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WATER FOR PEACE: A CULTURAL STRATEGY

We are embedded in culture to the extent that we are often unaware that no
fundamental change in the way we live can be sustained without drastic changes in
the way we view the world, others, and ourselves. We cannot therefore hope to
resolve conflicts over water and mobilize water for peaceable relations among
neighbours without a clear cultural strategy. In such a strategy we are guided by a
transcultural set of ethics that extol sharing, equity, and justice that have a long
evolutionary history. We are moving toward a higher state of social integration,
bringing together as nation-states peoples from different ethnic, religious, and
occupational backgrounds. The cultural means for water for peace include effective
communication and a socially acceptable and feasible plan of action with visible
rewards in successive stages to win trust and support. Well-trained and informed
individuals placed in the right social circles are key ingredients as ferment for change.
Professionals have a critical role to play as mediators between the public and policy
makers. They should be motivated to transcend the trap of technocracy, narrow
specialization, and dissociation from social engagement. Genuine dialogue with the
public to encourage people to participate fully in water management and in
transnational cooperative undertakings is the only long-term guarantee for successful
water for peace. Water, with its transcultural symbolic signification, not only has the
power to unite us to resolve conflicts over water, but also to provide the basis for a
new world of global cooperation for peace and prosperity.



Fekri A. Hassan Water for Peace: A Cultural strategy

1. INTRODUCTION

The real problem to be faced in this final assessment is not that of
establishing a timetable for resource or environmental frictions. It is taking
the measure to the institutional and attitudinal changes that will be required
of future generations, and of weighing the various means by which society
can enforce whatever means by which society can enforce whatever
adaptional or transformational changes will be necessary for survival.
(Heilbroner, 1980, p. 171)

Conflict and cooperation are social processes embedded in a deeper cultural matrix.
As such, any attempt to transform situations of conflict or potential conflict must
entail an understanding of social change. In this article, I aim to elucidate a cultural
strategy for implementing sustainable changes in societies with symptoms of conflict.

In developing this strategy, I recognize the role of individuals as the active
agents of social actions who operate on the basis of genetic endowments of long-term
biological ancestry and cultural traditions internalized through a process of
socialization (at all stages of life). Parents, family members, educators, politicians,
priests, and professionals impart cultural traditions, and other traditions involved in
various social institutions or specific segments of society. The transmission of cultural
norms, values, orientations, and even modes of thinking, communicating, and acting
is carried out directly or indirectly by various communications media.

Societies are neither homogeneous nor are they static, passive recipients of
traditional lore. This is because societies consist of cognizant, purposeful individuals
who process information to make decisions. A society is a society of minds: minds
that are in a state of dialogue in order to create viable corporate entities for doing the
work and taking the actions that ultimately lead to the survival, welfare, or demise of
the group.

Modern societies are in the arena of transactions structured by governmental
state organization, financial and economic corporations, military establishments,
educational institutions, science and technology foundations, and organized religious
orders. The “public” consists of individuals who belong to a matrix of regional
communities, occupational associations, and socio-economic segments.

In water conflicts, there has been a tendency to regard such conflicts as a matter
of inter-governmental concern that can be resolved or reversed through treaties.
However, the role of individuals (either as members of government or the “public”) is
rarely considered as the primary locus of social change (Saunders, 1999). Harold
Saunders, who has been involved in conflict resolution for more than two decades,
has aptly concluded:

Recognizing the human dimension of conflict opened the door to seeing
peacemaking as a process not limited to the work of governments.
Important as that work was, it depended in fundamental ways on changes
in human relationships—an arena well beyond the reach of governments
alone. As that insight became more concrete, it enlarged the concept of the
peace process

(Saunders, 1999, p. xix)

In conceptualizing an effective strategy to transform potential conflict to profitable
cooperation and a peaceable coexistence among contenders, the process must also be
regarded as much more than that involved in “negotiations.” Genuine social change
cannot be brought about without a change of “heart” among a significant majority or
an influential minority in society. By “heart,” I mean here the unfathomable domain of
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emotions, passions, and feelings that often permeate perceptions of conflict and
confrontation. We are not only dealing with individuals in or outside governments, we
are also dealing with pronouncements, actions, and reactions that are motivated by
emotive causes generated by social messages that appeal to cardinal lineaments of
the self as a socialized entity (patriotism, religious beliefs, ethnic lore, or self worth).

Change in societies, in the long run, is a function of the differential adoption of
novel ideas, modes of behavior, belief systems, technical innovations, or social
institutions. Such innovations may prove to be ephemeral or permanent. Their
permanency depends on their compatibility with pre-existing cultural modalities and
their perceived benefits weighed against their perceived ill effects.

Innovations may be adopted by the masses or by non-governmental
associations, leading to a tide that may force a gradual or revolutionary change in
government. Alternatively, governments may dictate innovations. In general,
governments may co-opt mass movements (for instance, Christianity or trade unions)
and the public may eventually transform a governmental dictate to a popular belief.

The strategy for “water for peace” must thus realistically work both with
governments and the “public” as individuals in organized movements or groups,
whose ideas and arguments are largely inseparable from an emotional ingredient.

Change in societies is a process involving the deep beliefs of many actors and
the transformation of complex institutions with their own actors who have vested
interests in the status quo, and who are interdependent and co-dependent on other
institutions. Therefore, change in societies is a long-term process with sequential
phases entailing:

Inception.

Incubation.

Proliferation, diffusion, dissemination, spread (or arrest).
Amplification and reinforcement.

Racination (taking root).

Propagation.

Transformation.

Nouhkbbe

These stages are not linear and may coexist. Certain stages may be skipped, but for
social change within the span of decades (intra-generational) to become a cultural
change it must survive from one generation to another and must spread from one
community to many others. This cannot take place without a process of racination, in
which an innovation takes root as a fundamental, axial notion in the minds of people -
becoming a founder notion of deep significance in the making of self and its view of
the world (for example, notions of cars and mobility, of monotheism, of status and its
material manifestations, of democracy and parliaments).

Innovations that have proved to be viable, becoming cherished axes of human
perception and action, may come under attack by other societies, or may even
become suspect in the same milieu where they first appeared, either as a result of
unforeseen consequences or as a result of the social tensions that their adoption and
racination engenders (for instance, resistance to secularization by a religious
establishment, the cumulative, long-term effect of industrial pollutants, escalating
water demands of industry threatening free or subsidized water allocation to farmers).
This is a reflection of the short-term perceptions, subjective estimates of risk and
probabilities, lack of sufficient data, and complexity of social processes that lead
inevitably to decision-making under various degrees of uncertainty.

I will argue in setting the stage for the development of a strategy aiming at a
“water for peace” paradigm that such a great notion cannot be effectively persuasive
unless it is founded on a trans-cultural ethical foundation of the concept of justice.
Peace is far more than the short-term containment of hostilities. A lasting peace must
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be grounded in notions of justice and equity among nations and within societies. This
point is discussed in the first part of this contribution (Sections 2-7). I will also argue
that social change leading to a sustainable cultural transformation must take into
consideration the role of communication in promoting notions of cooperation or
conflict. Communication is not the neutral transmission of information but a process of
reception and rejection that requires the cultivation of effective communication
channels and a proper communication style. Furthermore, communicated ideas cannot
be lodged in the human psyche without successive demonstrations of their efficacy,
beneficial rewards, and their role in mitigating danger and averting harm. A “water for
peace” strategy must thus involve the active pursuit of actions with tangible benefits
and the demonstration of the ills of conflict and confrontation.

A recognition of the process of social change provides a blueprint for a water for
peace strategy based not solely on “social indicators,” a paradigmatic strategy
employed a means for early warning (Buer, 1966; Sheldon and Moore, 1968). Such a
strategy fails to move beyond the recognition of symptoms to remedy. Only a causal
analysis based, as I argue here, on the recognition of agency and process, on the role
of ideas, beliefs, emotions, communication, and actions, and on the stages of social
change, will serve as a foundation for assessing directions, techniques, and priorities
in moving societies from confrontation to cooperation, and from animosities to
constructive, sustainable, peaceable interactions.

2. BACKGROUND: OUR MEANINGLESS DIFFERENCES

Cultures in different parts of the world have emerged as normative formulations to
facilitate communication, minimize disagreements, and enhance concord among
individuals within circumscribed regions. The making of culture is a social human
endeavor necessitated in the first place by the relative advantage of living in a group.
The survival of human beings as a species is primarily a function of sociality and
intelligence. Sociality — a biologically inherited trait, enhanced and elaborated by
learned behavioral practices - is a highly developed characteristic of all human
groups. These groups exist as societies consisting of interrelated communities. The
size of a community is often governed by the number of people that can be supported
within the physical parameters of a territory delimited by the mode of travel across
the landscape.

For millions of years, people depended on hunting, gathering, foraging, and
fowling — eking a livelihood from the natural abundance of wild resources. Under such
conditions local communities consisted of no more than a few families interacting with
others in their proximity. The local communities or bands could not survive biologically
without intermarrying with their neighbors. Although in general hunters and gatherers
were well fed, accidents and the lack of the medical benefits we enjoy today made
them succumb to death at an early age. In the long run, the small groups faced
extinction. In the short run, they faced occasional shortages of marriageable mates,
which were overcome by seeking partners from neighboring bands. Statistical
calculations and computer modeling reveal that societies with a population of less
than 1,000 people are likely to face extinction within a period of hundreds of years.

Under hunting and gathering conditions, a society of 1,000 people covered a very
large territory because the amount of food available was not sufficient to sustain a
high density of people. In fact, most bands were on the move, with interim
encampments until food in the neighborhood ran out or until another food resource
became seasonally available elsewhere.

The high spatial mobility and inter-group transactions of mates were the basis
for a constant flow of genes. No community was an island. Those that were cut off
because of physical barriers or self-imposed isolationism were doomed. In our family
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tree, Homo sapiens sapiens, members of the same sub-species had many branches at
the beginning from 5 million to about 1 million years ago. With the emergence of
Homo erectus, with traditionally famous examples retrieved from a cave near Beijing
(Peking), we entered a genetic course that has led to the transformation of our
ancestors as a single global breeding unit.

In a remarkable development, the emergence of our immediate ancestors
(modern humans) in Africa 200,000 to 100,000 years ago was quickly followed with
the spread of these genetically modified creatures across the globe. Although
anthropologists may debate the Out-of-Africa theory, they are in agreement
concerning the unity of our species. By 40,000 years ago, our humankind was
biologically one and the same everywhere in the world.

Regardless of the color of hair, the shape of our eyes, lips, and noses, we are all
of same flesh and blood - we are all blood-kin. Our physical differences are not
essential - they are the imprints of living under different weather and geographic
conditions and of regional effects caused by marriage distances.

Geographic distances also lead to the emergence of localized modes of behavior,
communication, ideas, and artifacts. As a function of behavioral interaction, people
who engage in frequent encounters develop specific traits that they then pass to their
children - the result is the genesis of local cultures. In the long run only those social
traits that do not endanger the group and reduce its potential for survival are
retained. An initial set of valuable traits becomes then the host of new traits. Traits
that are not compatible with pre-existing successful traits are likely to be short-lived.

Human groups thus create their own social environment embedded within the
natural world where ultimately no social construct could violate and survive. This
mechanism of socially mediated interaction with nature has ensured that in the long
run only those traits that are compatible with natural constraints, with society, and
with neighboring societies are viable. The result is that humans not only share a
fundamental, universal biological constitution, but they are also the inheritors and
perpetrators of a common cultural heritage.

3. THE BASIS FOR UNIVERSAL ETHICS

Differences in language, customs, or manners - in political organization, religion, or
ideology among human groups - are primarily a result of localized, regional
manifestations of particular developments. Such differences are products of distance
and are proportional in magnitude to social and geographic separation. Thus,
differences within a large society can be far greater than those between certain
groups of different societies. The differences only last as long they do not threaten the
survival of coexisting groups. Hence societies often develop mechanisms to eliminate
life-threatening differences. Societies will also promote traits that facilitate and
promote positive interactions within and between societies. This is the basis of
universal ethics.

Already in the dim past of our prehistory (technically a period that precedes the
appearance of writing) — a period dominated by roaming, small bands at the mercy of
nature - one of the positive mechanisms for human survival was sharing. A hunter
shared his prey with other members of the band. This was an insurance against a time
when luck was not on his side - when he and his family could not procure the food
that ensured their survival. Men and women who came together for pleasure faced
eventually the consequences of having helpless babies. Exposed, abandoned or
uncared for, the death of infants would have doomed the survival of the group.
Caring, nurturing, protecting, and supporting children not only by biological means
(for example, nursing), but also by social traits like clothing, healing from sickness,
training, and sheltering, became the hallmark of a human survival strategy. Human
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infants depend on adults for their survival, and without effective social mechanisms of
parenting, human groups are biologically doomed.

There is undoubtedly an element of instinctive love inherited from our
mammalian ancestors. Dogs, cats, and birds, unlike reptiles, survive because they
instinctively care for their offspring when they are born. The emergence of this mode
of parental care marks an evolutionary milestone that must be seen as the foundation
of compassion, kindness, and love. These survival virtues were also effective social
virtues when extended beyond the family to the community. The rise of these virtues
was the birth of ethics and the recognition of what is right and what is wrong, what is
good and what is evil. Groups sanctioned these virtues and made them sacred. They
were so essential for survival and the good life (minimizing harm and maximizing
pleasure) that they were passed from one generation to the next and from one group
to another not as “situational,” socially constructed ethics but as transcendental,
extra-social principles. Their origin was often attributed to deities or a god who
were/was not of this world.

It is not therefore surprising that one would find the message of “love,”
“compassion,” “mercy,” and “peace” in world religions. It is equally not surprising to
find the same message in those religions and beliefs that predated Judaism,
Christianity, Islam, and Hinduism.

4. INTERSUBJECTIVITY: SOCIETY AND SELF

The virtues of love and compassion in human beings are intertwined in human minds
with the capacity to transcend their bodily interactions in the world and their
circumstantial situations. This exceptional mental power, which can be traced in our
cousins among the primates, is magnified to such an extent that it sets us apart from
other animals. Transcending the tangible world, developing, storing, processing, and
retrieving ideas in a world of “virtual reality” was tantamount to an evolutionary
threshold - indeed a revolutionary achievement that has enabled us to survive under
very different environments from the arctic to the tropics, from parched deserts to
rainforests, and from valley bottoms to mountain tops. This exceptional intelligence
allowed us to solve problems, not the least of which is living with others who are
different from us. In fact, sociality was the womb of intelligence. In turn, intelligence
is the guardian of sociality.

There are often more problems to solve in a social environment than those
encountered in dealing with natural environments. As emotional animals with the
proactive mind of a thinking primate, we are prey to swings of moods and flights of
fancy - some can bring us close together, while some can repel, threaten, or
endanger others. The mind thus becomes a powerful game-playing tool. Its individual
reality (subjectivity) must be harmonized with that of others if the individual is to
survive. As such, there is no such thing as individual subjectivity. Subjective views are
embedded in a socially constructed inter-subjectivity - the only kind of objectivity we
know. To know others or the world without human eyes and cultural lenses and filters
constituted by our being in society, which is in turn a channel in the braided stream of
human culture, is an impossibility. For us, absolute objectivity is a meaningless
notion.

5. IDENTITY AND TRANSCULTURAL JUSTICE

In our world, interaction with others is based on mutual recognition. That sense of
recognition is channeled through various media of communication ranging from non-
verbal communication to written texts and pictorial signs. A recognition of affinity and
difference is processed through signals of identity. The grimace of a chimpanzee or
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the way a cow nurses a calf sparks a certain degree of affinity. A smile or a hug, even
among strangers, carries a sense of affiliation and reciprocity - an affirmation of
belonging together. Speaking is at once a means of sharing a common ability -
recognition of the humanity of another - but it is also a means of establishing degrees
of affinity. The ability to identify with others through the medium of written words on
intellectual, emotional, and aesthetic levels also establishes bonds of affinity even with
those who are long departed, those who participate or participated in different
cultures. The ability to translate from one language to another, even with the loss of
some information, is also a declaration of affinity and, more importantly, a means of
discovering common intellectual, aesthetic, and emotional trans-cultural identity.

The question of identity is not one of individuality, but of similarity denoted
better by the word “identification” with the sense of designation as a member of a
class (identifiable with). Recognition and identification of others thus gives rise to the
notion of our common humanity, of a class of beings who belong to the same category
of creatures. Reciprocal recognition also gives rise to the notion of the ethical principle
of justice as the application to the same responsibilities and obligations to others and
oneself. In respecting others and endorsing their rights we are justifying the obligation
by others to respect and endorse our rights (cf. Kantian ethics). Those who violate the
rights of others, that they claim for themselves, undermine the basis for their
humanity. Degrading the human principle of universal justice opens the road to
extinction as a species. It is for this reason that utilitarian ethics is not to be framed
within the limited scale of daily transactions, but must instead be embedded within
the universal principle of justice.

In the limited perspective of the moment, and within the scope of social
transaction, the wisdom of the notion of universal justice is blurred by short-term
advantages and selfish tendencies (as a sense of self is also born as an anchor of the
mind in a body differentiated from others including those of the same category). This
is the source of “evil” — a threat to our primordial sense of justice, encoded in our
cultural inheritance, the legacy of generations of human beings who curate justice as
an ideal for humanity.

Humanity - the notion of belonging to a category greater than oneself of which
the person as a constitutive part based on mutual recognition and trans-self
identification with others - is the basis for furthering social virtues beyond the simple
recognition of equality. It is the foundation of solidarity, cooperation, and
collaboration - to labor and operate together as one. Clearly, even if there were no
immediate benefit from such collaboration to one of the partners, in the long run all
benefit from this behavioral strategy, thus elevating it to a moral principle beyond
short-term transactions. The success of this moral strategy is a function of
uncertainty. We are never certain of the perpetuation of our fortunes or of the
conditions that guarantee such fortunes. We may pray for greater powers to preserve
our health and prosperity, but we are ultimately left on our own, as God’s will is
beyond our reckoning. We need the psychological succor of belief in greater powers,
but it is only by being good in this world that we are rewarded now and in the
thereafter. Believers and non-believers alike are bound to social ethics as a function of
their being in society.

6. THE SOURCE OF EVIL

When, some 10,000 years ago, new food processing technologies and social and
subsistence strategies permitted foragers to shift to farming and herding to overcome
periodic food scarcities, humanity was transformed and reconfigured. For example, it
became possible to store food and to claim possession of fields, pastures, and
waterholes. The preferential access to resources and the pursuit of different
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subsistence tracks created possibilities for conflict and cooperation. Among foragers,
there was no advantage to spending time fighting with others over meager resources.
The energy expended in fighting was more than the energy needed to procure the
same resources. There was no wealth. Feathers, cowry shells, or beads were of social
significance but were not of monetary value. The appearance of valuable commodities
(stored foods, tools, or goods that are labor-intensive to make) was paralleled with a
very important social phenomenon - the dramatic increase in the number of people in
a community and the potential for sedentary life. This development - made possible
by the high productivity and stationary agricultural resources - created regional
clusters that had much less need to interact continuously with others from
neighboring regions than foragers did. The survival of regional clusters was also
ensured by modes of political organization that enhanced group cohesion, giving rise
to notions of ethnicity. In certain situations, regional polities were amalgamated into
large trans-regional political entities dominated by kings. Management of large groups
required supra-local mechanisms leading to the emergence of governments. It also
became possible, and efficient under agrarian societies, to support skilled artisans,
scribes, and priests, thus shifting the social structure from independent families or
communities to an interdependent matrix of regions and occupational segments of
society.

Differential access to wealth in society became bound with a structure of power
that had in the long run tended to mark economic, social, and legal inequalities. Such
inequalities were inherently unjust and could only be perpetuated by various tactics
and stratagems aimed at keeping the disadvantaged at bay. The stratagems varied
from religious justifications to coercion and promises of a better life later or in the
thereafter. The agrarian mode of production was not economic - it was cultural. The
rise of an elite, initially legitimated by its services to the community, was paralleled by
the notion of the inequality of peasants and superior power brokers. History is replete
with instances of peasant rebellions, which were either brutally crushed to break down
the spirit of peasants, or managed to ensure their obedience, servility, and
submission. In various regions, and in different times, the spirit of rebellion was never
crushed and could never be crushed, because justice is ingrained in the human
condition of being with and recognizing others (see above). Peasant wars continued
into the twentieth century. Laborers in industrial nations also suffered from inequality
and rebelled. Their demands were initially met with repression and violence, but
eventually led to compromises and negotiations. The spirit of justice and equality not
only works in the sense of the right to enjoy the fruits of one’s intensive labor, but
also in desiring what others have. This means that as the rich get richer, the poor
become progressively poorer even as improvements in production expand the pie that
they share. Justice is thus not about a satisfaction of minimal needs or basic
requirements, it is about equal access, equal opportunity, and equal gain.

The breakdown of peasant societies and their incorporation in international
commercial economic ventures releases a social power of unprecedented magnitude.
As the social matrix of traditional agrarian systems is eroded, the immoral constraints
that kept them in submission are shaken. Modernization (the process of transforming
traditional peasant societies to serve the industrial order) carries within it a revolution
in information and communication. The children of peasants or of rural urbans who
are drawn to cities for job opportunities are co-opted through education to work in
factories, government offices, or commercial posts. Learning to read shatters the
social silence which peasants have been condemned to endure. Not only can they read
the Bible or the Koran, they can also learn about human rights, freedom, and liberty -
products of those who fought injustice and inequality maintaining the universal
principle of human ethics.

Printed matter is now coupled with radio, television, and the Internet. Power
holders can no longer depend on ignorance to maintain an order of inequality. By
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undermining the monopoly over knowledge by local authorities or governments, or
even traditional religious beliefs, the global information network contributes to a
resurgence of social power of incalculable force.

Colonial regimes shook the world and entailed their own demise as they brought
traditional societies in collision with powerful industrial nations. All the immoral
justifications of colonialism were countermanded by the ideals of liberty, freedom,
equality, and justice that the colonialists reserved for themselves.

Today, the world is undergoing a major cultural transformation as the
foundations of the industrial order are undermined by the information revolution and
trans-national economics. The juxtaposition of post-modernity and traditional societies
occurring within the short span of decades has sent shock waves across the world.
Today, the injustices of the past are compounded with those of the present to
motivate ethnic, sectarian, and anti-globalization movements. In many instances the
beliefs in a greater power than that of the power holders on earth triggers trans-
national movements combining religious zeal with the chauvinism bred in modern
times by ultra-patriotic nationalism.

7. WATER AND THE NON-ZERO GAME

Conflict over water today cannot be thought about without consideration both of this
cultural context and of ethics in a changing world. If a resolution to conflict is to be
found it cannot be by a perpetuation of older models of governance and exploitation.
A resolution certainly will not be achieved by unilateral action, whether military or
economic. A peaceful resolution to conflicts over water must be managed by
references to the universal ethics of humankind, the current post-modern trans-
cultural forces, the potential of the booming information networks, and the
persistence of traditional models of culture. The solutions we explore below are based
on the notion that we have more in common as human beings than we sometimes
think, and that cooperation is the only long-term option for human survival and
prosperity. An in-depth exploration of the role of cooperation in the evolution of
civilization has been brilliantly attempted by Robert Wright, who, in a book entitled
Non-Zero: History, Evolution, and Human Cooperation (Abacus, London, 2000),
reveals the hidden logic of cultural evolution as an outcome of long-term profitable
payoffs if contenders adopt a strategy of cooperation, thus increasing the range and
variety of payoffs. For example, competition over Nile water may be replaced by a
strategy to cooperate among contenders in economic and cultural fields thus creating
the potential of much greater gain for each contender than they would gain from a
limited share of water. Such cooperative ventures also eliminate the cost of conflict,
especially if such a conflict escalates to a military confrontation involving loss of lives
and diversion of much needed financial resources to a wasteful effort.

8. INTRODUCING CHANGE

A change from conflict to cooperation is much more than conflict resolution. The aim
is to transform the situation in a manner that ensures cessation of hostile
confrontation and disputes and the creation of an environment that could sustain
cooperation. Such a change is a process that involves individuals, social groups,
governments, and institutions.

Individuals are dynamic entities of groups of people related in different degrees
and by bonds that vary in their strength. Each individual is socialized as soon as he or
she is born by his or her parents, family, and greater society (represented by schools,
mass media, governmental agencies, religious institutions). As the individual matures,
his or her own thoughts and practices begin to shape a personality that will eventually
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influence his/her ideas and behavior. Individuals may separately converge to similar
ideas. They may then coalesce to further their ideas. A society changes in response to
the degree by which new ideas are incorporated in older structures that are conserved
and guarded in the name of tradition, authenticity, and identity. Swift and dramatic
changes can be short-lived and/or catastrophic. Conflict between old and new is
normal because change threatens the security engendered by what is familiar. The
emotional comfort of the ways of the ancestors may and often does create a barrier
against innovations which entails troublesome re-adjustments of cherished notions
and practices.

The ideas held by an individual vary in their cultural weight - the mass
associated with an idea as an expression of the effort needed to dislodge it. Some
ideas, particularly related to religion or morality, may be deeply seated. It may be
also stated that no change will be long-lasting or socially effective (entailing broad
social transformations) unless it succeeds in courting deeply seated ideas, tweaking
them, and eventually transforming them. The history of European societies provides
vivid and clear examples of changes in religious ideology that legitimated radical
transformations in economy, science, industry, and the arts. Our approach to water as
a commodity, a common good, or a gift from God to humanity is bound with deeply
seated ideologies. In a similar way, mining was once regarded as a sinful violation of
the Earth, interest on loans a form of abominable usury, sculpture as an unlawful
pagan practice, and the ideas of Gallileo Galilei and Charles Darwin as heresies. The
change of attitudes in Europe toward evolution, mining, banking, and the arts was
bound with ideological changes. The change in ideology was a result of a combination
of factors related to social performance and communication.

9. IDEOLOGY, ETHICS, AND SOCIAL PERFORMANCE

With a few exceptions, individuals do not change their minds overnight. The process
of change is gradual and cumulative; first with the content of novel ideas followed by
structural adjustments and so on until the structural rearrangement of ideas becomes
a selective force in its own right as individuals at the threshold of radical
transformation seek to strengthen their newly emerging outlook by seeking and
practicing what their ideas prescribe. At a certain point social and historical
contingencies create and facilitate the dissemination of key ideas. The adoption of the
ideas by certain individuals provides nuclei for social change. Ideas may emerge
within the downtrodden, but such individuals rarely have the clout or the know-how.
However, their views, which are often emotionally camouflaged or alloyed with
despair and anger, may elicit suppression and repression. The suffering and
humiliation of the downtrodden, however, may be recognized by the media, national
authorities, or international agencies. Whatever the motivation, the call for change in
order to remedy the problems suffered by the downtrodden has throughout history
acquired a “biblical” dimension, the aura of a sacred imperative, no doubt brought
about by the evolutionary validation of the ethics of equity as a social strategy.

The recognition of the plight of more than 1.2 billion human beings who live in
poverty with no access to safe drinking water and of more than 2.5 billion having no
access to proper sanitation has now created an outcry echoed by various international
bodies. This outcry is being translated into action and recommendations for action
such as those spelled out in the Bonn Ministerial Declaration (December 2001), which
includes:

1. Secure equitable access to water for all people.

2. Ensure that water infrastructure and services are delivered to poor people.
3. Promote gender equity.
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4 Appropriately allocate water among competing demands.

5. Share benefits.

6. Promote participatory sharing of benefits from large projects.
7 Improve water management.

8 Protect water quality and ecosystems.

9. Manage risks to cope with variability and climate change.

10. Encourage more efficient service provision.

11. Manage water at the lowest appropriate level.

12. Combat corruption effectively.

This declaration, signed by forty-six ministers responsible for water affairs from
countries worldwide, is a positive step toward improving the current situation. The
declaration must be viewed as both a step in a process and the outcome of previous
efforts by UNESCO, IHP, and other international organizations such as World Forum
that have served to mobilize people and institutions all over the world.

Purposeful change begins with the recognition of a problem, finding its causes,
providing the means to generate solutions to it, and finally implementing the
solutions. This apparently simple model is deceptive because it masks the social
process in the “rational” process of thinking — a process that is not wrong for being a
matter of reasoning, but is faulty and defective because it is “abstract” - divorcing
thought from the process by which thought is expressed, generated, and translated to
action.

The ministerial declaration must be viewed as an element in the social process of
creating an increasing awareness of the water problem and a preparation for the next
steps. Ministers responsible for water affairs are not necessarily representatives of
their governments as a whole or of public opinion, but they are well placed to transmit
their views to the ministerial cabinets of their countries and to engage ministers of
information, education and culture, university professors, research institutions, NGOs,
and grass-root associations and alliances to work with them to mobilize public
support, disseminate information, and implement change. A full, effective, and
pervasive national discourse on water for peace and prosperity is beyond the domain
and capability of ministers responsible for water affairs. UNESCO and other
international organizations must seek to develop an integrated package that countries
can use to generate a national discourse on water for peace and prosperity. This
integrated package would involve strategies and procedures to engage the media,
ministers, universities and research institutions, schools, children, and communities to
debate, discuss, and develop national programs.

Discourse is a powerful ingredient in change, but for discourse to be effective it
must engage appropriate local cultural expressions of universal relevance. Slogans for
democracy for example are effective within Europe, but may be regarded as vacuous
notions or even manipulative ideological propaganda in other countries where a call
for “equity” and “alleviation of poverty” may be far more effective. Calls for
“education,” “better living conditions” or “improved health care” are less ideologically
laden and find universal acceptability. Democracy is the outcome of a process of social
change and not a deified ideal that may attract converts and believers solely on its
own abstract merits. Democracy will emerge as an outcome of hope for better
conditions engendered by education and tangible improvements in the health and
living standards of the poor and disadvantaged.

The social performance of ideas is the measure of their validity and
sustainability. Ideas are strengthened, amplified, and multiplied by the outcome of the
actions they foster. Hence, within and between nations, mistrust and self-centered
policies require open communication and tangible sharing of benefits associated with a
discourse on water for peace and prosperity.
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10. COMMUNICATION, INFORMATION, AND CHANGE

Communication is the process by which we share ideas and command action. The
emergence of the capacity to talk as a biological feature in becoming human added
immensely to our survival as a species. The cultural history of our species is bound, in
fact, with our ability both to process information and to share it. In succession, the
main revolutions in human history are tied not as much with the modes of production,
but with the mode of reproducing ideas and processing symbols by socially pervasive
communication systems. The invention of writing marks a revolutionary change in as
much as it enabled communication in absentia, across generations and between
people who are not in immediate physical proximity. The use of papyrus and then
paper as a means of long-distance transmission of information, the alphabet as a
means to atomize symbols for a more effective language, the change from scrolls to
bound books improving the preservation of manuscripts, the onset of printing
ushering a phase of mass communication, and multimedia as a means of combining
images, text and sounds, and finally the Internet as a powerful networking tool are
milestones in the history of humanity. They mark and are key elements in the change
from a monopoly of knowledge by a priestly elite to a progressive democratization of
knowledge. Equally important is the role of developments in communication in
creating and sustaining increasingly larger interactive groups with common polities.

Today, the spread of a discourse on water for peace and prosperity is related to
the mechanisms by which information is interchanged and processed. The world is
facing glaring disparities in its communicative abilities and potentials. There will be no
effective discourse without recognizing the range of existing communication modes
and an effort to engage all societies in the Information Age. The latter, again, cannot
be achieved overnight, but cannot be ignored either. Printed matter in books,
newspapers, pamphlets, leaflets, brochures, and posters is still a powerful medium in
most countries. The problem of the high cost of books, a result of the publishing
industry, can be addressed directly through the use of local printing firms, inexpensive
paper, and recycling. Attention to translations into local languages and to local idioms
is of paramount importance for the success of national discourse beyond that of the
knowledge-elite. Water literacy should join in the fight against illiteracy.

Communication today is also made more effective by using audio and video
cassettes, which can be disseminated at a subsidy to schools, teahouses, and places
of social gathering. Plays, art exhibits, and other forms of artistic endeavor can be an
effective medium of communication supplementing the written or spoken word.

Development of a discourse on water using multimedia and the most up-to-date
information technology is not only essential for developed countries, but is also a
means by which advances in IT in developing countries can be tied to water issues. No
matter how negligible a contribution in this direction may be, it is the seed of change
that must be planted and nurtured in developing countries.

A successful and sustainable discourse on water for peace and prosperity not
only requires the simplification and popularization of complicated issues of water
management and water sciences, but also requires recognition that knowledge is a
social process and that “instructions” and “ready-made” solutions to water problems
by scientists or policy makers may generate resentment, alienation, and even
resistance. What scientists believe as facts ought to be separated from
interpretations, speculations, and policy decisions. The public as well as national
bodies should be made aware of the process by which certain kinds of information
concerning water become facts, and how they can participate in fact-finding. There is
also a need to disseminate the tools for processing information from different
perspectives to assess the outcome of decision-making using certain parameters.
Building a national capacity for water knowledge is a primary task toward the
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development of a global water community. A discourse on water may also become
more effective in resolving or uprooting conflict by disseminating the findings of social
scientists on how human mind-sets are influenced by sentiments steeped in cultural
traditions, and how the rhetoric of conflict, war, prejudice, and stereotyping is used to
inflame the masses for the gain and profit of certain groups who do not sincerely
guard the interests of the nation or humanity, but only their own.

11. THE MEDIUM AND THE MESSAGE

Change is a multistage process with multiple actors. Successful facilitation of change
lies in how to phase the process of change; how to involve key individuals and
organizations in the successive stages, and what ideas, practices, or institutions to
target first. The choice of the “right” individuals, not necessarily those in official
positions, is a key factor in guiding change. The individuals are the medium of change
and are in essence an integral part of the change as a process.

Within societies, the individuals, as agents of change, should be capable and
diverse in their knowledge and social position. They must include power-holders in
government, civic institutions, the private sector, and non-governmental institutions,
as well as those who communicate with and express the views and hopes of local
communities. Every effort must be made to inform and engage local communities and
to encourage their access to the opportunities for leadership training, financial
support, and educational resources. International organizations are needed to work
with all stakeholders in order to ensure equitable access to the decision-making
process, the development of adequate infrastructures and institutions, as well as
sharing of benefits.

International organizations must also play a major role in fostering cooperation
among nations, especially those sharing river basins, watersheds, aquifers, lakes or
glaciers, as well as those who belong to a cultural area with common historical links.
In fact, such a frame for action and water management can facilitate cooperation
among countries that do not share water resources in fields related to technology
transfer, capacity building, and funding. This makes more sense when sharing hidden
(latent) water resources is considered. The idea of “virtual” water and the potential for
transporting water (via pipelines, tankers or floats, or bottled drinking water), as well
as the possibilities of cloud-seeding and the impact of climate change on current water
resources, encourage a consideration of trans-national cooperation parallel to and in
conjunction with the management of shared (manifest) water resources.

Although bilateral cooperative efforts are important, they may be viewed with
suspicion and alarm by other countries in the region. Long-term sustainability of water
projects depends on multilateral cooperation.

Such cooperative efforts must proceed at all levels with diplomatic and political
negotiations guided by discussions and dialogs among hydrologists, engineers, social
scientists, and civic groups, with incentives from the international community
rewarding positive developments.

12. OUT OF CONFLICT

Conflict and cooperation are a matter of group dynamics, a function of leadership,
cultural background, context, past history of animosities/friendships, magnitude of
potential impact, and the perceived size and immediacy of losses or rewards.
Politicians may not respond to the “real” issues as expounded by hydrologists or
engineers, but more to social risk based on public opinion. Considerations of political
risk for agents cannot be ignored in a pragmatic scheme of change. It would also be
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foolish to bypass cultural traditions of conflict resolution, authority, and power
relations.

13. MOTIVATION AND COUNTER-MOTIVATION

There is no change without the motivation to work for change and overcome the
forces that counteract change. In communicating and disseminating information, it is
not only the technical aspects of water management and water facts that must be
shared. A public awareness drive must aim at combating cynicism, despair,
despondency, escapism, and exclusive self-centered interests. On a global level,
fascism and demagoguery erode in the long run whatever economic gains they may
create and leave behind a legacy of hatred and devastation detrimental to a
sustainable peace. Attention must also be paid to the role of trans-national
corporations and super-states who could risk their leadership and gains if they engage
in global hegemonic actions that are likely to engender resistance and prepare the
ground for counter forces beyond the control of nation-states and traditional state law
enforcement agencies. The moronic slogan of war as a means of peace is not only
illegitimate in logic, but also an insidious strain that resists cure and promotes
relapses into cycles of violence.

War or the threat of war over water resources must be eliminated as an option,
and discarded as a relic of a phase of national strife that has painted war not only as
an option, but as a necessity embedded in “human nature,” a notion that confuses
and conflates various unrelated social issues. Human nature consists of potentialities
and limitations, but does not mandate specific modes of behavior, which are socially
constituted by interactions among people and their habitats, with a strong historical
component of culturally inherited ideas and practices. Cultures are malleable and no
culture-specific set of behavior is prescribed or inscribed by genetics. Our genetic code
provides the foundational potential for a variety of cultural manifestations and the
ultimate limits on what we can do - systematic war is one of the cultural mechanisms
that has become, with the emergence of the means of mass destruction, distance
killing. With increasing economic and ecological interdependency, war is a harmful
vestige exploited only by those who benefit from the sale of weapons against the
interests of humankind.

14. MANAGING COOPERATION

Cooperation is a process that need not begin with conflict. It is a process that may be
promoted on the basis of greater mutual gain. The idea of non-zero outcome with a
higher gain for each participant is an incentive for cooperation. The incentives for
cooperation must address rewards or payoffs that are not just economic, they must
include a sense of satisfaction on issues related to pride, honor, status, and
recognition. Mutual respect is an essential element in initiating and maintaining
cooperation. Incentives for genuine cooperation include:

Greater openness (less secrecy).

Good faith.

Agreement on conflict resolution process.

Agreement on confidence building measures.

Confidence and trust building, toning down demagogic and insulting verbal
hostilities and showing gestures of support, an understanding of the position of
others, and empathy with their position in order to invite an understanding and
sympathy for an opposing position.
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° Promotion of social interchanges involved in extended family practices such as
exchange gifts, ceremonial gathering and festivities, and humanitarian aid.

° Clear identification of specific issues of conflict/cooperation to generate
discussion and solicit contributions from different stakeholders, and to develop a
cross-cultural, multi-disciplinarian, pluralistic forum for developing guidelines for
conceptualizing issues in order to defuse conflicts and encourage cooperation.

° Identification of points of agreement before engaging in a discussion of issues of
disagreement.

° Exploring dividends of peace and cooperation to create an objective for common
action that is greater than the narrow aim causing conflict.

° Bypassing difficult issues through creative alternatives or link them with progress
in other domains.

° Recognition of the dividends of peace.

15. A SOCIOLOGY OF CONFLICT AND COOPERATION

Conflict and cooperation are social processes based on perceptions of signals,
indicators, and proxies. The signals are perceived by some individuals and are
transmitted to others. As a social process signals have to be adopted by the media,
the policy makers, or key institutions in society, and a resolution of conflict or an
incentive for cooperation must reside in recognizing how signals are picked up, who
picks them up, and what the motivations are for mobilizing others to conflict or
cooperation.

Awareness of a conflict may lead to a process of inflammation and escalation or
de-escalation. This depends on media activity, impact on “sensitive” social/cultural
issues and normative views, perceptions of risk and level of danger, and access to
information. For these reasons the roles of media and civic institutions are vital in
managing conflict and defusing disputes at the first signs.

There is also a need to recognize how different societies deal with conflict,
especially water conflicts, and how potential conflicts are resolved (through
institutions, traditions, personages, authority). This demands a historical, social, and
anthropological outlook. It requires a close examination of schemata and worldviews;
how people organize knowledge, and how they conceptualize problems and problem
solving. The role of display and management of emotions and the patterns of effective
styles are essential components guiding attitudes and habits of action.

The involvement of the media should not be confined to passing information to
them but must be extended to examine the efficacy of the media, the constraints
imposed upon it, and the patterns of differential access to information.

The next element in dealing with conflict situations lies in the interpretation of
causes and consequences. Here questions may be raised concerning who is entrusted
with this task and if it involves responsible institutions or is a matter of individual
initiative. Constraints on interpretation, motivation, and interests are clearly issues of
concern here.

It is important in interpreting signals of conflict to investigate the roots and
history of conflict and disputes, that is, to link the present with the past in order to
understand similarities and differences in how issues of water crises have been dealt
with in the past, and to recognize new variables and structures. These would include,
for instance, increase in population size, urbanization, squatter settlements, industrial
needs, new farming technologies, new water technologies, attitudes toward water
quality and health (for example, bottled water), tourism, and notions of what water is
(for example, virtual water).
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16. CONCLUSIONS

16.1. Conclusions: 1

The survival of humanity is a product of genetic and cultural selection of a
combination of traits promoting sociality and intelligence.

The act of sharing enabled groups of individuals to survive better than other
groups who did not subscribe to this social practice.

Human groups create their own social environment mediating interactions with
nature and generating mechanisms for the selection of innovations on the basis
of their computability of pre-existing social norms and relative advantages.

Traits favorable for human survival and welfare are enshrined in codes and
sacred practices. The survival value of such traits is culturally situated and hence
may come under scrutiny in different cultural situations. Nevertheless, certain
traits have proven to be universal, assuming the guise of transcendental, extra-
social principles because they have been shown to be essential for human
survival through the experiences of human beings throughout history and in all
societies (for example, love, mercy, compassion, respect for human life, justice).
Such principles are compromised by particular social conditions, but have never
been overthrown by any particular usurpation of such principles.

Human beings live in societies with a long cultural trajectory. The human past
has been characterized by significant genetic inbreeding maintaining a common
biological constitution among all human beings. Biological variations are
superficial modifications resulting from adaptations to local environments and
geographical distance between human populations.

Human beings are the inheritors of a deep cultural patrimony as a result of the
confluence of cultural traditions in a common "“subterranean” reservoir from
which societies draw their knowledge.

Post-modern claims of “subjectivity” fail to realize that individual perceptions and
cogitation are embedded in a cultural and a linguistic matrix. Individual
subjectivity is a “personal idiolect” of a cultural specific language, which in turn is
embedded, in a universal structure of the human mind.

Although trans-cultural ties since its inception have bonded our human species,
the separation of human groups into particular groups inhabiting certain
territories has led to the illusion of fundamental ethnic and national differences.
The notion of distinct and superior nations or “races” has been exploited by
nation-states, especially with the rise in recent history of the modern European
State, With increasing interdependence among nations and the realization of the
common fate of humanity in the face of global population, ecological, and
security problems, the “universal” ethics of sharing, mutual support and
fraternity must now be recognized as trans-cultural ethics, and that geographical
boundaries are no longer the markers of social belonging.

Social inequalities with a marked differential access to power have characterized
human societies since the birth of agrarian economics permitted the emergence
of an elite who manipulates others through persuasion and/or coercion. This
social differential has created a source of dissatisfaction and envy causing major
transformation in social organizations over the last 5,000 years. Over the last
100 years, the disparity in wealth, opportunity for development, and comfort
within and between nations, with serious implications for the sense of self-worth
and hope, is precipitating a global malaise of serious consequences for everyone
on the planet. The threat to the privileged elite is no longer limited to that from a
territorially based “enemy.” The threat is endemic and contagious. Conflicts may
not be viewed anymore as inter-governmental. The most serious conflicts are
trans-governmental and inter-governmental.
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16.2. Conclusions: 2

Conflicts over water are not solely due to governmental policies but are
simultaneously local, among communities and populations, and global, involving
multinational corporations (directly or indirectly involved in the management or
exploitation of water resources) and international monetary and regulatory
bodies.

Purposeful change begins with the recognition of the problem, followed by an
identification of the core causes (not just the symptoms or social indicators).

The rhetorical declarations of global summits are vacuous unless they are
translated to a plan of action to achieve the declared objectives. The plan must
involve allocation of funding, specific activities, a timetable, and stated short-
term goals.

A full, effective and pervasive discourse of water for peace and prosperity is
beyond the domain of ministers of water affairs. UNESCO, in association with
other international organizations, must develop an integrated program of action
beginning with an information package.

Although a common message expressing a common global water for peace
strategy is essential, the channels of communication and the style of
communication to disseminate the message must be adapted to local ideals,
norms, and political and socio-economic conditions.

Water for peace strategy must not be hitched to global ideological battles.
Instead, tangible benefits to local communities are likely to be far more effective
than slogans or ideological rhetoric.

Mistrust, grievances, and historical enmities are obstacles to resolving water
conflicts, which are often embedded in a historical context of emotional
dimension.

The process of negotiations cannot succeed without dealing with underlying
values, feelings, and salient social attitudes.

Engaging the public will provide the social environment that will steer politicians
and future governments toward water for peace. Government officials also have
a role to play as citizens and civic functionaries in promoting public participation
in resolving water conflicts.

A continuation of dialogue among civic groups on all sides of a conflict, especially
among intellectual leaders, journalists, and media practitioners, must be
sustained and supported by international organizations.

For each case, the general model of social change outlined above must be
translated to a local model identifying, key actors (individuals, organizations and
groups), the prevailing conceptualizations of the conflict, the stage of conflict,
the current modes of conflict management, the potential for diffusing conflict,
and the traditional modes of conflict resolution.

Conflicts must be analyzed from the prevailing cultural attitudes to 1) ethics in
general and those specifically related to water, 2) the prevailing practices of
water use, 3) the current technical aptitudes, 4) the legal framework of the
conflict, and 5) the ideological platform of governmental bodies and the public.
Resolution of water conflicts is more likely to emerge as an element in a broader
context of economic and security arrangements.

Parties to conflict must be encouraged by international institutions to sustain
dialogues and undertake measures of trust building with milestones with
beneficial rewards for staying the course of peacemaking. None should be
rewarded for derailing dialogues or engaging in disruptive tactics.

Agents of change must be identified and encouraged. Efficacious agents are likely
to be respected and renowned members of society situated within a socially
effective network.
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Public dialogues are inseparable from inter-governmental processes involving
mediations and negotiations. The public creates the momentum for peace.
Dealing with past animosities and grievances through reconciliatory mechanisms
is essential for establishing a positive milieu for dialogue.

Conflicts are complex issues that may be split into smaller topics or points with
the aim of establishing task forces to resolve specific issues. This must be done
in tandem with other measures of trust building and with a recognition and
allowance for the interdependency of conflictive topics. Cardinal core issues
cannot be left to the end, but must be addressed mid-way in the process after
the establishment of a modicum of trust.

Resistance to change is to be expected. Snhags and frustrations are likely to mar
a dialogue. Motivations and dynamics of resistance must be understood and
addressed, but serious obstacles encountered in one task may be postponed to
allow progress and further successful dialogue on other tasks.

16.3. Conclusions: 3

It would be a mistake to confine the current water crisis to inter-governmental
conflicts. Such conflicts are embedded in a global matrix of interdependency.
Conflicts resulting from water scarcity are a function of factors influencing 1)
quantity and quality of water, 2) adequacy of water storage and transportation,
3) modes of water uses and rates of consumption, 4) rates of water pollution,
and 5) magnitude of water recycling.

In most regional cases, all factors related to water availability when and where
needed, from treatment of pollution to improved methods of water recovery and
recycling, are a function of ignorance or water illiteracy, inadequacy of
professional knowledge, and poor management (including lack of a water
authority or conflict among various authorities, and lack of appropriate funding).
The solution of many regional conflicts and the process of establishing a water
for peace strategy thus is neither a purely political issue nor a simple issue of
conflicting views that can be resolved by governmental instruments
(negotiations, mediation, legislation) or verbal dialogues. Such mechanisms are
inseparable from the institution of economic and educational measures to
establish the foundation of peace and prosperity. This cannot be achieved
without genuine efforts by rich nations and international organizations to
alleviate poverty and create equitable opportunities for regional development.
International aid does not mean the will to transform all local modes of water
management within a purely “"Western” technological or “ideological” paradigm.
Respect for local knowledge and traditional systems must be conjoined with the
desire to create a management system that ensures equitable access to water,
balances water demands among users, protects water ecosystems, and permits
community participation in decision-making.

Water conflicts are not to be viewed as purely political issues left to diplomats,
policy makers, and legislators. A great deal of water conflicts may be resolved
through technical applications, economic business planning, and social
endeavors. An essential element in conflict resolution on the road to water for
peace is to recognize the role of professionals and the interdisciplinary nature of
the process. Diplomacy is far more effective when it is implemented in the
context of professional advice and effective participation in problem solving.
Water economics and technology are elements of political solutions. Ultimately,
however, notions of “rights” and “cooperative ethics” provide the motivation for
undertaking dramatic shifts in policy.
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The greatest threat to world peace and stability, as astutely predicted by Robert L.
Heilbroner in the 1970s, is that the current tendencies in global consumption,
pollution, population increase, and urbanization will create serious problems.
Industrial nations with massive urban complexes, giant corporations, and dangerous
military depots will be tempted to create centralized hegemonic regimes blending
“religious” orientation with “military” discipline (Heilbroner, 1980). The covert struggle
between world economic blocs over resources including oil and water is likely to focus
their attention not on a global solution to world problems in poor countries, but to
political means to guarantee or even monopolize control over resources, not the least
of which is water, required for industry, services, transportation and agriculture.
Certain conflicts involving water will be overlooked as long as they serve the overall
objectives of a powerful economic block. War and the threat of war will indeed be
used as means to control and eliminate competitors, as well as a means to weaken
and dominate poor countries. In the long run this strategy, which will be legitimated
by ideological slogans, is doomed to fail for two reasons. First, the cost of military
confrontations and operations will mount disproportionately to a point where it will
overtax the centralized regime. Second, instability and poverty will diminish the
productive potential to be exploited by the dominant power and poor industry and
chaotic development will only worsen current rates of global pollution, slum
urbanization, overpopulation and epidemics, not to mention resistance and hatred
thus requiring further costly endeavors to maintain control and prevent further
deterioration in global conditions.
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HISTORICAL EXPLANATION AND WATER ISSUES

Historical analysis of transboundary water conflicts enlarges perception and supplies
necessary context. It offers a critical correction to the prescriptive solutions of
politicians and engineers. History shows that humans do not always perform rationally
or in their best interests; indeed that is a major reason why conflicts occur in the first
place.

Historical analysis also supplies a useful cautionary note to statistical analysis.
Correlations between two or more series of events give the investigator useful leads
for further study, but they never offer empirically valid conclusions about cause and
effect. They are descriptive, not explanatory, devices. Negotiators of transboundary
river conflicts must understand the unique historical, geographical, and -cultural
context that characterizes a particular basin or body of water. It is precisely history’s
emphasis on the unique that separates the discipline from the more generic analyses
of the social sciences. Historians suggest which forces may be critical in specific
circumstances and often test the normative assumptions that underpin technical
standards and specific solutions. Historical analysis not only supplies us with the
stories that explain the past but the perspective to understand the present. It reminds
us of the emotional and aesthetic significance of both technological objects and the
physical world. It shows the stability within change and the change within stability.

History suggests that in the postmodern world planners must be sensitive to
values and to group identities and not simply to academic models of river basin
management. Indeed, to be successful, political and technological responses to water
disputes must embrace identifiable values that, if modified, must be dealt with justly.

The use of history is often neglected or at least misunderstood. At its core is the
ability to distinguish between fad and trend, between significant shifts and momentary
aberrations. This article elaborates this point in the hope of stimulating more
discussion and insight.
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1. INTRODUCTION

Historical analysis of transboundary water conflicts enlarges perception and supplies
necessary context. It offers a critical correction to the prescriptive solutions of
politicians and engineers. History shows that humans do not always perform rationally
or in their best interests — indeed that is a major reason why water conflicts occur in
the first place — and what appears imminently obtainable at the conference table falls
short of implementation in practice. Moreover, while social scientists seek descriptions
of human behavior that transcend political and institutional boundaries (and engineers
and politicians appear most comfortable with such generic approaches), historians
often focus on the unique and local. Their analyses suggest which forces may be
critical in specific circumstances and often test the normative assumptions that
underpin a prescriptive approach. Among other things, these assumptions touch on
natural resource allocation, institutional stability, and the security of the state.
Historians’ models generally are not ones of stability but of change, of opportunities
and challenges that move peoples and institutions in various directions and make the
study of humankind vastly instructive but impervious to reductive and formulaic
description.

Historical analysis also supplies a useful cautionary note to statistical analysis.
Correlations between two or more series of events give the investigator useful leads
for further study, but they never offer empirically valid conclusions about cause and
effect. They are descriptive, not explanatory, devices. For instance, a high correlation
between intensive rainfall and war in a particular region certainly calls for further
investigation, but the data cannot support any assertion that intensive rainfall
“causes” war. It may be that the meteorological event leads to some activity that
increases militancy; historical analysis is the only way to show that. Or it may be that
the correlation is entirely coincidental. For instance, heavy rainfall may occur at a
certain time of year when entirely unrelated events increase the chances of war. The
use of correlations to show basins “at risk” is an exercise in probability analysis at
best. The historian’s toolbox is needed to refine the analysis further and deepen
understanding.

None of this means that historians cannot deduce “lessons learned” from case
studies, but it does suggest prudence. Historians will emphasize the unique
circumstances and long and short-term factors (including particular personalities) that
mold attitudes and policies and may lead to peace or war. In the last two decades,
several models have emerged to help them frame historical thinking. One is called
“social constructivism” and focuses on language and culture to explain everything
from technological development to individual values. Human behavior results from
human interaction rather than from either external environmental influences or
internal biological mechanisms and intellectual preferences (Bijker et al., 1987).
Another is called “actor network theory,” a concept first advocated by the French
sociologist Bruno Latour (1987) and suggests that both process and institutions result
from a network of actors that extend far beyond a particular group (including
international and national institutions). “Discourse analysis” examines the ways
people communicate with one another with the aim of identifying specific normative
values and preferred methods of reaching agreement. “Social ecology” focuses on the
particular ways in which the physical environment helps shape culture, including social
and political structure and values, and vice versa - the impact of culture on place.
This approach is highly interdisciplinary and may have particularly useful application in
dealing with questions of public health, pollution, and quality of life. Additionally,
various students of government have developed public policy models to explain the
allocation of resources (Blatter et al., 2001; Francis, 1990). Naturally, we need not
accept any of these models — many historians question them - but they do remind us
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that, like the proverbial iceberg, much of what affects our lives lies submerged in
barely recognized spatial and temporal dimensions.

History is not simply description. In fact, it is largely interpretation, using
selected facts drawn from available and trustworthy sources. Historians interpret both
interaction among humans and human interaction with the environment. They
construct the story in a compelling, logical sequence that explains and analyzes
consequences, influences, relationships, and priorities among a host of institutional,
individual, cultural, political, environmental, and other factors. The journalist’s
standard questions of who, what, when, where, how, and why need to be asked, but
the historian’s skills come to bear most clearly in answering the last two and most
difficult questions: how and why. While participants and social scientists have written
descriptions of water conflicts, analytical, interpretive histories of many disputes still
remain to be written. Appendix A provides some idea about how a historian might go
about writing a history of a transboundary water dispute.

Historians create the past based on careful research and analysis, but everyone
uses history. Indeed, historical consciousness helps define our very humanity and
guides us in our everyday lives. In matters dealing with water, engineers use
historical data to calculate annual stream flow or to determine probable flood levels
and precipitation. Choices of construction material and location are often influenced by
experience and by comparison with analogous situations elsewhere. Even the setting
of codes and standards is based on historical experience (Reuss, 1992, p.1). Of
course, this use of history is narrowly circumscribed. It answers a specific set of work-
related questions that must be answered if a successful project is to emerge. Any
negotiation of water conflicts must take into account much larger questions, such as
multiple and conflicting objectives, political coordination, cultural values, and
environmental constraints.

In this larger universe of water resources, engineers must be socially responsive
as well as technically competent. Economic, political, and even psychological factors
will influence subsequent design and construction as much, if not more, than
engineering experience. For instance, while durability, safety, and economy are
shared engineering objectives, engineers value them in accordance with cultural and
political biases. When designing dams, engineers may find that the psychological
security provided local residents by a monumental, gravity reservoir dam argues more
compellingly than the mathematics and modeling that suggest a smaller, less costly
structure. Normative assumptions and technical standards, in short, generally possess
geographical dimensions. They are tied to particular regions and institutions despite
the similar formal education engineers may receive. Indeed, they may provide
powerful forms of professional identification and association. Knowledge of history
illuminates these important distinctions within the engineering and associated
professions.

While this article contributes to an investigation of transboundary river conflicts,
we begin with the proposition that these conflicts or disputes in many cases magnify,
but do not substantially modify, general problems relating to river and river basin
development. Some of the following analysis treats these underlying issues. It is our
contention, we hope not controversial, that negotiators must first understand these
issues before placing them in the unique historical, geographical, and cultural context
that characterizes a particular basin or body of water. Finally, it is worth emphasizing
that historical analysis not only supplies us with the stories that explain the past but
the perspective to understand the present. This use of history is often neglected or at
least misunderstood. At its core is the ability to distinguish between fad and trend,
between significant shifts and momentary aberrations. This article elaborates this
point and, we hope, will stimulate more discussion and insight.
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2. FACTORS IN WATER RESOURCES PLANNING IN THE
POSTMODERN WORLD

The technology of water resources development has not changed significantly for a
long time. Mathematical rationalization at the end of the nineteenth and beginning of
the twentieth centuries led to the last major innovations in engineering design (that
is, arched dams and the trial-load method). Also, beginning in the mid-twentieth
century, computers allowed us to design water systems to meet divergent social
objectives more precisely. In construction, too, we now use reinforced concrete and
steel, as well as rock, stone, and earth, to build levees, floodwalls, jetties, and dams.
Nevertheless, recent innovations have been mostly in the details. Indeed, the most
interesting thing about water resources technology is its essential atemporal nature:
lessons learned 2,000 years ago in ancient China or 200 years ago in Napoleonic
France may well be equally valid for current water management and engineering.

However, four major factors have promoted significant changes in our approach
to water resources planning. In no particular order, these factors are as follows.

2.1. Increased Involvement of Local Communities in Global Politics
and Vice Versa

This process, labeled “glocalization” by Roland Robertson, assumes not just horizontal
interaction among states and territories but vertical interaction from village to
international community. It recognizes the growing importance of global and local
concerns in contrast with the decreasing role of the state. New communications and
transport systems bring regions and localities together, increase the number of actors
involved in negotiations, and allow them to exercise enormous influence around the
world, while state influence becomes less decisive (Robertson, 1985; Blatter et al.,
2001). Indeed, the impact of local arrangements and practices on global conventions
and markets may be more significant than the reverse. For instance, local approaches
to pollution control may undermine the application of any international standards or
objectives. An instructive analogous situation occurs within nations. Regional and local
governments may either weaken (or, less often, strengthen) national laws and policies
in places as diverse as China, India, Germany, and the United States.

2.2. Increased Focus on Social and Environmental Concerns when
Planning Water Projects

Once predominantly the preserve of lawyers, engineers, and economists, water
disputes now engage sociologists, biologists, chemists, and geologists, to name only a
few of the involved professions. The response to water problems becomes less the
manipulation of nature and more the manipulation of people. More attention is paid to
reducing or eliminating negative effects on fish and wildlife.

Emerging social values force us to re-examine traditional planning objectives.
Rather than maximizing economic efficiency or optimizing the opportunity to meet
public objectives, planners - especially in industrialized countries - now often set
limits to growth. Often a certain inherent moral value is granted to non-humans that
establish a system of competing claims, which ultimately limit human population,
patterns of consumption, and technological development. Any equitable solution to
these problems of competing claims with non-humans requires the application of a
system of ethics and a notion of justice that substantially modifies the value systems
of many cultures.

This new planning world compels us to ask many questions and share some very
real concerns. Can benefits and costs be weighted according to ethical criteria? Are
moral obligations to be assigned values that somehow are commensurable, and who is
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to determine these values (government, a public-private sector committee, an "ethics
court,” or some other body)? In short, does quantification work? Can decision arenas
identified primarily in terms of water control or market preferences be used in a
meaningful way to adjudicate competing claims between nature and civilization?

2.3. New Approaches to Probability Analysis and Risk Uncertainty

Going back to the early twentieth century, hydrologists used probability analysis. While
helping to bring order from disorder, such analysis describes relationships without
providing precise predictive tools or showing anything more than an acceptable range in
correlations between, for instance, rainfall and runoff. It allows the extrapolation of
physical relationships into the future and expands human control, although the extent of
control varies with one’s faith in numbers. In the end, probability analysis confers
scientific authority on its practitioners, even if many are neither scientists nor engineers.

Yet history shows that the use of probability analysis has certain inherent
limitations that become more acute as we begin to understand the complex natural
forces involved in the hydrologic cycle. The first and most obvious one is that its
predictive power directly relates to the amount and accuracy of available historical
information. Frequency curves extrapolated from inadequate or faulty data can be worse
than useless. For instance, in the United States the Colorado River Compact of 1922
assigned water to states (and to Mexico) in the Colorado River basin based on a
hydrograph that showed years of unnaturally high water. More data would have led to a
significantly different apportionment (Jones, 1996, p. 116). The same could no doubt be
said for other rivers that have been the subject of regional disputes. Second, is that the
use of frequency curves implicitly encourages planners to plan for extremes - droughts
and floods - and planning for extremes can be both expensive and unresponsive to
multiple objectives. Third, the approach invites political pressure. A small change in a
frequency curve can spell the difference between a ten or fifteen-year flood, between an
economically viable project and one that neither meets funding constraints nor social
objectives. Alternatively, probability analysis can lead to an abdication of authority, with
political leaders deferring to scientific authority: if floods or droughts are destined to
occur once in so many years, the argument goes, communities just have to assume the
risk and forge ahead.

The assumption of risk is precisely where we are changing our ideas. Rather than
planning for extremes, we now pay more attention to planning for the means. This
involves assuming far greater risk but it also reduces the cost and encourages non-
structural solutions and conservation measures. It may involve resettlement and various
kinds of land-reform schemes. The emphasis is on the relationship between land and
water and not on maximizing water use. It dovetails with the environmental planning
noted above, for it also suggests that planners must exhibit restraint and must think
holistically. In the case of hydrologists, “holistically” refers to both the natural and
human worlds, to a comprehensive view of the hydrological cycle, including
groundwater, and to the multiple social objectives that water resources development is
usually meant to serve. Moreover, it implicitly reflects the incontrovertible fact that in a
“glocalized” world, water supplies are stressed. In other words, the areas where water
is, or is rapidly becoming, an issue continues to grow. Too many localities suffer from
inadequate or poor quality water. The situation will certainly further degenerate in the
absence of changes in human attitudes towards water.

Finally, global warming further confuses the picture. New precipitation models
are complex and often contradictory. Yet, their reliability is critical to water planning.
Models dealing with changes in biome regions also are subject to conflicting
interpretations, although it appears clear that global warming will result in changes in
various growing periods and vegetation zones. Most water resources plans have been
based on the assumption that from region to region climate is more or less stationary.

-5-



Martin Reuss Historical Explanation and Water Issues

Climate change challenges this historical approach and raises questions about the
data we have used for water planning.

2.4. New Meanings About Water

No longer is water valued just as a necessity of human existence. Even the traditional

uses of water, such as navigation, irrigation, municipal and industrial water supply,
and hydropower no longer serve as the only justifications for water resources
development. Especially in the industrialized world, increased attention focuses on the
contribution of water to entertainment, sports, and leisure - in sum, to a certain kind
of lifestyle. The most visible sign of this shift is in the increasing popularity of bottled
water. Moreover, anthropologists and historians draw our attention to the communal
value of water: the meaning of the Ganges River to the Hindu culture or Niagara Falls
and the canals of Venice to tourists and lovers. In every case, the waters are not just
naturally constructed, but socially constructed monuments with values not easily
reduced to monetary terms.

These factors reflect a postmodern world, one in which the principles of both
classical welfare economics and modern watershed planning may succumb to cultural
and group identification and values. It is a world of ambiguity and of irreconcilable
realities, where adherence to historical centers of political and economic power is
loosening. Outside of traditional military bureaucracies, command and control no
longer depend on a strict hierarchy, but on an ongoing, continuous balancing of
individual and community preferences. Formal and informal ties among regional and
local public and private organizations may be more powerful than traditional state
authorities.

3. FUNDAMENTAL QUESTIONS ABOUT WATER
MANAGEMENT

The management of water, especially in a transboundary setting, raises significant
political, social, and scientific issues. Some of these issues apply to water
administration no matter where the location. Others have special relevance to areas of
potential conflict. Some are of relatively recent origin; others reflect changes in
degree over time. In any case, successful negotiations over water may well depend on
understanding the manner in which these questions - and their answers - apply to
specific circumstances. To do this requires some historical analysis.

3.1. Can Water Control be Subject to Rational Decision-Making?

Perhaps the greatest conceit of twentieth-century engineering was that engineers
could not only solve technological problems and manipulate nature, but also develop
systems that both encourage and respond to rational human control. In the
postmodern era, engineers have become less confident of their power in this regard,
but there still remains the belief — or hope - that engineers and scientists can resolve
complicated political problems by imposing rational “scientific” solutions. However,
only in command and control economies, where governments dominate both the
social and economic processes, has the belief successfully, even if sporadically, grown
into reality. In democratic pluralist nations, the actors involved in water issues are too
numerous, divergent, and changeable to admit of any easy “rational” solutions. Plans
are constantly sacrificed, while planning continually evolves. Rather than focusing on
objectives, negotiators might well set their sights on ensuring a fair and equitable
process to meet changing needs.
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3.2. Who Represents Nature?

While bankers, settlers, engineers, and politicians from all levels of government might
be represented at the negotiating table, the representative of nature is not always
clear. Engineers in good faith might attempt to represent environmental values, and
they certainly provide essential information to assess an area’s capability to support
human growth without sustaining ecological damage. Nevertheless, engineers
generally support technological solutions that stimulate development. Politicians may
also share this perspective. Given these circumstances, can we be sure that the
solution provided ensures environmental survival and stability? Resource scientists
familiar with the region need to be consulted and offered the opportunity to review
possible conflict solutions.

3.3. Which is the Greater Divide: Water or Culture?

The answer to this question could well determine approach, objectives, and success or
failure in any water negotiation. If, in fact, culture, not water, is the real divide, then
any resolution of water disputes may build confidence between the conflicting parties
but it will not in itself suffice to eliminate friction. Conversely, as Eran Feitelson
(1999-2000) argues in the case of Israel and its neighbors, the settlement of water
disputes may well depend on addressing larger cultural issues, including historical
memory and present perceptions, whether true or false. It may also depend on a
country’s ability to use ingenuity and to adapt to declining resources through the use
of technology and conservation measures (Homer-Dixon, 1999, pp. 25-7). At the
same time, as Patricia Sippel reminds us in the case of the Japanese, common
assumptions about cultural perceptions need to be tested through historical analysis.
In her study of Japan’s Nagara River, Sippel shows that the widely held notion that
the Japanese live close to nature cannot be reconciled with Japan’s aggressive
exploitation of its water resources (Sippel, 1999-2000, p. 294).

3.4. Do People Have a Right to Water?

There have been several recent attempts to write into international law the inherent
right of people to enjoy a standard of living adequate for health and well-being.
Implicit in these statements is access to adequate and clean water. Some
international water conventions have drafted statements that explicitly recognize the
right to water, and the United Nations has at the very least supported the right of
children to clean drinking water (Gleick, 2000-2001). In practice, however, this right
has rarely been translated into a set of legal obligations imposed on states. One may
argue that the right to water is rooted in widely recognized moral and legal principles,
but the state may still not be the appropriate institution to provide it. Rather, the
burden should be left to local and regional authorities. An even more controversial
position suggests that those who insist on living in arid regions do not have the right
to adequate water. Nevertheless, even subsistence living deserves an equitable
distribution of water. One may well question, for instance, the construction of Israeli
swimming pools in the West Bank in sight of Palestinian villages with access to far less
water. The right to water — and how much water per annum that might be - remains
controversial.

3.5. Where Does Science End and Applied Resource Management Begin?

This problem transcends issues dealing specifically with water. It may apply, for
example, equally well to forestry or to soil conservation. However, in transboundary
water disputes, the problem becomes more urgent. The issue clouds the distinction
between pure science and applied resource management, between scientists as
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managers and managers who use science to enhance their professional authority. It
raises significant historical questions dealing with the relationship between natural
science and resource management, between the science that seeks to control and the
science that seeks to understand. Inevitably it leads to the question of where does
nature end and culture begin. For instance, are the hatchery-bred salmon in the
Pacific Northwest in the United States products of nature or products of culture? The
question raises issues dealing with the extent to which scientists dictate managerial
controls and decisions and, conversely, the extent to which politicians and managers
use science to enhance their authority. In a period of increased environmental
sensitivity, the role of physical and natural scientists — not to mention the occasional
social scientist - can become pivotal.

4. LEGAL AND ECONOMIC EVOLUTION OF RIVER BASIN
PLANNING

River basins form an organic whole and have an areal identity that easily marks them
as distinct resource regions. In terms of water control, a basin’s functional unity has
undeniable appeal. However, when economics (that is, hydropower) and politics
(political boundaries) intrude, the problems multiply and worsen. Planners then have
to cope with issues unrelated to water control. Transboundary disputes further
exacerbate problems. To cope with these disputes requires new approaches - or a
return to some that have been forgotten.

4.1. Legal Aspects

The earliest legal instruments did not deal with basins but with rivers, and drafters
paid little attention to the relationship between land and water. Early in the
organization of states, governments asserted power over all the waters within a
state’s borders. Rather than accepting the international nature of transboundary
rivers, governments formed riverine boundaries according to some arbitrary measure.
In practice, riparian communities and peoples controlled navigation and commerce.
Both local and national governments understood that navigation could provide
revenue, directly through taxes and tolls, and indirectly, through economic
stimulation. During the French Revolution, the ruling party declared that watercourses
were the common and inalienable property of all riparian states. Later, United States
President Thomas Jefferson declared that under “natural law” the Mississippi River
was open to all inhabitants.

While river navigation was extensive in the ancient world, irrigation may have
been even more important in many arid regions. Rulers of fluvial civilizations built
canals and dams, drafting and regimenting huge labor forces in the process. Between
states, agreements parceled out water (often invoking divine sanction). For instance
the Mesopotamian city-states of Umma and Lagash agreed to divide the waters drawn
from the Euphrates. However, the agreement had been imposed by the upper riparian
state, Lagash, and Umma, the lower riparian, seized the first opportunity to repudiate
it. Under Roman law, anyone could use stream water who could prove long-standing
use and who did not impair navigation. From Roman times on, Europe accepted
strong government regulation of water use and the role of custom - sometimes
contradictory patterns. In practice, state control was remote, and customary use was
usually determinative (Teclaff, 1991).

After the Congress of Vienna (1815), freedom of navigation more or less existed
on the Rhine River, although regulations created various restrictions. No such freedom
existed on the Danube, mainly from fear of antagonizing Russia, which became a
Danube Riparian state as a result of wresting Bessarabia from Turkey at the Congress.
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Following the Crimean War and Russia’s expulsion from the Danube delta, conditions
remained unchanged. However, the Treaty of Paris (1856), which concluded the
Crimean War, established a commission that eventually was transformed into an
independent international organization to promulgate navigation regulations for the
Danube.

European powers may have viewed freedom of navigation with suspicion, but
they had no hesitation in applying the concept to the Congo and Niger rivers in Africa
during the colonial period, with the colonial powers exercising some degree of
regulation.

At the beginning of the twentieth century, multipurpose river development and
new concepts dealing with geomorphology coalesced to initiate an interest in river
basin development. River basin committees emerged around the globe to develop
various countries’ water resources. In 1956, the UN Secretary-General declared,
“River basin development is now recognized as an essential feature of economic
development” (Teclaff, 1991). Yet, the growing understanding of the river basin as an
organic whole did not lead to a coherent system of water law regarding river basins.

As early as 1911, in the Madrid Declaration of the International Law Institute,
participants stated two necessary principles:

° When a stream forms the frontier of two states . . . neither state may, on its own
territory, utilize or allow the utilization of the water in such a way as to seriously
interfere with its utilization by the other state or by individuals, corporations,
etc., thereof.

° When a stream traverses successively the territories of two or more states . ..
no establishment . .. may take so much water that the constitution, otherwise
called the utilizable or essential character of the stream shall, when it reaches
the territory downstream, be seriously modified.

(Teclaff, 1991, p. 67)

In 1956, the International Law Association (ILA) declared:

So far as possible, riparian states should join with each other to make full
utilization of the waters of a river, both from the viewpoint of the river basin
as an integrated whole, and from the viewpoint of the widest variety of uses
of the water, so as to assure the greatest benefit to all.

(Teclaff, 1991, p. 68)

Ten years later, the ILA defined an international drainage basin:

An international drainage basin is a geographical area extending over two or
more States determined by the watershed limits of the system of waters,
including surface and underground waters, flowing into a common terminus.

(McCaffrey, 1991, p. 141)

In discussion of this article, the ILA made clear that the definition extends to the
tributaries of the main stem stream forming a boundary.

At its meeting in Belgrade in 1980, the ILA stipulated that States should ensure
that:

a. The development and use of water resources within their jurisdiction do not
cause substantial damage to the environment of other States or of areas beyond
the limits of national jurisdiction.
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b. The management of their natural resources (other than water) and other
environmental elements located within their own boundaries does not cause
substantial damage to the natural condition of the waters of other States.

In 1986, the ILA advised:

Basin States, in exercising their rights and performing their duties under
international law, shall take into account any interdependence of the
groundwater and other waters, including any interconnections between
aquifers, and any leaching into aquifers caused by activities in areas under
their jurisdiction.

Despite these and other related attempts by the United Nations International Law
Commission (established by the General Assembly in 1947), legal efforts to
reformulate the riparian rights doctrine in accordance with the physical unity of a river
basin have not been successful at either the municipal or international level (Teclaff,
1991). In general, upper riparian states have been most reluctant to accept this
approach. A key challenge facing transboundary water resource negotiators is to
convince states that in the end a holistic approach based on resource, not political,
boundaries (or some sort of economic efficiency model) makes the most sense
(McCaffrey, 1991).

Finally, the 1997 United Nations Watercourses Convention, which an
overwhelming majority of UN members approved, stated in Article 7:

1. Watercourse States shall in utilizing an international watercourse in their
territories, take all appropriate measures to prevent the causing of significant
harm to other watercourse States.

2. Where significant harm nevertheless is caused to another watercourse State, the
States whose use causes such harm shall, in the absence of an agreement to
such use, take all appropriate measures, having due regard for the provision of
articles 5 and 6, in consultation with the affected State, to eliminate or mitigate
such harm, and, where appropriate, to discuss the question of compensation.

(Wouters, 2002, p. 21)

Several articles of the Convention require riparian states to protect ecosystems and
the environment, as well as to attain optimal and sustainable utilization of an
international watercourse. Parties are to accomplish this in accordance with principles
of equity and reason: a two-edged sword that could actually be used in some cases to
prevent ecosystem protection or preclude effective sustainable development. A
traditional deference to the principles of state sovereignty may also interfere with
attempts to restore or protect the environment, and the Convention, some argue,
offers no fixed formulas for determining legal entitlements. In short, the Convention
will likely have minimal effect in states without strong institutional mechanisms to
ensure enforcement. Nevertheless, it is an important step forwards (Wouters, 2002).

4.2. Economic Factors

The use of water to improve quality of life is hardly a new proposition, but the use of
welfare economics, which maximizes economic efficiency, to achieve that end was
initiated in the mid-twentieth century. Dominating much water resources thinking, the
model generally focused on a river basin as a viable “decision arena.” However, many
political scientists doubted that the approach could succeed because it tended to
ignore or simplify political issues. Over time, economists began to share some of
these doubts, partly because technological advances reduced the importance of
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watershed boundaries, and partly because the economics tended to focus on
production, not consumption. Then too, regional administration depended (and
depends) on accurately defining problems, developing priorities, and finding solutions
that can actually be implemented. The quantification inherent in economic modeling
based on welfare economics promised much in this regard; however, it usually failed
as an accurate predictive tool in the face of political, institutional, and social realities.
Finally, the objective of maximizing economic efficiency turned out to be somewhat
naive. For instance, “Pareto Efficiency” - a state in which no individual can be made
better off without making someone else worse off - was appealing and popular, but
policy changes almost inevitably produce winners and losers.

Other weaknesses, originally thought less critical, also intruded on the
application of welfare economics to river basins. Welfare economists emphasized
individual market preferences and downplayed community responses, even though
individual and community responses might be quite different. Moreover, no distinction
was made among individuals. Benefits or income accruing to the wealthy had the
same social value as benefits accruing to the poor - a methodology that bothered
even the formulators. It implicitly left to the politicians the decisions on whether
economically inefficient objectives should be accommodated, a position that
strengthened the argument of those who believed that rational water allocation
required both political and economic calculations.

To replace welfare economics (inherent in much of what is called in the United
States “benefit—cost analysis”), a group of engineers and social scientists at Harvard
University developed multi-objective analysis in the late 1950s. This form of analysis
addressed all the objectives sought by the planners, including non-economic values
such as environmental quality or ethnic diversity. It involved a mix of complex
computer calculations using “synthetic hydrology” and political trade offs to choose
among several possible future scenarios. The process involved close cooperation
among planners, politicians, engineers, and consumers and producers most affected
by the water project or - more likely - projects. However, the creation of various
options involved more money and time. Often, it appeared, those in charge of funding
questioned the efficiency (though not necessarily the effectiveness) of the approach.

Today, social scientists identify socially feasible choices and probable
consequences. Rather than developing formal criteria for policy decisions, they
organize data to be used to develop a rational framework for making decisions. They
may also, on occasion, raise questions about the ethical judgments inherent in
economic evaluation, although many may retain their hope that a way might still be
found to establish an administrative “rule of reason” untouched by power politics.
However, democracies will always withess the sacrifice of economic efficiencies to the
political will, and social values expressed in political process will be the final arbiter
(Reuss, 1992, pp. 133-4).

For planners and policymakers involved with resolving transboundary water
disputes, the lessons from this brief overview of economic analysis become clear:
economic efficiency must be subordinated to social and political objectives. At the
same time, politicians must understand the economic losses involved when efficiency
is sacrificed to social requirements. Moreover, transboundary water conflicts usually
involve disputes among communities. We cannot assume that any resolution of these
disputes will resolve individual grievances, which can occasionally become critical to
the future of the region’s political and economic development. A process that is firmly
grounded in an equitable notion of justice that is not an abstract concept but
embedded in the region’s institutions has the best chance of success.

In order to ascertain how well planners and policymakers plan, we should apply
historical analysis to the planning and negotiation process, an exercise the eminent
American geographer Gilbert White calls a “post-audit” (White, 1988). Did the project
or agreement meet expectations? If not, why not? Though historical in nature, the
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analysis should be firmly interdisciplinary in expertise. An analytical comparative
analysis of various projects and conflicts should lead to better planning and
negotiation.

5. WATER CONFLICT AND COOPERATION

Water projects hold out the promise of reducing social tension and improving quality
of life, but water itself, pre-eminent among natural resources as a necessity for
human existence, is more often the source of division. In the postmodern world,
conflicts over water may contribute to more instability than has heretofore been the
case. Inadequate or unsafe water is seen as a security issue, much as one might view
a heavily armed military force mobilizing across the border. Both threaten survival.
Poorer regions of the world, with less capital and often mushrooming population, find
fewer options to accommodate or resolve issues; water is less easily obtained, and
inadequate facilities exist to treat the water that is available. Wealthier regions are
generally more adaptive, and find it easier to innovate, both in technology and trade,
to secure the water security they need. Energy conservation is also an option open to
more developed nations and regions; those less advanced economically will find it
difficult, if not impossible, to reduce water use.

Open warfare over water has rarely occurred and, when it does, usually it is on a
limited sub-national scale and is entangled with other grievances. Indeed, one may
argue that national states have prevented warfare over transboundary water issues,
which might otherwise have erupted between riparian rivals. This point also
undoubtedly holds true for intrastate water disputes. Nevertheless, water issues have
contributed to ethnic, political, and cultural strife, whether among Dutch polders,
Californian mining camps, Italian city-states, or the states of modern India or the
United States. (For more, see Beach et al, 2000.)

Homer-Dixon argues that water conflicts constrain economic development and
contribute “to a host of corrosive social processes that can, in turn, produce violence
within societies” (Homer-Dixon, 1999, p. 69). Certainly, an absence of sufficient and
clean water retards industrialization, threatens public health and sanitation, reduces
agricultural production (and with it the country’s security), undermines economic
growth, and endangers the environment and natural resources in natural freshwater
ecosystems. It hardly need be emphasized that government policies that promote
water development to support government programs or placate voters or special
pressure groups may in fact invite all or some of these problems. A prime example is
the demise of the Aral Sea.

According to Gleick (1998), conflicts over water result from one or more of the
following:

1. Water as a military and political goal:
a. Jordan River Basin (Syria, Israel, Jordan)
b. Colorado River Basin (Arizona and California)
c. Cauvery River (Karnataka and Tamil Nadu)
d. Danube River (Slovakia and Hungary).
2. Water as an instrument or tool of conflict:
a. Han River (North Korea and South Korea)
b. Euphrates River (Turkey, Syria, and Iraq)
c. Water Import and Redistribution (Malaysia and Singapore).
3. Water and water systems as targets of conflict:
a. Iraqi destruction of Kuwaiti desalination plants.
4. Inequities in water distribution, use, and development:
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a. Many international rivers throughout the world, including the Mekong, Ganges,
Jordan, Tigris, Orontes, Colorado, Indus, Brahmaputra, Rio Grande, Amazon,
Parana, Congo, Zambezi, Niger, Senegal, Orange, Okavango, and Nile.

This categorization and examples clearly overlap. The Colorado River may be viewed
as a political goal, but addresses the issue of equitable distribution. The same may be
said for the Jordan River, although the problems are infinitely more complex. Progress
has been made, especially in the Israel-Jordan Peace Agreement of 1994, but it
remains to be seen whether agreements over water allocation can overcome more
fundamental issues separating the two countries.

A more telling concern about Gleick’s approach is that it focuses on the nature of
the conflict rather than on the root problems. In other words, it does not give us
underlying causes, whether ethnic, economic, environmental, or some combination of
problems. An example of this concern is water in the former Soviet Republics of
Central Asia (the Kyrgyz Republic, Kazakhstan, Uzbekistan, Turkmenistan, and
Tajikistan). The Kyrgyz Republic wished to market its relatively plentiful supply of
water to neighboring republics. In 1993, it requested that Uzbekistan purchase a
certain amount of Kyrgyz hydroelectric power in return for the free water Uzbekistan
received from rivers originating in Kyrgyzstan (the Kyrgyz Republic also established
water pricing for some of its internal irrigation users). Uzbekistan refused and five
years later cut off natural gas supplies to Kyrgyzstan because of non-payment for
supplies already supplied (Turkmenistan had done the same thing to Ukraine the
previous year). In a thinly veiled threat, Kyrgyz politicians responded that water, like
gas and oil, comes with a price. In 2001, the Republic passed legislation formally
declaring water a commodity. Clearly, the establishment of a water market similar to
other natural resource markets attracts Kyrgyz leaders. Yet, such a market may
induce other nations to use their own resources to coerce more water from the Kyrgyz
Republic (Cyber Uzbekistan, 1998; Early Warning Resources, 1998; Klotzli, 1994).

Ethnic divisions also affect water issues in Central Asia. A major problem is the
Fergana Valley, where the Kyrgyz Republic, Tajikistan, and Uzbekistan share borders
and ethic minorities reside (O’Hara, 1999-2000, p. 378). Valdimir A. Kolossov, Olge
Glezer, and Nikola Petrov concluded that twenty-six potential “ethno-territorial”
conflicts existed in the five former Soviet Republics. The greatest problems centered
on rivers where one ethnic group controlled upstream use and another group or
groups lived further downstream (Klotzli, 1994). In Central Asia this was most evident
in the two river basins emptying into the poisoned Aral Sea - the Syra Darya and Amu
Darya (Oxus) river basins (Klotzli, 1994). To some extent all four of Gleick’s
categories apparently cover the situation in Central Asia. However, any understanding
of water conflicts there requires research into the political, economic, cultural, and
environmental differences dividing the region.

Hydrologic knowledge is also necessary to resolve water disputes and depends
on both empirical and historical research. Some key questions are:

1. How much water is unclaimed or has multiple claims?

2. What are the scarcities by location and season?

3. What is the effective soil moisture and runoff by season or month?

4.  Which or whose vested rights are superior?

5. Where are the wetlands?

6. What non-human species require protection?

7. How much water is needed for non-consumptive purposes?

8. How much of the flow resides in channels, wetlands, and soils and how much is
in the human-built infrastructure?

9. What external and unmanageable factors exist that might impinge on workable

hydrologic rules?

-13-



Martin Reuss Historical Explanation and Water Issues
(Partly based on Warshall, 2001)

No matter what the resolution of the dispute, stable institutions are necessary to
sustain rules and regulations. Otherwise, disenfranchised and bitter residents will
cheat on water allocations. Rules need to be workable and responsive to both local
needs and changing conditions.

Emergency situations (usually droughts and floods) can considerably exacerbate
transboundary water conflicts. Temporary releases or impoundments of water may
ameliorate the situations, but mutual suspicions, often seasoned with cultural
differences, remain. In such situations, independent engineering expertise can reduce
immediate tensions and allow negotiators (and planners) to focus on long-term
solutions. Countries without the funds, expertise, or necessary levels of cooperation to
support technological solutions require assistance from the international community.
Under the auspices of the United Nations, a “United Nations Emergency Engineering
Team” (UNEET) might be developed as a virtual worldwide engineering team of high-
level, non-political, public and private sector engineering talent linked by computers.
The team would be called upon to respond to emergency situations that habitually
arise in various parts of the world. As needed, designated team members could also
meet on-site. The team would not cost much money - volunteerism could be
encouraged - but could provide an invaluable service. The emphasis would be on
cost-efficient and equitable solutions.

However, an insecure environment imperils technological solutions. It is
becoming increasingly apparent that many countries will need some guarantee of
security if technology is to have a positive impact and if water projects are to be
equitably managed and maintained. In many cases, such guarantees can come only
from third parties, whether from individual nations or from international organizations.
Such commitments from third parties will come only when we consider water conflicts
and emergencies as problems of the world community and not just of the parties
directly involved. The connection between living conditions and environmental security
must be realized; an improvement in living standards and increased economic output
are often necessary for the success of sustainable and equitable development.
Credible guarantees of security must be struck.

6. COOPERATION VERSUS CONFLICT: THE CHALLENGES

6.1. Globalization and Privatization

In the post-cold-war world, free trade, deregulation, global financial markets, and
large transnational companies define a development model generally called
“globalization.” Emerging from a particular strand of predominantly Anglo-American
political and economic history, globalization insists on a /aissez-faire economic
approach and, some would argue, the subordination of individual rights to capitalism
(Barlow and Clarke, 2002, p. 82). Proponents argue that globalization can improve
the economy worldwide, enhance quality of life, and stimulate the growth of
democracy.

One aspect of globalization, the rise of transnational companies, particularly
concerns us. Hundreds of mergers over the last decade and a booming stock market
in the 1990s created conglomerates with enormous financial and political power.
Global production and marketing became increasingly concentrated in fewer
companies, such as ExxonMobil, British Petroleum-Amoco, International Paper, and
General Foods. Some transnational companies believe that water services may be
targets of opportunity. For example, Vivendi and Suez (ranked 91st and 118th,
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respectively, in the Global Fortune 500) own or have controlling interests in water
companies in over 130 countries on all five continents (Barlow and Clarke, 2002). As
corporations, they are immune from most private suits that might otherwise result
from claims of damage to people, property, or environment. The fact that some
companies have exhibited corrupt (sometimes involving government officials) and
even illegal practices raises additional concerns.

However, private companies might provide an important service to many parts of
the world without adequate infrastructure and impure and limited water supplies. For
countries desperately short of funds, privatization provides an alternative to borrowing
and its resulting debt and deficit problems. Private companies could help restore water
distribution in transboundary areas as well; however, they will be more expensive and
will wish protection for their investment (military as well as financial, if necessary). In
this capitalist arrangement, water becomes commodified, and profit becomes the
eternal objective. It is difficult, if not impossible, to reconcile this objective with any
assumed or established principle of a human right to water. Moreover, recent history
hints that water companies may not follow their initial construction investment with
sufficient investment in operations and maintenance (Barlow and Clarke, 2002, ch. 4-
6). In short, it appears that state and international institutions must devise legal
instruments to ensure that the private sector fulfills moral as well as corporate
responsibilities as a water service provider.

6.2. Water Scarcity, Funding Scarcity

Many writers have noted the increasing scarcity of water. Barlow and Clarke write,
“Suddenly it is so clear: the world is running out of fresh water” (Barlow and Clarke,
2002, xi). Homer-Dixon flatly states, “Scarcity of freshwater will be one of the chief
resource issues of the twenty-first century” (Homer-Dixon, 1999, p. 66). Postel
(1999) writes, “A growing scarcity of fresh water is now a major impediment to food
production, ecosystem health, and political stability in many parts of the world.”
Recently, Lomborg has challenged this assessment; however, his statistical analysis of
available water supplies and of demographic distribution has itself generated
significant scientific opposition. He concluded that realistic water pricing, conservation
measures, desalination (still expensive although the cost has gone down), and a
movement away from self-reliance in food production in arid regions of the world -
Israel is an example - will provide adequate water (Lomborg, 2001). To this list,
Postel, though still far more pessimistic than Lomborg, adds biotechnology as a means
of developing new breeds of plants which may withstand aridity better, grow faster
and reduce the growing season, or grow in cooler climates (Postel, 1999, pp. 61-2).
In short, the question raised is the extent to which the problem is insufficient water or
inadequate water management. A related issue is whether inadequate water in poor
countries reflects more a lack of funds than a lack of will.

An attempt to answer the question of whether there is sufficient water for the
human population faces several problems. Perhaps, the major one is that our
information about freshwater resources is not accurate. Approximations are the rule.
The impact of population growth can also exclude easy analysis. For example,
Engelman argues that the disproportionate share of the world’s energy used by the
United States results more from the 3 percent annual population growth the country
experienced in the nineteenth century than the 1 percent annual growth of more
recent times (Engelman, 1999, p. 126). Clearly, in many parts of the world, water,
agricultural land, and fisheries are already in peril because of population growth, but it
is the long-term consequences of that growth which may be most traumatic and
politically explosive.

Finally, debate continues over the amount of water necessary to sustain an
individual for a year. Hydrologist Malin Falkenmark developed a water stress index,
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which attempted to establish the approximate minimum amount of water per person
necessary to sustain an adequate quality of life in a moderately developed country.
Although the approach still rests to some extent on subjective evaluation, many
organizations, including the World Bank, have used it. The index assumes that human
beings need about 100 liters of water per day for drinking, household needs, and
personal hygiene. Gleick would cut this estimate in half, to 50 liters per person per
day: sufficient, he argues, for cooking, drinking, sanitation, and bathing (Gleick, 1998,
p. 44). Others have suggested that agriculture, industry, and energy production will
consume another 500 to 2,000 liters per person per day. Were the supply of water to
fall below 4,660 liters per person daily, the country concerned could be expected to
experience at least sporadic periods of water stress. Not surprisingly, the water stress
level during the dry season will be even higher in most countries (Lomborg, 2001, pp.
152-3). The most obvious - and profound - conclusion one can draw from all this is
that neither the world of politics nor science can totally answer the question about
freshwater sufficiency. Rather the answer lies at the intersection of both worlds.

What has all this to do with transboundary water disputes? The answer to this
question depends on the responses to the numerous issues raised earlier in this
article. If humans, for example, have a “right to water,” the equitable distribution of
water becomes a paramount objective in resolving transboundary water disputes. To
do this requires some agreement on the amount of water to be allocated per capita
and the amount of funding - and specific contributions - necessary to create the
appropriate infrastructure. Quality of life enhancements that require water in excess
of the minimum also invite discussion and a search for consensus. Here both cultural
and political issues enter the negotiations. Inevitably, negotiators find themselves
multiple objectives that may become more or less important as both population and
the economy develop. The reconciliation of these objectives may necessitate the use
of elaborate computer programs that not only show potential hydrographs under
various natural and human-made conditions, but also the specific economic, ethnic,
and social impacts to, for instance, a particular hamlet, style of living, or nascent
industry. The entire negotiating environment is far more complex than that which
existed half a century ago. Under such circumstances, developing a fair process for
project development, including adaptive management to meet new requirements, may
become more important than establishing specific social and political goals.

7. CONCLUSION

Historical analysis provides necessary context for the negotiations of water disputes
and reminds us of the emotional and aesthetic significance of both technological
objects and the physical world - the world of land, sky, and water. History teaches us
about the importance of developing planning processes and water projects that are
caring rather than narrowly parochial. It also suggests the mutability of human vision;
what seemed so obvious and relevant in one decade may seem outmoded in the next.
In a constantly changing world, engineers and politicians must accept responsibility
for both short and long-term consequences of their projects, and, like the country
doctor, must be on the lookout for new ways to keep the body politic healthy and
happy. The challenge is continuous.

Successful negotiations of transboundary river issues usually require both
political and technological responses. History shows that these responses do not
emerge from some sort of “objective” apolitical vacuum but, in fact, embrace
identifiable values that successful negotiators must understand and appreciate. Any
viable modification of these values will require more than simply the application of
welfare economics or of statistical probability. Rather, negotiators must apply some
democratic notion of justice; they must liberate rather than constrain, offer
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opportunity rather than control, and make change that empowers all and not just the
fortunate (usually politically powerful) few. We mobilize our intellectual resources to
understand the physical presence of the land and basin. It is no less important to
understand the peoples whose values and hopes so much shape water conflicts, both
large and small.
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APPENDIX A: HISTORICAL EXPLANATION AND
TRANSBOUNDARY WATER DISPUTES

Any historical analysis of water conflicts and their resolution necessarily intertwines a
wide variety of factors, and each historian will approach these factors in different
ways. Yet, few historians will simply dismiss any of them in developing their own
narrative. Below is a suggestive outline that provides some guidance on what long-
term and short-term factors historians might consider. With some modification, they
probably could be applied to almost any case study involving institutional interaction,
either transboundary or among rival groups within a country. The division into short
and long terms necessarily involves some arbitrary distinctions and will certainly vary
with each historian. The factors are not presented in any particular order, and they
are meant to apply to all parties to an issue or dispute. As always, the historian’s duty
is to interpret the relationships among all these factors in an analytical, integrated,
well-written story based on solid research in primary (correspondence, speeches,
journals, diaries, and so on) and secondary (interpretive) sources.

Long-Term Factors

a. Physiographic details about the basin, including quantity and quality of water,
soils, and climate changes.

b. Rivalries, including ethnic and religious rivalries with other countries, and within
the country or region.

C. Economics, including domestic production, distribution of wealth, infrastructure
strengths and needs (transportation, communication), municipal and domestic
water supply, and trade.

d. Population demographics, possibly including literacy, public health problems, age
and gender characteristics, and housing.

e. Technological advantages/needs.

f. Natural resource advantages/needs: not only water but also other resources that
may lead to conflict or cooperation and may bear on the water issue.

g. Institutional capability: long-term stability of political, economic, and social
(including religious) institutions.

h. Legal and judicial constraints and flexibility, especially focused on water.
Common law and statutory interpretations, cultural/religious influences, and
political susceptibility.

i Ethnic and religious disputes that may affect water requirements/conflicts. These

may be either transboundary or wholly internal disputes.

Public perceptions/misperceptions regarding water rivals.

Military power: long term investment in the military; military relationship with

political power.

l. Diplomatic/military alliances with other countries that may influence water
relationships

m. “National character”/cultural context. This is a very difficult factor to define and
is susceptible to misuse. It may be entirely misplaced if applied to a young
nation or region without a consensus about its history, values, and goals.
Nevertheless, when properly focused on the political, economic, and social
institutions and values of a country, the historian may be able to develop some
helpful generalizations.

XL_I.

Short-Term Factors
a. Sources of cooperation/conflicts.
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1. Initial incidents
2. Specific/urgent requirements
i. Resources issues/movement towards disorder or order. Overall stability or
instability.

b. Political/military leadership: specific personalities and policies, control of military
and political institutions.

c. Public perceptions/mass media: the involvement of the press, NGOs, religious/
social institutions in developing popular perceptions.

d. Diplomatic initiatives, including role of NGOs and third party countries.

e. Mediation/arbitration/negotiation: objectives of parties, obstacles to success,
breakthroughs, results.

f. Further incidents.

1. Leadership responses.
2. Public responses.
3. Institutional responses (including churches and legislatures).

g. The “point of no return”: any steps that seem irrevocable and lead towards
conflict/cooperation (note: any observations on this factor should be stated
tentatively as few steps can be shown to be truly irrevocable in light of
subsequent history).

h. Ongoing diplomatic/military considerations.
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THE NEED FOR MULTISCALAR ANALYSIS IN THE
MANAGEMENT OF SHARED WATER RESOURCES

In recent years, the water war and water peace discourses have focused on whether
or not interstate wars will be (or have been) waged over water. Restricting the
analysis of water conflicts to the international scale can be quite misleading. It
prevents us from observing and analyzing the intricate array of competitions and
cooperations that are woven around water over many widely different scales by a
great variety of social actors. The mechanisms at work within this intricate set of
relations are driving water conflicts and/or their resolution. Understanding them
necessarily requires a multiscalar analysis. Such an approach allows us to understand
how the competition to “spell out the rules” concerning water use, water allocation,
and water access affect various sectors, various industries, and various social groups
differently, whether these be defined along ethnic, linguistic, religious, economic, or
gender lines. The alliances and the power plays existing among these social actors
drive international water conflicts. The resolution of such conflicts requires first and
foremost a clear understanding of such mechanisms so that they may be altered.

This article will identify four mechanisms that deeply affect water conflicts or
their resolution: gender, territorialization, ethnicity, and uneven economic
development. They are by no means the only mechanisms contributing to the creation
of second-order water scarcity and the generation of water conflicts.! They are
generally judged to be irrelevant by those studying water war and water peace. This
article will explore how such mechanisms do in fact structure international water
relations for the better or for the worse. It will finally turn to the question of how to
identify these mechanisms in order to develop multiscalar methodologies to research
water conflict potential as well as the potential for the resolution of such conflicts.
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1. MULTISCALAR ANALYSIS

Various social actors deploy strategies over varying spatial scales when competing or
cooperating in accessing, using, or allocating water. They also deploy strategies over
widely varying scales when competing to spell out the rules governing each of these
activities. Farmers may resort to oral customary law to regulate their access and use
of a neighboring spring or river for irrigation. This is often the case in the south of
France, where new rules and regulations, especially those introduced by the European
Union, clash with this customary law.? A very similar situation is also often found in
the developing world as examples in both the Middle East and South Africa illustrate.?
At the other end of the scalar spectrum, diplomats may consider the entire water
resources lying in an international basin when negotiating a treaty with a riparian
state. Is it conceivable that these two sets of actors act in full independence from
each other? Is it possible that water conflicts and competitions occurring at local and
national levels are irrelevant to understanding international water conflicts and conflict
resolution? Those researching water wars have often assumed such independence
between the various scalar levels of water conflict. This assumption has its roots in a
perception of the state as the sole actor capable of spelling out the rules of social
control, and as the sole actor capable of mobilizing legitimate means of violence. Why
such assumptions have grown to the point of preventing researchers from observing a
contradictory reality has been explored elsewhere (Trottier, forthcoming).

Any understanding of international conflict over water, and any successful
conflict resolution proposal, need to rely on a multiscalar analysis of the competitions
and conflicts concerning water. Such an analysis explores the various competitions
and conflicts occurring over several scales, and it explores the interactions between
the actors active over different spatial and social scalar levels. Such interactions, once
examined, reveal a huge array of contradictory competitions and cooperations. The
sum of these constitutes what is often reduced to “an international water conflict.”

2. GENDER

The relation to water is extremely gendered. Water projects throughout the
developing world have been trying more or less successfully to incorporate that
gender dimension in their construction. In much of the developing world, fetching
water, the household use of water, and many irrigation tasks are performed by
females. The power distribution induced by the varying relations men and women
have with water has been the object of numerous studies that extended over a local
scope (see for example: Steinmann, 1993). Such research has been driving
development organizations to rethink their water projects in an attempt to empower
women (see for example: Joshi, 2001).

Interestingly, as studies devoted to water increase their geographical scope, they
seem to devote an inversely proportional attention to the issue of gender. The latter is
virtually absent from all of the literature devoted to international water conflicts.
Researchers dealing with these subjects often say that such issues as local water
politics or gender questions are irrelevant to their case studies. Are they? As feminist
theories of war put it "Where are the women?” In this case, while women appear as
clear actors within one scalar level of analysis, where have they gone within the other
level?

Investigating the degree to which militarization is a gendered process means
asking how much of militarization is a process that will not work unless men accept
certain norms of masculinity and women abide by certain strictures of femininity,
argues Cynthia Enloe (1993, p. 120). Similarly, asking to what degree international
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water conflicts are gendered processes means asking how much of the competitions
around water use, allocation, and access is a process that involves men accepting
certain norms of masculinity and women abiding by certain strictures of femininity. It
also means asking the same question concerning the competitions over who is
empowered to spell the rules governing the competitions over the use, allocation, and
access to water.

Understanding how gender participates in water conflicts is only possible through
a multiscalar analysis. By the time the international level of analysis is reached,
women seem to have disappeared. Statesmen (only exceptionally stateswomen)
negotiate agreements that appear based on gender-neutral physical calculations of
freshwater resources in relation to riparian populations. Yet, whether or not such
agreements will induce water scarcity, plentiful crops, or sufficient hygiene to ward off
epidemics is fundamentally dependent on a multitude of women accepting a division
of labor whereby they carry water, care for children, or perform many agricultural
tasks for very low or non-existent wages.

Is an international water agreement sustainable? Will it bring about further
conflicts or increasing cooperation? The answer to such questions essentially depends
on the intricate array of power relations structuring the management of water within
every state that is party to the agreement. Gender is one of the key factors
structuring these power relations. If the social construction of masculinity or
femininity changes, the entire power structures will be affected. This may induce more
or less tension concerning water. Understanding the complex ramifications of the
construction of gender on water scarcity is only possible via a multiscalar analysis.
Such understanding can be harnessed constructively to influence the gender
construction in a manner that will foster international cooperation in water conflicts.

Militarization is occurring when any part of a society becomes controlled by
or dependent on the military or on military values. Virtually anything can be
militarized. Toys, marriage, scientific research, university curricula,
motherhood - each can be militarized. ... Each one of these processes
involves the transformation of meanings and relationships. Rarely does the
transformation happen without the use of public power and authority.
(Enloe, 1993, p. 100)

The same holds for water development: it rarely happens without the use of public
power and authority, and it transforms meanings and relationships within a society.
The parallel with militarization is all the more relevant when one considers that some
states have attempted militarizing their relation to water.

3. TERRITORIALIZATION

A state territorialization process occurs when a state tries to invest a new space for its
own legitimization, whether it is physical, rhetorical, or symbolic, argues P. Faggi
(1990). Water projects have often provided occasions for states to develop their
territorialization process over a previously uncontrolled area. Faggi distinguished
between the productive and the strategic logic of water projects. The productive logic
that is put forward, generally aims at increasing agricultural production or domestic
water supply. The strategic logic aims at introducing some state control over matters
that were previously decided by other social actors.

Massive water infrastructure projects systematically alter the former relations to
water, whether customary law regulated them or not. They bring new technology that
requires experts, thereby removing control of water use, access, and allocation from
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local communities that previously used lower level technology every inhabitant could
master. Such massive infrastructure projects are generally accompanied by new rules
and regulations, spelled out by the state, that are supposed to replace the former
rules. This process whereby the state appropriates the right to spell out rules
governing social control is what Faggi refers to as state territorialization.

Such a process accompanies all massive water infrastructure projects, including
those relating to decentralization. A state always strives to preserve its right to spell
out the rules governing social control. It may delegate the execution of tasks to other
social actors and call this decentralization. It may also delegate to other social actors
the power to lay down some rules, but it will always strive to retain (or acquire) the
right to decide which social actors are empowered to do this.

With his model of weak states and strong societies, Joel Migdal has observed
how most of the states born out of decolonization entered into competition with a
multitude of other social actors over the right of spelling out the rules governing social
control. In most cases, the state lost that competition and had to settle for a
compromise with various formal and informal institutions already spelling out these
rules (Migdal, 1988). Migdal later refined this initial model to produce his state-in-
society model (Migdal, 2001). Whenever the state attempts to extend its power over a
given sphere, various state institutions interact with the social actors they are
attempting to control or influence. This dynamic process changes the groupings
themselves, their goals, and, ultimately, the rules they are promoting (Migdal, 2001,
p. 23).

State leaders view the state as a mechanism to create a single jurisdiction -
a rule of law in which the rules are the same from border to border. This is
a desideratum of the modern state. These strongmen, whether they are
village chiefs, urban caciques, or rich peasants, work for precisely the
opposite effect. They seek to maintain their own rules, their own criteria for
who gets what, within much more limited bounds. ... Struggles for
domination take place in multiple arenas in which the parts of the state are
related not only to one another but each is a single social force in a field of
interacting, at times conflicting, social forces.

(Migdal, 2001, p. 91 and p. 100)

Such interactions are especially salient in the case of water. As state institutions
attempt to extend control over the use, access, and allocation of water they are
engaged in a multiplicity of interactions with a great variety of social actors who are
already exercising an aspect of this control. These social actors invest the state
institutions and the resulting situation is often one where “the idea of the state” does
not correspond to “the practices of the state.”

Researchers investigating international water conflicts have virtually never tried
to understand how these strongmen, urban caciques, or rich peasants actually affect
the water policy of a state as it spills over into its foreign policy. Often, the
compromises reached within this complex array of interactions induce second-order
water scarcity. The weaker a state feels towards its domestic array of social actors
involved in water competition, the stronger is the temptation to denounce a need for
more water resulting from an unfair international water agreement.

States do not design the social control of water in the manner an engineer
designs a network. States are immersed in a complex dynamic process whereby their
institutions interact with non-state institutions both within and outside the national
territory. Understanding such a process sufficiently to determine whether an
international water agreement is sustainable is only possible through a multiscalar
analysis.
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4. ETHNICITY

Ethnic conflicts have seemingly multiplied since the end of the cold war. Superficial
observers may resort to conservative theories that ascribe such conflicts to age-old
hatreds, but close scrutiny often reveals a more prosaic truth. Societies that include
clearly distinguishable ethnic groups often show an uneven spatial distribution of such
groups over the national territory. Villages may contain only members of one ethnic
group, and the position of every village in relation to water access means a varying
degree of access to water for various ethnic groups. Even in the case of multi-ethnic
villages, the spatial distribution of the households and plots of land may advantage
the ethnic group located upstream over the other group located downstream.

Suzanne Steinman produced a brilliantly studied example of such relations
existing along the river Todgha in southern Morocco (Steinmann, 1993). The villages
located in the north of the river basin were inhabited by the Ahl Todgha tribe and
benefited from a more or less continuous use of the river in spite of the high
fluctuation of its flow. The villages located further downstream were inhabited by the
Ait El Hart tribe, ethnically distinct from the Ahl Todgha. Although both of these
groups owned land, the downstream access to water greatly limited the agriculture
the Ait El Hart could practice via irrigation. The Ahl Todgha used everything they
needed, and the Ait EI Hart could only access whatever flow was left over.
Traditionally, the Ahl Todgha had dominated the Ait El Hart, who often worked in their
fields as laborers.

A third ethnic group, the Ait Atta, inhabited villages even further downstream.
They had been forced into sedentarization by the French after 1931. This third ethnic
group enjoyed the least access to the river water and its members often worked the
fields of the Ait El Hart as laborers.

This unequal access to water based on ethnic lines was further complicated when
some of the Ahl Todhga and Ait El Hart started emigrating to take up paid labor. This
induced the monetarization of the local economy and allowed richer families to acquire
pumps used to draw water directly from the aquifer, independently of the location
along the river course. This suddenly improved the water access of the Ait El Hart,
many of whose members had emigrated and sent cash home, while it did not help the
Ait Atta, none of whom had been able to emigrate.

Regulating the pumping of water from the aquifer became a touchy ethnic
question. The appearance of pumps had revolutionized the power relations between
the ethnic groups. Limiting their use would mean the promotion of the old order. Such
ethnic differences in water access and allocation are quite widespread. Perhaps the
fact that Morocco was not in the throb of an international water negotiation allowed
researchers to focus on the mechanisms whereby ethnicity affects water use, access,
and allocation. Such mechanisms are also crucial in other areas, such as the West
Bank, where the international dimension of the water competition has stolen the
limelight. Here, over 500 springs and nearly 400 wells are managed according to
communal property regimes whereby some groups of families own water shares and
others do not. The unequal access to water on the basis of ethnic belonging appears
clearly in villages such as Ein Arik, where the ancient village that has rights over the
spring is built over one slope of the valley. A refugee camp was set up on the
opposing slope after 1948. The refugees can come to the spring to fill water bottles
for domestic use. But they are not entitled to water shares for irrigation, which only
belong to the families of the old settled village. An outside observer might classify
both the refugees and the villagers as “Palestinians,” but their belonging to various
clans directly affects their access to water.
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Researchers of international water conflicts have too often brushed aside the
mechanisms ethnicity introduces in the competition to control water. Such
mechanisms play a crucial role, however. Various ethnic groups have differing access
to state institutions. More often than not, the state representatives will belong to the
dominant ethnic groups, and will be constrained by these groups in any case.
Conversely, any international water agreement has consequences for domestic rules
and regulations concerning water. Changing these rules generally means altering the
power relations among ethnic groups. Developing states rarely have enough authority
to achieve this. Any such attempt will propel some ethnic groups to resist. In
international basins where the same ethnic groups may live on both sides of an
international border, such issues become very sensitive.

Ethnicity generates mechanisms that affect the competition for the control of
water at the local, national, and international scale. Once again, only a multiscalar
analysis can show us how these mechanisms are constructed and how tensions can be
defused.

5. UNEVEN ECONOMIC DEVELOPMENT

The various uses made of water can fuel economic activities of greatly varying
profitability. Customary and informal water institutions governing much of the water
use in the developing world have often emerged as a means to manage water for
irrigation purposes. Local water management institutions have survived outside the
relatively restricted zones of large-scale irrigation projects in the developing world.
They have also emerged independently in the industrial countryside, to the point that
a majority of the world’s irrigated land relies on small-scale, hand-built, gravity flow
canal systems, managed by local groups of farmers (Mabry, 1996, p. 6).

J. A. Allan pioneered the concept of virtual water to describe the quantity of
water necessary to produce a given quantity of imported food (Allan, 1992). He
advocated a switch in the water use of water-scarce states. Using water in industry
and services would generate more added value than using the same amount of water
in agriculture. This added value could then be used to import more food than could
have been produced locally. Reallocating water from agriculture to industry and
services could generate virtual water and solve the scarcity problem. Allan therefore
advocated a switch from a concern with food production self-sufficiency to a concern
with food security.

Although this argument is flawless at the international scale, a multiscalar
analysis raises several thorny issues concerning such a proposition. The social groups
that benefit from the use of water in irrigation via customary water management
institutions are rarely the same that benefit from the new types of economic
development induced by a reallocation of water to industry or services. Such a
reallocation may often bring about an uneven economic development that benefits the
groups advocating the reallocation and marginalizes the groups engaged in
agriculture. Such an occurrence is not limited to the developing world alone, as
examples in the Arteguy basin have illustrated in France (Punjabi, forthcoming).

Of course those social groups that feel threatened by an uneven economic
development deploy strategies to secure their access to water and their use of the
water. Few governments feel strong enough to face securely a peasant revolution;
none welcomes a mass influx of waterless peasants into the city slums. Many a state
could agree to international water sharing agreements that restrict its use of water
providing mechanisms exist that will allow a smooth switch to virtual water. Only a
multiscalar analysis allows us to understand whether these mechanisms exist and how
they could become successful.
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The case of Jericho offers a striking example of such a situation. In 1999, 943
people had water rights over the Ein Sultan Spring (Trottier, 2000, p. 86). These
water shares were measured in time and concerned the length of time during which
water was diverted, through the irrigation network, to the plot of the water
shareholder. These water shares varied greatly in size, from 32 hours a week for a
very “water-rich” shareholder to two and a half minutes a week for a rather poor
water shareholder. Ein Sultan Spring’s flow was estimated to be 680 cubic meters an
hour in 1998. The spring has traditionally served the inhabitants’ domestic needs as
much as they wished and the leftover water was channeled to the various plots of
land via the irrigation network. The domestic use had long been negligible given the
small population and the abundant flow of the spring. The share of water pumped by
the municipality towards domestic needs reached an all time high of 300 cubic meters
an hour in 1999. Indeed, the town’s population had boomed with the arrival of the
Palestinian Authority and the 1997 census recorded 14,674 inhabitants. The farmers
were still receiving the same water shares in terms of time, but much less of the
spring’s flow was allotted to them during that time. Jericho is a rare instance in the
West Bank where the farmers do not themselves control the various diversions that
will lead water to one plot or another. Instead, ganawatis who are hired by the
municipality cycle along the various channels in order to proceed to the various
openings and closures of the channels and thereby direct the water according to the
schedule recorded in the municipality.

The farmers with water shares can be considered roughly as the old landed elite,
whose families were living in Jericho before Israel ever came into existence. The new
inhabitants, who were creating an increased pressure on the spring’s water, can be
considered roughly as the new elite, whose capital was invested essentially in
services, the most obvious being the casino and hotels that sprouted up after 1994.
Clearly, the irrigating farmers felt threatened by the growing use of water in services
and perceived this as uneven economic development that was going to marginalize
them.

The farmers reacted to the situation by creating the Ein Sultan Water Users’
Association (ESWUA) upon the occasion of an IFAD (International Fund for Agriculture
Development) funded project. They elected as secretary-general Daoud Erekat, a very
respected and old-time member of the PLO, who happened to be the cousin of Saeb
Erekat, the Minister of Local Government. The ESWUA obtained in 1998 decree no.
38, signed by Y. Arafat, which grants it the responsibility of providing the Jericho Area
with the necessary water in terms of drinking and irrigation water needs. This decree,
published in Arabic, was in flagrant contradiction with the Palestinian water law in
preparation, available in English. It reflected a compromise that the Palestinian
Authority had to accept in order to appease a local social force, that of the Jericho
landed elite, which wanted to secure its allocation of water for irrigation. The fact that
the municipality declared in 1999 that it simply did not recognize this decree shows
how far the practices of various state institutions can contradict each other, especially
when the state is still building itself.

The case of Jericho shows the mechanisms both of territorialization and of
uneven economic development at work in determining an international water
competition. What posture can the Palestinian Authority adopt when it enters
negotiations concerning water sharing with the Israelis? Accepting a water share that
implies a dependence on virtual water alone as far as food production goes is
unacceptable. It implies a situation that would be impossible to manage because no
mechanism exists that will allow a smooth switch to virtual water. The Palestinian
Authority needs to make high demands at the international level in order to manage
competition induced by an uneven economic development at the national level.
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6. A METHODOLOGY FOR MULTISCALAR ANALYSIS IN THE
MANAGEMENT OF SHARED WATER RESOURCES

International water conflicts and agreements are negotiated by state representatives
with complex agendas. They make huge assumptions concerning the sustainability of
a gendered division of labor. They face complex domestic institutions invested by a
variety of social actors intent on preserving their water rights and privileges. They
participate in ethnic rivalries and in uneven economic development that sharpens the
pressure of competing claims concerning water. Moreover, these state representatives
do not negotiate solely with “foreign” representatives. Much of their domestic
constituency has already woven a thick mesh of interactions with other social actors in
neighboring states as well as with international organizations and NGOs.

Despite this, the negotiations such state representatives carry out are generally
studied without any attention being paid to the mechanisms that drove them to their
positions and severely limit the compromises they could accept. Perhaps the
formidable challenge such a multiscalar analysis represents explains why researchers
have shied away from it. We need methodologies that will allow us to carry out such
multiscalar analyses. A useful methodology can use conflicts as its unit of analysis and
qualitative methods of investigation to expose the social actors involved and the
interactions among them.

Conflicts are precious occasions where raw tensions are revealed, where
competitive and cooperative relations are exposed, where unexpected social actors
emerge as key players. Any conflict concerning water should be useful in this respect.
Instead of treating villages' disputes over the sharing of a well's water or a village's
refusal of a water project as anthropological curiosities, we need to give them serious
consideration. Investigating such disputes allows us to discover what rules and
regulations are considered as legitimate by the social actors that are party to the
dispute. It allows us to discover which sources of law are considered legitimate. It
makes it possible to identify the water users who want to preserve their access and
allocation, and the means they employ for such ends. Do they resort to national,
customary, or another sort of law? Do they seek the help of a ministry or that of a
foreign NGO? What links is each of these social actors cultivating with counterparts in
the other riparian states? More often than not, surprising links of cooperation emerge
between social actors of various nationalities. This does not prevent such social actors
from subscribing to a vision describing the neighboring riparian as “the other” who
steals “their” water and creates the scarcity.

Using as a starting point of the analysis as extensive as possible a series of local
scale water conflicts therefore allows us to deconstruct the states’ official discourses
and to uncover the mechanisms that drove them to adopt that discourse. Once such
mechanisms are understood, conflict prevention or conflict resolution appear less
elusive. Identifying how gender, territorialization, ethnicity, and uneven economic
development participate in the building of international water conflicts, for example,
allows us to find ways of defusing these conflicts.

Using local water conflicts as starting points to understand, ultimately,
international water conflicts is only one aspect of such a methodology. The
investigation of these conflicts needs to be carried out through qualitative
methodologies. The study of international water conflicts has been obscured by an
overwhelming concern with quantitative research. What amount of renewable
resources lie in each riparian state? How much per capita? What salinity? The
perception of the scarcity (or of the absence of scarcity) has often proved to be much
more of a determining factor in the build-up of a conflict than the actual quantity of
water available. The perception of a scarcity, of its root causes, of its possible
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solutions, needs to be investigated because it determines the strategy each social
actor deploys. Uncovering these perceptions and the resulting strategies cannot be
carried out through surveys and statistical analysis. The relation to water is often a
rather intimate one, which few social actors active over a local scale would reveal
easily. Building trust is an essential part of carrying out this research. Handing a form
to a statistically significant number of water users is the surest manner to acquire
fictitious information. The interviewees will only write down what they perceive as the
politically correct answers. Semi-structured interviews and other techniques of
participant observations are much more appropriate for such investigations because
they allow the building up of trust. They also allow the various social actors to
articulate their own analysis of the situation, thereby enabling the researcher to ask
the right questions to uncover the strategies being deployed. When such a
methodology is used, questions that had initially been considered insignificant for
understanding an international water conflict eventually appear as crucial and central.

Water is the object of many myths, among the research community as
elsewhere. Deconstructing such myths is crucial if we are to understand the complex
array of interactions that give rise to water conflicts. It is also crucial in giving us the
keys to solve them. Only qualitative methods that pay due attention to perceptions
and discourse analysis can achieve this.

8. HOW A MULTISCALAR ANALYSIS CAN CONTRIBUTE TO
CONFLICT RESOLUTION AND PREVENTION

A multiscalar analysis allows us to identify the numerous social actors that enter
competitions to use, access and allocate water. It allows us to understand the web of
interactions they have woven among them over local, national, and international
water issues. The assets that can be used to carry out conflict resolution and conflict
prevention lie in these interactions; they make up social capital. Cooperation among
water professionals of diverse nationalities, previously unsuspected sources of social
control that prevent water thievery, perceptions of the origin of water scarcity, all
emerge from a multiscalar analysis. They can all be harnessed to prevent or resolve
water conflicts. Assets that emerge from the multiscalar analysis of the role played by
gender, territorialization, ethnicity, and uneven economic development can take many
shapes. Demographers have known for decades that the rate of population growth is
inversely proportional to the level of female access to education. Literacy has proved
much more powerful a tool to curb overpopulation than forced sterilization campaigns.
This is because education affects the gendered distribution of power. Similarly, the
impact of female literacy on water conflicts could shed much light on possible conflict
prevention and resolution. The compromises achieved by a state within its
territorialization process can help us understand why an agreement that seems
perfectly sound within a “drawing-board” logic is doomed from the start, and to see
which other agreement, perhaps less efficient from an engineering point of view,
might fare better.

The need for a multiscalar analysis in order to prevent and resolve international
water conflicts does not mean that farmers, poor women, ethnic representatives, and
water vendors must attend international negotiations. It means that the mechanisms
whereby the intricate web of power relations they have woven among them affects
water scarcity need to be understood so that mechanisms will be suggested within
international agreements for a sustainable water management. Treaties that offer a
mere water sharing agreement are bound to be denounced sooner or later because
the maze of local, national and international interactions around water is forever
changing and cannot possibly be satisfied by a fixed allocation to each riparian state.

9
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Treaties that build on existing constructive mechanisms affecting water management,
recognize the importance of the role played by non-state actors, and offer new
mechanisms to manage the competitions among them withstand the test of time
much better.

NOTES

1. Second-order water scarcity has been defined by L. Ohlsson in opposition to first-order
water scarcity. The latter is a lack of the resource itself, whereas second-order water
scarcity is the lack of political, social, and economic adaptive capacity to manage the
resource successfully. Second- order scarcity can therefore occur in cases when there is no
first-order water scarcity (see Ohlsson, 1999).

2. Frederic Andrieux, irrimieux project, Draguignan, France, private communication.

3. For a Middle East example, see Trottier, 2000.
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PCCP PROCESSES IN HISTORY: THE MODEL OF THE UPPER
RHINE REGION

The article addresses some of the problems and conflicts that human uses of the
Rhine have caused over the last 200 years. It also analyzes new forms of cooperation
that were developed to combat these problems. In six sections, paradigmatic
examples of PCCP processes along the Rhine over a period from 1800 up to 2004 are
presented. Nineteenth century, problems and concepts of agriculture, flood defense,
and navigation are analyzed. The twentieth century history of water pollution,
shipping, and hydropower policies, concepts for flood defense including biodiversity,
and the project of a transboundary “garden across the river” between the cities of
Strasburg and Kehl are discussed.

Section 1 shows the problems that the project of straightening the upper Rhine
in the early nineteenth century had to overcome. It is shown how the plans were
realized against widespread protests, and were succesful in terms of drainage and
improvements of health conditions, although floods continued.

The Section 2 deals with problems of navigation in the nineteenth century. It
focuses on the famous example of the first Rhine Navigation Convention of 1831,
which provided a legislative framework for the work of the Central Rhine Commission.
The convention and the commission represent the first true supranational organization
and international court in this area and a nucleus of twentieth-century European
unification.

The water pollution problem, which Section 3 deals with, shaped the twentieth-
century debates on the river, calling very early for environmental interventions.
Massive pollution was caused by rapid industrialization and urbanization, provoking
serious conflicts among users of the Rhine water and a decline in the number of fish
species. This pollution was only reduced from 1945 onwards. The article analyzes the
role of hazards and of the International Commission for the Protection of the Rhine
against Pollution (ICPR) in combating pollution, and of the implementation of
programs to improve water quality and restore biodiversity, such as the international
Aktionsprogramm Rhein and the action plan Salmon 2000.

In Section 4, the consequences of nationalist policies in the fields of shipping and
hydropower are demonstrated, taking the two competing water engeneering projects
of the so-called “regulation” of the river and the constructing of the Rhine side
channel as examples. After the side channel had caused serious land degradation and
nationalist resentments, negotiations between French and Germany after 1945 led to
far-reaching modifications and close cooperation: a very prominent example of a
successful PCCP-process.

Nevertheless, the interventions in the riverbed caused massive loss of floodplains
and serious flooding up the 1990s, which called for large programs for floodplain
restoration. These programs are presented in Section 5. Ambitious plans to restore
floodplains and promote biodiversity met with serious and long-lasting resistance from
riparians. The same happened on a local level in a different way to the “garden of the
two riversides” that the German city of Kehl and the French city of Strasburg are
jointly planning to complete in 2004. Changes to the plans that a new local
government of Strasburg asked for provoked stagnation in transboundary cooperation
and changes of plans, so that the project will only be realized on a smaller scale than
had been intended.

The article argues that the history of the Rhine can teach us much about the
serious problems that humanity’s uses of water have provoked, as well as about the
dynamics and successes that transboundary cooperation can achieve.
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1. INTRODUCTION

Humans have fundamentally shaped European Rivers, and especially the Rhine, for
more than 2,000 years. These rivers form part of the European cultural and natural
heritage. This article addresses some of the problems and conflicts that humankind's
uses of the Rhine (for shipping, energy production, waste disposal, agriculture, and so
on) have caused over the last 200 years, such as floods, pollution, and loss of
biodiversity. It also analyzes new forms of cooperation that were developed to combat
these problems.

An historical analysis of six paradigmatic examples of PCCP processes along the
Rhine (from the Central Commission for Navigation on the Rhine established in 1815
to the cross-border garden exhibition planned around Strasburg for 2004) is intended
to lead to a better understanding of today’s conflict and cooperation in the field of
water policy.

The Rhine has a length of 1,320 km and a catchement area of 145,000 km?
shared by nine countries. From its origins in the Alps it drops from an elevation of
2,340 meters to the North Sea. The slope varies in the different sections from more
than 1.6 percent (Alp-Rhine), 0.88 percent (Upper Rhine), and 0.09 percent (lower
Rhine) (Kéhler, 1996; Internationale Kommission fir die Hydrologie des Rheingebietes
1993).

Conflicts and processes of cooperation follow a specific logic in the different
sectors of water policy and are shaped by the historical period they belong to. In the
context of an institutional analysis approach that is used here, it is claimed that every
PCCP process has specific critical periods and turning points in which new solutions
and institutions are created (see Figure 2). Furthermore, conflicts between upriver
and downriver riparians and between actors on the local and the central scale of water
policy are considered to play a key role in this context. Consequently four of the case
studies focus on the regional scale of the Upper Rhine; two studies analyze
catchment-wide conflicts and cooperations (Reinhard, 1995/6, pp. 1ff.; Bernhardt,
1998, pp. 293-319).

The Upper Rhine is geomorphologically defined as the area between Basle and
Bingen. The regional case studies presented here are mainly taken from the area
between Basle and Mannheim.

2. AGRICULTURE AND FLOOD DEFENSE (1800-1876)

The morphology of the Rhine as we know it today is mainly a result of nineteenth-
century water management. This is especially true for the upper Rhine. Here the
riparian states of Baden, Bavaria, and France realized from 1817 onwards the
greatest, and up to that point most difficult, water engineering project in German
history, following plans drawn up by the Badian Colonel Johann Gottfried Tulla. The
Upper Rhine was given a firm bed and the path of the river between Basle and Worms
was shortened by 81 km or 23 percent, thus reducing it to 273 km. This project
affected about 200,000 people on both sides of the Rhine. In the long run - up to the
1880s - approximately 10,000 hectares that had previously been periodically flooded
were won for cultivation, and health conditions improved considerably, as malaria and
typhus decreased significantly (Honsell, 1885, pp. 65ff.; Centralbureau filr
Meteorologie und Hydrographie im GroBherzogtum Baden, 1892, pp. 238-9).

The states were motivated to start the gigantic project because of the problems
of flooding, diplomatic conflicts regarding the course of the border along the Rhine,
and the requirement of land for food production. First, flooding had seriously
worsened during the late eighteenth century and had caused widespread damage, for
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example, in 1778 and again in 1817 in the region around the Badian capital Karlsruhe.
Second, the permanent changes in the course of the river and especially of the
thalweg - the main channel that marked the border - caused constant disputes not
only between Baden and France about the location of the border but also between
Badian and French communities about the ownership of riverside land and the
numerous islands in the Rhine. Third, the severe problems of famine that periodically
appeared in catastrophes such as that of 1816-17 inspired the governments to
develop (in executing the political concept of the so-called “Physiokrats”) large

drainage programs to gain land (Musall, 1969, pp. 151-65).
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Figure 2. Critical periods and turning points of water-related PCCP processes 1800-
2004

The correction project was the first large-scale water engineering project in
southwestern Germany after hundreds of local interventions in the previous epoch
had, in most cases, caused serious problems of flooding for other riparians. From the
beginning the Tulla project met with severe resistance from three groups of actors:
the rural population, the urban population, and the downriver riparian states of Hesse,
Prussia, and the Netherlands.

At first, the inhabitants of the villages (especially around Karlsruhe, where the
first cut was to be made in 1812) violently resisted the preliminary work because of
fears of losing land. At that time, if a meander were to be cut, the land falling on the
other side of the new bed of the Rhine would change ownership and fall to the
neighboring village without any compensation. Even after this problematic effect had
been changed with the treaties of Paris (1814-15) the first cut near Karlsruhe could
only be carried out in 1817 with the help of a military occupation of a village. It was
“environmental fears” that caused the resistance of the rural population. They
expected that bringing the river closer to the village by cutting the leap would
increase the danger of flooding and physical destruction. However, when the large
floods of 1824 spared the community, affecting only villages further down river, the
rural population completely changed their minds within only a few years and
enthusiastically supported the project. So, finally the state of Baden had won
acceptance with a solid political and engineering concept, in which large investments
for paved banks, higher dams, and financial compensation for the losses of the
landowners played an important role (Bernhardt, 1998, pp. 297-9).

But just at the time when this agreement was achieved the urban population and
the downriver states, especially Prussia, began massive protests against the project.
The opposition of the cities of Mannheim, Speyer, and Mainz was made public in 1825
by, amongst others, public brochures written by urban citizens. They not only rejected
the scale of the “gigantic plan” as over-sized but also argued that it would cause a

4



Christoph Bernhardt Pccp processes in History: The Model of the Upper Rhine

faster passage of water at the narrower places downriver and would threaten cities
such as Mannheim and Mainz. Furthermore, they saw bends in the river as a “well
meant invention of nature” (André, 1828; see Bernhardt, 2000, p. 192) and pleaded
for a concept of nature as a self-regulating system and for respect for the “laws of
nature” (Van Wijck, 1825). Moreover, the city of Speyer expected to lose its position
along the Rhine, its status as a port city, and a lot of profits because the projected cut
in this region would have moved the Rhine away from the city. In the end the planned
cuts criticized by Mannheim and Speyer were not carried out, contrary to the cuts in
the rural areas. This can be seen as a sign of the relatively stronger power of the
cities and their political and commercial interests.

Mannheim

Knielingen

Figure 3. PCCP;: trilateral interstate cooperation and intrastate conflicts

Note: The graphs for each of the six historical PCCP processes illustrate different patterns of conflict and
cooperation. Green arrows indicate cooperation and red arrows stand for conflicts.

Not surprisingly, the diplomatic interventions that the most powerful German
state of Prussia started in 1825 threatened the realization of the project even more.
The Prussian water engineering authorities stated, like the urban citizens cited above,
that “nature was being violated” by the correction. Furthermore, they argued that the
danger of flooding downriver would increase immensely because of the stronger
erosion and silting up of the riverbed downstream. This danger would even increase
because of the closer proximity of the high tides of the Rhine and its tributaries (such
as the Neckar and the Main). As a consequence, along the Middle Rhine between
Bingen and Koblenz, houses and villages would have to be abandoned or relocated to
higher ground, the Lorelei Rock would collapse, and so on (Honsell, 1885, pp. 12ff.).

The massive protests by Prussia led to negotiations that concluded with a
compromise in 1832. Four of the sixteen cuts were not carried out whereupon Prussia
gave up its opposition. The crucial modification in the Prussian view was that the four
most northerly cuts were not carried out, in other words those closest to Prussian
territory, which even today are the only tight bends left on the Upper Rhine. The
Prussian engineers regarded the area of northern Baden between Speyer and
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Mannheim as a basin to prevent the risk of flooding. If, according to the Prussian
demands, no cuts were made in this area, the high water levels and floods coming
from the south would be most likely to spread out there, thus diminishing the danger
for the Prussian Rhine province. These calculations by the Prussian engineers illustrate
very clearly that not only the states, but also the other groups of actors such as the
urban inhabitants acted in terms of risk management, trying to keep the increased
potential risk of flooding away from their own territory and move it to the socially and
politically weaker areas (Bernhardt, 1998, pp. 304ff.).

Contrary to what one might expect the compromise of 1832 proved to be
successful, at least in the short term. Prussia accepted that the other cuts should be
carried out, and Baden protected its downriver regions against flooding with large
investments in dams, paving of the riverside, and other measures. In 1840 Baden and
France completed the project by making a new agreement on a huge drainage
program for the southern Upper Rhine region.

In the following decades, as a consequence of a fundamental shift in economy
and water engineering, critics such as the urban citizens and the Prussian authorities
changed their minds completely about acceptance and even asked for the correction
to be continued. The reason was mainly that for several decades no serious flooding
occurred along the Rhine, so the inhabitants became less sensitive to the risk of living
close to the river and changing its course. Moreover, steamship companies and the
trade chambers in the larger cities became increasingly powerful at that time and saw
the cuts and the concept of straightening the river as very helpful for navigation.
Together with the water authorities of the riparian states, in which a new generation
of engineers sustained the politics of “navigation first”, they formed a strong lobby for
further corrections of the river, especially along the northern parts of the Upper Rhine.
In concluding our discussion of this very prominent and complex PCCP process we
have to take into account that the famine problems diminished in importance as a
consequence of the correction and other complementary developments, whereas flood
disasters reappeared from the 1880s onwards.

3. NAVIGATION (1803-1868)

The Final Act of the Vienna Congress of 1815 established with Articles 108 et seq. the
basic principles of European river navigation law. It not only put an end to the feudal
epoch by guaranteeing freedom of navigation for the first time in history but also
started to establish a uniform legal system for the entire Rhine River. In the feudal
epoch a system of local tolls and taxes had caused innumerable conflicts for hundreds
of years and had seriously blocked shipping and trade on the Rhine. In 1831, the
riparian states of Baden, Bavaria, France, Hesse, the Netherlands, and Prussia
established the first Rhine Navigation Convention of Mainz and the Central Rhine
Commission, which acted as the first true supranational organization and international
court in this area. The Rhine Commission is also regarded today as being a nucleus of
twentieth-century European unification (Zentral-Kommission flir die Rheinschiffahrt,
1918; Meissner, 2000, pp. 237-44).

At the time of the French revolution, the liberalization of trade and far-reaching
territorial reforms represented the driving forces of this process. It had in fact been
started at the end of the post-revolutionary war between France and Prussia by the
imperial decision of Napoleon. In 1803, the French emperor imposed in the “General
reces of the German Empire” a unique system of taxes for the whole river and a
supranational institution for its administration (the so-called “central administration of
the octroi”). After half a century of multilateral cooperation the Mannheim Convention
of 1868 in a way completed the process, which continues today. Increasingly the
Commission had begun to control the state of the river by continuous observation, by
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discussing water engineering problems and projects, asking for interventions to
improve the course of the river, and making decisions about conflicts in all fields. One
key legislative area of the Mannheim Convention was the prohibition of discrimination
against any nation in terms of transit navigation (Van Eysinga and Walther, 1994).

This early and very prominent PCCP process shows the long-term effect of an
authoritarian top-down intervention by Napoleon leading to a long-lasting and very
successful international legal institution. For several decades the process concentrated
on “immaterial” institutional reforms such as tax legislation and conflict management.
Since the second half of the nineteenth century, the Central Commission and the
shipping lobby along the Rhine have also started to call for modifications of the
morphology of the river. (See Figure 4.)
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Figure 4. PCCP,: multilateral interstate commission and moderation of conflicts

4. WATER POLLUTION POLICIES IN THE TWENTIETH
CENTURY

Of all the problems caused by the different uses humankind has made of the Rhine,
water pollution might be regarded as the key problem dominating the twentieth
century. Pollution first emerged in the second half of the nineteenth century under the
influence of massive urbanization and industrialization. It reached its peaks at the
beginning of the twentieth century, again in the decade after the Second World War,
and once more in the 1970s. Public awareness and interventions periodically led to
serious attempts to control pollution. This began on a local scale with the construction
of communal wastewater treatment and continued after the Second World War on an
international scale with conventions to minimize water pollution. But it is only since
the 1970s that these efforts have been successful resulting in pollution continuing to
decrease considerably up until today. In dealing with pollution, as with flooding,
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conflicts between upriver and downriver riparians played and still play a most
prominent role; they represent one of the key issues of PCCP processes.

Severe pollution problems arose as a consequence of the dynamic population
growth of most of the cities along the Rhine (in most cases they at least quadrupled
between the 1860s and 1920s). In the same period, industry expanded rapidly.
Industry produced increasing amounts of pollution and some new chemical
substances, and discharged most of their wastewater into the river - as did the cities
(Tittizer and Krebs, 1996, pp. 42-51). As early as around 1900 riparian cities like
Worms protested massively against the diffusion of the wastewaters of upstream
cities like Mannheim into the Rhine, which polluted the drinking water as well as the
water taken for industrial purposes such as brewing (Rommelspacher, 1989, pp. 48-
9). (See Figure 5.)

@K Mannheim

Potash-industry- - industry1,.2.3

Figure 5. PCCP3: Interstate conflict and cooperation and interregional conflicts

Even if the German states became aware of the problems, as was the case for
Prussia, which intervened against the pollution caused, for example, by the city of
Cologne and the chemical industry of Leverkusen, legal rules and public intervention
had only limited effects. The general argument of many experts and politicians that
the self-cleansing capacity of the river was strong enough to cope with the problems
far outweighed environmental concerns (Blschenfeld, 1997, pp. 123-5). In fact
serious pollution was still concentrated in certain areas and on the local scale.
Furthermore, there was a general lack of methodology and technology to identify and
categorize pollution in scientific terms. All in all, those and other problems of pollution
resulted in a serious decline in the number of fish species, which fell from around 45
(1880) to around 25 (1950) (Kéhler, 1996, p. 30). This was regarded to be of minor
importance compared to the problems of urban sanitation and industrial development.
In other words, industrial society gave a clear priority to social and commercial uses
of water and accepted environmental damage.
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4.1. The 1950s: Start of International Cooperation

Early attempts of civil movements such as the “Internationale Vereinigung gegen die
Verunreinigung von Flissen, Luft, und Boden” which around 1900 tried to promote
environmental protection, failed nearly completely. It was only in 1950 when (based
on an initiative from the Netherlands) the International Commission for the Protection
of the Rhine against Pollution (ICPR) was founded by Germany, France, Luxemburg,
the Netherlands, and Switzerland. It was at that time that public opinion began to
perceive pollution as a threat to public welfare and industrial production, and a
powerful lobby for cleaning and protecting the Rhine was emerging. In addition to the
Netherlands as the downriver riparian, it was the waterworks that became the second
major driving force of this movement. It was the Netherlands waterworks that were
the first to build a national association: Rijncommissie Waterleidingsbedrijven (RIWA)
in 1951. Following on from RIWA were the Arbeitsgemeinschaft Wasserwerke
Bodensee-Rhein (AWBR) in 1968 with members from five states, and in 1970 the
Internationale Arbeitsgemeinschaft der Wasserwerke im Rheineinzugsgebiet (IAWR) in
which (in 1995) 119 water companies from seven states cooperated (Kdhler, 1996,
p. 77).

4.2. From Monitoring to Intervention: ICPR, the Role of Hazards, and the
1970s Turn

For a number of years ICPR concentrated on monitoring and elaborating coherent
scientific measurement schemes as a precondition for improvements of water quality.
With the Bern Convention of 1963, ICPR received competences to organize and
evaluate research on all aspects of pollution, to propose programs for the protection
of the Rhine, and to prepare international agreements. But still the main achievement
was, seen from today’s perspective, the successful emergence of informal cooperation
and the building of “trust capital” between the leading water engineers and politicians
across national borders. Programs for technical intervention could only be realized
very slowly so that improvements of water quality were hardly achieved in the first
two decades of the existence of ICPR.

Hazards such as the disaster of the Hoechst chemical plant at Griesheim in 1968,
and long-lasting diplomatic efforts like those of the Netherlands, who protested for
decades against the French potash loads from the mines in Alsace, finally opened the
way for more effective international cooperation. In the context of an increasing
environmental awareness by the public and strong citizens movements a number of
conventions took place such as the Water Charter of the European Council (1968), a
Chemistry Convention and a Directive of the European Community (both from 1976),
the 1972 potash convention, and the International Rhine Convention (1976). These
conventions fixed agreements symbolizing a movement towards a reduction of
pollution. Models of a joint financing of the potash compromise and many more
agreements had to be elaborated (TUmmers, 1994, pp. 75-6).

One should keep in mind that the decontamination of the river was also, to a
large extent, realized by national programs and local governments which, since the
1950s had spent huge sums to construct wastewater treatment plants and other
measures in cities and rural areas. Step by step a legal system of environmental
regulations was implemented, for example a special tax on industrial water pollution
at the end of the 1960s. In 1986 yet again a major hazard occurred: the well-known
“Sandoz”-disaster in Basle, which brought large quantities of insecticide and other
chemicals into the river. Hundreds of thousands of fish and many ducks were killed,
waterworks and wells had to be closed, and severe ecological damage was noticed.

As with other hazards before the Sandoz disaster, this proved to be an
opportunity for a new water policy initiative, and this was realized in the international
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“Aktionsprogramm Rhein” in 1987. For the first time water quality standards were
strictly fixed and connected to a control system and a time schedule based on an
ecological approach intended to restore the ecosystem of the Rhine. Since that time,
the quantities of many toxic substances have been considerably reduced and, with the
Master Plan of the Rhine and the action plan “Salmon 2000,” an ambitious policy to
restore biodiversity in the river has developed. In many ways the Rhine, in the
context of European unification, turned from a border and line of conflict to the
backbone of integration for regions and nations.

5. SHIPPING AND HYDROPOWER IN THE CONTEXT OF
NATIONALISM: REGULATION AND RHINE SIDE CHANNEL
(1900-1970s)

In the first half of the twentieth century two alternative concepts of water engineering
as a part of antagonistic national politics marked a period of strong conflict between
the riparian states of Germany and France. For several decades the two projects of
regulating the river to promote navigation executed by Germany and Switzerland
since around 1900, and of constructing a side channel for energy production realized
by France, caused enormous costs and large environmental damage. It was only after
the Second World War that this clash of interests and concepts turned, in a historically
singular way, into close cooperation.

5.1. 1900-1945: The Emergence of Two Contradictory Projects

Since the late nineteenth century, the major target of the riparian states of Baden,
France, and Switzerland was to make navigation possible for big ships in the upper
part of the Rhine south of Mannheim, where up until then large-scale navigation was
not possible because of the problematic structure of the riverbed. Alsatian, Badian,
and Swiss politicians, engineers, and trade chambers developed competing concepts
of regulating the existing river bed or building a side channel. It was in 1907 when a
plan designed by Max Honsell (successor of the famous Tulla as chief of the Badian
water authorities and later Minister of Finances) was realized. The plan intended to
deepen the main course and diminish the problem of “wandering” gravel pits with the
help of groynes and ground ramps. In only a few years this project, which by using
these relatively “smooth” technologies caused practically no environmental problems,
proved to be successful. Shortly before the First World War Strasburg was connected
to the Atlantic for large navigation (Tittizer and Krebs, 1996, p. 30; Bernhardt, 2000,
p. 81).

After the war, in a context of political hostility between Germany and France,
several treaties and conventions fixed the two contradictory projects of continuing a
regulation of the existing riverbed between Strasburg and Basle and of constructing a
side channel in the same area. It was the 1919 Treaty of Versailles (article 358) that
gave France the right to direct Rhine water to any channel and the monopoly for
energy production by hydropower along the Upper Rhine. Nevertheless, Switzerland
and Germany decided to continue regulation and, in a treaty of 1926, envisioned
connecting Basle to large shipping. Preliminary works had already begun south of
Mannheim from 1924 onwards and were completed, by undertaking large
investments, in 1962 (Muth, 1986, pp. 478-9; Tummers, 1994, p. 149).

In the mid-1920s France, which did not take part in this project, started the
construction of the side channel and of the first hydroelectric power plant at Kembs
south of Basle, which was based on an agreement with Switzerland. The plant was
completed between 1928 and 1932 and with it the first part of the channel, which with
a depth of 12 meters and a width of 80 meters (at the river bed; the width at the
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surface is 150 m) was larger than the Suez and Panama canals. This first step in the
larger canal and hydropower project caused two major problems: On the one hand it
isolated the canal from the main course of the river as well as from the groundwater,
causing a serious lowering of the water table in both areas. On the other hand, the
hydropower plant with its 840 Mio. kWh production per year proved to be oversized in
respect of the energy demands (Tummers, 1994, p. 150). This second argument, and
a shortage of finances, blocked the continuation of the canal construction downriver to
Strasburg until the end of the Second World War. (See Figure 6.)

5.2. 1945-1978: From Conflict to Cooperation: Achievements and
Environmental Problems

After the Second World War politicians and engineers found themselves confronted
with the manifold problematic consequences of their contradictory and uncoordinated
policies during the previous decades. In addition to that, the quantity of water in the
river was not sufficient to supply both of the projects. Furthermore, the building of
what were in fact two parallel competing courses of navigation made no sense in
economic terms, not to mention the severe environmental problems. It took
considerable effort to correct the planning, and decades to deal with its consequences
and to establish a more sustainable policy.

But what was most remarkable in this paradigmatic PCCP process was the change in
the relationship between France and Germany from hostility and confrontation to
compromise and cooperation.

For some time the regulation of the riverbed was continuing on the basis of
another convention from Switzerland and France up as far as Basle. The main target
of giving the Rhine a width and depth which allowed large ships to navigate to Basle
was achieved, but at the same time erosion was forced, the groundwater table was
lowered, and the river was isolated from its wetlands (Muth, 1986, pp. 478-80).
Furthermore, soon after its completion the “old Rhine” lost its function as a waterway,
which was taken over by the channel. In the context of an increasing energy demand,
and with the help of money from the Marshall plan, France constructed in a couple of
years the hydropower plants of Ottmarsheim (1952), Fessenheim (1957) and
Vogelgrin (1959) and completed the channel up to a length of 52. 95 kilometers
(Kunz, 1975, P. 71; Timmers, 1994, p. 151).
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agriculture
forestry

Figure 6. PCCP,4: Interstate and interregional conflicts

The channel not only took nearly all the water of the Rhine which from that time
on was in danger of periodically falling dry, but also inspired a broad popular
movement that had been growing since the early twentieth century and increased in
the time of National Socialism in Germany. Massive protests arose against the so-
called “desertification of southwestern Germany”. Indeed, agriculture and forestry in
the German southwest suffered from substantial environmental damage and financial
losses because of the lowering of the groundwater table by up to seven or more
meters. In addition, the self-cleansing capacity of the “Rest-Rhein”, as it was - and
still is - called, was minimized and costly new infrastructure had to be installed to
clean the wastewater. Last but not least, the channel, which was planned to be
expanded up to Strasburg, threatened to isolate German port cities like Breisach from
the river depriving them of profits from shipping and trade (Tittizer, and Krebs, 1996,
p. 33; Tummers, 1994, p. 151). Therefore a broad movement of local governments,
citizens and peasants groups, trade chambers, political parties, and other actors
continued to demand a halt to the French channel plan.

A compromise between France and Germany to change this policy and modify
the plans for new hydropower plants and a progressing of the canal was made in
1956. With the so-called “Treaty of Luxemburg” (treaty between the RFA and France
on the construction of the upper Rhine between Basle and Strasburg) France agreed
to construct four other plants - Marckolsheim (realized 1961), Rheinau (1963),
Gerstheim (1967), and Strasburg (1970) - using a new concept. This new concept,
the so-called “sloop solution” implemented only short channel tracks on a limited
distance along the river, saving most of its original course. But, it must be said; the
“sloop solution” (which in effect meant that France abandoned some of its interests
and rights on the Rhine) could only be realized in the context of political bargaining in
which Germany agreed to canalize the Mosel River (Kunz, 1975, p. 71; Tittizer, and
Krebs, 1996, p. 33).

The politics of compromise and partnership that was embedded in a general
policy of close cooperation and friendship between France and Germany culminated in
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the building of the two power plants of Gambsheim (1974) and Iffezheim (1977). Both
power plants were co-constructed on the basis of a common capital stock by the
Electricité de France and the German Badenwerk AG. In the bilateral commissions and
planning boards that steered the planning, realization, and working of the plants the
partners worked without major conflicts, as actors have reported (Tiummers, 1994, p.
153).

Three most remarkable conclusions can be drawn from the experience of this
period. First, the political confrontation in terms of competing rather than coordinated
projects proved to be extremely costly and a failure in economic terms as it produced
a kind of double infrastructure. Second, the example of French and German
cooperation since 1945 shows an unexpected capacity to turn severe conflicts in
history into cooperation. But, third, international cooperation did not necessarily lead
to the implementation of sustainable concepts but in part continued to be a
problematic policy in environmental terms.

6. FROM FLOOD DEFENSE TO BIODIVERSITY (1950-1980s)

In the second half of the twentieth century, the consequences of 150 years of
intervention into the morphology of the river, from the early nineteenth-century Tulla
project up to the side channel, proved to be increasingly critical in respect of
desertification — as mentioned above - and flooding. As to the desertification, the
lowering of the groundwater table continued, depriving fish and many other species of
their habitats and deeply transforming the landscape and the contexts of agriculture
and forestry.

At the same time serious flooding in 1947 and 1955 showed that the dramatic
loss of floodplains, which had been reduced from 1000 km? (1820) to 270km? (1950),
seriously increased the danger of flooding. The areas downstream of the side channel
north of Iffezheim in particular became much more endangered than they had been
before. France and Germany, in particular the German state of Baden-Wdirttemberg,
started an ambitious program, developed in several steps over a period of fifty years,
to study flooding and restore floodplains. But in spite of these efforts, and contrary to
the successes in fighting pollution, flood disasters still cannot be prevented today. The
situation has even worsened, as has been shown by the extreme floods of the 1990s
(1993 and 1995) along the Rhine (Hochwasservorsorge am Rhein. 2000, pp. 85-6;
Unterseher, C. 1992, pp. 57-67).

The first effort for the sake of flood prevention was the “sloop solution” of the
channel concept mentioned earlier. Even if a good part of the floodplains were saved,
and much less lost than was foreseen by the previous planning, another 130km? were
abandoned after 1955 between Basle and Iffezheim (Tittizer and Krebs, 1996, p.
162). As in other fields of water management along the Rhine, a fundamental
institutional shift that opened the way for the restoration of flood plains occurred
around 1970. It was exemplified by the installation of an “International Flood
Research Commission” in 1968 and the foundation of the “International Commission
of the Hydrology of the Rhine” (KHR) in 1970. While the KHR since that time has
organized research on all aspects of hydrology and water balances, the Flood
Research Commission devoted ten years to studying the history and background of
flooding along the Rhine in scientific terms.

As a consequence of the report given by the International Flood Research
Commission in 1978 (SchluBbericht, 1978), France and the state of Baden-
Wirttemberg fixed a convention in 1982 in order to restore floodplains for 212 million
cubic meters of water, of which Baden-Wirttemberg should restore floodplains for 127
million cubic meters. But from the beginning the interventions of spatial planning that
were needed to realize these objectives met with strong resistance from local citizens
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groups as well as from regional authorities. So, for example, the Regierungsprasidium
Freiburg, the authority responsible for regional water planning, did not approve the
concepts because they did not fit with environmental legislation. Moreover, hunters,
associations for the protection of wild animals, and homeowners strongly resisted both
the concept and its consequences, which became apparent in preliminary controlled
flooding of the first large polder near Altenheim. Contamination of floodplains caused
by polluted water stemming from the Rhine was another point of issue (Landesamt fir
Umweltschutz Baden-Wiurttemberg, 1991, pp. 388-91).

As a result of a debate lasting six years, far-reaching modifications were made,
and the Baden-Wirttemberg government approved an “Integrated Rhine-Program” in
1988 as a new conceptual framework. The most important change was the integration
of environmental considerations into the program: the restoration of wetlands and
conservation of biodiversity became, besides flood defense, a second “environmental
pillar” of the water management programs for the Upper Rhine. Another major
modification was the limitation of the maximum altitude of controlled flooding to 2.50
m. Consequently the concept of building large polders, the first of which had been
realized at Altenheim, had to be replaced by that of a larger number of smaller
polders (Oberrheinagentur, 1996).

Nevertheless, the conflicts between the authorities and several groups of
riparians on the restoration of floodplains continued, leading to serious delays as well
as high costs. Upriver riparians, who were expected to accept major changes in the
use of land - in the fields of agriculture, housing, and leisure — blocked the realization
of the program despite the massive protests of endangered downriver riparians.
Consequently, fourteen years after it was started only a small part of the restoration
program has been achieved so far. In those areas where polders were established,
large expenditure was required for pumps to prevent a rising of the groundwater table
in residential areas behind the dikes. Meanwhile, in other areas of the southern Upper
Rhine (which had fallen dry because of the lowering of the groundwater table)
precious new habitats and ecosystems had developed. Local citizens groups and
nature protection authorities called for a preservation of these dry habitats and for
another major modification of the wetland restoration program (Landesanstalt fir
Umweltschutz Baden-Wirttemberg, 2000). If we draw a conclusion, this PCCP
process, representing an ambitious environmental policy based on European
cooperation, was seriously disturbed and slowed down by local citizens movements.

Rastatt

M

Auenheim

Figure 7. PCCPs: Interstate cooperation and intrastate and interregional conflicts
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7. “LE JARDIN DES DEUX RIVES"”: COOPERATION AND
CONFLICTS ABOUT A GARDEN ACROSS THE RIVER

“The garden of the two riversides” is an ambitious transboundary project that the
German city of Kehl and the French city of Strasburg are jointly planning to complete
in 2004. The basic strategy is to organize a “Landesgartenschau,” this is an exhibition
that is held annually in another region of Baden-Wirttemberg, but in 2004, for the
first time in its history, will be a cross-border event. The long-term benefit of the
“Landesgartenschau” will be the provision of a remodeled riverside. The vision is to
create, with the help of urban and landscape planning, a park that integrates both
sides of the Rhine, bringing together the two cities and their inhabitants. In this vision
the Rhine is regarded as a backbone of the region instead of a border. An attractive
green open space is to be developed as a meeting point for citizens. The project,
which is dedicated to a sustainable urban and regional development, brought a
number of challenges for the actors involved. They had and still have to deal with
diverging interests along the river - shipping versus bridges and green spaces and
many others - as well as with different national planning systems and administrative
peculiarities. (Details about the project were taken from http://www.lgs-kehl.de/)

7.1. The Background: The Emergence of Transboundary Landscape Planning
Along the Southern Upper Rhine

The idea of a “garden of the two riversides” could only emerge on the basis of a
transboundary network of planners and politicians, which has grown over several
decades (Becker-Marx and Jentsch, 1996). In the mid-1990s, members of this
network developed a mold-breaking plan for regional open spaces across the border
(Regionales grenziiberschreitendes Freiraumkonzept Oberrhein, Regionalverband
Sudlicher Oberrhein, 1998) that set the general conceptual framework, and the
garden exhibition in 2004 represents the first pioneering project. A crucial experience
for the landscape planners involved in the development of the regional open spaces
has been that barriers of understanding caused by different languages, national
planning philosophies, and administrative systems represent a major problem of
transboundary professional cooperation. Even key terms in the languages of the three
professional planners expressed different meanings and approaches. So, for example,
the term “landscape” was closely connected to “cultural heritage” and perceived as a
coherent concept by the French planners, whereas their Swiss colleagues focused on
the aspects of natural resources, while their German partners concentrated on the
subcomponents of landscapes. The planners answered this challenge by developing a
mutual understanding of the three different concepts and languages and integrating
them as key elements in a “three-pillar model” of transboundary open spaces planning
(Regionalverband Stdlicher Oberrhein, 1998, pp. 18-19).

One of the major objectives of the "“Freiraumkonzept” was to achieve a
transboundary regional sustainable development by synchronizing cross-border spatial
planning in the fields of economy, flood defense, and biodiversity. Special attention
was given to the restoration of the wetlands in order to win back flood plains and save
natural areas and biodiversity. Extended preparatory works had to be undertaken,
such as documentation of the legal rules, compiling environmental and spatial data,
and a landscape analysis to a 1:250.000 scale. Furthermore, the program included an
evaluation of the situation regarding open spaces and an assessment of the potential
consequences of future developments. This work could only be done with financial
help from local and regional authorities and by the European Union funding program
“Interreg” (Regionalverband Sudlicher Oberrhein. 1998, pp. 14-16).
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7.2. The Garden Exhibition: The Idea, the Planning, and the First Steps

The transboundary open spaces concept required a great deal of cooperation because
the interests of agriculture, shipping, flood defense, traffic, and natural protection had
to be negotiated, under the overall objective of an sustainable development, by a
multitude of local, regional, and national authorities. The "“garden of the two
riversides” proved to be, even on a local scale, not easier but more difficult to
manage. First of all it intended to expand the regional open spaces corridors to inner
urban green spaces, creating green axes across the river as well as along both sides
of the river. In the southern area of the two cities this concept could be realized so
that inner urban spaces are connected to floodplains at the urban periphery. In the
northern areas this was not possible because of harbor areas.

In order to achieve a final plan, a European-wide competition was organized in
1998 and won by the German team Arbeitsgemeinschaft Brosk/ Agirbas+Wienstroer.
The concept proposed a transboundary park in a form of a circle with a promenade at
its edge and a bridge in the southern part of the park. A new quarter was planned for
development on the French side near to the park, and it was expected that a
neighboring lower-class residential area would raise its social status. The Parisian
architect, Marc Mimram, won another competition for the new bridge project in May
2000, and soon afterwards the local councils approved the planning. A complex
agreement was made which fixed the financial budget and the responsibilities in
respect to financing, detailed planning, and construction between the two cities (see
Kehler Zeitung, May 23 2000).

Navigation

>

Strasburg Kehl

Figure 8. PCCP¢: Interregional cooperation and conflicts

7.3. From Cooperation to Stagnation

At the start of 2001, two major complications appeared to stop the project.
Interventions by the waterway authorities who saw serious difficulties for shipping
blocked the bridge concept, but the architect succeeded in solving the problem by
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moving the bridge farther to the north. The factor that endangered the whole project
to a large extent was the fact that the newly elected local government of Strasburg
asked for major changes to the plans provoking stagnation in transboundary
cooperation. Even if, after a serious delay in the time schedule, the process is
continued, crucial elements of the original concept - like the new quarter on the
French side - have been abandoned, and the “garden of the two riversides” will only
be realized on a smaller scale than had been intended (see Badische Zeitung, June 29
2000; Kehler Zeitung, July 11 2001 and September 18 2001). The initial ambitious
plans have failed to some extent - the differing size and status of the two cities
playing an important role — but the actual concept reflects the limitations of regional
transboundary cooperation even on such an advanced level as is to be found in the
upper Rhine region.

8. CONCLUSION

Viewed from a global perspective of conflicts and cooperation in the water sector,
during the last 200 years the Rhine has seen numerous conflicts from local up to
international scale, the vast majority of which were non violent. The lack of a serious
water shortage problem and the advanced standards of transboundary cooperation
and international law in Western Europe might be two possible explanations for this
fact, which only transnational comparative research could explain scientifically.
Nevertheless, the river has to be qualified as a heavily modified, industrialized, and
for a long time massively polluted water body. But it also became a kind of role model
in the two crucial fields of international cooperation and environmental protection.
Even if from the historical long-term perspective transboundary cooperation has very
much advanced along the Rhine, actors from the local and regional scale have
periodically strongly resisted the programs from central governments. It seems that
resistance has even been growing in recent years and that more moderation is needed
for reform projects in the water sector along the Rhine. Historical analysis can help us
to understand the variety of conflicts and processes of cooperation and to develop
specific PCCP-strategies in the different types of conflicts and fields of water policy.
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CONFLICT AND COOPERATION

More than 260 watersheds cross the political boundaries of two or more countries.
They cover about 45 percent of the land surface of the earth, contain about 40
percent of the world’s population, and account for well over half the global river flow
(Wolf et. al., 1999). Management of these basins is especially difficult, not least as
regional politics often exacerbates the already difficult task of understanding and
managing complex systems. Disparities between riparian nations add further
complications. Furthermore, riparian relations occurring at multiple scales often
influence each in disparate ways. Development, treaties, and institutions are often
seen as inefficient and occasionall, as a new source of tension themselves.
Nevertheless, riparians have shown tremendous creativity in approaching regional
development, often through preventive diplomacy, and the creation of “baskets of
benefits” that allow for positive-sum allocations of joint gains. One interesting pattern
that emerges is that while many international water negotiations begin with differing
legal interpretations of rights, whether measured by hydrography or chronology, they
often shift rather to needs-based criteria for water allocations, as measured by some
mutually agreeable parameter such as irrigable land or population. Mostly, one is
struck by the creativity of the negotiators in addressing specific language to each very
specific local setting and concerns.
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1. INTRODUCTION

Transboundary water disputes occur whenever demand for water is shared by any
sets of interests, be they political, economic, environmental, or legal. Conflicts over
shared water resources occur at multiple scales, from sets of individual irrigators, to
urban versus rural uses, to nations that straddle international waterways.
Transboundary waters share certain characteristics that make their management
especially complicated, most notable of which is that these basins require a more
complete appreciation of the political, cultural, and social aspects of water, and that
the tendency is for regional politics regularly to exacerbate the already difficult task of
understanding and managing complex natural systems.

At the international level, security studies have only recently come to recognize
the mutual destabilizing forces of poverty and insecurity. The process of poverty
alleviation is often hampered in regions where human security is at risk. As a
consequence, much of the thinking about the concept of “environmental security” has
moved beyond a presumed causal relationship between environmental stress and
violent conflict to a broader notion of “human security” - a more inclusive concept
focusing on the intricate sets of relationships between environment and society.

Within this framework, water resources - including scarcity, distribution, and
quality - have been named as the factor most likely to lead to intense political
pressures, while threatening the processes of sustainable development and
environmental protection. Water ignores political boundaries, evades institutional
classification, and eludes legal generalizations. Worldwide, water demands are
increasing, groundwater levels are dropping, water bodies are increasingly
contaminated, and delivery and treatment infrastructures are aging.

From the Klamath to the Jordan, transboundary water issues are a priority at
state, national, and international levels. Although wars over water have not occurred,
there is ample evidence showing that the lack of clean freshwater has been linked to
poverty and has led to intense political instability, and that acute violence has
occasionally been the result. While these disputes also occur at the sub-national level,
the human security issue is subtler and more pervasive. As water quality degrades -
or quantity diminishes - over time, the effect on the stability of a region can be
unsettling, nowhere more so than in basins which cross political boundaries.

There are 261 watersheds that cross the political boundaries of two or more
countries. These international basins cover 45.3 percent of the land surface of the
earth, contain about 40 percent of the world’s population, and account for
approximately 60 percent of global river flow (Wolf et. al., 1999). Disparities between
riparian nations - whether in economic development, infrastructural capacity, or
political orientation - add further complications to water resources development,
institutions, and management. As a consequence development, treaties, and
institutions are regularly seen as at best, inefficient, often ineffective, and occasionally
as a new source of tension themselves. Despite the tensions inherent in the
international setting, riparians have shown tremendous creativity in approaching
regional development, often through preventive diplomacy, and the creation of
“baskets of benefits” that allow for positive-sum, integrative allocations of joint gains.

2. THE INTERNATIONAL SETTING

A closer look at the world’s international basins gives a greater sense of the
magnitude of the issues. First, the problem is growing. There were 214 international
basins listed in 1978 (United Nations, 1978), the last time any official body attempted
to delineate them, and there are 261 today. The growth is largely the result of the
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“internationalization” of national basins through political changes, such as the break
up of the Soviet Union and the Balkan states, as well as access to today’s better
mapping sources and technology.

Even more striking than the total number of basins is a breakdown of each
nation’s land surface that falls within these watersheds. A total of 145 nations include
territory within international basins. Twenty-one nations lie in their entirety within
international basins; including these, a total of thirty-three countries have more than
95 percent of their territory within these basins. These nations are not just smaller
countries, such as Liechtenstein and Andorra, but include such sizable countries as
Hungary, Bangladesh, Belarus, and Zambia (Wolf et al., 1999).

A final way to visualize the dilemmas posed by international water resources is to
look at the number of countries sharing each international basin. Nineteen basins are
shared by five or more riparian countries: one basin - the Danube - has seventeen
riparian nations; five basins - the Congo, Niger, Nile, Rhine, and Zambezi - are
shared by between nine and eleven countries; and the remaining thirteen basins - the
Amazon, Ganges-Brahmaputra-Meghna, Lake Chad, Tarim, Aral Sea, Jordan, Kura-
Araks, Mekong, Tigris—Euphrates, Volga, La Plata, Neman, and Vistula (Wista) - have
between five and eight riparian countries.

3. WATER, CONFLICT, AND COOPERATION

Development on waters that cross political boundaries has additional complexities
brought on by strains in riparian relations and institutional limitations. Recent studies,
particularly in the field of environmental security, have focused on the conflict
potential of these international waters. Some stress the dangers of violence over
international waters (see, for example, Gleick, 1993; Homer-Dixon, 1994; Remans,
1995; Westing, 1986; Samson and Charrier, 1997), while others argue more strongly
for the possibilities and historic evidence of cooperation between co-riparians (see
Libiszewski, 1995; Wolf, 1998; Salman and de Chazournes, 1998). The fortunate
corollary of water as an inducement to conflict is that water, by its very nature, tends
to induce even hostile co-riparians to cooperate, even as disputes rage over other
issues.

Much of the recent thinking about the concept of “environmental security,
though, has moved beyond a presumed causal relationship between environmental
stress and violent conflict to a broader notion of “human security” — a more inclusive
concept focusing on the intricate sets of relationships between environment and
society, and encompassing issues of internal stability and sub-acute tensions (those
which fall short of violence). It is important to understand in this context there is
history of water-related violence: it is a history of incidents at the sub-national level,
generally between ethnic, religious, or tribal groups, water-use sectors, or
states/provinces. In fact, there are many examples of internal water conflicts, ranging
from interstate violence and death along the Cauvery River in India, to California
farmers blowing up a pipeline meant for Los Angeles, and to much of the violent
history in the Americas between indigenous peoples and European settlers. Recent
research on internal disputes, in fact, suggests that as geographical scale drops, the
likelihood and intensity of violence rises (see, for example, Giordano et al. 2003).
There is also an extensive history of sub-acute tensions between, for example, Arabs
and Israelis, Indians and Pakistanis, and even between non-contiguous nations such
as Egypt and Ethiopia.
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4. THE TRANSBOUNDARY FRESHWATER DISPUTE
DATABASE

To aid in the assessment of the process of water conflict resolution, we have been
working over the past five years to develop the “transboundary freshwater dispute
database,” a project of the Oregon State University Department of Geosciences, in
collaboration with the Northwest Alliance for Computational Science and Engineering.
The database currently includes:

° A digital map of the world’s 261 international watersheds.

° A searchable compilation of 300 water-related treaties, along with the full text of
each.

° An annotated bibliography of the state of the art of water conflict resolution,
including approximately 1,000 entries.

° Negotiating notes (primary or secondary) from fourteen detailed case studies of
water conflict resolution.

° Comprehensive news files of all reported cases of international water-related
disputes and dispute resolution (1950-2000).

) Descriptions of indigenous/traditional methods of water dispute resolution.

Within the context of the database project, Wolf, Yoffe, and Giordano (in review)
attempted to assess the indicators of settings with a high potential for water disputes.
By correlating each of the incidents of water conflict and cooperation against the
biophysical, geopolitical, and socioeconomic setting that existed when each event
occurred, they made a preliminary identification of those international basins at the
greatest risk for potential dispute in the near future. It is to be hoped that the
appropriate international agencies might then be able to focus energy and resources
on these “basins at risk” for activities of preventive diplomacy, in order to ameliorate
the potential for conflict.
The hypothesis of the study was as follows:

The likelihood of conflict rises as the rate of change within the basin
exceeds the institutional capacity to absorb that change.

This suggests that there are two sides to the dispute setting: the rate of change in the
system, and the institutional capacity. Clearly, one of the most rapid rates of change
within a basin, with an attendant risk for conflict, occurs when a dam or major
development project is constructed (the other is the “internationalization” of national
systems, as will be explored below). The likelihood of dispute over such a
development rises with low institutional capacity, for example when there is no treaty
or other regional agreement, or when relations are especially bad over other issues.

In order to cut through the prevailing anecdotal approach to the history of water
conflicts, the study attempted to compile a dataset of every reported interaction
between two or more nations, whether conflictive or cooperative, which involved
water as a scarce and/or consumable resource or as a quantity to be managed - that
is, where water is the driver of the events - over the past fifty years.! The study
documents a total of 1,831 interactions, both conflictive and cooperative, among two
or more nations over water during the past fifty years, and found the following:

First, despite the potential for dispute in international basins, the record of acute
conflict over international water resources is historically overwhelmed by the record of
cooperation. The last fifty years have seen only thirty-seven acute disputes (those
involving violence) while, during the same period, 157 treaties were negotiated and
signed.? The total numbers of water-related events between nations of any magnitude
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are likewise weighted towards cooperation: 507 conflict-related events, versus 1,228
cooperative, implying that violence over water is neither strategically rational, nor
hydrographically effective, nor economically viable.

Second, nations find many more issues of cooperation than of conflict. The
distribution of cooperative events is shown below and indicates a broad spectrum of
issue types, including quantity, quality, economic development, hydropower, and joint
management. In contrast, almost 90 percent of the conflictive events relate to
quantity and infrastructure. Furthermore if we look specifically at extensive military
acts - the most extreme cases of conflict —almost 100 percent of events fall within
these two categories.

Third, at the sub-acute level, water acts as both an irritant and a unifier. As an
irritant, water can make good relations bad and bad relations worse. Threats and
disputes have raged across boundaries with relations as diverse as those between
Indians and Pakistanis and between Americans and Canadians. Water was the last and
most contentious issue resolved in negotiations over a 1994 peace treaty between
Israel and Jordan, and was relegated to “final status” negotiations - along with other
of the most difficult issues such as Jerusalem and refugees - between Israel and the
Palestinians.

Equally, international waters, despite their complexities, can also act as a unifier
in basins where relatively strong institutions are in place. The historical record shows
that international water disputes do get resolved, even among bitter enemies, and
even as conflicts erupt over other issues. Some of the most vociferous enemies
around the world have negotiated water agreements or are in the process of doing so,
and the institutions they have created frequently prove to be resilient over time and
during periods of otherwise strained relations. The Mekong Committee, for example,
has functioned since 1957, exchanging data throughout the Vietnam War. Secret
“picnic table” talks have been held between Israel and Jordan since the unsuccessful
Johnston negotiations of 1953-5, even although these riparians until only recently
were in a legal state of war. The Indus River Commission survived through two wars
between India and Pakistan. And all ten Nile riparians are currently involved in
negotiations over cooperative development of the basin.

In the absence of institutions, however, changes within a basin can lead to
conflict. To avoid the political intricacies of shared water resources, for example, a
riparian, generally the regional power, may implement a project that affects at least
one of its neighbors.®> This might be to continue to meet existing uses in the face of
decreasing relative water availability — as for example Egypt’s plans for a high dam on
the Nile or Indian diversions of the Ganges to protect the port of Calcutta — or to meet
new needs and associated policies, as with Turkey’s GAP project on the Euphrates.
When projects such as these proceed without regional collaboration, they can become
flashpoints, heightening tensions and regional instability, and requiring years or, more
commonly, decades to resolve. Evidence of how institutions can diffuse tensions is
seen in basins with large numbers of water infrastructure projects. Co-riparian
relations have been shown to be significantly more cooperative in basins with treaties
and high dam density than in similarly developed basins without treaties. Thus,
institutional capacity together with shared interests and human creativity seem to
ameliorate water’s conflict-inducing characteristics, suggesting that an important
lesson of international water is that as a resource it tends to induce cooperation, and
to incite violence only in exceptional cases.

The choice for the international community, then, is one between a traditional
chronology of events, where unilateral development is followed by a crisis and,
possibly, a lengthy and expensive process of conflict resolution on the one hand, or,
on the other, a process where riparians are encouraged to get ahead of the crisis
curve through crisis prevention, preventive diplomacy, and institutional capacity-
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building. It feels both counterintuitive and precarious that the global community has
often allowed water conflicts to drag on to the extent they often do - the Indus treaty
took ten years of negotiations, the Ganges thirty, and the Jordan forty - while all the
while water quality and quantity degrade to where the health of dependent
populations and ecosystems are damaged or destroyed. A re-read through the history
of international waters suggests that the simple fact that humans suffer and die in the
absence of agreement apparently offers little in the way of incentive to cooperate,
even less so the health of aquatic ecosystems. This problem gets worse as the dispute
gains in intensity; one rarely hears talk about the ecosystems of the lower Nile, the
lower Jordan, or the tributaries of the Aral Sea: they have effectively been written off
to the vagaries of human intractability.

4.1. Multiscalar Studies and Institutional Capacity

Multiscalar studies are regularly ignored in water resources management research.
Much literature on transboundary waters treats political entities as homogeneous
monoliths: “Canada feels ...” or “Jordan wants ...” Analysts are only recently
highlighting the pitfalls of this approach, often by showing how different subsets of
actors relate very different “meanings” to water (see, for example, Blatter and
Ingram, 2001). Rather than being simply another environmental input, water is
regularly treated as a security issue, a gift of nature, or a focal point for local society.
Disputes, therefore, need to be understood as being more than “simply” over a
quantity of resources, but also over conflicting attitudes, meanings, and contexts. In
the western United States, as elsewhere, local water issues revolve around core
values which often date back generations. Irrigators, Native Americans, and
environmentalists, for example, can see water as tied to their very ways of life, and
increasingly threatened by newer uses for cities and hydropower.

This shift means that water management must be understood in terms of the
specific local context. History matters, as do power flows: the “"meaning” of water to
its users is as critical to understanding disputes, and sometimes more so, than its
quantity, quality, and timing. For this new world, new tools for analysis are being
added to the traditional arsenal, including network analysis, discourse analysis, and
historical and ethnographic analysis, each of which can be bolstered and made more
robust through the judicious application of appropriate information technologies.

One highlight of these new approaches is that the results of conflict analysis are
very different depending on the scale being investigated. To clearly understand the
dynamics of water management and conflict potential, then, thorough assessments
would investigate dynamics at multi-scales simultaneously. Maria Rosa Garcia-
Acevedo (2001), for example, puts what is nominally a “United States-Mexico”
dispute over the Colorado into its specific historic context, and tracks water’s changing
meanings to the local populations involved, primarily indigenous groups and US and
Mexican farm communities, throughout the twentieth century. The local setting
strongly influences international dynamics and vice versa.

What one notices in the global record of water negotiations is that many of those
surveyed begin where many western United States issues are now: that is, with
parties basing their initial positions in terms of rights - the sense that a riparian is
entitled to a certain allocation based on hydrography or chronology of use. Irrigators
in the Klamath basin in Oregon, for example, invoke rights under the Reclamation Act
while environmentalists refer to the Endangered Species Act. Upstream riparians often
invoke some variation of the Harmon Doctrine, claiming that water rights originate
where the water falls. Downstream riparians often claim absolute river integrity,
claiming rights to an undisturbed system or, if on an exotic stream, historic rights
based on their history of use.
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The Columbia Basin offers another case in point. Water resources issues in the
Columbia River basin underwent a transition from intra-national to international in
1944 as Canadian and US planners recognized that cooperative development might
well be superior to individual actions, and both countries requested the International
Joint Commission (IJC) to study the feasibility of cooperative development in the
Columbia Basin. By 1964, the Columbia River Treaty and Protocol were ratified by the
governments of Canada and the United States. The treaty is one of the most
sophisticated in the world, particularly because it circumvents the zero-sum approach
to allocating fixed quantities of water, instead allocating to each country an equal
share of benefits derived from the shared basin. Hydropower production, flood control,
and other benefits are quantified and shared annually, and there is little dispute
across international boundaries.

Yet at the sub-national level, and in response to the weaknesses of top-down
legislation over locally generated issues such as non-point source pollution,
management authority is slowly being diffused to local watershed councils. The
effectiveness of these councils is directly linked to the availability of information.
Access to data and effective decision-making tools have been regularly named as
critical to building institutional capacity at this local level, but sophisticated water
models are generally neither user-friendly nor inclusive of the types of non-physical
data so critical to effective management.

5. INTERNATIONAL INSTITUTIONS

Just as the flow of water ignores political boundaries, so too does its management
strain the capabilities of institutional boundaries. While water managers generally
understand and advocate the inherent powers of the concept of a watershed as a unit
of management, where surface-water and groundwater, quantity and quality, are all
inexorably connected, the institutions that have developed to manage the resource
have historically followed these tenets only in the exception.

Frederiksen (1992), for example, describes principles and practice of water
resources institutions from around the world. He argues that while, ideally, water
institutions should provide for on-going evaluation, comprehensive review, and
consistency among actions, in practice this integrated foresight is rare. Rather, he
finds a rampant lack of attention to quality considerations in quantity decisions, a lack
of specificity in rights allocations, disproportionate political power in the hands of
power companies, and a general neglect for environmental concerns in water
resources decision-making. Buck, Gleason, and Jofuku (1993) describe an
“institutional imperative” in their comparison of transboundary water conflicts in the
United States and the former Soviet Union. Feitelson and Haddad (1995) take up the
particular institutional challenges of transboundary groundwater.

To address these deficiencies at the international level, some have argued that
international agencies might take a greater institutional role. Lee and Dinar (1995)
describe the importance of an integrated approach to river basin planning,
development, and management. Young, Dooge, and Rodda (1994) provide guidelines
for coordination between levels of management at the global, national, regional, and
local levels. Delli Priscoli (1989) describes the importance of public involvement in
water conflict management. In other work (1992), he makes a strong case for the
potential of “alternative dispute resolution” (ADR) in the World Bank’s handling of
water resources issues. Trolldalen (1992) likewise chronicles environmental conflict
resolution at the United Nations, with a chapter on international rivers.

After decades of institutional risk-aversion and a general lack of leadership in
international waters, the 1990s and 2000s are turning out to be a period of
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tremendous momentum at the global level, at least as judged by public proclamations
and political awareness. One result of the Rio Conference and Agenda 21 has been a
tremendous expansion of international freshwater resource institutions and programs.
The World Water Council, a self-described “think tank” for world water resource issues
created in 1996, has hosted two World Water Forums: gatherings of government,
non-government, and private agency representatives to discuss and collectively
determine a vision for the management of water resources over the next quarter of a
century. These two forums have led to the creation of the World Water Vision, a
forward-looking declaration of philosophical and institutional water management
needs, as well as the creation of coordinating, implementing, and assessment
agencies such as the World Commission on Water for the Twenty-First Century and
the Global Water Partnership. The Second World Water Forum also served as the
venue for a Ministerial Conference in which the leaders of participating countries
signed a declaration concerning water security in the twenty-first century. Continued
momentum of these recent global water initiatives is supported by a number of
interim appraisal meetings to review actions taken since the Rio Conference. Progress
towards the objectives outlined in Agenda 21 was due to be evaluated in 2002, for
example, in the Dublin +10 conference, and implementation of the World Water Vision
to be assessed during the Third World Water Forum scheduled for 2003 in Japan.

None of these statements or declarations, however, focuses exclusively on
international freshwater sources. Additionally, despite the efforts over the past decade
to expand global institutional capacity over freshwater resources, no supranational
agency exists to manage transboundary resources globally. Thus, while many of the
principles of national water management apply to international rivers and lakes, the
political, social, and economic dynamics associated with transboundary waters can
require special consideration.

Yet in recent years, there has been movement on the ground as well: the World
Bank and UNDP have collaborated to facilitate the Nile Basin Initiative, which looks
close to establishing a treaty framework and development plan for the basin, and the
Bank is taking the lead on bringing the riparians of the Gurani Aquifer in Latin America
to dialog. The US State Department, a number of UN agencies, and other parties have
established a Global Alliance on Water Security aimed at identifying priority regions
for assistance, which may help countries get ahead of the crisis curve. The Global
Environment Facility (GEF) is now active in fifty-five international basins. The UNECE
has programs on ten European and Central Asian basins, and supports the
International Water Assessment Center. SADC and ESCAP have been taking the lead
in establishing transboundary dialogs within their respective regions. And UNESCO
and Green Cross International have recently teamed up for a broad-based multi-year
project called, “From Potential Conflict to Cooperation Potential,” working also with the
Organization for Security and Cooperation in Europe on their project on international
waters.

Getting beyond the imperative of “integrated international basin management,” a
practice that is in actuality the exception rather than the rule, has been an important
step in some basins. Even friendly states often have difficulty relinquishing
sovereignty to a supra-legal authority, and the obstacles only increase along with the
level of suspicion and rancor. At best, in many regions, one might strive for
coordination over integration. Once the appropriate benefits are negotiated, it then
becomes an issue of “simply” agreeing on a set quantity, quality, and timing of water
resources that will cross each border. Coordination, when done correctly, can offer the
same benefits as integration, and be far superior to unilateral development, but does
not threaten the one issue all states hold dear: their very sovereignty.
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6. INDICATORS OF TENSION

In Wolf, Yoffe, and Giordano (in review), traditional parameters often cited as
indicators of conflict were assessed in an effort to help identify tomorrow’s areas of
potential tensions, but found that most of the parameters commonly identified are
actually only weakly linked to dispute. These parameters include: climate, water
stress, dependence on hydropower, dams, or development per se, or level of
development. In fact, our study suggests that institutional capacity within a basin,
whether defined as water management bodies or treaties, or generally positive
international relations are as important, if not more so, than the physical aspects of a
system. As mentioned earlier, it is when the rate of change within a basin exceeds the
institutional capacity to absorb the change that we find tensions.

If institutional capacity were a driver, then it would stand to reason that the
most significant indicators would be related to extremely rapid changes, either on the
institutional side or in the physical system. The most rapid changes institutionally are
associated with “internationalized” basins: that is, basins whose management
institution was developed under a single jurisdiction, but was shattered as that
jurisdiction suddenly became divided among two or more nations. On the physical
system side, the most rapid change is typically the development of a large-scale dam
or diversion project. But here, too, the institutional capacity makes a difference. In
other words, high levels of animosity and/or the absence of a transboundary
institution can exacerbate the setting, while positive international relations and/or the
presence of transboundary institutions can mitigate the negative effects of such
projects.

By taking as indicators these parameters of rapid change - internationalized
basins and major planned projects in hostile and/or institutionless basins - the basins
with settings that suggest the potential for dispute in the coming five to ten years
were identified. These basins include: the Ganges-Brahmaputra, Han, Incomati,
Kunene, Kura-Araks, Lake Chad, La Plata, Lempa, Limpopo, Mekong, Ob (Ertis),
Okavango, Orange, Salween, Senegal, Tumen, and Zambezi.

Almost more important than helping identify the basins at risk themselves, these
indicators allow us to monitor for “red flags,” or markers which may suggest new
basins at risk as they arise, among them tenders for future projects and nations with
active nationalist movements.

7. FROM RIGHTS TO NEEDS*

Most international negotiations surveyed begin with parties basing their initial
positions in terms of rights: the sense that a riparian is entitled to a certain allocation
based on hydrography or chronology of use. Upstream riparians often invoke some
variation of the Harmon Doctrine, claiming that water rights originate where the water
falls. India claimed absolute sovereignty in the early phases of negotiations over the
Indus Waters Treaty, as did France in the Lac Lanoux case, and Palestine over the
West Bank aquifer. Downstream riparians often claim absolute river integrity, claiming
rights to an undisturbed system or, if on an exotic stream, historic rights based on
their history of use. Spain insisted on absolute sovereignty regarding the Lac Lanoux
project, while Egypt claimed historic rights against first Sudan, and later Ethiopia, on
the Nile.

In almost all of the disputes that have been resolved, however, particularly on
arid or exotic streams, the paradigms used for negotiations have not been “rights-
based” at all — neither on relative hydrography nor specifically on chronology of use -
but rather “needs-based.” “Needs” are defined by irrigable land, population, or the
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requirements of a specific project (see Table 1).”> In agreements between Egypt and
Sudan signed in 1929 and in 1959, for example, allocations were arrived at on the
basis of local needs, primarily of agriculture. Egypt argued for a greater share of the
Nile because of its larger population and extensive irrigation works. In 1959, Sudan
and Egypt divided future water from development equally between the two. Current
allocations of 55.5 BCM/yr. for Egypt and 18.5 BCM/yr. for Sudan reflect these
relative needs (Waterbury, 1979).°

Likewise along the Jordan River, the only water agreement for that basin ever
negotiated (although not ratified) until very recently, the Johnston Accord,
emphasized the needs rather than the inherent rights of each of the riparians.
Johnston’s approach, based on a report performed under the direction of the
Tennessee Valley Authority, was to estimate, without regard to political boundaries,
the water needs for all irrigable land within the Jordan Valley basin that could be
irrigated by gravity flow (Main, 1953). National allocations were then based on these
in-basin agricultural needs, with the understanding that each country could then use
the water as it wished, including diverting it out-of-basin. This was not only an
acceptable formula to the parties at the time, but it allowed for a breakthrough in
negotiations when a land survey of Jordan concluded that its future water needs were
lower than previously thought. Years later, Israel and Palestine came back to the
subject of needs in the Interim Agreement of 1995, where Israel first recognized
Palestinian water rights on the West Bank - a formula for agriculture and per capita
consumption determined future Palestinian water needs at 70-80 MCM/yr. and Israel
agreed to provide 28.6 MCM/yr. towards those needs.

Table 1. Examples of needs-based criteria

Treaty Criteria for Allocations

Egypt/Sudan (1929, 1959, “Acquired” rights from existing uses, plus even

Nile) division of any additional water resulting from
development projects

Johnston Accord (1956, Amount of irrigable land within the watershed in

Jordan) each State

India/Pakistan (1960, Indus) Historic and planned use (for Pakistan) plus
geographic allocations (western vs. eastern

rivers)
South Africa (South-west Allocations for human and animal needs, and
Africa)/Portugal (Angola) initial irrigation
(1969, Cunene)
Israel-Palestinian Interim Population patterns and irrigation needs
Agreement (1995, shared
aquifers)

Needs are the most prevalent criteria for allocations along arid or exotic streams
outside of the Middle East as well. Allocations of the Rio Grande/Rio Bravo and the
Colorado between Mexico and the United States are based on Mexican irrigation
requirements; Bangladeshi requirements determined the allocations of the Ganges;
and Indus negotiations deferred to Pakistani projects (although estimates of needs are
still disputed and changing, particularly in these latter two examples).

One might speculate as to why negotiations move from rights-based to needs-
based criteria for allocation. The first reason may have something to do with the
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psychology of negotiations. Rothman (1995), among others, points out that
negotiations ideally move along three stages: the adversarial stage, where each side
defines its positions, or rights; the reflexive stage, where the needs of each side
bringing them to their positions is addressed; and finally, the integrative stage, where
negotiators brainstorm together to address each side’s underlying interests. The
negotiations here seem to follow this pattern from rights to needs and, occasionally,
to interests. Where negotiators may initially see themselves as Egyptian or Israeli or
Indian, where the rights of their own country are paramount, over time one must
come to empathize to some degree and notice that even one’s enemy, whether
Sudanese, Palestinian, or Pakistani, requires the same amount of water for the same
use with the same methods as oneself.

The second reason for the shift from rights to needs may simply be that rights
are not quantifiable whereas needs are. We have seen the vague guidance that the
1997 Convention provide for allocations: a series of occasionally conflicting
parameters that are to be considered as a whole. If two nations insist on their
respective rights of upstream versus down, for example, there is no spectrum along
which to bargain, no common frame of reference. One can much more readily
determine a needs-based criterion - irrigable land or population, for example - and
guantify each nation’s needs. Even with differing interpretations, once both sides feel
comfortable that their minimum quantitative needs are being met, talks eventually
turn to straightforward bargaining over numbers along a common spectrum.

8. FROM ALLOCATING WATER TO SHARING BASKETS OF
BENEFITS

One productive approach to the development of transboundary waters has been to
examine the benefits in the basin from a regional approach. This has regularly
required the riparians to get past looking at water as a commodity to be divided - a
zero-sum, rights-based approach - and rather to develop an approach that equitably
allocates not the water, but the benefits derived there from: a positive-sum,
integrative approach. The boundary waters agreement between the United States and
Canada, for example, allocates water according to equal benefits, usually defined by
hydropower generation. This results in the seemingly odd arrangement that power
may be exported out of basin for gain, but the water itself may not. In the 1964
treaty on the Columbia, an arrangement was worked out whereby the United States
paid Canada for the benefits of flood control and Canada was granted rights to divert
water between the Columbia and Kootenai for hydropower. Likewise, the 1975
Mekong accord defines “equality of right” not as equal shares of water, but as equal
rights to use water on the basis of each riparian’s economic and social needs. The
relative nature of “beneficial” uses is exhibited in a 1950 agreement on the Niagara,
flowing between the United States and Canada, which provides a greater flow over the
famous falls during “show times” of summer daylight hours, when tourist dollars are
worth more per cubic meter than the alternate use in hydropower generation.

In many water-related treaties, water issues are dealt with alone, separately
from any other political or resource issues between countries: water qua water. By
separating the two realms of “high” (political) and “low” (resource economic) politics,
or by ignoring other resources which might be included in an agreement, some have
argued, the process is either likely to fail, as in the case of the 1955 Johnston accords
on the Jordan, or more often to achieve a sub-optimum development arrangement, as
is currently the case on the Indus agreement, signed in 1960. Increasingly, however,
linkages are being made between water and politics, between water and other
resources. These multi-resource linkages may offer more opportunities for creative
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solutions to be generated, allowing for greater economic efficiency through a “basket”
of benefits. Some resources that have been included in water negotiations include
those described in Sections 8.1-8.5.

8.1. Financial Resources

An offer of financial incentives can occasionally circumvent impasses in negotiations.
World Bank financing helped resolve the Indus dispute, while United Nations-led
investments helped achieve the Mekong Agreement. Cooperation-inducing financing
has not always come from outside of the region. Thailand helped finance a project in
Laos, as did India in Pakistan, in conjunction with their respective watershed
agreements. A provision of the Nile Waters Treaty has Egypt paying Sudan outright
for water to which they both agreed Sudan had rights, but which it was not able to
use.

8.2. Energy Resources

One increasingly common linkage being made is that between water and energy
resources. As noted above, in conjunction with the Mekong Agreement, Thailand
helped fund a hydroelectric project in Laos in exchange for a proportion of the power
to be generated. In the particularly elaborate 1986 Lesotho Highlands Treaty, South
Africa agreed to help finance a hydroelectric/water diversion facility in Lesotho: South
Africa acquired rights to drinking water for Johannesburg, and Lesotho receives all of
the power generated. Similar arrangements have been suggested in China on the
Mekong, Nepal on the Ganges tributaries, and between Syria and Jordan on the
Yarmuk.

8.3. Political Linkages

Political capital, like investment capital, might likewise be linked to water negotiations,
although no treaty to date includes such provisions. This linkage might be done
implicitly, as for example the parallel but interrelated political and resource tracks of
the Middle East peace talks, or explicitly, as talks about Turkish acquiescence on
water issues have been linked in a quid pro quo with Syrian ties to Kurdish
nationalists.

8.4. Data

As water management models become more sophisticated, water data is increasingly
vital to management agencies. As such, data itself can be used as a form of
negotiating capital. Data-sharing can lead to breakthroughs in negotiations. An
engineering study allowed circumvention of an impasse in the Johnston negotiations
when it was found that Jordan’s water needs were not as extensive as had been
thought, allowing for more room in the bargaining mix. Conversely, the lack of agreed
criteria for data in negotiations on the Ganges has hampered progress over the years.

Data issues, when managed effectively, can also allow a framework for
developing patterns of cooperation in the absence of more contentious issues,
particularly water allocations. One approach is to delegate data gathering to a trusted
third party or, better, to a joint fact-finding body made up of representatives from the
riparian states. Perhaps the best example of this internationally is on the Mekong,
where the Mekong Committee’s first five-year plan consisted almost entirely of data-
gathering projects, effectively both precluding data disputes in the future, and
allowing the riparians to get used to cooperation and trust.
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8.5. Water-related "Baskets”

Some of the most complete “baskets” were negotiated between India and Nepal, in
1959 on the Bagmati and the Gandak, and in 1966 on the Kosi (all tributaries of the
Ganges). These treaties include provisions for a variety of water related projects,
including irrigation/hydropower, navigation, fishing, related transportation, and even
forestation: India plants trees in Nepal to contain downstream sedimentation. While
Nepal has expressed recent bitterness about both these accords, the structures of
these treaties are good examples of how broader “baskets” can allow for more
creative solutions.

9. WHY MIGHT THE FUTURE LOOK NOTHING LIKE THE
PAST?

The entire basis of this study rests on the not unassailable assumption that we can tell
something about the future by looking at the past. It is worth stopping at this point,
then, and challenging the very foundation of that assumption. Why might the future
look nothing at all like the past? What new approaches or technologies are on the
horizon to change or ameliorate the risk to the basins we have identified, or even to
the whole approach to basins at risk?

By definition, a discussion of the future cannot have the same empirical backing
as a historical study: the data just are not there yet. Yet there are cutting-edge
developments and recent trends, which, if one examined them within the context of
this study, might suggest some possible changes in store for transboundary waters in
the near future. What follows, then, are four possibly fundamental changes in the way
we approach transboundary waters, the results of several brainstorming sessions
among the “Basins at Risk” team at Ore