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The concept of a river basin as a management or
planning unit has gone through several stages
and is in a state of flux. From its early
conceptualization in China and its western
‘discovery’ in the eighteenth century to its advent
as the overriding concept behind European water
policy, the river basin has been conjured up and
mobilized in evolving contexts and with varying
intentions. Associated with utopian ideas of the
late nineteenth century, it supported ideas of full
control of the hydrologic regime and multi-purpose
dam construction in the 1930–1970 period, then
partly faded and was revived to address water-
quality problems, before reemerging in the 1990s
as the cornerstone of Integrated Water Resources
Management (IWRM), enriched and blended with
watershed and ecosystem management
approaches.

This report recounts the evolution of the
concept of a river basin and how it has been
associated with various strands of thinking and
sometimes co-opted or mobilized by particular

groups to strengthen the legitimacy of their
agenda. This illustrates the fact that beyond its
relevance as a geographical unit for the study of
hydrology or for water resources development
purposes, the river basin is also a political and
ideological construct. The concept draws its
strength from its ‘naturalness’ and, as it
becomes more embracing and consensual, is
likely to—paradoxically—face increasing
difficulties. Current conceptual or managerial
approaches centered on the river basin reflect
the growing complexity of the human-
environment nexus and clearly distinguish
themselves from earlier utilitarian and managerial
approaches by putting humans at the heart of
the ecosystem and citizens at the helm. How
interconnected and nested waterscapes can be
managed by discontinuous nested political/
administrative and social levels remains a
fundamental question fuelling an endless search
for elusive governance systems that unite nature
and society.

Summary
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Planning and Managing Water Resources at the
River-Basin Level: Emergence and Evolution of a
Concept

François Molle

Introduction

Nothing, perhaps, is more ‘natural’ to mankind
than water. The law of gravity, even if it is not
mathematically conceptualized, is readily
understandable to the observer: water flows
downhill, joins larger streams and eventually
discharges into the sea. Very early on,
navigation from the estuary to the inland (or vice
versa) also provided a tangible journey through
the network of river systems. Yet, the
conceptualization of a watershed and of a river
basin appears to emerge quite late in western
history. The quantification of hydrological flows
within a basin is an even more recent
achievement and is still imperfectly mastered.

The idea of a river basin, despite its
physical or natural attributes, is more than an
engineering concept encompassing the
magnitude and dynamics of a resource that
must be harnessed for the common good. The
search for adequate administrative and political
boundaries probably dates back to the first
chiefdoms or kingdoms. With the development of
scientific knowledge in disciplines such as
hydrology, geology or geography, or political and
managerial sciences, this search has frequently
borrowed from the natural sciences in its
justification of ‘ideal’ or ‘natural’ limits, political,
managerial or otherwise, that would be rationally
and non-controversially determined.

In parallel, the concept of the river basin has
gradually emerged as an operational concept for
the development and management of water
resources. Despite some internal limitations, the

concept has been enthusiastically embraced by
planners and engineers in their drive to master
nature and ‘optimize’ the multiple tasks assigned
to water and the benefits drawn thereof.
Hydropower generation, flood control, irrigation
and water supply were, at first, the main
expected economic benefits. With time, not only
new benefits (e.g., recreation, aesthetic
amenities, ecosystems services, etc.) but also,
more crucially, the hidden cost of these
developments, emerged. The river basin gradually
became a wider political arena where contrasting
interests and worldviews would be confronted
and, sometimes, reconciled.

This report first reviews early conceptions of
the river basin. It then focuses on the era of
large-scale infrastructural development, when the
river basin came to be seen as the logical unit to
optimize, or "unify" the multiple uses of surface
water, and then as a planning unit for regional
development. The two subsequent sections
address the further conceptualization of the river
basin that has emerged during the last three
decades or so in response to both the
environmental degradation wrought by structural
developments and by the increasing complexity
of human-environment interactions. Ecosystem
approaches restore a vision that incorporates
humans and ecosystems as part and parcel of a
basin, while various strands of thinking based on
ideas of integrated management attempt to come
to grips with the complexity of overexploited
basins in the face of growing populations. Such
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approaches, however, often remain largely over-
technical and blind to history and therefore prompt

Early Conceptions and Development of River Basins

they became interdependent through the
hydrological cycle.

One notable early development of river basins
was observed in Sri Lanka, from the end of the
first millennium B.C. to the thirteenth century.
Several hypotheses have been made on the
chronology of basin development, starting from
small-scale tank “cascades” in smaller catchments
to larger dams and then to their interconnection
across catchments (Brohier 1934; Needham et al.
1971). Interestingly, it seems that diversion of
rivers by canals and interbasin transfers predate
the construction of large reservoirs. This prompted
Mendis (1986, 1999) to observe that “river
diversion represents water management in space,
a much earlier achievement in humankind’s
agricultural history than storage, which represents
water management in time.” Although no
document exists on the conception of a river
basin in ancient Sri Lanka, one may hypothesize
that space was defined by rivers (rather than
basins), which could be diverted to irrigate land
(sometimes located across contiguous basins) or
interlinked (hence the technique to feed larger
tanks through adding the diverted flow of
neighboring rivers). River diversion is
commonplace in all hilly or mountainous
landscapes of the world, where catchments are
rather small: run-of-the-river schemes are, in
particular, found in the Himalayas, the Andes, and
Southeast Asia. By nature, canals diverting river
water diverge from the stream, cut across
tributaries and, if furthered, straddle neighboring
basins. Again, emphasis was on how to achieve
diversions commensurate with the flow intensity
and to take water away to convenient places, not
on the river basin as a spatial unit.

the need for a political ecology of river-basin
development and management.

1The oldest dam on earth is believed to be the Sadd-el-Kafara Dam, built in Egypt sometime in 2600–2700 B.C. (Garbrecht 2001).

Although humans have probably always pondered
on the environment, it is likely that more careful
consideration of water flows, their strength and
their variability, arose concomitantly with the
advent of large-scale irrigation in Mesopotamia,
some 5,000 years ago. It can be hypothesized
that notions of hydrology were gradually improved
as diversion structures and, later, reservoirs1 were
washed away by floods. The most sophisticated
early knowledge on rivers and on the hydrological
cycle (with a clear description of how vapor
generates clouds and clouds rivers) was probably
gained by the Chinese, as early as the third
century B.C. (Guowei 2001; Newson 1997). In
that same period, the philosopher Guan Zhong
classified water resources into several categories:
the trunk, the tributary, the seasonal stream, the
artificial canal and the lake (CHES and CNCID
1991). Although the Romans and, later, the Arabs
developed sophisticated hydraulic infrastructures,
it seems that their conceptual knowledge of
hydrology remained limited (L’Hote 1990).

River-basin land and water resources were in
general exploited by successive piecemeal projects
sited in places deemed suitable, based on the
characteristics of the land, of the hydrologic regime,
and on available technology. Most projects, even
large-scale ones, ranging from canalling, diking,
river rectification, drainage, flow diversion, poldering,
impounding, storage, to irrigation networks occupied
adequate parts of the landscape (upper catchments,
intermontane valleys, large plains, deltas, etc.),
where risk was lowest and convenience highest.
China’s ancient history provides a full anthology of
adaptations to, and crafting of, the environment
(CHES and CNCID 1991). Infrastructures were often
damaged, however, and as they grew in numbers
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Conceptual progress in western countries
remained limited for a considerable time, and was
in particular hindered by the idea that some water
was sourced from an ocean within the earth
(Dooge 2001). During the Renaissance, Leonardo
da Vinci drew a magnificent map of rivers in
Northern Italy (1502–1503), with shadings showing
details of mountains and slopes (Newson 1997),
but he seems to have failed to fully articulate the
notion of the basin and the hydrological cycle
(Biswas 1970). Pierre Perrault, a French
geographer, is believed to be the first author to
have proved that rainfall alone is sufficient to
supply springs and rivers. His 1674 treatise “De
l’origine des fontaines” established a crude water
balance of the Upper Seine River Basin, where he
compared the river discharge with “the rainwater
that falls around its bed.” His calculation of the
catchment area was based on the observation
that “the slope of [the river] bed extends to the
right and left about two leagues on each side,
where there are other brooks that flow elsewhere”
(Biswas 1970). A similar calculation was to be
made by Mariotte some years later, with regard to
the flow of the Seine River in Paris. In 1799,
John Dalton published the first water atlas of
England and Wales (Dooge 2001).

In Europe, the first theorization of the
landscape as a set of contiguous catchments may
have been postulated by Philippe Buache, a
French cartographer attached to King Louis XV. In
1752, Buache published his Essai de géographie
physique, où l’on propose des vues générales sur
l’espèce de charpente du globe, which had an
enormous impact. In this essay, Buache
inaugurated the theory of drainage systems to try
to explain the structure of continents based on the
study of mountain ranges, streams and rivers
(Ghiotti 2001). He defined a river basin as “the set
of all the slopes on which fall the waters that
converge to a same river or creek” (Lacoste
2003).2 The theory was rapidly taken up by
Gatterer in Germany who improved it and made it
the basis of a theory of the division of the world
into lands and regions (Hartshorne 1939).

Notwithstanding these theoretical
advances, awareness of river-basin
interconnectedness had long been nourished
by various types of natural events or human-
made conflicts. Upstream-downstream
interactions have probably always been
recognized. Diverting water or storing it to
stifle rice production in downstream enemy
states or releasing it on cities to destroy
enemies were employed in China as early as
the fourth to the third centuries B.C. (CHES
and CNCID 1991), and by Xerxes in
Mesopotamia (Teclaff 1967). Parker (1976)
presents an almost continuous record of “river
offences” in England from 1318 until 1698, and
conflicts between mills and farmers diverting
water for irrigation can be found in Japan in the
seventeenth and eighteenth century (Kelly
1980), and in France (and southern Europe) in
the eighteenth and nineteenth century, for
example. Floods also led to questions about
their causes. Wengert (1985) reports that the
great floods of the 1870s in the US exposed
the irrelevance of local works and led the US
Congress to create the Mississippi Commission
in 1879. Similarly, in France, the belief in a link
between the floods of the Rhone River and
deforestation in the upper basin was
established by the end of the eighteenth
century (Ghiotti 2001). The impact of local flood
control works on shifting risk and destruction
onto other parts of the basin had also led to
conflicts (e.g., in Japan, Kelly 1980). Pollution,
brought about by the Industrial Revolution, also
later generated upstream-downstream conflicts,
and the British Rivers Pollution Prevention Act
was passed in 1876, although implemented
under the administration of the county councils
and not at the basin level (Newson 1997).
Fluvial navigation had also long provided people
with a sense of the river system. In most
cases, heavy use of rivers for the
transportation of goods welded a basin into a
commercial entity, regardless of whether it was
politically unified or not (Teclaff 1967).

2 “L’ensemble de toutes les pentes des eaux qui se réunissent dans un fleuve ou une rivière.”
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In sum, although hydrological interactions had
been experienced (and sometimes manipulated)
very early on, the focus was on the river itself
and on the various types of use allowed by
available technology at one point in time. The
main issues were adaptation to the strength of
the river, the interactions between upstream and
downstream reaches, or the exploitation of the
connectivity of river systems. Headwaters were

River Basins as Boundaries of Utopia

Around the beginning and middle of the
nineteenth century, water science developed
considerably. Expanding knowledge in chemistry,
sanitation, hydraulics, topography, geology and
hydrology provided the basis for an improved
description of the water cycle, the marshalling of
the hydraulic power of rivers for industrial
development, the advance of the hygienist
movement, and the development of irrigation in
Europe. With the progress of natural sciences,
positivist thinking toyed with the idea of
determining ‘natural truths’ that could be dragged
out of, and insulated from, the misery of human
affairs, though this pretension at defining ‘natural’
territories necessarily came into conflict with
prevailing political structures.

In the middle of the nineteenth century, the
river basin gradually became a tenet of
productivism. With its growing contribution to the
industrial revolution, water became a pivotal
resource and its management gradually shifted
from the local to the regional or national scale,
with regulation structures and decision making
becoming increasingly distant from the points
where water was used. Subduing nature and
marshalling water became part of the mission of
western countries, inebriated both by their colonial
adventures and by the scientism of the time.
Industrial and mechanical arts were thought to
herald the civilizing blessing of European culture.
Although his masterpiece Man and Nature would,
two decades later, show a more qualified

rarely visited and, in the case of long rivers,
interconnectedness of tributaries or reaches was
not always well recognized. The western
conceptualization of a river basin as a natural
spatial unit only developed in the second half of
the eighteenth century. Industrialization paralleled
by scientific and technological development would
subsequently project the river basin as the locus
of human conquest of nature.

judgment, the founding father of American
geography, George Perkins Marsh, considered in
1847 that “America offers the first example of the
struggle between civilized man and barbarous
uncultivated nature… In North America,…, the full
energies of advanced European civilization,
stimulated by its artificial wants and guided by its
accumulated intelligence, were brought to bear at
once on a desert continent, and it has been but
the work of a day to win empires from the
wilderness, and to establish relations of
government and commerce between points as
distant as the rising and setting sun.”

In France, the concept of a river basin was
popularized, after Buache, by cartographers and
atlases, and appeared in the debate around the
definition of the départements (the spatial basis
of the post-revolutionary administrative system)
as a contender of the idea that natural territorial
divisions should help produce an ideal social
organization (Reynard 2003; Ozouf-Marignier
2002). It remained the object of scientific debate
and was vehemently opposed by geologists, who
proposed other natural units based on geological
features (Ozouf-Marignier 2003). Scientific
considerations were captured by political interests
and the river basin served as a weapon against
centralization, as inherited from the Revolution,
and was supported by the landowning aristocracy
and by monarchists/conservatives who sought to
reestablish the preeminence of the “local” (Ghiotti
2004). In 1851, a plan to regroup the departments
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in 22 regions, which further combined into main
river basins, was proposed. The plan was
presented as a pertinent regional division for
administration and public services, with the clear
intent to counterbalance Paris-centered political
power (Ozouf-Marignier 2003). The concept was
also taken up by economic interests concerned
by the use of rivers for transportation. In parallel,
it was also endorsed by agronomists who
emphasized the rationalization of hydraulic
management and called for the establishment of
a Hydraulic Service, as a way to challenge the
supremacy of the corps of state engineers (Ponts
et Chaussées), gatekeepers of technical expertise
(Ghiotti and Haghe 2004).

The concept also came to nourish some early
utopian dreams of mastering nature. In 1871, in
France, Thomé de Gamond, an engineer and
long-time friend of Napoleon III, proposed the
“transformation of the wild stream into the
civilized river” and to subject rivers to “the
absolute discipline of a totally stable regime.” His
plan consisted in transforming rivers into a
succession of reaches in which the water level
would be maintained constant, allowing
navigation, easy diversion to irrigated land, and
the creation of 40,000 waterfalls that would
provide hydropower in place of the costly steam
machines.3 Thomé de Gamond (1871) also
recommended delegating the exploitation of
France’s “nine natural and distinct hydrographic
basins” to semi-private regional companies,
foreshadowing the advent of the Compagnie
Nationale du Rhône in the 1920s. Since the
1840s, each basin became the subject of
comprehensive studies on topography, geology,
hydrology and agriculture (Ghiotti 2004). The
dramatic floods of 1850 provided a further
impulse for improving knowledge of basin
hydrology. In 1856, a letter from Napoleon III
demanded that “each basin be provided with a
permanent engineer in charge of protection
systems,” these engineers being responsible for
providing hydrographic data to be centralized by
the administration (Corps des Ponts et

Chaussées) (Haghe 1998).
In Spain, the ideology of national

development, revival and progress
(regeneracionism), which emerged in the late
nineteenth century along with internal
disintegration and loss of colonial power, also
embraced the river basin as a “natural unit”
(Swyngedouw 1999). At the confluence of a
scientific-positivist comprehension of the world
and of traditional rural culture, the river basin
signaled a natural and harmonious order that was
contrasted with the traditional political and
administrative divisions inherited from the past.
Naturalization was part and parcel of the project
of modernization called for by regeneracionists,
most notably Joaquin Costa (Fernández 1998).
Just like in France in the nineteenth century, the
concept became a social construct and a political
weapon in the hands of the revivalists, who
spearheaded an alliance between a new
bourgeoisie and smallholders against the
traditional landowning elite associated with the
state apparatus (Swyngedouw 1999). The first
partition of the country in ten hydrological
divisions (later reduced to seven) was established
by royal decree as early as 1865. Although
functionalist views lost out to administrative
thinking, they reappeared in 1899 when Minister
Grasset created seven Divisions for Hydraulic
Works (Blasco n.d.) that were later enshrined in
the 1902 Hydraulic Plan. Despite Costa’s call for
a “hydraulic policy,” large-scale river basin
development would take off only in the 1920s, to
later peak during Franco’s regime.

In the US, the rationalization challenge was
taken up by John Wesley Powell, Head of the
Geological Survey Department between 1881
and 1894. Moved by an eagerness to “redeem”
the arid West by capturing, taming and diverting
its rivers, Powell nevertheless opposed
enthusiastic supporters of massive federal
involvement in the financing of irrigation on the
ground of the prior need for a full scientific
examination of topographical and hydrological
conditions. Powell’s plan was to divide the arid

3Factories would be established near these streams and expropriated land around these factories would be resold to families of
laborers to cultivate half a hectare each for their subsistence, to the benefit of 4 million landless and homeless families.
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region of the western US into two or three
hundred hydrographic basins and to design
settlements based on natural resources rather
than on the prevailing township and county
system (Worster 1985). Society, its institutions,
its productive activities and even the definition
of land and water rights, would be organized based
on these natural units and on a sound survey of
their natural resources.4 His stance, typical of the
time, that civilization, science and technology were
meant to dominate nature was paralleled by a
Jeffersonian fondness for locally organized
autonomous corporations of small farmers, who
would constitute “commonwealths,” self-determined
and independent of both capitalists and
bureaucrats (Worster 1985). The Reclamation
Service, founded in 1902, failed to follow such
lines and ushered in an era of federally funded
projects (Hundley 2001). It was only in 1923, with
the transformation of the Service into the Bureau
of Reclamation, that the realization of the
‘hydraulic mission’ would be up and running.

The British experience with Commissioners of
Sewers dates back to the Middle Ages. In addition
to problems of navigation and mills, England was
faced with pollution problems throughout the
nineteenth century: the Public Health Act and the
Rivers Prevention Act were passed in 1875 and
1876, respectively (Newson 1997). In 1857, a
Thames conservancy board was formed, perhaps
because Parliament on its riverside site could no
longer ignore the stench (Kinnersley 1988). In
1879, F. Toplis, an eminent geologist, proposed the
creation of 12 agencies for England and Wales
largely related to river basins and to be managed
by engineers (Kinnersley 1988). This farsighted
proposal was disregarded, since it entailed
centralized power and responsibility at a time when
municipal bodies were financially in charge of
water supply and sanitation.

In addition to the US and to European countries
like Spain, France or Italy, other dry countries were
captivated by the “desert bloom” syndrome and
moved towards large-scale river engineering. In
South Africa, scientists called for rivers to be
“tamed and domesticated” like they were said to be
in China, so that “deserts [could be] turned into
gardens” (Turton et al. 2004). In Brazil, especially
after the great drought of 1877-1879, engineers and
politicians referred to irrigation development in the
US and, later, drew inspiration from the Bureau of
Reclamation, launching massive construction of
reservoirs in the northeastern region of the country
under the banner of the “solução hidráulica” (Guerra
and Guerra 1980; Molle 1991). In Mexico, despite
the drive to “win over nature” (vencer a la
naturaleza) and the inspiration provided by the
development of irrigation in the US, large-scale river
basin development remained hindered by a lack of
hydrological knowledge and would only materialize
after WWII (Aboites 1998).

Developing river basins and irrigation was
widely discussed in the nineteenth century and
early twentieth century. Success stories here and
there (US, Italy, Spain, India, Egypt, etc.) were
widely commented upon across the world, with
California becoming an icon of the “desert bloom”
(Ertsen 2006). Colonial feats in large-scale land
reclamation (Mekong and Irrawaddy deltas),
irrigation (India, Java, Sudan), flood control
(Tonkin) and dam construction (Egypt) stirred the
imagination. The French thought “the El Dorado
would be at reach once irrigation is developed” in
the inner delta of the Niger Basin (Schreyger
1984), “Rome granary” would flourish again in
Morocco, and the Guezira scheme in Sudan
would remain in history as a “great romance of
creative achievement” (Ertsen 2006). In 1908,
Winston Churchill emphatically announced that
“These giant enterprises may in their turn prove

4In his 1878 Report on the Lands of the Arid Region of the United States Powell had defined 24 regions based upon natural land
formations, subdivided into four subunits: nonirrigable lands, irrigable lands, pasturage lands, and timber lands. In later writings on
“Institutions for Arid Lands,” Powell (1890) made more explicit institutional proposals: “Every man is interested in the conservation and
management of the water supply, for all the waters are needed within the district. . . . Thus it is that there is a body of interdependent
and unified interests and values, all collected in one hydrographic basin, and all segregated by well-defined boundary lines from the
rest of the world…This, then, is the proposition I make: that the entire arid region be organized into natural hydrographic districts,
each one to be a commonwealth within itself for the purpose of controlling and using the great values which have been pointed out…
The plan is to establish self-government by hydrographic basins.” Such river-basin-based plans can be contrasted with the rectilinear
state boundaries chosen by Jefferson out of fascination for Cartesianism and science (Anesi et al. 2002).
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but the preliminaries of even mightier schemes,
until at last nearly every drop of water which
drains into the whole valley of the Nile… shall be
equally and amicably divided among the river
people” (McCully 2001).

In contrast to problems of navigation or flood
control, plans for large-scale irrigation or river control
initially made little direct reference to the unity of
the river basin in which they were to take place, in
particular when they were planned on major river
basins where upstream/downstream and other
negative impacts were not anticipated. The vision of
the fullest utilization of a river basin emerged with
the development of the Indus Basin by the British
in the 1880s, and of the Nile at the end of that
century, and was formalized in the beginning of the
twentieth century. These conceptions were best
embodied in the work of Sir William Willcocks who,
inspired by his early experience in India and his
research on ancient Mesopotamia, championed “the
new-found powers of professional engineering to
transform the world, and of the importance of state
support in giving engineering’s power to control
nature full play” (Gilmartin 2003). Posted to serve in
Egypt, Willcocks developed grand plans of gigantic
irrigation works and emphasized that total river
basin development needed strong and committed
states, in line with undersecretaries for Public
Works, Scott-Moncrieff and William Garstin, who
saw the political control of the whole basin as a
prerequisite for full river development5 (Tvedt 2003).
Imperial designs, Promethean engineering, the need

for proper hydrological knowledge of the river
system, the economic interests vested in the
expansion of a stable cotton-based agriculture, all
produced a new definition of the Nile River Basin,
stressing its physical unity as one hydrological and
planning unity. As aptly summarized by Tvedt
(2003) “What had in the past been regarded by and
large as a local river or as many rivers was now
described as one basin or water system,
hydrologically unified, and from source to mouth it
was conceived of as a potentially more benevolent
servant to the irrigation economies in the north and
at the same time as a potent political weapon in the
hands of London.”

After traveling through the United States in
1912-1914, Willcocks pointed to the fact that flood-
control structures on the Mississippi River were
made without considering the overall dynamic of
the river in its basin (Melville 2005). Willcocks
came in praise of the power of modern technology
(concrete, steam and electric power, dredging
machinery, etc.) to shape river systems on a large
scale (Teclaff 1967). High dams would allow
“subduing nature,” controlling flood and navigation,
the generation of hydropower (extracting “work”)
and irrigation of land under “command” (water
“duty”) (Gilmartin 2003). Long-distance
transmission of electric power made it possible to
generate massive amounts of energy for the
benefit of distant users. Industrialization created
new needs. A more systematic approach to the
economic potential of river systems was needed.

Marshalling Water Resources

Although the grand or utopian plans of
combining river basin development and social
engineering, elaborated during the nineteenth
century, remained dormant, they nevertheless
paved the way for a period of massive structural
development, which would roughly take place

between the 1920s and the early 1970s.
Scientism would be reincarnated into high-
modernism, with both nature and people
subordinate to higher state ideals named
“progress” and “development” (Scott 1998). While
the first years would see the emergence of—still

5This plan is well expressed by Cromer (1908), quoted by Tvedt (2003): “When eventually, the waters of the Nile, from the Lakes to
the sea, are brought fully under control, it will be possible to boast that Man - in this case the Englishman - has turned the gifts of
Nature to the best possible advantage.”
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scattered—dam projects and the growing
recognition of the river basin concept for
multipurpose reservoir development, the advent of
the Tennessee Valley Authority in 1933 (Senate
of the United States of America 1933) would
further herald the effective realization of the river
basin as a planning unit for wider comprehensive
regional development.

The US: The Advent of the TVA and
Other River-Basin Initiatives

In 1907, President Theodore Roosevelt appointed
a commission (the Inland Water Commission) to
study the possibility of developing conjunctive use
of rivers for transportation, flood management and
hydropower generation. Somewhat ironically,
conservationists—forerunners of later ecological
movements—and Roosevelt himself supported
multipurpose dam development as a remedy to the
feared exhaustion of the resource. This study
supported the view, also emphasized in the Joint
Conservation Conference held in 1908, that “all
uses of the waters and all portions of each
waterway should be treated as interrelated” (Teclaff
1967). Because of the pressing needs of water for
the development of irrigation in the West and the
demand for electrical energy throughout the
country, Congress also embraced the ideology of
multipurpose planning, as it saw coordinated
approaches to river development as the best way
to answer interstate economic requirements
(Reuss 1991). In 1925, despite much foot-dragging
from the Corps of Engineers, Congress
commissioned surveys of navigable streams and
tributaries in order to improve stream navigation “in
combination with the most efficient development of
the potential water power, the control of floods, and
the needs of irrigation,” resulting in comprehensive
river studies known as the 308 reports (Reuss
1991; Kenney 1997). In the 1930s the term

“regionalism” gained increasing favor and was the
object of much debate as to what the term meant
and what factors should be given more emphasis.
The region should become a unit for action:
planning would be an antidote against market
failure, lead the “effort to remake the face of
America” (Hargrove 1994), achieve development,
and drag the country out of the Great Depression
(Wengert 1951).

As part of the New Deal, and as a means to
trigger development in one of the most destitute
regions of the country, F. D. Roosevelt
established the Tennessee Valley Authority (TVA)
in 1933, a major experiment in large-scale
planning “not just for ourselves but planning for
the generations to come, tying in industry and
agriculture and forestry and flood prevention, tying
them all into a unified whole” (Reuss 1992).
Roosevelt’s long-time interest in planning6 would
materialize on a scale never achieved before, and
the TVA would become the “grand-daddy of all
regional development projects” (Scott 1998). The
TVA unleashed a period of more than three
decades during which nineteenth century
scientism, now provided with the technology to
develop large-scale infrastructure, would fully
blossom into the social engineering drive of what
Scott (1998) has termed high-modernism. The
TVA’s initial ideological underpinning, as shaped
by Arthur Morgan, one of its three initial
cochairmen, rested on the engineering ethos that
scientific knowledge and systematic rational
planning could radically change society if they
could emancipate themselves from vested
interests and politics. The TVA would not only
attempt to ‘fully’ control the river system by a
series of dams, thus providing protection from
floods and producing hydropower but would also
tackle poverty at the root by an ambitious range
of activities, including training, agricultural
extension services, soil conservation,
afforestation, production of fertilizers, stimulation

6Roosevelt (1933) stressed that “many hard lessons have taught us the human waste that results from lack of planning,” and revealed
that he had long thought about basin planning, influenced by an early paper from A. E. Morgan on “managing unified river systems:”
“Before coming to Washington, I had determined to initiate a land-use experiment embracing many States in the watershed of the
Tennessee River. It was regional planning on a scale never before attempted in history” (see EIR 2005). See also Hargrove 1994 and
the early influence of G. Pinchot at http://www.tva.gov/heritage/pinchot/index.htm.
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of local enterprises and welfare-oriented programs
on education, health and sanitation (TVA Act
1933). Roosevelt was probably able to launch the
TVA, that he envisioned as “a corporation clothed
with the power of the state but possessed of the
flexibility and initiative of a private enterprise”
(Roosevelt 1933), because of the collapse of the
market and the economic crisis. State
intervention in social change was anathema in the
US (Saha 1981) and the TVA had to respond to
the accusation of “socialism,” not least from the
private electricity sector.

Arthur Morgan’s views and idealism regarding
elite-driven social planning as a means to
promote morality and circumvent politics were
eventually superseded by the policies promoted
by the other two chairmen (Hargrove 1994):
Harcourt Morgan, who made sure that the
interests of local farmland owners and state
institutions would not be jeopardized, and David
Lilienthal, whose emphasis on “grassroot
democracy” was very much an attempt to
mobilize public support and legitimacy for a TVA
focused on hydropower generation, and to co-opt
local interests (Selznick 1949; Tugwell and
Banfield 1950). The democratic rhetoric of
Lilienthal (1944) and his intent to avoid the danger
of centralized and technocratic authoritarianism
by instilling people’s participation were soon
dampened by local elites reasserting control over
the Authority’s prerogatives, trimming its social
programs, and narrowing down its focus to a
mere planning and construction agency devoted
to hydropower generation and flood control
(Tugwell and Banfield 1950). Despite the gap
between rhetoric and reality on the ground, the
TVA’s democratic gloss, marketed in particular by
the prophetic tone of Lilienthal’s (1944) book TVA:
Democracy on the March, was to prove a major
asset of US overseas development and
diplomacy (Ekbladh 2002).

The “discovery” of the river basin as a
necessary unit—encompassing both the resource

in its entirety and its multiplicity of uses—also
appears to have suited larger bureaucratic
interests.7 Although cloaked in the rhetoric of
scientific, rational and apolitical planning, it was
already apparent in the 1920s that multipurpose
management was only embraced by some to
provide justification for particular navigation,
irrigation and public power projects (Reuss 1991).
River basin planning was paralleled by something
the Bureau of Reclamation called “river basin
accounting,” which was an early attempt to
expand cost-benefit analysis to multipurpose
water resource development projects. In the early
1940s, according to Reisner (1986), by
considering an entire basin as an integrated
project and pooling all benefits (e.g., irrigation,
navigation, hydropower, etc.) together, the Bureau
was able to further projects which would not
make economic sense if considered in isolation.
Irrigation costs, for example, could be offset by
hydropower benefits. According to Robinson
(1979), the 1944 plan for the Missouri River was
designed on such grounds and “encouraged the
Bureau to enthusiastically prepare basin-wide
plans for several western rivers.”

In contrast to its official presentation as a
success story, TVA experience was never
replicated in any other basin in the US,
notwithstanding which, in 1934, President
Roosevelt created the National Resources Board
which recommended fully fledged studies of
seventeen drainage basins. The country was later
divided into 115 drainage basin subdivisions and
their study was assigned to water consultants
(Reuss 1992). Altogether 45 drainage basin
committees were formed but further
recommendations of the 1937 report of the
National Resources Committee favoring “a unified
plan of water control and development” were not
implemented (Reuss 1992). Among other plans, a
proposal by the Corps to construct 82 dams in
the Ohio and Lower Mississippi Basin, primarily
for flood control, did not materialize. Roosevelt

7Black (1995) also notes that “during the 1930s, river valleys became a popular method of selling ideas and establishing government
authority [but that], however, it remains unclear why F. D. Roosevelt and others believed that river basins offered the most logical units
for economic planning.” He explains the choice of dams as a booster of economic development by the iconic appeal of such projects
to decision makers.
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also proposed in 1937 to establish seven regional
agencies partially based on river basin
boundaries, but the proposal failed to pass in
Congress, the looming war and State reluctance
to transfer too much power to autonomous
authorities militating against such plans (Teclaff
1967; Kenney 1997).

After the end of WWII, river basin
development returned to the forefront with the
Federal Interagency River Basin Committee
(FIARBC) set up in 1943, which would emphasize
coordination of federal agencies at the river-basin
level, rather than the creation of overbearing River
Authorities. In 1946 and 1948, the Bureau of
Reclamation and the Corps of Engineers both
elaborated comprehensive plans and found in
President Truman a staunch supporter of federal
water projects (Teclaff 1967) who saw rivers as
“destructive giants unchained” which ought to be
tamed (Truman 1953). Inaugurating the Grand
Coulée Dam in 1950, Truman celebrated “man’s
ingenuity and perseverance [which] have
dramatically transformed the energy of a mighty
river into a great new source of national strength”
and repeatedly called for the establishment of a
Columbia Valley Administration (1950). With
respect to the TVA, he believed that “we
demonstrated for all time the efficiency and the
humanity of comprehensively planned, multi-
purpose river basin development.”

The FIARBC Committees set up in six
basins, however, remained reluctant to encourage
coequal state responsibility and proved largely
ineffective (Kenney 1997). In the 1950s, the US
President’s Water Resource Policy Commission
(1950) criticized these committees but reaffirmed
that “the unit for planning further water resources
development by federal agencies should be the
river basin… [while] smaller watersheds should
generally be planned as sub-units of the total
basin. Groundwater as well as surface water
should be included in all basin programs” (in
Teclaff 1967). The region and the basin were

again taken as a coterminous single planning and
development unit and river development was
assigned the task of maximizing benefits for flood
control, navigation, irrigation, hydropower, water
supply, recreation and other uses. Adequate
institutional arrangements, however, remained
elusive, and ecological concerns were by and
large absent (Wengert 1985).

Just as Truman was genuinely aware of the
inadequacy of existing organizations to tackle
the integrated development of river basins,8 the
concept of regional development authority
unsurprisingly faced multiple opposition: States’
unwillingness to share costs and give up power,
opposition from private hydropower companies,
unsympathetic federal agencies, water users
fearing loss of customary water rights,
congressional opposition to transfer power to
federal institutions, etc. Although the TVA and
the FIARBC models had failed to gain
consensus, the goal of comprehensive plans
remained alive during the Kennedy and Johnson
administrations, and the 1965 Water Resources
Planning Act authorized the President to
establish interagency-interstate river
commissions (called Title II commissions),
which featured a more balanced state and
federal representation but nevertheless failed to
garner support (Reuss 1992; Kenney 1997).

Evolution in Industrialized Countries

European experience during this period covered
two perspectives. In northern Europe, problems
centered on pollution management, flood control
and hydropower generation, while in southern
Europe, notably Spain, dam construction was the
most salient feature. In all these different
contexts, however, the river-basin concept and
approach were strengthened.

In the Ruhr and Nordrhein-Westfalen,
Germany, early concerns regarding pollution and

8See for example: “The traditional method of organizing the Government’s resource activities, through departments and bureaus
which carry on separate nationwide activities, does not itself provide for the unified consideration of each area’s resources which is so
necessary, nor does it easily lend itself to decentralizations. It has long been apparent that some organizational adjustments are
necessary” (Truman 1949b).



11

the many competing claims to limited water
supply were tackled by cooperative structures on
a voluntary basis (Betlem 1998). Around the turn
of the century, the region was facing prospects of
total environmental collapse due to
industrialization, in response to which, therefore,
river basin organizations (Wasserverbände and
Genossenschaft/associations) were established.
These organizations, also in charge of drainage
and power generation, were self-financed and
were composed of local government units and
private corporations; they controlled six river
basins and can be considered as the first basin-
wide multipurpose agencies (Teclaff 1967).

In France, the Compagnie Nationale du
Rhône (CNR) was created in 1921 (but only
became effective in 1932) as part of a regional
development plan to provide electricity much
beyond its basin limits, up to Paris. The
emergence of the concept of hydraulic regions
was linked to the interests of industrialists and
urban elites in trying to abandon the concepts of
the river basin and independent/decentralized
management to benefit from a wider approach at
regional or national level. The company was
concerned chiefly with the main stem of the river
(and not the Swiss part of the basin) (Ghiotti
2001). The history of the development of the
Rhône River shows abundant reference to the
necessity of man’s conquest over a wild and
untamed nature and of ‘‘replacing the wild and
devastating river with a useful river” (Pritchard
2004). After WWII, reconstructions of national
identity and the search for new symbols for the
new nation became closely intertwined with the
CNR’s dramatic transformation of the Rhône,
epitomized by the Donzère-Mondragon Dam on
the lower reach of the river (Pritchard 2004).

Major institutional and infrastructural changes
took place in Spain in the 1920s, with policies
based on the “maximum and intense utilization of
rivers, which demands rigorous, methodical and
orderly procedures” (Blasco n.d.). Attempts at

creating local river basin organizations with
significant decisional power were frustrated until
1926, when quasi-autonomous Confederaciones
Sindicales Hidrográficas (river basin authorities)
were gradually established in all major basins,
with the declared objective to “develop a
comprehensive, coordinated and methodical plan
for the use of the waters flowing in the riverbeds
included in the basin” (cited in Olcina 2001). The
confederación for the Ebro River Basin, perhaps
with the exception of the Ruhr River associations,
is the first example of a river basin organization
with features of participatory and decentralized
planning and management, including financial
aspects. The confederaciones initially sanctioned
the river basin as a decentralized governance unit
but they were later deprived of much of their
innovative participatory character and of their
financial autonomy, and were placed under strong
state control (Pérez-Diaz et al. 1996).9 After
WWII, Franco endorsed the “hydraulic policy”
advocated by regeneracionists at the beginning of
the century as a major instrument to legitimize
his political regime and took it to the extreme: the
water storage capacity of the country increased
from 3 billion cubic meters (m3) in 1940 to 40
billion m3 in 1980 (del Moral Ituarte 1999).

In Britain, the Commissioners of Sewers were
abolished in 1930 by the Land Drainage Act and
the country was divided into drainage districts
based on 47 catchment areas, with duties
centered on straightening and dredging waterways
and improving overall drainage. In 1948, following
the Water Act of 1945, these drainage boards
were replaced by 34 River Boards (including two
Conservancies) which also absorbed previous
authorities with jurisdiction over fisheries and
pollution. The idea that basin activities needed to
be managed and controlled by specialist basin-
based agencies gained ground and was
strengthened by the 1951 Rivers (Prevention of
Pollution) Act (Kinnersley 1988). New waste
disposal was to be registered and authorized. The

9The confederaciones were created under the dictatorship of Primo de Rivera. They were renamed Mancomunidades during the 2nd

Republic, from 1931 onward, and—although they embodied Costa’s message and vision—they were significantly weakened because
of opposition from some quarters. After the civil war, in 1942, they were renamed confederaciones hidráulicas (“sindicales” was dropped)
(Fernández 2000).



12

1963 Water Resource Act extended licensing to
water abstraction, introduced water fees and
further consolidated the powers of the basin
organizations into 29 River Authorities. The
development of large-scale infrastructures like
dams was not a central concern but the relatively
small size of the river basins combined with high
population densities and industrial development
led to the emergence of the river basin as the
unit for an increasingly centralized management
and control. This culminated in 1974 in the
reorganization of River Authorities into ten all-
purpose Regional Water Authorities, with
jurisdiction extended to water supply and
wastewater treatment.

In Japan, a River Law was enacted in 1896
as a basic law on river management. Although
its focus was on flood control, the most serious
problem of Japan’s steep and short rivers, it
also introduced water rights and is the origin of
the existing system of river administration. It
asserted the dominance of the Ministry of
Construction and the prevalence of structural
and engineering approaches (IWMI 2003;
Shindu 2004).

Exporting the Hydraulic Paradigm

With its democratic ethos, the TVA was made
“a new export commodity” in Cold War politics
(Ekbladh 2002). Truman’s bid to export the TVA
model arose from several factors: the genuine
belief in successfully triggering development in a
backward area and confidence that this success
could be replicated; the power of the democratic
rhetoric embedded in the model, serving
geopolitical interests in the fight against
communism;10 and the interest of engineering and
construction companies that could benefit from
implementing high-tech dams in countries which

did not have the technical capacity to construct
them.11 Beyond the TVA, regional development
was often seen as a matter of paternalist and
massive state investment in infrastructures and
technology: river basin development would bring
hydroelectricity, help control flood damage, bring
prosperity to rural masses and thus be
instrumental in modernization and state-building.

Truman’s (1949a) inaugural address set the
tone: “We must embark on a bold new program for
making the benefits of our scientific advances and
industrial progress available for the improvement
and growth of underdeveloped areas.” Most third-
world elites were all too eager to accept the offer
and to spread modernism and progress to their
newly independent countries, while intensifying
their legitimacy. When India became independent
in 1947, one of the highest priorities for the
country was the rapid expansion of irrigation
systems. In 1947, a senior Madras official
asserted that “what is necessary in this Province
is the application of the Tennessee Valley
principle” (Wallach 1985).12 Trans-boundary
dilemmas and water issues soon came to the fore
when delineation of states became a core issue of
post-independence politics. As early as 1938,
planner Meghnad Saha had built on consensus
among the Congress Party that development ought
to be centrally planned to emphasize how the
intrinsic ecological integrity of river basins made
them suitable territorial units to plan
socioeconomic development (Saha and Barrow
1981). These ideas saw fruition in 1948, when the
Damodar Valley Corporation (DVC) was created by
the parliament to administer a comprehensive
development plan of the Damodar River Basin.
The DVC was explicitly inspired by the TVA and
was followed by other river development schemes
which, however, often focused on dam and
irrigation development. Visiting the valley in 1954,
Nehru wondered “where can be a greater and holier

10"The TVA was a weapon which, if properly employed, might outbid all the social ruthlessness of the communists for the support of
the peoples of Asia" (Schlesinger 1949; cited in Ekbladh 2002).
11Saha and Barrow (1981) refer to the “huge profits made by overseas construction and consultancy firms” in most cases.
12Postel (1999) reports that Floyd Dominy, Commissioner of the Bureau of Reclamation from 1959 to 1969, used to boast that “everywhere
[he] went in India, they thought [he] was the second coming of the Buddha.”
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place than this, which we can regard higher” and
when commissioning the massive Nagarjuna
Sagar Dam on the Krishna River spoke of dams
as the “modern temples of India.”

The TVA model also influenced the surge of
large-scale water-based regional development in
Mexico, at the end of the 1940s (Aboites 1998;
Barkin and King 1970; Tortajada 2001). River
basin commissions (Papaloapan, Grijalva,
Fuerte and Tepalcatepec/Balsas) were
established to coordinate the activities of the
different ministries involved in regional
development programs that aimed at developing
coastal areas in order to alleviate poverty,
provide land to be redistributed to populations of
the congested central plateau, and achieve food
self-sufficiency (Barkin and King 1970). The
commissions were fully controlled by the central
government (Ministry of Water Resources and
the President himself) and spent federal funds
for regional objectives although they had no
clear mandate in terms of monitoring,
enforcement or management, integrated or
otherwise. Hydropower, industrialization,
irrigation, roads and other development programs
were a greater concern than planning the use of
water resources in a coordinated way, and it is
apparent that the packaging of the programs as
river basin commissions owed much to
opportunistic capture of the symbolic power of
the TVA’s success story. River basin planning
was “a politically acceptable way of obtaining
the cooperation of state governments and
government agencies who might refuse to
surrender authority to other agencies” (Barkin
and King 1970). The commissions are
considered to have been relatively effective with
their objectives of regional development in
coastal areas, partly because the
interdependencies between investment decisions
inside the basin and outside were limited, but
ironically they achieved little in terms of water
management (irrigation was the least successful
part) (Barkin and King 1970). They were
eventually dissolved in 1976, in part because

they interfered with the prerogatives of state
governors (Melville 2005).

Within a few years, plans for TVA-like river
basin development plans mushroomed all over the
world. Plans for a Danube and a Yangtze Valley
Authority, and proposals for a Mekong Delta
Development Authority, aiming “to turn the Mekong
into a Tennessee Valley,” were floated. The
Khuzestan region of Iran would become another
“Garden of Eden,” and the flows of the Senegal,
the Zambezi or the Volta would be harnessed.
River Basin Authorities were established or planned
in numerous countries with mixed results: the
Corporación Regional Autónoma del Cauca in
Columbia, the Helmand Valley Authority in
Afghanistan, created in 1947 under American
supervision, and other projects in countries as
varied as Brazil, Egypt, Mozambique, Salvador, Sri
Lanka, Surinam, Tanzania and Turkey.

Beyond the iconic appeal of the TVA, almost
any country, with climatic uncertainty and rural
masses to feed, prepared plans to develop rivers
and water resources during this period. In
Morocco, for example, the government launched
an irrigation and dam policy, rekindling the colonial
project of putting one million hectares under
irrigation. In South Africa, Le Roux was appointed
Head of the Ministry of Water Affairs in 1959 and
soon launched the Orange River Project heralded
as the “biggest, most important and most
spectacular water supply project ever initiated in
the history of our country’s water affairs” (Turton
et al. 2004). The project was compared to the
Volta River Project in Ghana and was said to be
bigger than the TVA itself: in brief “The project will
change the face of South Africa… The Orange
River Project will transform the desert into a
paradise.” Above all, proclaimed Roux, the project
would serve to project the country’s power: “In the
history of all young civilised countries the time
arrives when big and imaginative water
development projects must be launched to
promote the growth of areas of development…
[and] to maintain the rate of progress for the
country as a whole” (Turton et al. 2004).
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Several river basin initiatives were also
launched elsewhere in Africa (Scudder 1994). In
1973, the Nigerian government established two
River Basin Development Authorities (RBDAs) in
the Chad and Sokoto basins in the north of the
country, followed three years later by another
seven river authorities (Adams 1985). These
authorities were given broad mandates (from flood
or pollution control to fisheries, throughout to
livestock breeding and rural extension services)
and were widely seen as attempts to circumvent
inefficient state ministries (Adams 1985). RBDAs
were used to win support to the government by
channeling money to regional projects and
focused on costly dam/irrigation projects rather
than on integrated development or management
(Okafor 1985).13 Similar flaws were recorded in
other countries, such as in Kenya (Newson 1997),
with pervasive problems of resettlement,
efficiency, environmental damage, and failure to
account for existing production systems.

River basin development and “integrated
development schemes” were fashionable
concepts of the time, well befitting the “pseudo-
comprehensive-programs,” described by
Hirschman (1967), prone to extravagant claims
that give decision makers the “illusion that the
‘experts’ have already found all the answers to
the problems and that all that is needed is faithful
implementation.” This trend was reflected, or
maybe fuelled, by several international meetings.
In the mid-1950s the UN Secretary General
stated that “river basin development [was] now
recognized as an essential feature of economic
development” and the 1958 Report of a Panel of
Experts on “Integrated River Basin Development”
defined “integrated” as meaning “the orderly
marshalling of water resources of basins for
multiple uses to promote human welfare” (UN
1958). This technocratic and construction-biased
approach would not be altered in later revised

versions (UN 1970) and conferences (UN 1976;
Saha and Barrow 1981).

River basin development was at its peak.
Looking back, in 1957, at the coalescing of the
idea, White (1957) distinguished three contributing
threads: the construction of dams for multipurpose
use (cogently demonstrated by the Hoover Dam);
the concept of basin-wide development, where the
aim was to “harness” the full flow of a drainage
basin; and the more controversial idea of
comprehensive regional development, with the aim
of instilling social and economic development
through massive and coordinated public
investment.14 It was attractive to governments
because it was part of nation building and embodied
national pride and faith in modernism, while bringing
legitimacy to the state. In some cases, it embodied
a strong ideological drive to prove the superiority of
communism, as in the USSR (Pearce 1992) and in
China (Shapiro 2001), where Mao declared a “war
against nature.” It also appealed to donors and
development banks, as well as to construction firms
associated with them (Scudder 1994), because river
basin projects held the promise of concrete and
large-scale changes, while minimizing project
management costs. They suited a developmental
ethos based on capital and technological transfer.
Massive state investments were also advocated
given the limited benefits of earlier policies based
on private investments, as in Spain (Fernández
2000) or the private sector’s inability to build robust
and large-scale systems (as in the US with
bankruptcy of irrigation districts).

The dominant theme of that period was to
capture and harness water resources for ‘orderly’15

development, put them to work for human
benefit16 and, as Winston Churchill had put it, see
rivers “perish gloriously and never reach the sea”
(McCully 2001): “not a drop of water should reach
the sea” became the recurring motto of nations
bent on redressing “natural deficiencies” through

13More recent assessments have remained critical: see Mitchell 1995.
14The concepts of integrated land and water management and of unified basin management, under the command of a basin authority,
were also very much debated but were the subject of controversies, with little or rare application on the ground (White 1957).
15The word well summarizes the instrumental rationality of development and has enjoyed widespread use. See for example the TVA’s
“general purpose of fostering an orderly and proper physical, economic, and social development” (TVA Act 1933).
16See the chapter “A river is put to work for the people” in Lilienthal 1944. Rivers are seen as “idle” and “destructive.”



15

ingenuity, technology and science. Although the
motto well epitomizes the hydraulic thrust of
engineers and politicians during this period of
history, it is reminiscent of the words attributed to
Parakrama Bahu l, King of Lanka (now Sri Lanka)
in the twelfth century, who declared: “Let not a
single drop of water that falls on the land go into
the sea without serving the people.”17 Such a
conception of integrated basin planning and
management, history would show, contained
within itself the seeds of centralization and
gigantism (Iyer 2004).

At the end of this phase, governance patterns
for river basin management showed increasing
limitations. It became ever more apparent that
agro-economic, economic or political logics often

Remembering People and Nature

17It is fascinating that similar statements have been made in most arid countries (and sometimes elsewhere) by leaders of all ideologies
and faiths: Swyngedouw (1999), for example, refers to the Spanish motto that “not a single drop of water should reach the Ocean
without paying its obligatory tribute to the earth” and writes that the dominant view at the time [beginning of the twentieth century]
was that “Spain would never be rich as long as its rivers flowed into the sea” (Maluquer de Motes 1983). In India, Gandhi (1946)
stressed that “owing to our neglect and folly, the year`s rains are allowed to run down into the Bay of Bengal and the Arabian Sea. If
all this water was trapped and harnessed into irrigational purposes by the construction of dams and tanks, there should be no famine
or food shortage in India.” In Brazil, at the end of the nineteenth century, Senator Francisco de Britto Guerra proclaimed that the
“sertão would only be happy when its water would not reach the sea” (Guerra and Guerra 1980). In Cuba, Fidel Castro embraced
dam building in the 1960s and stated his objectives that “not a single drop of water be lost, that not a drop of water reach the sea ...
that not a single stream or river not be dammed” (Díaz-Briquets and Pérez-López 2000). Likewise, among numerous other examples,
Stalin declared that “Water which is allowed to enter the sea is wasted” (Pearce 1992). Despite the awareness about environmental
degradation gained in the last decades, the political/ideological appeal of such declarations remains high, judging from President
Zemin’s (1997) celebration of the Three Gorges Dam of the Yangtze River. After reviewing “examples of the ancient Chinese people’s
indomitable spirit in successfully conquering the nature,” Zemin referred to the dam, “the scale and overall benefits of which have no
parallel in the world… [and which] embodies the great industrious and dauntless spirit of the Chinese nation and displays the daring
vision of the Chinese people for new horizons and better future in the course of their reform and opening-up.” Likewise, the Indian
Prime Minister has recently called for “the establishment of ‘a TVA for the Brahmaputra‘ which would combine major water infrastructure
with modern management approaches to make water a stimulus for growth“ (Briscoe 2006).
18The Hetch Hetchy Valley is considered as the first major ecological controversy of the US. Considering that “no holier temple had
ever been consecrated by the heart of man,” Muir’s Sierra Club led a countrywide emotional combat against “Mamon” but the valley
was eventually dammed to supply water to San Francisco.

unfold at spatial scales or units other than the
river basin. The river basin concept also came
under fire from those quarters interested in
developing long-distance interbasin transfers.
Although interbasin transfers are as old as
antiquity, the gradual exhaustion of convenient
storage reservoirs led to proposals of massive
transfers from ‘surplus’ to ‘deficit’ basins. Some
projects, like the NAWAPA, proposing a link
between Alaska and Northern Mexico, heralded
an attempt to reinvent the hydraulic mission at
the supra-basin scale. The hidden costs of such
massive transformations of nature and local
societies started to surface. The age-old dream of
not letting a drop of water getting lost to the sea
was soon to turn sour.

century earlier, of the Hetch Hetchy Valley,18 a
“holy” valley threatened by “temple destroyers,
devotees of ravaging commercialism” (Nash 1973;
emphasis added). American conservationists had
been influential in the early twentieth century but
a rift had appeared between utilitarian
conservationists, who put their faith in science,
rational planning, and multipurpose dam
development to conserve water, and
preservationists, who stressed the nonutilitarian

The frantic development of water resources
initiated in the first half of the twentieth century
and brought to a climax in the 1950s and the
1960s incurred massive social and environmental
costs and ushered in a drastic reconsideration of
the hydraulic mission. Obviously, environmental
consciousness had not waited for such dire
straits to arise. Nehru’s marvel at India’s “modern
temples” in the 1950s was a contrasting
reminiscence of John Muir’s defense, half a
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values of water (Nash 1973). From a natural
temple to one made out of concrete, the
pendulum would, several decades later, swing
back to more concern for the environment.

To be sure pollution problems were not new in
the 1960s. As mentioned earlier, the Industrial
Revolution had, very early on in the nineteenth
century, taken its toll on English and American
rivers, as well as on industrialized regions like the
Ruhr. Litigation between polluters (mines,
industries) and other uses were generally resolved
to the benefit of industrialists seen to serve a
“greater public interest.”19 Legislation had been
passed and some control of pollution attempted
but local municipalities were reluctant to enforce
rules for fear of penalizing the development of
industries in their own locality (Kinnersley 1988).
In sum, lack of standards, enforcement and
political will from local authorities resulted in the
fact that, until the 1960s, none of the European
countries had succeeded in tackling the problem
effectively and the situation was getting out of
hand (Kinnersley 1988).

In the early 1970s, environmental costs were
still considered as “intangible” and calls for
integrating this dimension remained naive (OAS
and UNEP 1978). Human costs, especially in
terms of displaced populations, were also
overlooked. The Stockholm 1972 United Nations
Conference on the Human Environment rang the
alarm by pointing to “growing evidence of man-
made harm in many regions of the earth”20 but
still saw “rational planning as… an essential tool
for reconciling any conflict between the needs of
development and the need to protect and improve
the environment,” while developing countries

would have to resort to “additional international
technical and financial assistance.” It was only in
1980 that the World Bank required consideration
of resettlement as a project cost (Scudder 1994).
Several books, surveys, and international
conferences21 contributed to raising industrialized
societies’ awareness of environmental degradation
in a context of shifting values. Somewhat
paradoxically, while environmental degradation
signalled the decline of the developmental
concept of a river basin of the preceding phase, it
also reemphasized the hydrological unity of the
basin and its relevance for the management of
pollution problems, particularly when nonpoint
source pollution became critical.

In the US, the demise of the river basin
concept was due, in part, to sheer weariness of
environmentally unfriendly and costly projects.
But it also reflected the way regionalism
dissociated itself from the river basin and often
adopted multi-scale and more urban or
recreational planning units; water management
ended up severed from other aspects of regional
development and concentrated on river
engineering (Wengert 1985). After the 1965 Water
Resources Planning Act, six “Title II” water basin
commissions22 were formed. These commissions
sought to better balance federal and state power.
Their mandates were limited to river basin
planning and policy, with no enforcement,
regulatory or water resource development
functions, and no representation of local interests
and stakeholders, other than through state
agencies (Harrison 1980). These organizations
appeared to have been mostly confined to the
issue of water quality management, a somewhat

19For example, in a 1913 case opposing a summer resort in Colorado and a power company, the latter’s interests prevailed, as the
court stated that “the dominant idea was utility, liberally and not narrowly” (Teclaff and Teclaff 1973).
20“We see around us growing evidence of man-made harm in many regions of the earth: dangerous levels of pollution in water, air,
earth and living beings; major and undesirable disturbances to the ecological balance of the biosphere; destruction and depletion of
irreplaceable resources; and gross deficiencies, harmful to the physical, mental and social health of man, in the man-made environment,
particularly in the living and working environment” (UNEP 1972).
21For example, Silent Spring by Rachel Carson (1962); surveys on water quality in different European countries which showed European
standards were generally not met; the Stockholm UN Conference on the Human Environment in 1972 and “The Careless Technology”
Conference (Farvar and Milton 1974); various oil spills on coastal areas, the Tchernobyl disaster and the chemical spill into the Rhine
from a pharmaceutical factory in Switzerland, both in 1988, are examples of events which contributed to environmental awareness.
The US National Environmental Policy Act was enacted in 1969 and would only gradually become effective.
22Great Lakes, Missouri River, New England, Ohio River, Pacific Northwest and Upper Mississippi regions.
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chronic problem,23 with the need to integrate
various new federal regulations24 (Goetze 1980).

The conflicts and debates around the
respective virtues of the state, river basin or
federal levels for water pollution management
revealed common lines of argument (Goetze
1980): river basin organizations are needed to
internalize interstate conflicts and pollution
impacts, they promote control projects such as
waste treatment plants that are regional in scope,
and they allow policies, standards and control
measures to be sensitive to on-the-ground
realities. Federal regulations do not allow
adjustment to local realities but force states to
respond to general public outcry over pollution
problems and avoid the adoption of differential
norms which could give economic advantages to
states with less constraining standards. At the
same time, it was recognized that some pollution
problems were extremely local and could be
solved by state agencies without referring to the
basin level.

In 1980 and 1981, two major conferences
were organized by the American Water Resources
Association under the old banner of “Unified river
basin management.” The legitimacy or relevance
of “regional institutions” (that is, Title II river basin
commissions), were described as limited,
constrained by the traditional bickering between
state and federal institutions and prerogatives.
Overall, these basin-level organizations proved to
be rather ineffective, and Goetze (1980)
concluded that, irrespective of their technical
merits, they would have difficulties in developing
within the American political framework, due to
the opposition of existing political institutions and
their success in defending their prerogatives. In

addition, regional river planning ended up facing
budget restrictions and a loss of support with the
rise of environmental problems. President Reagan
abolished the six river basin commissions in 1981
(Goldfarb 1994).

In the UK, the advent in 1974 of all-purpose
and all-encompassing Regional Water Authorities
was a response to the perceived necessity of
internalizing basin externalities; of giving more
attention to water-quality issues; and of the belief
that improved management and economies of
scale would result from centralization (Kinnersley
1988; Spillett et al. 2003).25 The absorption of
municipal utilities (but not of existing private
ones) resulted in combining standard setting and
operations under the same organization. The
National Water Plan also emphasized interbasin
transfers, and Pitkethly (1990) saw the Regional
Authorities as a way of centralizing decision-
making powers and facilitating such transfers.

In France, the emergence of the Agences
Financières de Bassin (Financial Basin
Agencies), as part of the 1964 Water Law, was
also largely due to critical pollution problems,26

forcing the recognition of the environmental value
of water alongside its economic potential. But it
was also a pragmatic way of addressing the huge
financial requirements needed to tackle the
pollution problem emerging at the time (Ghiotti
and Haghe 2004). The unique facet of the
Agences is the mix of economic incentives to
users and polluters to improve their practices
complemented by Basin Committees which allow
representation of the state, local government and
users (Barraqué 1999; Buller 1996). They have
taken over new planning responsibilities and been
renamed Agences de l’Eau (Water Agencies) but

23The first Interstate Sanitation Commission had been created as early as 1935 to abate pollution in the port of New York and to
enjoin the states of New York, New Jersey and Connecticut to collaborate in solving common problems. Similar commissions for the
Ohio and Potomac rivers were established in the 1940s not only to regulate pollution impacts across states but also to forestall
potential federal meddling. The Delaware River Basin Commission and the Susquehanna River Basin Commission, established in
1961 and 1970, respectively, based on interstate compact commissions, encompassed land management and they were given the
power to define and enforce water-quality standards (Goetze 1980).
24In particular, the National Environment Planning Act (NEPA) and the 1972 amendment of the Water Pollution Control Act.
25Pitkethly (1990) believes that the reorganization was “largely a process of getting rid of irritating parochialism on the part of local
councillors and councils and replacing it with a technical meritocracy.”
26And also to the necessity to ensure the large flows needed by new nuclear plants for cooling (Nicolazo 1997).
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water-quality control remains a central goal,
especially after more stringent environmental
standards were issued by the European Union in
1992 (Betlem 1998). In Germany, pollution was also
the main issue to be tackled by river basin
organizations. As in France, the German
organizations have a crucial financial role, in that
water treatment is self-financing through a system
of charges, but in contrast to the French Agences
they also build and operate facilities (Betlem 1998).

In sum, the period from the late seventies to
the early nineties saw a certain demise and loss
of appeal of the river basin concept, especially as
a unit for development. Pollution and water-
quality issues, which took center stage in all
industrialized countries, partly reinstated the

Complexity and Integrated Water Management

importance of the basin but pollution was mostly
tackled through treatment of point-source rather
than through “unified basin management.”
Responses to environmental degradation
remained state-centered and expert/agency-driven
and managerial, and were met with mixed
success. Attempts at internalizing problems by
increased concentration of powers (UK) or agency
coordination (US) were bedeviled by the
complexity of local problems and administrative
infighting, and showed the necessity of spreading
and articulating governance patterns across
scales. Integrated management and basin
approaches, although unable to exhibit much
convincing success, would however make a
remarkable comeback in the ensuing decade.

As apparent in the preceding sections, the idea of
integrating the various parameters or activities
which have a bearing on water development or
use is not new. Successive management errors
and interventions that were too narrowly
conceived invariably led to a renewed call for a
‘unified’, ‘comprehensive’ or ‘holistic’ approach in
which the river basin appeared as the spatial unit
of analysis. The rise of the concept of Integrated
Water Resources Management (IWRM) in the
1990s,27 with its emphasis on river basins as
planning and management units, is of course
reminiscent of earlier conceptualizations and can
even be seen as “old water in a new bottle”
(Biswas 2004). Yet, IWRM also embodies several
concerns that used to be minor but which have
become more salient over time with the growing
(over)commitment of water resources in many
basins. For example, the overexploitation of
aquifers, the outgrowth of diffuse pollution,
sectoral competition, the importance of

nonconsumptive uses of water and the need to
involve stakeholders, have all moved from the
background to the limelight. Opposition to dams
has also gained momentum. The human and
environmental costs of river basin development
revealed in the last two decades had been left
largely unaddressed (it was only in 1991 that the
World Bank was to make Environmental Impact
Assessments compulsory). In 1993, in a
landmark statement, the US Bureau of
Reclamation publicly announced that “federally-
funded irrigation water supply projects [would] not
be initiated in the future,” marking a dramatic end
to its historical mission (Postel 1999).

More radically, perhaps, these changes signal
a time when problems are increasingly complex
and not directly amenable to neutral, rational, or
scientific solutions. Engineers, planners and
economists cannot provide the answers to
“messy” situations where shifting and conflicting
interests, worldviews, and values constantly

27OAS and UNEP (1978) and Barrow (1998) attempted to distinguish between several conceptions of River Basin Development Planning
and Management, and Downs et al. (1991) looked at examples of integrated management. They showed that very different types of
experiences are described with a similar vocabulary. This diversity shows not only that varied local contexts, types of use and management
lead to different problems but also that hardly anywhere have truly integrated approaches been implemented.
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reconfigure both the problem and its solutions
(Lachapelle et al. 2003; Sneddon et al. 2002).
Decentralization and democratization, wherever
they occur, also mean that “adherence to
historical centers of political and economic power
is loosening” and that decision making cannot
any longer be confined to a few line agencies or
to the highest political authorities (Reuss 2004).
In short, water problems have become too
complex to be tackled by expert knowledge
alone, especially that of conventional water
experts (Biswas 2004).

IWRM and its Integrated River Basin
Management (IRBM) derivative have now become
a rallying call of mainstream thinking on water
management. Earlier calls for IRBM were made
by the UN in 1970 and 1976, at a time when
system analysis was becoming fashionable.28

Planning was to be interdisciplinary, continuous
and adaptive, just as emphasized more recently
(WWPRAC 1998). The 1992 Dublin Principles
(finite nature of water, holistic approaches,
necessity to consider economic and social
dimensions, need to make water management
more participatory) and Agenda 2129 all stressed
aspects of management that are supposed to be
integrated at the basin (or aquifer) level. In the
wake of the Rio Conference, the 1993 World
Bank Water Policy underscored that “in many
countries, institutional reform will focus on river
basins as the appropriate unit for analysis and

coordinated management,” (World Bank 1993)
while in 2000, the World Water Commission
(2000) emphasized that “every river basin system
should be managed holistically.”

The final consecration of the river basin as a
management unit may have come recently, with
the EU (2000) making the catchment principle the
cornerstone of its Water Framework Directive,
enjoining “Member States… [to] ensure the
appropriate administrative arrangements, including
the identification of the appropriate competent
authority, for the application of the rules of this
Directive within each river basin district lying
within their territory.”30 IWRM and river basin
planning and management appear as consensual
concepts, from water experts to international
banks and from NGOs to multilateral agencies.31

The revival of IWRM and the river basin
concept is strongly linked to the confluence of
four strands of thought or concerns of growing
influence. Environmentalists promote the
“ecosystem approach,” described as a “strategy
for the integrated management of land, water and
living resources that promotes conservation and
sustainable use in an equitable way” (CBD 2000;
Brown and King 2002), and reemphasize the
interconnectedness of terrestrial and aquatic
ecosystems and the hydrological logic of the
watershed or the basin, while simultaneously
recognizing that socioeconomic dimensions
transcend the boundaries of the basin. Second,

28In the 1970s, emphasis was still placed on development of river basins: see discussion of the findings of a 1976 UN Conference on
“River Basin Development: Policies and Planning” in David 1976: River basin development is still conceived as a linear process in
stages, where the water regime becomes increasingly “regulated,” towards a “long-range complete regulation of water resources” in
“fully developed” river basins.
29See UN 1992: “Integrated water resources management is based on the perception of water as an integral part of the ecosystem, a
natural resource and a social and economic good, whose quantity and quality determine the nature of its utilization… Integrated
water resources management, including the integration of land- and water-related aspects, should be carried out at the level of the
catchment basin or sub-basin.”
30See also the European Declaration for a New Water Culture (Anonymous 2005): “The river basin is established as the regional
framework for water management, in recognition of the systemic structure of the natural continental water cycle. Taking on board the
indivisibility and integrity of ground and surface water systems, the Directive furthers integrated management at river basin level,
surmounting borders in EU crossborder river basins.”
31The recommendations of the Bonn Conference in 2001 (GTZ 2001) reaffirms: “Watersheds, river basins, lakes and aquifers must be
the primary frame of reference for water resources management. Institutional and participatory mechanisms need to be developed at
this level.” ADB (2000), in its turn, observed “a broad global agreement” on concepts of IWRM and basin management and enshrined
them in its water policy. The OECD (2003) optimistically notes that countries are recognizing the benefits of “using a ‘whole basin’
approach to water management” in order to “avoid problems” due to the existence of competing local political constituencies in the
basin, and enjoins states to “apply the ecosystem approach to the management of freshwater resources and associated watersheds,
based on integrated river basin management.” Green NGOs have endorsed these principles (vide the World Wide Fund For Nature
[2001], which considers “the use of river basins as the basic unit for all water planning and management actions” and “promotion of
Integrated River Basin Management (IRBM) as one of its priorities”).
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the growing weight given to economic aspects of
water management and the frightening financial
burden of water supply and water treatment have
also prompted the river basin as the natural unit
where externalities could be internalized by
charging users and polluters (the French
experience in that respect being now consecrated
and extended to Europe via the Directive). Third,
as hydrologic interconnectedness between users
and competition for water grew, it became
pressing to address upstream/downstream and
other environmental externalities at the basin
level. Lastly, experiences in watershed
management, although they can also signal the
fragmentation of the basin approach, reaffirm the
logic of the watershed, while emphasizing
stakeholder representation and the principle of
subsidiarity.

The watershed, or subbasin, is also the
central feature of new philosophies or strands of
social activism like bio-regionalism. Bio-
regionalism emphasizes civic responsibility and
ecological stewardship with respect to
communities of place and is concerned with
developing patterns of governance that befit
natural units defined on ecological and community
grounds (McGinnis 2005). In a sense, it renews
the old search for the organization of societies
according to ‘ideal’ or ‘natural’ boundaries and
fuels the proliferation of watershed-oriented
groups, particularly in the United States. It is
however recognized that ecosystems are not
coterminous with watersheds and the debate on
whether eco-regions should be preferred to
watersheds (or how they may complement each
other) is still open (Omernik and Bailey 1998).

Several promising initiatives, innovations and
evolutions of river basin management have
gradually developed in several countries and
propose a variety of institutional arrangements. In
Australia, the Murray-Darling River Commission
started as a development and water sharing
organization but evolved into a coordinating
agency working between competing states,
addressing issues such as over-allocation,
salinity, algal blooms, waterlogging or degradation
of rivers and wetlands (Haisman 2004).
Coordination, monitoring and provision of

technical advice are also central tasks of the US
Commission like the Delaware Commission, while
councils providing negotiation arenas, conflict-
solving and regulation of allocation can be found
in countries like Mexico, South Africa, Zimbabwe
or Brazil. The vogue of the IWRM concept has
translated in a multitude of attempts to establish
River Basin Organizations (RBOs) of all sorts,
which are believed to be a necessary medium to
achieve integration. The Australian or the French
“models,” for example, were influential in the
setting up of RBOs, or water reforms, in countries
such as Brazil, Indonesia, Morocco, Sri Lanka
and Vietnam (Pigram 2001; Malano et al. 1999;
Birch et al. 1999; Molle 2005).

With growing evidence that effective
implementation of IWRM at the basin level (or
otherwise) demands sophisticated institutional
arrangements, democratic structures and patterns
of governance that are polycentric rather than
unicentric, it is apparent that IWRM is still often
conceived as something that can be introduced by
fiat, goodwill and expert knowledge (Molle et al.
2006). The proposal of the Plan of Implementation
of the Recommendations of Johannesburg Summit
to “develop integrated water resources
management and water efficiency plans by 2005”
(UN 2001) also reveals the adherence to old
modes of bureaucratic command and control.
There is no question that improvements through
administrative reordering, better interagency
coordination, or systematic examination of
available options are desirable and achievable but
when framed as an issue of managerial
competence and know-how transfer IWRM tends to
depoliticize resource management and to confine
itself to calls for participation or deliberative
democracy. Community/collaborative models of
governance (Kenney 2000), and multistakeholder
platforms or approaches focusing on negotiations
(Edmunds and Wollenberg 2001) are often not
effective in rebalancing power despite the appeal
of their consensus-oriented framework.

While the river basin is, at a rhetorical level,
becoming a hegemonic concept, fully supported
and disseminated by the European Union through
its Water Directive, it is too early to draw lessons
on this drive towards the standardization of water



21

policies and river basin management. However, a
few challenges and difficulties can already be
identified:

1. The emphasis on Integrated River Basin
Management is very much imposed by the
evolution of water problems in industrialized
countries which have, by and large, gone
beyond the phase of large infrastructural
development. The concomitant abandoning of
Integrated River Basin Development may be
resented by developing countries for which
this is still a crucial issue (Thatte 2005),
thereby limiting their interest in IRBM.

2. Like other buzzwords, IWRM is likely to fall
prey to opportunistic hijacking by interest
groups. It may become “no more than
bureaucratic hoops to jump through in order
to obtain financial aid” (Chéret 2004); or be
used by consultant firms to repackage their
business-as-usual strategies (Molle 2005) or
to “obscure the top-down nature of projects,
making them appear to be bottom-up
approaches so as to dampen criticism and
attract Western economic and technical
assistance” (Tsering 2005, on China).

3. The limitations identified above in terms of
governance mean that too little is likely to be
achieved in terms of effective rebalancing of
power, genuine empowerment of some
constituencies (typically poorer segments of the
society), or defense of the environment. Such
rebalancing is tightly linked to wider processes
of democratization, the dynamic of which
obviously lies beyond the water sector proper
and which typically develops only slowly.

4. Water resources remain strongly linked to the
basin scale but the more we ‘integrate’ (with
the exception, perhaps, of land-use
management), the more we may get beyond
the basin, both spatially and in administrative/
political terms, towards regional or national
planning and goals. Likewise, developmental

dynamics increasingly revolve around urban
expansion, industrial development, or tourism,
which have spatial logics not coterminous
with river basins (Narcy and Mermet 2003;
Barreteau et al. 2004). With decentralization,
regions and communes are given more power,
and they claim a wider role in the planning of
resources development.

5. Likewise, our ability to address environmental
degradation is strongly determined by our
understanding of ecological changes, by
shifts in our conceptions of nature and even
by paradigmatic changes in our views of
human-environment relationships,32 all of
which change only incrementally and relate to
wider societal evolutions.

6. The suitability and the acceptability of
centralized river basin management, or of a
basin-wide administrative structure endowed
with sufficient powers, are very much linked
to the political culture of each particular
country, notably the relationships between
central and local government. Some have
branded River Basin Organizations as
incompatible with US culture. Barraqué (1999)
emphasized that it is certainly not by chance
that the three European countries with RBOs
covering their territories are England, France
and Spain, which were centralized and strong
monarchies at the time of the emergence of
modern nations. In addition, problems of
“spatial fit,” stemming from the misfit between
natural, social and administrative units remain
pervasive (Moss 2004).

7. The emphasis on rather large river basins,
and management of water at this level may
contradict the principle of subsidiarity, which
posits that all decisions must be taken at the
lowest relevant level possible. It also
overlooks the fact that many problems are
local in nature (e.g., local point-source
pollution or flooding in upper catchments) and

32Scientists like Kay (1994) see “ecosystem management [as] an oxymoron, [since] it is our interactions with ecosystems which need
management.”



22

may not concern the whole basin in the first
place (Moench et al. 2003). There is a need
to reconcile the basin level with local
dynamics, centralized with local decision
making. Centralized RBOs are poorly suited
for such a task and complex management is
best done by basin organizations that ensure
monitoring, coordination and technical advice
(Molle et al. 2006).

In France, this latter point has led to the
combination of river basin master plans (SDAGE)
with subbasin plans (SAGE) designed by local
water commissions (Commissions Locales de
l’Eau, or CLE) based on communal divisions
(Buller 1996; Betlem 1998; Piégay et al. 2002),
and implemented in a contractual manner (e.g.,
contrats de rivière33). In Australia, the Murray-
Darling Commission is now making links with
local initiatives now lumped as Landcare. In the
US, this contradiction led to a recommendation
for the better integration of (large) basin and
(smaller) catchment management and for making
Watershed Councils consistent with federal and
state policies and regulations (WWPRAC 1998).
The fragmentation of river basin management by
the development of local actions, as epitomized
by the US watershed movement, not only
demonstrates the growth of local problems but
also encourages involvement of local populations
in solving these problems (Kenney et al. 2000),

although this movement is not immune to
criticism (Kenney 2000). There is a need to make
sure that regional goals and national principles
are not sacrificed to local economic interests
while, at the same time, flexibility, cost-
effectiveness and practicality must be ensured
locally (Adler 1995).

If the ambitious, some would say utopian,
objectives enshrined in IWRM principles are
consensual, their operationalization tends to remain
elusive. Institutional arrangements for river basin
management, as stressed by Mitchell (1990),
reflect perceptions, attitudes and ideologies which
make certain combinations more acceptable than
others. Basin organizations may or may not be
acceptable and/or efficient depending on the type
of problems, on the bureaucratic configuration, on
the political culture, on the type of relationships
between state and citizenry, and on who is paying
for what. In that sense, if the hydrologic and
ecosystem interconnectedness of a river basin is
universal (with the caveat that the nature of this
interconnectedness will vary a lot depending on
climatic, physical and other characteristics), the
ways in which interrelationships are addressed
can vary. Paralleling the complex hydrological
interconnectedness of subbasins/basins with
adequate nested levels of governance and with
corresponding allocation schemes of the financial
burden remains a challenge for the current
century.

33See http://www.gesteau.eaufrance.fr and Allain 2002. In the 1980s, the contradiction between basin and local management was
apparent in the development of river contracts independently of the Basin Agency.
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Conclusions and Perspectives

The concept of a river basin as a management or
planning unit has gone through several stages
and is in a state of flux. From its western
‘discovery’ in the eighteenth century to its advent
as an overriding concept of European water
policy, the river basin has been conjured up and
mobilized in evolving contexts and with varying
intentions. Associated with utopian ideas of the
late nineteenth century, it supported ideas of full
control of the hydrologic regime and multipurpose
dam construction in the 1930-1960 period, then
partly faded and was revived to address water-
quality problems, before reemerging in the 1990s
as the cornerstone of IWRM, enriched and
blended with watershed and ecosystem
management approaches. These approaches
reflect the growing complexity of the human-
environment nexus and clearly distinguish
themselves from the utilitarian and managerial
approaches tested in the late seventies and
eighties by putting humans at the heart of the
ecosystem and citizens at the helm.

This historical retrospective made it apparent
that concepts are often formulated quite early but
that several decades may pass before they are
taken up and materialize. Large-scale
development of basins and projects to subjugate
nature were already discussed in the second half
of the nineteenth century but really took off only
in the 1920-1930 period. Conservationism and
preservationism were prominent in the US at the
turn of the twentieth century but would become a
political force to be reckoned with only many
decades later. Multi-objective planning was
developed in the late 1950s (Reuss 1992) but its
philosophy took center stage only when embodied
in the IWRM principles of the 1990s. This
illustrates how ideas require proper technological,
societal and political conditions to effectively
influence the course of history.

Beyond its relevance as a geographical unit
for the study of hydrology or for water
resources development purposes, the river
basin is also a political and ideological
construct. We have shown how it was

associated with scientism and to the intellectual
project of domination of nature, and how it was
branded as a weapon by constituencies as
diverse as the first conservationists in the US,
the counterreform traditionalists in France and
the revivalists of the Spanish regeneracionism.
More generally, it was used by political
establishments, both in the North and in the
South, to symbolically legitimize and strengthen
their power and to—supposedly—deliver the
fruits of ‘development’ to their countries. The
concept draws its strength from its ‘naturalness’
and, as it becomes more embracing and
invasive, tends to be reappropriated by sectoral
interests. It has been used to lump projects
and to get the green light for economically
unsound specific projects and is associated
with IWRM as a way of legitimizing river basin
master plans which may differ little from those
proposed in the preceding decades. It has also
been used by states to side-step inefficient
established administrations.

In earlier years of the twentieth century, the
use of the river basin for planning and
management was not driven so much by an
awareness of interconnectedness and the need to
integrate the many dimensions of water. It was
first and foremost a hydrologic or engineering
concept (sizing structures with regard to the
natural hydrologic regime and to human needs or
‘demand’) paralleled by a drive by states to
centralize and control water at basin level in order
to take control over allocation and secure needs
that were considered as national priorities (urban
supply, hydropower, industries, etc.). At the time
when support for infrastructural development
subsided, emphasis shifted to river basin
management, in particular for the purpose of
tackling pollution problems, but with mixed
success. In developing countries, most river
basin organizations have been instrumental in the
development of infrastructures, with those
involved in management generally remaining
confined to dam management. In the US, the
TVA and other models with various mixes of
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federal and state responsibilities were tested but
abandoned; in the UK, the trend has first been a
gradual concentration of authority at the basin
level; in France, river basin agencies were
created to internalize externalities, notably in
terms of pollution; in Australia, the Murray River
Commission started as a development and water-
sharing organization. All these organizations
eventually metamorphosed into coordinating
agencies and had to reconfigure themselves in
order to accommodate local scales, processes
and stakeholders.

The consecration of the river basin as an
arena to address natural complexity, and to
reconcile antagonistic human uses, values and
worldviews, signals a radical change from earlier
utilitarian approaches, even if the IWRM rhetoric
tends to perpetuate a lingering conception of
integrated management as an issue requiring
expertise, technology, capacity-building and
institutional fixes. The depoliticization inherent in
mainstream approaches is, however, unlikely to
dissolve the fundamentally political nature of
natural resources management: interventions
have financial, political, social and environmental
costs, as well as direct and indirect, private and

collective costs, which are not spread evenly.
Decisions tend to amount to a shifting of costs
and risks by certain stakeholders onto other parts
of the basin, or onto other segments of the
society, or onto Nature. As pressure over land
and water resources increases, both the basin
hydrological and the social interconnectedness
become critical, requiring elaborate governance to
ensure, or restore, equity and environmental
sustainability.

Patterns of governance may show varying
degrees of (de)centralization and of public
participation, and they may be based on
administrative or basin boundaries, and they may
cover many or few aspects which need to be
integrated. So far, administrative infighting,
sectoral and vested interests, lack of
understanding of natural complexity, and
insufficient attention to the diversity of uses and
values have hindered progress. The way in which
the concept of Integrated River Basin
Management is to be operationalized will vary
widely between countries and is likely to evolve
constantly, in the endless search for elusive
governance units that would unite nature and
societies.
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