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FOREWORD

A rapidly growing demand on freshwater resources, resulting in increased water stress
in severd parts of the world, increasing pollution of freshwater resources and degraded
ecosystems, made the UN Commission for Sustainable Development in 1994 cdl for a
Comprehensive Assessment of the Freshwater Resources of the World. The find report
(E/CN.17/1997/9), prepared by a Steering Committee consisting of representatives for
UN/DPCSD, UN/DDSMS, FAO, UNEP, WMO, UNESCO, WHO, UNDP,
UNIDO, the World Bank, and Stockholm Environment Ingtitute, is presented to the
CSD 1997 and to the UN Generd Assembly Special Session June 1997.

Within the process of the Assessment a number of background documents and
commissioned papers were prepared by experts with various professona background.
The document Urban Water — Towards Health and Sustainability is one of these. As
acientifically based document, any opinion expressed is that of the author(s) and does
not necessarily reflect the opinion of the Steering Committee.

Stockholm, June 1997

Gunilla Bjorklund
Executive secretary
Comprehensive Freshwater Assessment
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ABSTRACT

Few would dispute that urban water systems should be both healthy and
sustainable. Ideally, along with efficiency, these are central pillars in every urban
water strategy. Unfortunately, the narrow pursuit of health can undermine the
sustainability of water systems, and vice versa. Such trade-offs must not be
rationalised away, but recognised in order to develop diversified and better aimed
water strategies. It is crude policies, such as promoting health by providing free
water for all, or promoting sustainability by charging everyone high prices, that
create the steepest trade-offs. Trade-offs are far less evident with more
sophisticated policies, targeting particular users or uses, and built upon a better
understanding of water related disease, hydrology, markets and politics. Our
ignorance is however no excuse for inaction: there are many obvious things that
need to be done. But nor is the need for action an excuse for remaining ignorant:
there remains a great deal of relevance to learn regarding urban water, and how it
relates to both health and sustainability.



1. INTRODUCTION

Defining the Sustainable City and the Healthy City

Broadly defined, a sustainable city embodies dl the good qudities a city can have, and
perhaps a few more besides’ A hedthy city is much the same?® Yet the goas of
sudainability and hedth, more narrowly defined, are by no means identicd. And
however vdiantly one tries to extend the concept of the sudtainable city to cover
contemporary deprivations, it implies a specid concern not to compromise the future.
Likewise, however vdiantly one tries to extend the concept of a hedthy city, it implies
an emphadis on traditiond environmental hedlth concerns,

In looking a urban water issues, this paper adopts a narrow usage. Perfectly
sudainable water systems would, according to this narrow definition, be indefinitely
maintainable, and would not undermine the ecological systems and natural resources
upon which the city depends. Perfectly hedthy water systems would minimise water
related diseases, and meet dl of the resdents basic water needs. Whether a sustainable
water sysem is hedlthy, or a hedthy one sustainable, is left open. This dlows two of the
main chalenges for 20" century urban water systems to be kept conceptudly distinct,
and avoids conflating interrelation with identification. While it is important to try to make
the pursuit of sustainability and hedlth complementary, it is equaly important not Smply
to assume conflicts away.

Water and Sustainability: A Problem with a Past as Well asa Future

Water is universally recognised as a critical resource, but the sustainability of water
aupplies is often overlooked in planning for a city’s future. This is not a peculiarly
modern problem. Writing in the 14™ century on “Requirements for the planning of towns
and the consequences of neglecting those requirements,” 1bn Khald(n placed water for
human consumption firgt in the list of resources whose negligence had made a number of
Arab cities of the past “very ready to fdl into ruins, inasmuch asthey did not fulfil dl the
naturad requirements of towns’ (Khalddn, 1981, pp. 238-239). His concern is echoed
in modern texts, describing cities raining the limits of their water supplies (Anton,
1993). Modern technologies, with their much greater capacity to draw on distant
supplies, shift but do not eiminate urban water supply congraints.

In the last two centuries, urban growth and indugtridisation have aso added to the
range of pollution burdens which can threaten the ecologicd sustainability and hedlth of
cities. Many coada zones, rivers and downstream inhabitants have been gravely
damaged by urban polluters who use water to carry away hazardous pathogens or
chemicas. This drategy of displacing urban environmental burdens onto the water
sysems has dso long been questioned, perhaps most doquently by Coleridge, who
penned the following lines at the end of a poem on Colognein 1828:

! In arecent and not untypical attempt to develop measures of urban sustainability, it was agreed
that “environmental integrity, social well-being and economic viability are the three components of
urban sustainability” (Dilks, 1996). In this classification, health is subsumed under social well-
being.

2 The Milan Declaration on Healthy Cities, for example, explicitly subsumes sustainability by
including it as a guiding principle, and claiming that “Health depends on sustaining the world’s
natural resources, as well as the quality of the natural and built environments’ (Tsouros, circa
1992).
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Theriver Rhine, it iswell known,
Doth wash your city of Cologne;
But tell me, Nymphs, what power Divine
Shall henceforth wash the river Rhine?

The Rhine today is less centrd to the “washing” of cities like Cologne (though
some would say the burden has yet again been displaced rather than removed), and the
quality of the water in the Rhine has improved as a result. However, more populous,
more indudtrid, less wedthy cities are palluting their waterways on a far larger scae,
and Coleridge’ s question till resonates.

Nineteenth century commentators dso criticised the manner in which new urban
technologies, and water borne sewerage systems in particular, interrupted the “circulus’
of nature (Reid, 1993, pp. 53-70). Again, it is even possible to find a literary reference,
thistime in Victor Hugo's Les Misérables, where he laments the “blindness of a bad
politica economy” which adlowed faeces to be carried off with water rather than used in
the fidds. Also an advocate of assgning monetary vaues to environmenta problems, he
clamed that: “Each hiccup of our cloaca costs us a thousand francs. From this two
results the land impoverished and the water contaminated. Hunger risng from the
furrow and disease rigng from the river” (p. 1257 of Signet Classcs paperback
edition).

Water and Health: A Problem with a Future as Well as a Past

If seemingly modern issues of urban water, nutrient cycles and sugtainability have
actudly been with us for centuries, seemingly old fashioned issues of water, poverty and
infectious diseases may unfortunately be with us for centuries to come. Reports based
on government satistics indicate that in the early 1990s about one fifth of urban dwellers
in the South were without adequate access to safe water and about one third were
without adequate sanitation, and what governments define as adequate may il be far
from hedthy. There are roughly three million degths every year from diarrheal diseases,
most of which could probably be averted by the better use of water. While water
related hedth problems are likdy to reman far more severe in the South, some are
beginning to reemerge in wedthier countries. The 1993 diarrhoea outbresk in
Milwaukee in the American Midwest, where more than 4,000 were hospitaised after
being infected with a paraste in the municipd water supplies, was a chdlenge to
Northern complacency (World Health Organization, 1996, p. 38).

Unhealthy and yet Sustainable Urban Water Systems

The current burden of water-related diseases (see definitions below) in urban aress is
not, by and large, the outcome of the city-wide water supply and pollution problems that
thresten sustainability. Low income urban neighbourhoods and households are more
likely to lack water because they cannot access the city’s water supplies than because
those supplies are limited. A comparatively hedthy overdl water badance can be
accompanied by extremely unhedthy conditions in disadvantaged nelghbourhoods.
Indoor piping and low weater prices may be the rule in one neighbourhood, while
resdents of a squatter settlement nearby must choose between a heavily polluted stream
and extremely expendve water from vendors. Water may be clean in the pipes, but
heavily contaminated by the time it has been carried home, stored, and ladled into a
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guest’s drinking vessd. For many of the more disadvantaged urban dwelers, water
scarcity and life-threstening water pollution are not future prospects given unsustainaole
practices, but current redlities. Only concerted actions, based on better science, more
respect for locad knowledge, and politics that create a continuous pressure for
improvement, are likdly to make sgnificant headway.

Unsustainable and yet Healthy Urban Water Systems

Alternatively, a city’s water future may be grim even when chegp and reasonably clean
piped water remains widely available. Indeed, many of the measures employed to
address urban environmenta hedlth problems, such as providing low-price piped water
supplies and water borne sewerage systems, can add consderably to the water-
environment burden of a city. Thus the water use patterns of middle income megacities
are particularly unsustainable, despite the fact that the average prevadence of water-
related diseasesis likely to be lower than in smaller but poorer urban centres.

As such, the hedth and sustainability aspects of urban water systems are both
important, but worth keeping conceptudly digtinct. In wedthy cities where piped water
and water borne sanitetion is universaly provided, sustainability can be a very useful
organigng principle for water system improvement. Improvements should not be a threat
to hedth, of course, but it isin the domain of sustainability, more narrowly defined, that
most progress needs to be made. Alternatively, in the more disadvantaged
neighbourhoods, where water scarcity and quaity problems are a serious and immediate
threet, the water agenda ought to be developed around a concern for hedth and
wefare. Improvements should be sudainable, of course, but sustainability is not
gppropriate as an overarching god, however progressve this may seem.

Outlining the Remainder of the Paper

The next section of this paper concentrates on water and urban hedth, reviewing the
“sanitary revolution” of the 19" century, the nature of the water related diseases that till
afflict most disadvantaged urban dwellers, and the relationship between water, poverty
and illness Much was achieved in the 19" century, despite beliefs we would now
regard as dangerous nonsense. Perhaps equdly surprisngly, when cepitd intensive
solutions are not an option, asis the case in most areas where sanitary conditions remain
a serious problem, science Hill provides very limited guidance for water and sanitary
improvement. The tendency to focus on a few smple threets, such as contaminated
drinking water, has helped obscure a broader ignorance. There are a number of both
scientific and indtitutional issues to resolve before the “brown” agenda can judtifiably be
cdled an “easy” agenda More efficient finance and infrastructure done will not be
ufficient.

This is followed by a section which concentrates on issues of water and
sugtainability. The urban growth of this century, with the gppearance of megacities as
well as an unprecedented number of, much less noticed, smdler cities, is centrd to
future urban water development. Linear materid flows which underpin urban life dlow
urban dwellers to abuse naturd resources and displace the burdens of both pollution
and resource scarcity to faraway natura and human habitats. These processes too are
poorly understood, and pose a range of seemingly intractable indtitutiond problems.
While some particular threats are well understood, it will not be enough to tackle just
these. Just as poverty does not explain water-related ill health in low income cities, so
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affluence does not explain the water-rel ated thrests to sustainability that urban economic
development can bring. On the other hand, achieving sustainability while maintaining
urban affluence isinherently difficult.

In many contexts there are trade-offs between hedth and sustainability. However,
as indicated in Section 4, improvements in water management which build on a better
understanding of the physicd and inditutiond aspects of water sysems, can minimise the
extent to which hedlth must be traded for sustainability, and vice versa. Crude policies
for improving hedth through water supplies, such as price controls and the extension of
cepitd intendve water borne sewerage systems, tend to bear a high sugtainability
burden. Crude policies for improving sustainability, such as ingtituting high water prices
and letting the market “decide’ how the water should be alocated, tend to bear a high
hedth burden. Generdly, however, better informed, more efficient, and less politicaly
compromised efforts to improve hedth or sustainability creste fewer trade-offs, and can
even make the purauit of these gods complementary.

2. WATER AND URBAN HEALTH

21  The Sanitary Movement, Water Science and Water Engineering

The sanitary movement was in many respects the environmental movement of the 19"
century: it brought atention to hazardous side effects of urban development; it engaged
public figures as well as scientists in debating unresolved scientific, politicad and mord
issues, and it changed the course of urban development. Despite a lack of scientific
consensus, and condderable pressure to do nothing to interfere with economic growth,
a great deal was accomplished, especidly in affluent cities. To some degree, problems
were displaced rather than resolved. But a hedth trangtion was accomplished dong the
way, and the leve of collective action achieved bodes well for the contemporary
environmenta agenda. On the other hand, this history dso raises a difficult question for
the environmental movement. Have the ‘old fashioned” problems of water, loca
sanitation and hedth lost their prominent place on the environmental agenda because
they are less important globally, because our environmenta horizons have expanded, or
because these ‘old fashioned” environmental problems are no longer critica in the
affluent parts of the world?

Most 19" century Europesn cities were very unhedthy places to live. Mortdity
rates were far higher in the rapidly growing urban centres than in the surrounding
countryside. In many cities mortdity rates exceeded birth rates, and only rapid rurd-
urban migration alowed them to expand. The poor quaity of the drinking water and the
lack of wash-water must take at least part of the blame.

The Sanitary Movement and Broader Environmental Concerns

Looking back, it is easy to view the sanitary improvements of the 19" and early 20"
century as feats of science and engineering, now perhaps rendered less glamorous by an
awareness of their broader environmenta inadequacies. At the time, one might argue,
scientigts were just discovering that the routes of disease tranamission involved human
waste and microbidly contaminated water. When engineers devised means for cutting
off many of these routes with piped water, water quality control, and sewerage systems,
they had to rely on exigting science. It was hardly surprising that they failed to consider
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the consequences of introducing water borne sewerage on, for example, nutrient cycles.
Such sophidtication had to await late 20th century environmentaism.

As indicated in the introduction above, this interpretation is serioudy mideading.
Partly because human waste was widdy used as a fertiliser, a loss was quickly
perceived when it no longer got to the fields (the intent of many of the water borne
sewerage systems was originaly to depost waste on famers fidds). The debates
concerning sanitary improvement in the 19" century were as wide ranging as the
environmental debates of today. And in any case, many of the mgor public hedth
improvements were undertaken before the bacteria theory of disease was established,
and scientific opinion on the relation between water and hedth was deeply divided. The
theories that lost out in the course of scientific advance were often as supportive of
sanitary improvement as those which won. For example, the once reputable scientific
view that ill health was brought on by miasmas, a sort of ar pollution that could disturb
the baance of humours in one's body, was often used to judtify efforts to improve
sanitary conditions. Indeed, some higtorians have argued that miasma theory, with its
holistic tendencies, provided more support for generd cleanliness and the remova of
filth, than the bacterid theories which tended to place the emphasis on particular
pathogens (Rosen, 1993).

The Sanitary Movement and Public Debate

Furthermore, sanitary improvement in the 19™ century was not the preserve of expertsit
was to become in the early 20" century. Just as in contemporary environmental debates,
scientists were brought in by dl sdes, to judtify both environmentd intervention and
laissez faire. And a the height of the public health movement, debates about water and
hedlth engaged not just scientists and engineers, but a whole panoply of public figures.
Indeed, there was considerable popular interest in sanitary improvement. The Generd
German Exhibition of Hygiene and Life Saving held in 1883 attracted 900,000 people
to Berlin over the course of five months (add, 1990). It was only later, when a
conventiona approach to water and sanitation had been established, that public interest
in such events waned, and experts took over most of the key podtions. As Hamlin
notes, we are again entering a period of uncertainty about water, and must again learn to
debate water issues in public (Hamlin, 1990). In this context, it is important to take the
right lessons from the 19" century experience.

Ironicaly, one of the dangers of tregting the sanitary revolution as a scientific and
technical achievement is that, even as it exaggerates the importance of science in the
pad, it ascribes an unduly limited role to science in the future. This applies especidly to
the notion that an understanding of microbid disease transmisson brought about the
sanitary revolution, and more generdly the epidemiologicd trandtion away from
infectious diseases in the North. Such accounts not only overstate the significance of
such scientific breakthroughs as John Snow’ s demondtration of the link between cholera
and drinking water, but dso mask the profound ignorance which remains regarding the
tranamisson and evolution of water related diseases. Certainly a great ded has been
learned, but not so as to provide any easy answers.

Sanitary | mprovement as a Technical Fix
Once economic growth and a set of public hedth measures, including piped water and
sewerage, were found to reduce the incidence of most water related diseases to
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compardively inggnificant levels, the motivation to undergand them better fell
dragticaly. Debates aout which specific measures underpinned the epidemiologica
trangtion seemed academic when the whole package was clearly desirable. Moreover,
as practitioners find in so many sectors, funding for environmenta service utilities was
esser to judify when uncertainties were ignored. Even some people working in the
water sector came to believe that getting people clean drinking water was the key to
reducing water borne diseases. More generdly, piped water and articulated sawerage
systems came to be viewed as the technicd fix for the urban hedth disadvantage. For
the greater part of this century, the accepted wisdom has been that the urban hedth-
related god in the water and sanitation fiedd should be to provide every dweling with
piped water and a water closet, or the closest possible equivaent. Indeed this was very
much the premise of the Water and Sanitation Decade (the 1980s), which had as its
globa target “to provide al people with water of safe qudity and adequate quantity and
basic sanitary facilitiesby 1990” in (World Hedlth Organization, 1981, Annex 1, p. 52).

However, for many urban dwellers in the South, such technica fixes remain as
elusve as ever. Public invesment in capitd intensve infrastructure is becoming less
rather than more prevaent, and the private sector is unlikely to fill such a large and
costly gap. With less cogtly sysems, there is gill enormous uncertainty surrounding the
long-standing environmental hedlth issues rlaing to water and sanitation. Once one
leaves the areas where water comes out of indoor taps and faeces are flushed away
with the press of a button, there is till the need for a holistic gpproach to environmenta
hedth issues involving water. There are numerous locd externdities, which relate locd
water supplies with sanitation, insects, waste disposa and a host of community-level
environmenta problems (McGranahan et d., 1996). There is clearly a need for loca
collective action, articulated and supported both nationadly and internationdly. In short,
there is a need for a new, less patrimonid, more sophisticated environmenta hedth
movement.

Urban Water and Modern Environmentalism

Northern environmentaists have recently managed to broaden internationd policy
debates to include water and sustainability, introducing a number of complex and poorly
understood chalenges in the process. The Globa Freshwater Assessment reflects this
success. It is likely that today’'s theorising about sustainability will one day seem as
quaint as the miasma theory of disease. Indeed, the notion that filth and impurity give off
a miasma that can disurb the balance of humours in the human body is not so very
different from the concern that cities disturb the water system and hence the balances of
nature. Miasma theory helped underwrite an active holistic gpproach to sanitary
improvement a atime when reductionist science was in danger of fostering inaction.
Sudtainability debates are hopefully providing much the same for broader environmentd
concerns. Unfortunatdly, however, they are in danger of further margindisng the
environmental hedth concerns that spurred the urban based sanitary movement of the
19" century, despite the large numbers of people for whom these concerns are ill
centrdl.

2.2  Water and Infectious Diseases
Overdl, the stuation regarding environment and hedlth in disadvantaged neighbourhoods
is not unlike the typical Stuation encountered in regard to the broader sustainability
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problems globdly: it is far easer to make along list of preventative steps which taken
together would undoubtedly reduce the environmenta hedlth burdens considerably, than
it is to demondrate the importance of particular hazards and prioritise particular
measures. Water is criticd to the tranamisson of many diseases. In arguing for the
importance of water, it is common to overamplify its role, and overemphasise the
sgnificance of contaminated drinking water. Actudly, the role of water in washing
pathogens away from the path of potentialy infected peopleisat least asimportant asits
role in bringing pathogens to people. As aresult, in areas where faecal-ord diseases are
endemic, how much water people get, and how they useit, is probably more important
then its qudlity.

Thereis gill enormous uncertainty, however, concerning how faeca-oral diseases
ae mog often transmitted, and which interventions are likdy to make the most
difference. Moreover, the accumulation, flow and quality of open freshwater is critical to
the spread of maaria, dengue fever and a variety of other vector borne diseases. Here
too, better quaity water is not a sufficient remedy, and if pursued unthinkingly can even
facilitate disease tranamisson. In combating water related diseases, it is possble to
identify a few measures, such as hand-washing and applying ord rehydration therapy
that are sufficiently general and important to advocate widely, but for the most part the
smplest solutions come at a very high cost. Overdl, while far more could be done on
the basis of existing knowledge, a better understanding of these processes could till
make an enormous difference.

Misleading Simplification

Congder the selection of quotes provided in Box 1. The message is Smple, and seems
to confirm what every world traveller experiences - bad water makes people ill, and
there is a lot of bad water about. And yet water contamination is only one, perhaps
quite small, aspect of water related disease transmission. The datistic of 80% probably
derives from the enormous number of episodes of diarrhoea which are etimated to
occur every year: about 4 billion in 1995 (World Hedth Organization, 1996, p. 24).
While for someone unfamiliar with the nuances of hedth datigtics this figure is very
mideading, since an episode of diarrhoea is far less savere than most other disease
episodes, diarrhoea is undoubtedly associated with a great ded of morbidity and
mortdity. Indeed, diarrhoea gill competes with acute respiratory infection for the
pogition of principd childhood killer. Thus the more serious concern is that most of these
satements fasay suggest that these diseases are the result of water contamination.® In
fact, water relates to disease in a wide variety of ways, with water contamination only
one of many aspects.

® Despite these quotes, we have not been able to find any official WHO document ascribing 80% of
diseases to water contamination.
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Box 1. Misleading waterlines

“It has been estimated that as many as 80 percent of all diseases in the world

are associated with unsafe water”
(Hofkes, E. H., (ed.) 1983. Small Community Water Supplies: Technology of Small Water Supply
Systems in Developing Countries, p. 9)

“Clean drinking water is essential for our health: according to the World

Health Organisation 80% of all diseases are caused by polluted water”
(Van der Veken, M. and Hernandez, |I. 1988. Women, Technology and Development, p. 11)

“An estimated 80 per cent of all diseases and over one third of deaths in

developing countries are caused by the consumption of contaminated water...”
(UNCED 1992, Agenda 21, paragraph 18.47)

“Eighty percent of all disease in developing countriesis spread by consuming

unsafe water”

(Platt, A. E. 1996. Infecting Ourselves: How Environmental and Social Disruptions Trigger
Disease (Worldwatch Paper 129), p. 42)

“Let us not forget that about 80 percent of all diseases, and more than one

third of all deathsin developing countries are caused by contaminated water”
(UNEP, News Release, World Water Day, 22 March 1996)

Water Related Transmission Routes for | nfectious Diseases

Table 1 presents a classification of water related transmission routes. With the water-
borne route, water brings the pathogens that people ingest to become infected - in such
cases contaminated water redly is the culprit. With the water-washed route, people
become infected because water failed to carry the pathogens away - it is the absence of
washing that is usad to define the route. Water-based transmisson refers to infections
whaose pathogens spend part of ther life cycdle in aguatic animas. Trangmisson via
water-related insect vectors refers to diseases spread by insects that breed in or bite
near water.
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Table 1. Environmental classification of water-related infections (I), and the preventive
strategies appropriate to each

Transmission route Preventive Strategy
Water-borne Improve quality of drinking water
Prevent casual use of unprotected sources
Water-washed Increase water quantity used
(or water-scarce) Improve accessibility and reliability of domestic water supply
Improve hygiene
Water-based Reduce need for contact with infected water?

Control snail population®
Reduce contamination of surface waters”
Water-related insect Improve surface water management
vector Destroy breeding sites of insects
Reduce need to visit breeding sites
Use mosquito netting
& Applies to schistosomiasis only.
b The preventative strategies appropriate to the water-based worms depend on the precise life-
cycle of each and thisisthe only general prescription that can be given.
Source: Cairncross, Sandy and Richard G. Feachem. Environmental Health Engineering in the
Tropics: An Introductory Text. 2nd ed. Chichester: John Wiley & Sons, 1993.

Classifying Water Related Diseases

The relation between transmisson routes and types of disease is far from perfect,
athough smilar classfications have long been gpplied to water-related infections. What
ispresented in Table 1 is a variation of the classfication developed by David Bradley in
the early 1970s, upon which most current classfications are based (White et d., 1972).
The origina terminology distinguished waeter-borne, water-washed, water-based and
water-related infections, often leading people to conflate the possibility that a disease
may be borne by water with the much stronger dlaim that it is usualy or dways borne by
water. In fact, the didtinction between water-borne infections and water-washed
infections has aways been problemétic, as Bradley has made very clear:

“ All infections that can be spread from one person to another by way of
water supplies may also be more directly transmitted from faeces to mouth or
by way of dirty food. When thisis the case, the infections may be reduced by
the provision of more abundant or more accessible water of unimproved
quality” (Bradley, 1980, p. 12).

Unfortunately, as the quotes in Box 1 above clearly demongrate, such
qualifications are often neglected, with most cases of diarrhoea and dysentery ascribed
to water contamination. The more recent text upon which Table 2 is based forgoes
elegance to avoid this sort of misinterpretation, and combines the water borne and most
water washed infections into the more illustrative class of “faecd-ora” infections.
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Table 2. Environmental classification of water-related infections (ll)

Category of Infection Type of Infection

Faecal-oral (Water-washed Most diarrhoeas and dysenteries
or water borne)

Other Water-washed Infectious skin diseases and louse-borne typhus
Water-based Schistosomiasis, guinea worm, etc.
Water-related insect Malaria, dengue fever, etc.

vector

Source: Based upon Cairncross, Sandy and Richard G. Feachem. Environmental Health
Engineering in the Tropics: An Introductory Text. 2nd ed. Chichester: John Wiley & Sons, 1993,
where afar more complete listing of diseases can be found.

How Much Do We Know About the Transmission of Water Related Diseases?
The tendency to ignore the consderable uncertainty that till surrounds these infections
and how they spread often creates the impression that expert opinion is vacillating. The
following statement in the World Hedlth Report 1996 illustrates this seeming ingtability:

“It was long thought that contaminated water supplies were the main
source of pathogens causing diarrhoea but it has now been shown that
food has been responsible for up to 70% of diarrheal episodes’ (World
Health Organization, 1996, p. 38).

Unfortunately, such datements suggest that the remaining uncertainties are minimd,

though with termslike “up to,” any real commitment to accuracy is avoided.* In fact, the
relative importance of the different routes faecal-oral diseases can take remainsin large
part a mystery (and need not dways involve a faecal-oral route). Nor is this Smply a
matter of not knowing in sufficient detall what conditions are like in the more
disadvantaged neighbourhoods. Conditions are sufficiently bad in most under-serviced
neighbourhoods that any number of possible transmission rates could explain a high level

of faecal-oral disease. Indeed, experts are often left wondering why the prevalence of
faeca-ord diseasesis not higher in many neighbourhoods (Drangert et a., 1996).

Flies play a potentialy important but largely unknown role in the transmission of
faecal-oral diseases (Chavasse et d., 1994). Faecal pathogens are known to flow via
groundwater from pit latrines to nearby wells, but there is enormous uncertainty in how
far is safe (Stenstrom, 1996). Numerous behavioura patterns can affect the likelihood
that people, and especidly children, will directly encounter faecal materia and ingest it,
but these are difficult to identify let done prioritise (Boot and Cairncross, 1993;
Cairncross and Kochar, 1994).

The paths of transmisson which particular faecal-oral pathogens will actudly
favour depend on a variety of features, such as the infectious dose, persstence, and
multiplicability in food (Mara, 1996), and some paths may to lead to people likely to be

“ Although no source is given, it seems likely that the upper limit of 70% is from a WHO
commissioned paper which estimated that “On the basis of the predicted impacts of controlling
transmission associated with poor personal hygiene, and water supply and sanitation, food as a
vehicle may contribute to the transmission of between 15 and 70% of all diarrhoea episodes. This
range is so wide as to be of little value, but the available data do not permit more precise estimates”
(Esrey et d., 1985).
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immune. The measures which can be taken to prevent transmission aso depend upon
where the tranamission takes place, and it can be important to distinguish between
transmisson within the domestic domain as opposed to transmission in the public
domain (Cairncross et d., 1995). Moreover, people may engage in defensive behaviour
when the hazards are perceptible, which itsdf changes the effects of certain hazards, and
needs to be taken into account when designing policy responses (Alberini et d., 1996).

Water Quality Versus Water Quantity

Looking specificaly at the dternatives of improving water quality or improving peopl€' s
access to sufficient quantities of water as a means to reducing the transmisson of
diarrhed diseases, there is a good case to be made for claiming that too much attention
is given to water qudity (Cairncross, 1990). It is difficult to find clear epidemiologica
evidence disinguishing between the effects of improving water quality and providing
better access to water, but while a number of studies have demonstrated the importance
of providing more water to poor households, the evidence with respect to water quaity
ismore ambiguous (Esrey and Habicht, 1986).

It has been suggested that one of the reasons many studies fall to find a sgnificant
asociation between improvements in water quaity and diarrhoea prevdence, is that
maost contamination occurs in the home while tests for faecd contamination are typicaly
made a the well or tap (Esrey and Habicht, 1986; Huttly, 1990; Lindskog and
Lundqgvist, 1989). Indeed, a number of studies have documented higher concentrations
of faecd coliforms in household water containers than at their sources (Benneh et d.,
1993; Lindskog and Lundqvist, 1989).

However, it is far from certain that contamination that occurs in and around the
home is comparable to contamination from outsde. A recent and influentid study
contends that “In-house contamination does not pose a serious risk of diarrhoea
because family members would likely develop some level of immunity to pathogens
commonly encountered in the household environment. Even when there is no such
immunity, transmission of these pathogens via stored water may be inefficient rddive to
other household transmisson routes, such as person-to-person contact or food
contamination. A contaminated source poses much more of arisk Snce it may introduce
new pathogens into the household” (VanDerdice and Briscoe, 1993, p. 1983).
However, the empirical evidence in support of these dams is very limited, and the
argument itsalf depends heavily on some behaviourd assumptions one would expect to
be culture dependent. If, for example, children play fredly in the neighbourhood and
drink in the homes of neighbours, then a sharp didinction between in-house and
communa water contaminetion is not convincing (Pickering, 1985).

Mogt of the complications mentioned up to this point suggest that water quaity
receives too much attention relaive to the role of water in washing away pathogens.
Another generdly ignored complication, the evolutionary implications of different water
systems, suggests a rather different concluson. In placing obstacles on some of the
routes of disease transmission, not only is the rate of transmisson dtered, but so are the
evolutionary pressures brought to bear on the pathogen. It has been argued that
interrupting water-borne routes will put in motion evolutionary pressures towards less
virulent srains of, for example, cholera (Ewad, 1994). To put it crudely, pathogens that
rely more heavily on persona contact lose out if their hosts are immobilised, while those
that are water-borne do not. Thus, so the argument goes, diminating the water-borne
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route creates evolutionary advantages for strains that are not debilitating. Ewald derives
estimates that suggest that taking account of evolutionary pressures would radicdly dter
the benefits ascribed to water purification in Bangladesh, turning it from an uneconomic
dternative to a measure costing one tenth as much per life saved as vaccination. Thus,
rather than immunising the potentia hosts, one would leave larger scope for less virulent
pathogens, to the disadvantage of the more dangerous strains.

Another role water has to play in faeca-ora diseases lies in ther trestment.
Dehydration is usudly the proximate cause of degth in fatal cases of diarrhoea, and can
often be treated with water and ora rehydration sdts. Initidly developed in Bangladesh,
this ample measure has been heavily promoted by UNICEF, and it has been estimated
that around haf of diarrhoea cases are now trested with ora rehydration therapy
(Bdlamy, 1996).

Water and I nsect Vectors

Other than faecal-oral diseases, the most important category of water related disease is
the last: water related insect vector (seetables 1 and 2). Mdaria, filariass, ydlow fever,
and dengue fever are dl classfied as water related diseases because their vectors
breed in water. Mdaria done kills an estimated 1-2 million people annualy, and there
are up to haf abillion new cases every year, second only to diarrheal and respiratory
infections (World Hedlth Organization, 1996, p. 24). The role of water contamination in
the transmission of these insect borne diseasesis very ambiguous, however. Indeed, one
of the reasons mdariais typicaly more prevdent in rurd than in urban aress is that most
maarid mosquitoes, like humans, prefer clean water. Urban water pollution can actudly
help protect resdents from maaria, though some maaria species have found urban
water niches. The mosquitoes which carry dengue haemorrhagic fever have generdly
been more successful in finding urban water niches, and often breed in household water
containers. Such containers tend to be more common where water supplies are
intermittent, but are only indirectly linked to water contamination.

Despite the complexity of these various water related diseases, in affluent cities
they are only rardy a problem. While experts may debate exactly how and why this
epidemiologicd trangtion takes place Modey et a., 1993; Smith and Lee, 1993),
inadequate sanitation in the broad, 19th century senseis closely associated with poverty.
Poverty dleviaion would seem to be one of the most obvious means to achieve
improvements in environmental hedth (Bradley et d., 1991). Indeed, one possble
judtification for leaving the issues of water, sanitation and hedlth off the environmentd
agenda is that the solution is poverty dleviaion and infrastructure provison, not
environmental management. For avariety of reasons, however, such judtification is wesk
at best.

2.3  Water, Poverty, llInessand the Need for Collective Action

Water, Sanitation and the New Environmental Agenda

Growing or new environmental problems command more attention than declining or
endemic problems, for obvious reasons. One obvious reason is that declining and
endemic problems ssem to be ‘under control, while growing problems give the
impression of ‘getting out of hand.’” A second obvious reason is that the articulate,
powerful and wedthy have typicaly dready managed to avoid the declining problems,
but are often potentidly a risk from the new and growing problems (often associated
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with increasing wedth). Both of these reasons help to explain the fact that the long-
danding problems of water and hedth St rather unessly on the contemporary
environmenta agenda, which is gill dominated by the concerns of the more affluent
North.

Water and Sanitation Coverage and Expansion

While the long-standing problems of water and hedlth affect a declining share of the
urban population, they remain extremdy severe, especidly in lower income cities and
neighbourhoods. 1t is of little consolation to those without to learn that others now have
hygienic toilets and good water supplies. And given the numbers (and shares) involved,
those without cannot be dismissed as an unfortunate aberration. In 1980, the United
Nations Generd Assambly proclamed the Internationa Drinking Water and Supply
Decade, with the aim to attain “safe water and sanitation for al by 1990” (World Hedlth
Organization, 1981, p. 1).° In the end of decade review, consderable progress was
clamed, as indicated in Table 3, and numerous references were made to achieving
water and sanitation for dl by the end of the century.

However, the optimigtic internationd statistics often seem to be a odds with loca
dudies, and there are reasons to believe that such coverage figures exaggerate the
progress to date (Satterthwaite, 1995). The international satistics are based on
government estimates, with very little guidance given on what condtitutes adequate water
and sanitation. Such datistics, and especidly their progression over time, are taken to
reflect on government performance. Thus there is continuous, and often increasing,
pressure to interpret ‘ adequate’ liberaly.

Table 3. Summary of urban water supply and sanitation coverage levels in developing
countries: 1980 and 1990

Urban Water Supply Urban Sanitation
1980 1990 1980 1990
% % % %
Africa 66 79 54 68
Americas 78 90 56 82
South-East Asia 64 73 30 50
Eastern Med. 83 91 57 79
Western Pacific 81 91 93 92
Total 75 85 60 74

Source: World Health Organization. 1992. The International Drinking Water Supply and
Sanitation Decade: End of Decade Review (as at December 1990). CWS Series of Cooperative
Action for the Decade. World Health Organization (Geneva).

Increasing Emphasis on Financial and Environmental Sustainability

In the wake of the Water and Sanitation Decade, the dominant approach and the gods
of water and sanitary improvement changed (Serageldin, 1994). In the influentid Dublin
Statement of the International Conference on Water and the Environment of January,
1992, the target year for universd coverage for al was shifted back to 2015

® The Resol ution 35/18 of the General Assembly of the United Nations actually only “Proclaims the
period 1981 - 1990 as the International Drinking Water Supply and Sanitation Decade, during which
Member States will assume a commitment to bring about a substantial improvement in the
standards and levels of services in drinking water supply and sanitation by the year 1990” (World
Health Organization, 1981, Annex 2, p. 56)
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(ACC/ISGWR, 1992), and cost recovery was promoted more vigoroudy than service
coverage. This reflects a more generd shift in emphass and gpproach. Both physicdly
and organisationdly, more emphasis is now put on sustainability. Physicaly, more
atention is being paid to ensuring that ecologicd damages are taken into account.
Organisationdly, more attention is paid to ensuring that the water provison is financialy
viable. Improvements are sordly needed in both of these areas. On the other hand, it is
important that more attention to ecology and finance does not mean less atention to
hedth and environmentd judtice.

The current emphasis on financid sustainability in water provison has developed
in tandem with a more market-oriented gpproach to service provison. The promotion of
smple organisationa approaches to water and sanitation provision has long proved as
atractive as the promotion of smple accounts of how faecal-ord diseases soread. The
notion that governments could smply plan their way to improved water and sanitation
was clearly misguided. To some degree, recent advocacy of cost-recovery through user
fees and private sector involvement is yet ancther enticingly smple prescription, that
ams to correct some red flaws in existing practice, but will become pernicious if it is
widely accepted and adopted as a new orthodoxy.

Shifting Responsibilities Between Public and Private Sectors

Last century, the notion that by freeing up markets one could provide the solution to
water and sanitary problems would have seemed dmost perverse. Markets were far
more pervasive in the urban areas than in the more tradition bound countryside, and
urban filth and high mortdity rates were associated with the market-oriented cities.
Experience with unregulated private action helped to justify the public hedth movemernt,
and eventudly the view that the government had to provide urban water and sanitary
sarvices. But just as market failures once helped to judtify public control, more recent
public falures have helped judify a shift back towards private sector solutions.
Unfortunately, shifts back and forth dong the public-private axis do not represent
progress.

In both the public and private sectors there are serious problems creeting and
maintaining the right incentives with respect to water and sanitation. Efforts to promote
one or the other sector often involve exaggerating the problems of the opposing sector
and ignoring or arguing the problems in the favoured sector away. Thus, private sector
proponents tend to ignore the fact that, especidly in low income areas, water and
sanitation involve a hogt of externdities and public goods problems. Similarly, public
sector proponents have long ignored the fact that subsidies justified on public hedth
grounds are often systematically diverted to wedthy households and neighbourhoods
where public hedth risks are minimal.

Re-examining the Allure of Centralised Water and Sanitation Systems

The physical complexity in the reation between water and hedth, as summarised in the
previous section, involves a series of environmentd interrdations. These interrdaions
make it inappropriate to trest water and sanitation as norma, partible economic goods,
which ought to be bought and sold in the same manner as, for example, bicycles or rice.
If water is alowed to accumulate on someone' s land and become a breeding ground for
MosquItoes, it is not just the water user that is affected. If water is used to wash faeca
materid into a street-gde guitter, it isnot just the water user that is affected. And if water
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is not used to maintain hygiene and a child fals sck, the child's playmates are placed a
risk. Where such practices are or could become common, water prices cannot provide
aufficient sgnals on how and when water should be used. And these practices are
potentially widespread in most deprived neighbourhoods without piped water and
sanitation systems.

As well as being convenient for the careful user, one reason for the success of
traditiond piped water and water borne sewerage systems has been tha, in the right
circumgtances, even the cardess find it more trouble than it's worth to alow water to
accumulate, flush sawage into a gutter, or generdly engage in unhygienic practices that
thresten public hedth. The piping itsdf severs many of the more hazardous
environmenta interconnections. The water leaves the piping only to enter the drains,
often seconds after it emerged. At least in the technologies centres of origin, dl thet is
required of the user is a few norms which, once adopted, are easier to follow than to
flout. To collect and store water in a bucket, and efficiently use smal quantities of i,
demand a far better understanding of the physica processes and the hedth risks
involved than does running a modern household. Indeed, many environmenta services
such as piped water and sewerage connections not only displace pollution problems, but
aso shift both the intdlectud and practicad burdens of environmenta management from
the households to the government or utility company (McGranahan and Songsore,
1994).

Another attraction of piped water and sewerage has been that the resulting system
is amenable to rdatively tight, centralised control. Engineers can design the system, and
awater utility can manage it. Technologicdly and environmentaly, usng water to carry
away human waste has numerous serious drawbacks. But, being wel desgned for
centralised control and management, the piped sysems are in other ways a civil
engineer’ sand acivil servant’s dream.

Some Practical Obstacles to the Public Provision of Water and Sanitation in
Deprived Areas

In a great number of urban areas, however, universad coverage with piped water and
sawersisjud that: adream. In very low income settlements, it is Smply unaffordable, for
either resdents or their governments. Moreover, centraised control, and the desire to
retain it, can eadly become a ligbility when public finance is inadequate, good
governance is problematic, or the government Smply does not respond to the needs of
the currently unserved. Such conditions are dl common, particularly when both public
and private finance is very scarce. Often, the result is low priced services that the utility
can not afford to extend. As a reault, the subsidies which do exist often go to the
wedthy who, even without the subsidy and given the dternative of having a poor service
a alow cog, would choose pay the full economic cost for adequate services. Those
people who would need subsidies to be convinced to pay for hedthy water and
sanitation often end up having to pay exorbitant prices for inadequate services. In a
somewhat perverse manner, the fact that utilities are forced to charge low prices often
precludes them from expanding their coverage, and those not connected end up paying
market prices for atificialy scarce water and sanitary facilities (McGranahan et al.,
1996; Serageldin, 1994).
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Local Collective Action and Water and Sanitary | mprovement

Given the problems getting ether private enterprises and public utilities to provide
suitable water and sanitary services to low income communities, it is tempting to look to
NGOs and CBOs to provide the organisational solution. Indeed, many of the more
sophigticated attempts to promote a market oriented approach to water and sanitation
dso emphasse the importance of locd participation (Serageldin, 1994), which
eventudly must mean some form of local organisation. As described above, many
water-related diseases involve spatidly delimited public goods. Where such diseases are
endemic, one's hedlth depends very much on the water and sanitation practices of other
member’'s of one's household and neighbourhood. The built facilities (eg. wels,
standpipes, latrines, condominia sewers) are often shared. If neither the public sector
nor private enterprise can secure hedthy loca water supplies and sanitation, perhaps the
respongbility should be given to the loca communities and CBOs, working with the
support of NGOs.

As long as the public sector is providing subsidised water and sanitation in
wedthy aress, advocatiing unsubsdised paticipatory solutions in low income
neighbourhoods is inequitable and probably inefficient. Indeed, however wdl the loca
communities managed to solve their water and sanitation problems, the economic Sgnds
would be perverse: subsidies where resource externdities predominate and economics
indicates a need for taxes, and no subsidies where hedth externdities predominate and
economics suggest subsidies are warranted. Moreover, there is a serious danger that
attempts to roll back the state and support local initiatives, will succeed in the former
and not in the latter, leaving dready disadvantaged communities even worse off.

There are undoubtedly a number of good reasons to support locd initiatives, and
what could loosely be termed “community empowerment” for water and sanitary
improvement. Indeed, the arguments for greater locd participation and empowerment
extend to other aspects of environmenta management (Douglass, 1991; Douglass &t dl.,
1994; Yacoob et d., 1994) and urban management generaly (Abbott, 1996; Yeung
and McGee, 1986). However, just as the abstract notions of the perfect market and the
perfect planner should not be dlowed to divert attention from uglier redlities, so dso the
perfect community must not be idedised. Well organised, representative community
organisations do not emerge from the complex terrain of locd politics Smply because
planners date it should be so. Many of the more successful examples of community
based initiatives have involved outside support Hardoy and Hardoy, 1991; Hasan,
1990), including but not only from NGOs. In any case, one of the more important
advantages that wdl organised communities have is an ability to go beyond locd
initiatives when necessary, and negotiate effectively with private sector and public sector
actors.

Synergies Between the Public, Private and Voluntary Sectors

More generdly, there is a growing recognition that when the activities of the Sate, the
private sector and the voluntary sector can be made complementary, or even merged,
considerable synergies result (Evans, 1996a; Evans, 1996b; Ostrom, 1996). Arguing
over the advantages and disadvantages of plans, markets or voluntary organisations,
may actudly divert atention from the opportunities for achieving such synergies.
Perhaps more attention needs to be paid to how the sectors interact, and to providing
mutudly supportive environments, and less to fighting for one sector over another. This
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sort of gpproach is a least implicit in the contemporary jargon of “enabling policies,”
“public-private partnerships’ and the like. “ Co-production” has been used to refer to
the creation of goods with contributions from private and public sectors, and sanitary
improvement has been cited as a good far more efficiently co-produced than produced
within one sector done Ostrom, 1996). Thus for example, the condominia system
(Mara, 1996) which has proved to be successful in spreading comparatively low cost
sanitation in saverd cities of Brazil, works through combining the centralised provision of
trunk lines with active locd involvement in financing, maintaining and even designing the
connections to people' s homes (Briscoe, 1993).

There is no guarantee, however, that cross-sectord partnerships will create
positive synergies. For example, a Situation where apublic utility controls the low priced
public water supply, but private vendors redistribute the scarce water, lends itsdf to a
pernicious form of private-public partnership. Public sector employees may seek private
gan through redtricting water supplies and entering into partnerships with the private
sector vendors to capture some of the rent Lovel and Whittington, 1993). Indeed,
many of the same circumstances which prevent the public sector from providing services
to low income settlements (including governance problems, low public sector wages,
public utility financing shortfdls, illegd land settlement, and politicaly powerless
residents), aso threaten the viability of public-private partnerships.

Poverty Alleviation as a Means of Environmental Health | mprovement
Ultimately, poverty aleviation would seem to be the idedl means to solve water-related
hedth problems in low income urban seitlements. Certainly it is a solution thet few
would openly object to. And once people are clearly willing to pay for adequate water
and sanitation themsalves, there are numerous comparatively successful organisationa
modeds to choose from, involving varying degrees of public and private control.
Moreover, many of the water-related hedth problems are compounded by other
aspects of poverty, such as manutrition. Why not concentrate efforts on creating better
economic opportunities, and let people buy their way out of the environmenta poverty?

Unfortunately, economic development cannot be relied on to diminate poverty
any more than it can be relied on to solve environmenta problems directly. Indeed,
poverty, like environmentd degradation, is a symptom of unbaanced economic
development rather than a technica incapacity. The poor do not lack hedthy water
systems only because they cannot afford them, but aso because they lack the loca
political space to organise, and the politica leverage to make the public sector respond
to their needs. Moreover, illnessis not just aresult of poverty, it contributes to poverty.
In any casg, it is precisdly because nather free markets nor centra planning readily
address the problems of water, sanitation and ill hedth, that so much more needs to be
done. Were it smply a question of getting prices right or designing the right technica
interventions, water and sanitation would not be a serious problem in the first place.
Giving up because there is no straightforward solution is entirely inappropriate.

Degpite dl the complexities and obstacles to improvement, better water and
sanitation has been and will probably continue to be one of the more tractable problems
which beset low income neighbourhoods. There is till a great ded for both experts and
resdents to learn about water-related illness. If a concerted effort is made to create and
share such knowledge, hedth should improve considerably. In a great many cities, the
organisationa gpproach to water and sanitary improvement could be greetly improved.
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It may be difficult to generdise about what an improved organisation would look like
(except perhaps to make the obvious point that it must tap loca collective initiative, as
well as governmenta and private sector enterprise). But that does not mean that
improvements are difficult to devise. Indeed, the misguided search for smple and
replicable solutions has itsdlf helped ensure that there are till many opportunities for
locdly tallored improvements. Moreover, while problems of politics and governance
undoubtedly plague efforts to improve weater-rdated hedth problems, water and
sanitation improvement is far less politicaly contentious than most other avenues for
empowering low income residents.

Ovedl, water-rdlaed hedth problems are closdy corrdated with, but not
reducible to poverty. These hedth problems adso perdst because they remain poorly
understood, the gppropriate ingtitutions to address them are lacking, the politica as well
as economic demands of those affected are often ineffectua, and, when capita intensive
solutions are absent, the physicd characteritics of water related disease transmission
cregtes a range of externdities and public goods problems. There are a number of
relaively ample measures which deserve continued promotion: among residents this
could include ord rehydration thergpy and more handwashing; among public utilities this
could include removing water subgdies to rdaivey afluent consumers and minimising
connection cods in low income areas. But there is dso a need for a more holigtic
gpproach to urban water and hedth, through which progress could be made on
numerous fronts Smultaneoudy. To some extent, water related hedlth issues are dready
on the contemporary environmental agenda: they gppeared quite prominently in Agenda
21, for example. By and large, however, in the more formal arenas water-related health
problems in low income areas are perceived as a resdud problem, that do not involve
the complexity and uncertainty, or the inditutional chalenge of the new sudanability
issues. This perception isincorrect.

3. WATER AND URBAN SUSTAINABILITY

3.1  Urban growth

Globd urbanisation has been one of the defining features of this century, and as we
move into the next century close to half of the world's residents are urbanites. A sharp
digtinction between urban and rurd settlement has become increasingly ingppropriate.
Blaming urbanisation for burdens which just hgppen to originate in urban aress is even
less appropriate. Nevertheless, for water, as for other resources, urban growth is a
critica parameter, and the unprecedented urban growth of the twentieth century is a
matter of some concern. At very leadt, this growth has helped define the water challenge
of the 21% century.

Urban Growth and the I ndustrial Revolution

Before the 19th century the level of urbanisation had remained at just below 10% for
several hundred years Bairoch, 1988). The percentage of population living in urban
areas in Europe and the Americas was around 75% in 1994 (United Nations, 1995).
Urban growth and higher levels of urbanisation started with indudtridisation in Europe
and the Americas, closaly tracking economic growth until the Second World War, by
which point the initid urban trangtion was largely complete in much of Europe and
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North America. The dowdown in urbanisation rates may reflect a natura tendency for
share variables to change more rapidly in the middle of a trangtion (the point of
inflexion) than towards the end, when the upper limit (theoreticaly 100%) is being
gpproached. Or, it may reflect a change of attitude toward the city, to which the new
trend toward deurbanisation in some countries, for example in the United States, can be
attributed.

Technologicd change favouring urban activities is gill the most obvious
explanation for contemporary urbanisation, asit was in the past (Williamson, 1988). The
rura-urban divide in wedlth, wages and access to services remains significant. Migrants
generdly do better economicaly by moving to an urban area. As during the European
urban trangition, there has been a great ded of concern about over-urbanisation. Efforts
to curb urban growth have been notably unsuccessful, however, and usng over-
urbanisetion as an excuse for not deding with urban problems has been
counterproductive (Swedish Internationa Development Cooperation Agency (SIDA),
1995).

Overdl, the urban growth rates in Third World countries have been spectacularly
high: 4% per year in 1950-1955; over 5% in 1955-1960; and between 3.5 and 4% up
to the 1990s. For cities such as Lagos, Nigeria, and Dhaka, Bangladesh, average annual
growth is gtill beyond 5% (United Nations, 1995). Starting from aready high numbers,
this involves some 400,000 more people in each of these cities every year.

In addition to unbalanced technica change, much of the urban ‘exploson’ in Third
World countries derives from high overdl population growth, coinciding with the middle
of the urban trandtion. Infant mortdity rates have fdlen quickly (from above 200 per
1000 hirths to around 100) over a few decades in the middle of this century. This
process took over a hundred years in the now “developed” world, where it dso took a
hundred years for birth rates to respond to declining deeth rates (Bairoch, 1988).
However, in the Third World today, there is aso a tendency toward declining birth
rates. Urban growth rates are also declining, even in Africa, the least urbanised but most
rapidly urbanisng continent, with a 1990-1995 rate of 4.4%, expected to become
closer to 3% by 2020 (United Nations, 1995).

Urban Growth and Shortfallsin Infrastructure
With the current world urban population growth of 2.5%, there is an addition of over 60
million urban dwelers each year (United Nations, 1995). Mogt of this growth is
occurring in poor regions that have the lesst means for providing infrastructure and
acceptable housing. Even though shantytowns may have been around for as long as
cities have, their prevalence can be spurred by rgpid urban growth. A United Nations
World Housing Survey of sixty-seven large cities in the 1970s concluded that the
average proportion of the population living in shantytowns was 44% (Bairoch, 1988). In
Spite of problems with definitions and fragmentary data it is clear that too many urban
dwellers today live with substandard housing conditions.

High urban growth in combination with poor economic development can create
enormous problems, but problems with poor housng should not be automaticaly
attributed to urban growth, as pointed out by Hardoy and Satterthwaite (1990):
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“Since 1900, the population of the Los Angeles - Long Beach urban
agglomeration has grown more rapidly than that of metropolitan
Calcutta. Today, both have close to 10 million inhabitants. But no one
would suggest that the scale and nature of housing problems in the two
centresiscomparable” (p. 101).

More and Larger Cities

Apat from unprecedented urban growth during this century, there has dso been an
appreciable rise in the upper limit on city Sze and a marked increase in the number of
very gredt cities. In 1950, only New Y ork and London had a population of 8 million or
more (defined by the United Nations as ‘mega-cities'), but two decades later 11 cities
had become megacities (United Nations, 1995). Many excessvely spectacular
projections about future proliferation and Sze of megarcities have been made, and are
now being scaed down. Hardoy and Satterthwaite (1990) provide an example
“Mexico City’s projected population for 2000 was 31.6 million in the [United Nations]
Population Divison's 1973-5 assessment but down to 25.8 million in the 1984-5
assessment” (p. 99). In The 1994 Revision of World Urbanization Prospects, Mexico
City’s 9ze in the year 2000 is estimated a 16.4 million (United Nations, 1995). Of
course, while 16 million only represents hdf of the estimate provided in the 1970s, it is
dill an awvesome size.

Table 4. Urban population and city size, 1990

Size Class Number of Cities/ Percentage of Urban
Agglomerations Population
> 10 million 12 7%
5-10 million 21 7%
1-5 million 249 21%
.5-1 million 295 9%
< 500,000 ? 56%

Source: World Urbanization Prospects. The 1994 Revision: Estimates and Projections of Urban
and Rural Populations and of Urban Agglomerations. United Nations. 1995.

Table 4 above shows that close to 14% of the urban population in 1990 lived in cities of
more than 5 million people. However, over 50% of the urbanites lived in urban centres
of less than hdf amillion people. As regards environmenta problems, there is no reason
to believe that these will be less prevdent in smdler cities, particularly if one admits
inadequate household water and sanitation to be environmenta problems (McGranahan
and Songsore, 1994). In most Third World nations, smaler urban centres are likely to
have a much lower proportion of their populations served by piped water and sewage
systems, and even less effective pollution control and land use planning, than larger
cities. Furthermore, it does not require a heavy concentration of industry to bring about
serious pollution problemsin asmal locdity (Hardoy et d., 1992).

The Regional Resource Burden of Large Cities

Large urban agglomerations do creste specid challenges for achieving sustainable urban
living. With the sheer gze of the city, its capacity for generaing its own resources
diminishes, and water and other resources may have to be drawn from far awvay. Low
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densty urban sprawl can be especialy wagteful in terms of land use, and augments
infrastructure costs as wel as energy use and ar pollution. Water supply systems
become increasingly large and complex, in particular where metropolises are crested out
of amdler cities with origindly independent water systems. And the larger the city, the
larger the tota generation of waste and pollution - al the more difficult for the locd
ecosystem to absorb.

While the increasing Sze of cities may further cement the urban linear materia
flows, to determine the environmentally most gppropriate Sze of a city is as fruitless as
attempting to pinpoint the economicdly ided city 9ze. A city’s ability to grow in
harmony with the surrounding ecosystem depends on the naturd setting of that particular
city. More generdly, it is primarily the wasteful practices of the urban-indudtrid age that
grain the world's resources, and not urbanisation in itself. With existing technologies and
indtitutions, it can be eader to collect and treat wastes carefully when people and
activities are concentrated in urban centres. Thus, the total impact on the environment
might be lessin acity than if the same people were dispersed throughout the countryside
(with the same consumptive life-styles). However, existing urban development patterns
should not be defended on the grounds that existing patterns of rurd development are
equally burdensome. It is necessary to address the urban deficiencies directly.

3.2  Displacing the Burden.

Cities and their citizens cannot sustain themsalves by drawing only on the resources
within the city boundaries, and with increesing water use, sources further and further
afield are often tapped. Similarly, the wastes cannot be absorbed within the city, but are
digplaced to the surrounding ecosystem. In the quest for new clean water and ways of
disposing wadtes, cities may gppropriate both historical and spatid hinterlands, and
through over-exploitation or pollution, undermine ecosystems and peopl€e's livelihoods
far away in space and into the future. The capacity to displace environmenta burdens
increases with wedth and the development of centralised water supply and sanitary
systems. In poor neighbourhoods, inadequate access to water and sanitation has
primarily loca effects, while integrated urban infrastructure alows better off segments of
the population to draw on a larger resource base, protect themsalves from exposure,
and displace hazardous or unpleasant pollutants. Middle-income mega-cities often have
particularly severe impacts on the regiond ecosystem, but the wedthier, often much
cleaner, cities in the ‘North, may ill impose an enormous ‘ecologicd footprint’ on
globd hinterlands. As the environmenta transition becomes ‘complete” many of the
effects become globdised, contributing for example to climate change, which may dter
hydrologica cycles differentidly across the world. As problems of insufficient water
quantities and water pollution are transferred from the local to the broader environment,
the chdlenge shifts from one of mantaining human hedth to one of presarving the
integrity of life support systems for future generations.

Thelnvisibility of Linear Material Flows

Circular materid flows cannot be kept within the confines of a city, where most of the
ground is paved and food production can only take place on a very limited scale.
Circular flows extending beyond the bounds of the city are more feasible, but not at dl
characterigtic of exigting urban development patterns. The risks associated with linear
flows are rardly immediately evident, however. Indeed, the materid flows characterisng
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cities of the pog-indudtrid eraare to alarge extent invisble to the cities' inhabitants. The
overuse of resources and overloading of waste Snks often take place a a consgderable
distance from the city, and even there, may not become evident until a number of
irreversible ecosystem damages have occurred. Many of the most resource and waste
intensve cities are supeficidly getting cleaner.

Compounding this vighility problem, tracking the physcd pathways of
environmental impacts provides at best a partia picture of the environmentd effects of a
given urban demand. Markets and other mediating indtitutions dso determine the
resource repercussons of a given change in demand. In one set of circumstances, for
example, by reducing demands being met by a locd reservoir it may be possble to
reduce pressure on distant water bodies. Thus, if there is an overdl decline in demand,
the reductions may occur a the more costlly and distant sources. In another set of
circumstances, efforts to reduce the demand on local sources may shift demand, rather
than savings, to the more distant sources. Thus, if overdl demand remains condant,
savings from loca sources may be compensated by increased consumption of the more
digant sources. What scenario actudly applies depends in part on the physca
characterigtics of the water system, but even more on the indtitutional context.

Urban Encroachment on Life Support Systems

Most of today's cities ae located on prime agriculturd land or near vauable
ecosystems, so even though the estimated land surface dedicated to urban uses is only
1% of the Earth’'s totd surface (World Resources Indtitute, 1996, p. 58), urban
expangon affects the Earth’s most productive ecosystems. Such losses are serious in
nations with limited arable land. Urban expanson aso threstens marine and lacudtrine
ecosystems. 42% of the world' s cities with more than one million inhabitants are located
aong coastlines (World Resources Indtitute, 1996, p. 61), and many of them have been
experiencing unprecedented growth. There are strong economic pressures to develop
coadtal aress, because of the attraction of shordine locations, and coastal wetlands have
been a particular locus of converson. Apart from land conversion, nearby urban
markets may induce over-exploitation of certain fish stocks or other resources, as well
as outright destruction of natural habitats.”

Cities interact with their hinterlands (and hinterlands interact with their cities - ther
markets) in a number of ways - many of them highly complementary. However, while
natural resources tend to be drawn in to the city, the flow of ‘wastes tend to lead from
the city dong different pathways and towards destinations far from their sources. Water,
being a mgor metabolic medium of the urban system, with 60 to 100 times the rate of

® The draining or filling of marshes is often viewed as beneficial since wetlands may be breeding
places for disease vectors such as malaria mosquitoes. Indeed, the elimination of wetlands an
important part of many environmental health strategies. The WHO/UNEP Community Action
Program kit for Insect and rodent control through environmental management guides action: “In
the community: Drain or fill marshes, swamps, puddles, etc.” (World Health Organization and
United Nations Environment Programme, 1991). Thisis expressed less bluntly in Kerr (1990): “The
draining and filling in of swamps and marshes may be necessary if they are the source of malaria-
carrying mosquitoes’ (p. 43).
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the flow of fue (White, 1994, p, 125),” is an extremdy effective means of environmenta
displacement, but one which virtudly precludes the recirculaion of, for example,
nutrients.

The History of Using Water to Displace Environmental Problems

Cities have a long tradition of using rivers, lakes and coastal waters as receptacles for
diluting and disperang wadtes. The river Aire, flowing through Leeds in England, was
described in the 1840s as follows:

“It was full of refuse from water closets, cesspools, privies, common drains,
dung-hill drainings, infirmary refuse, wastes from slaughter houses,
chemical soap, gas, dye-houses, and manufactures, coloured by blue and
black dye, pig manure, old urine wash; there were dead animals, vegetable
substances and occasionally a decomposed human body” (Cited in Wohl,
1983, p. 235).

The introduction of water-borne sewerage sysems, whereby increesngly large
quantities of sewage were poured into water bodies, initidly without any type of
treatment, tended to increase the problems of surface water pollution. At the end of the
19" century, some fifty years after London had embarked on its great sewerage
scheme, the Bazd gette' s sawers were daily pouring close to 700 thousand cubic meters
of sawage into the river Thames, condtituting about one-sixth of the total volume of the
river water. The seeming lack of concern for river pollution may be attributed to the
larger concern for the 4iill very high desth rates in most Northern cities in those times,
Thisisillusrated by a satement in 1898 by Edwin Chadwick, perhaps the most famous
sanitary reformer:

“ Admitting the expediency of avoiding the pollution, it is nevertheless
proved to be of almost inappreciable magnitude in comparison with the ill-
health occasioned by the constant retention of pollution [i.e. excrement] in
the most densely-peopled districts” (Wohl, 1983, p. 239).

This view was supported by the fact that with the extenson of the sewerage system,
desth rates were declining, in spite of the increased river pollution. Still, the problems of
river pollution were debated, and during the last decades of the past century “a
conviction gradudly developed in [the British] Parliament and among sanitary and
environmental reformers that the prevention of river pollution should be . . . ‘an
indispensable requiste of every sysem of sewage disposd which can lay clam to
efficiency’” (Wohl, 1983, p. 243).°

The awareness of the need to protect the ambient water quaity was not
generated by concerns for the hedlth of the public, but for the threats severe pollution
imposed on the life support systems of the cities. The minutes of evidence of the Roya

" The metabolism metaphor has been used to describe cities as parasites which damage their ‘ host’
- the environment (Douglas, 1983; Girardet, 1992). The concept, a variation to an input - output
model where resources, through activities, are turned to residuals, can give guidance towards
enhancing the complementarity of the city and its host, making the relationship more symbiotic and
less parasitic.

8 Girardet (1990) notes that while London’s sewage problem was solved by building an extensive
drainage system, to keep Britain's farm land fertile, guano (bird droppings) were shipped over the
Atlantic from Chile.
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Commission on the Prevention of River Pollution from 1866, are full of complaints from
professond and amateur fishermen that their livelihood or sport was endangered. To
impose controls of pollution in those times, as today, raised serious concerns that it
might lead to severe economic didocation. Some steps were taken to form river boards,
placing river pollution control in other hands than those of local bodies, but legidation
was ineffective, giving precedence to indudtrid interests over those of public hedth and
conservation (Wohl, 1983). Nationd legidation, accepted standards of water quality,
and larger scale sewage trestment would not be implemented until the next century, and
the quality of the Thames water would not be substantialy improved until the 1970s.

The Role of Centralised Systemsin Displacement

If each household or nelghbourhood has to ded with its own human waste problems,
the faecal materid is unlikely to travel very far (except if there is a convenient stream or
river). Faecd pollution burdens are commonly displaced from the home environment
through water closets and articulated waterborne sewerage systems, and from the city
environment through the lengthening of sewage outfdls or disposng of sewage dudge
into the sea or landfills, or to the aimosphere through incineration. Smilarly, localised
water scarcity within the city may be displaced through the extenson of piped water
upply systems. As the centra authority assumes the responsbility for providing al
citizens with adequate amounts of water, to ‘fill the pipes may entall importing water
from faraway sysems. While dam condruction and water diversons dlow urban
expanson and stable water use with less regard to hydrologica fluctuations, river flows
are reduced, and water shortages (or pollution burdens) are transferred to downstream
riverine habitats.

Where the extenson of the centrdised sysems is limited, so too is the
displacement. In many low and middle income cities, public water and sewerage
systems only serve the more affluent segments of the population, and hence, in many
poor neighbourhoods, pollution burdens aswell as water scarcity are retained locdly.

Localised Urban Water Scarcities

Locdised water scarcity is problematic in many squatter areas and other locdlities where
groups of people are excluded from the use of public water systems, and lack the means
to develop private facilities. For example, low income areas in Nairobi, Kenya,
consume some 35 percent of the domestic supply, but account for dmost two thirds of
the population. The city’s per capita consumption is about 90 litres per day, but only 20
litres per day in low income areas (and over 200 litres in high income areas) (Lamba,
1994). In the case of Guayaquil, Ecuador, the average production and supply capacity
of the exigting facilities would alow each inhabitant an average daily consumption of 220
litres, but daily consumption ranges from an average of 307 litres per inhabitant in the
well-to-do parts of the city to less than 25 litres for those supplied by private water
slers (Swyngedouw, 1995).

While the differences in consumption leves often vary between different
geographica aress, reflecting the ‘limit' of the piped network, public, private and
‘naturad’ systems can work dongside each other, but still without relieving the poor of
their water problems. In Jakarta, where less than 20% of the households have piped
water, most households use wells as their main drinking water source, and over 20%
buy drinking water from vendors (Surjadi et a., 1994). However, the qudity of the
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groundwater differs across the city, and in some areas high sdinity makes this water unfit
for drinking.® Wealthy households in these areas are more frequently connected to the
piped public water supply, while the poor usualy buy their drinking water from vendors.
Hence, amgority of the richer households will pay the lower officid price, while most of
the poor pay aten times higher price per litre from ambulating vendors. *°
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Figure 1. Average price paid per litre of drinking water in Jakarta, by geographical features
and wealth quintiles.

Data source: Stockholm Environment Institute and Atma Jaya Catholic University, Household
Environment Database, 1991/92.

Note 1. The survey was undertaken in Jakarta DKI. Note 2: The five wealth groups, of roughly
equal size, relate to awealth index based on the households' tenure of consumer durables. Note 3:
Mineral water users are excluded. Note 4: At the time of the survey there were approximately 2,000
Rupiah to one US Dallar. The average price of from water vendors was 5 Rupiah per litre, while the
litre price from PAM (Jakarta’' s municipal water authority) for a household consuming fifteen cubic
meters a month was about half a Rupiah.

® The high salinity in large parts of Jakarta is often cited as an example of salt water intrusion due to
overuse of the aguifer. However, water in these parts of Jakarta may have been brackish for
thousands of years, and salinity (except in very limited areas) should not be attributed to
abstraction (Rismianto and Mak, 1993). Both piped and well water in Jakarta is heavily
contaminated with faecal material, and virtually everyone, except a minority using bottled water,
boil their water before drinking. This is clearly anthropogenic pollution, but has also been a
problem for centuries (Abeyasekere, 1987). On the other hand, chemical pollution is aso
widespread, at least in the groundwater, and is amore recent problem.

19 The high vendor pricesin Jakarta are often attributed to imperfect competition. To overcome that,
an aggressive standpipe investment program to reduce the distances between neighbourhood taps
was implemented in the late 1980s and early 1990s, and the municipal water enterprise permitted all
households with a metered connection to resell water starting in April 1990. There are indications of
some benefits derived from the deregulation (Crane, 1992; Lovei and Whittington, 1991; Lovei and
Whittington, 1993), but vendor prices have remained high. This can be attributed to lack of
information to households about the legality of reselling water (which may still make very little
difference to the actors on the informal water markets), or, that the price of the resold water actually
reflects a high scarcity value, indicating that the major problem is the insufficient quantities of
water of acceptable quality availablein large parts of Jakarta.
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The average prices paid by different wealth groups in different geographica aress
are summarised in Fgure 1. Poor households in sdine areas pay on average dmost 4
Rupiah per litre, while the richest households in saline areas on average only pay 2
Rupiah per litre. In areas with “potable’ groundwater, however, the poor can resort to
well water which is not paid for, and hence pay less than the average richer person, who
dill is more likely to have a piped water connection and pay the officid price for water
(Kjellén et al., 1996). These price differentids reflect the fact that the urban poor are
more dependent upon the residud natural water resources of their own locdities, while
the wedthy have come to depend upon a man-made system that spreads the burdens
over afar broader area.

The gdtuation in Jekarta reflects a somewhat extreme example of a common
tendency for the poor to rely on “secondary” water markets for drinking water, being
unable to access the municipa water distribution system directly. That in many parts of
the world the poorest segments of the urban population suffer from chronic water
scarcity does not just reflect their lack of market “command.” There is ample proof that
poor city dwedlers often pay more per litre of drinking water than the richer urbanites
(Bhatiaand Falkenmark, 1993; Kjdlén et al., 1996; Swyngedouw, 1995; World Bank,
1988). Often, the principd difficulty is to get a water connection, not to pay for the
water.

From Health to Sustainability Concerns

Poor sanitary environments teke ther toll on hedth rather than on the ecologicd
foundations of the city. Faecd-ord diseases are endemic in densdy populated
sttlements that lack adequate water supply and sanitation. In better serviced
neighbourhoods, ample amounts of wash-water help reduce transmisson, and
pathogens, mogt of them in human excreta, are flushed away through a public sewerage
system. Where treatment is lacking, pathogens may well gppear in ambient waterways,
but are less likely to be encountered, especidly by households from the polluting aress.
In some cases polluted ambient water is ingested, directly or by eating seafood,
especidly uncooked ‘filter-feeders” There may dso be adverse hedth effects where
wastewaters are used for irrigating crops. However, the main impact of urban sewage is
on the hedth of agudtic life, and not public hedth.

The release of pollutants from urban aress threatens ecosystem integrity in
numerous ways. Alteraions in the levels of dissolved oxygen and nutrients, sdinity and
acidity change the environmenta conditions to which the aguetic life are acclimated to.
Whileit is difficult to identify and assess pecific causd relationships that thresten biotic
communities, species are log to extinction, and impoverishment of biotic diversty can
lead to less stable and less productive habitats Covich, 1993). Adverse ecologica
effects may aso affect economic productivity in the short run.

An Extreme Example of the Displacement of Water Burdens

Mexico City has evolved as a mega-city in awater scarce region essentialy through the
‘successful’ displacement of both water pollution and water shortage, see Box 2. The
mining of groundwater and large water transfers alow a per capita use of over 300 litres
per day, sustaining forty-five percent of the country’s indusiry and serving ninety-four
percent of the city’s population of over 15 million people (Joint Academies Committee
on the Mexico City Water Supply, 1995). The dteration of the naturd hydrological
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system was a prerequidite to the city’s expanson. The Valey of Mexico, origindly a
closed bagn, was atificidly opened in the 1700s in order to control flooding. This has
aso enabled Mexico City to remove its effluents out of the basin. Without this, or some
dternative form of digplacement, Mexico City’s aguifer would have been destroyed by
pollution long ago. Sill, poverty prevails, and the city has yet to supply dl its people
with water: 6% of the population - dmost a million people - have neither household
connections nor neighbourhood standpipes. These are likely to suffer from water
scarcity, facing greater hedth risks, but imposing less of a water resource burden. And
even among the connected households, average water consumption levels are far less
than those of Mexico’'s Northerly neighbours.
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Box 2. Mexico City - the epitome of environmental displacement

In the time of the Aztecs, the city of Tenochtitlan was the centre of a large empire that already
depended on imported resources, mostly agricultural products appropriated from subordinated
groupsin other areas. But the water supply system relied only on the immediate surroundings, with
agueducts bringing spring water onto the urbanised island in the saline Lake Texcoco. The valley’s
drainage used to enter the lake system, and the Aztecs had constructed earth dikes to control
flooding and to separate fresh water lakes from brackish ones. In the place of ancient Tenochtitlan
is now Mexico City, which has gradually overtaken most of the former lakebeds, progressively
drained since colonial times, and some hillsides, contributing to soil erosion and increases in flash
floods.

Mexico City relied mostly on spring water until the mid-1850s, when the discovery of potable
ground water under artesian pressure was followed by awell-drilling surge. Over time, pressure has
been lost and many natural springs dried up.*’ With the realisation that groundwater supplies were
being depleted, construction of an aqueduct to import water from a neighbouring basin was
initiated in the 1940s. Today, a quarter of Mexico City’'s water, or around 16 cubic metres per
second, is imported from the Lerma and Cutzamala basins. The total extraction from Mexico City’s
aquifer is over 55 cubic metres per second (of which 42 are used for the city, and the rest for
agriculture).

Groundwater abstraction and artificial drainage of the valley have led to land subsidence, which
over the last 100 years has lowered the central part of the city by an average of 7.5 metres. This
exacerbates flood problems and in order to confine storm water, dikes have had to be built and
pumping has been required to lift drainage water that used to flow by gravity. Because subsidence
rates vary, many structures (including sewers) have been weakened, and some buildings lean
dangerously, a phenomenon which is made more serious by frequent seismic activity. Since the
1950s, when many wells in the city centre were closed, the subsidence rate in the central area has
stabilised at around 6 cm/year, but in other areas sinking velocity can be up to 40 cm/year.

Mexico City’s effluents are carried by the General Drainage System and out of the basin through
tunnels at the North end of the valley. The dry weather flow is estimated at 44 cubic meters per
second, consisting mainly of untreated municipal wastewater. Some 10% of the wastewater is
treated, not out of concern for the receiving water courses, but to enable reuse within Mexico City.
The treated water is re-used for landscape and agricultural irrigation, groundwater recharge,
industrial aswell asrecreational purposes, but the sewage sludge is returned to the sewer system.

The environmental and economic burdens of Mexico City’s unsustainable water use are only to a
limited extent being borne within its boundaries. Water revenues collected in the city account for
less than 10% of the government’s expenditure for providing the water. Pollution, while also
damaging local irrigation and causing algal bloom in Lake Texcoco, is mostly displaced to the Tula
Basin (contributing to the spread of parasitic diseases through wastewater irrigation) and
eventually to the Mexican Gulf. Chronic water shortages are in great part transferred to the Lema
and Cutzamala basins, from which water isimported. The tapping of groundwater beyond its rate of
renewal is away of appropriating “historical” hinterlands and displacing water shortages to future
generations (though it is already hitting back at the city though land subsidence).

Sources: 1) Anton, D. J. 1993. Thirsty Cities: Urban Environments and Water Supply in
Latin America. Ottawa, International Development Research Centre. 2) Ezcurra, E. and Mazari-
Hiriart, M. 1996. Are megacities viable? A cautionary tale from Mexico city. Environment. 38(1):6-
15, 26-35. 3) Joint Academies Committee on the Mexico City Water Supply. 1995. Mexico City's
Water Supply: Improving the Outlook for Sustainability. Washington, DC, National Academy
Press.

*) The rate of recharge is difficult to measure, but declining water levels demonstrate that
more water is leaving the system than entering. Overdrafting of the aquifer, whose water table
declines one metre per annum, has been occurring at least since the early 1900s. Artificial recharge
of the aquifer has been practised since the 1940s, but rather as a meansto alleviate flooding than to
counteract over-exploitation
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Wealth Creation and the Appropriation of Hinterlands

Because of ther ability to innovate, humans are not bound by a ‘carrying capacity’
defined by exiding technology. However, a mgor component of humankind's
‘ingenuity’ has been to draw on an increasingly extengve resource base, and displace
wadte to increasingly distant locations or diffuse it more broadly. In other words. “From
the beginning of the European empires of the sixteenth century to the indudtrial empires
of the present, the richer people in the richer countries have appropriated global
hinterlands to meet the needs of their increasingly urban citizens’ (White, 1994, p. 57).
These developments have accderated during the last fifty years. As put by Rees (1992),
“...the five-fold increase in the scale of human economic activity in the post-war period
has begun to induce ecologica change on a globa scae which smply cannot be ignored
in planning for human settlements’ (p. 122). Larger cities pull on resources, in these
days through trade, may be one of the mgor historical changes happening to planet
Eath. The urban-industria society is displacing resources such as soil nutrients or fossl
carbon into the sea and to the atmosphere, and mixing some of the more hazardous
wadtes into toxic ‘ cocktalls’

Empirical Observations on Pollution and Affluence

Multi-national studies support the view that city-wide pollution problems increase
initidly with economic development (as more pollution is generated and dso displaced
from the home and community), but subsequently decrease with further economic
wedth (Grossman and Krueger, 1995; Shafik, 1995). The levd of dissolved oxygen in
rivers tended to decrease in the worst off riversin low-income countries in the 1980s. In
China, only five of fifteen river dretches near large cities sampled by UNEP's Global
Environmental Monitoring System in the mid-1980s were cgpable of supporting fish.
During the same period the level of dissolved oxygen increased in the cleanest riversin
high-income countries (World Bank, 1992)." Phosphorous levels have declined
markedly in many Western European rivers from the end of the 1970s, primarily
because of intensfied wastewater treatment, but also the substitution of phosphorous in
detergents (Stanners and Bourdeau, 1995). Wedlthier cities tend to have more stringent
environmental legidation and the inditutional means to ensure compliance, as well as
more resources to gpend on environmenta qudity. But even in the richer North, river
pollution problems are frequently ‘displaced’ rather than ‘solved.” Sometimes sawage
outfdls are only extended in order to avoid locd pollution effects, and even where
wastewaters are treated, the sewage dudge may be dumped at sea.

A Clean City with a History of Pollution

The cdleanest cities of our times are among the wedthiest, with good qudity water
supplied to both industry and households and most effluents treated in order not to foul
the locd or the regiond environment. In these cities the epidemiologicd trandtion away
from water-related infectious diseases has been virtuadly completed, and persistent

! Wastewaters containing nitrates, phosphates, or other nutrients produce a radical increase in
plant growth, of which a large proportion falls to the seafloor to decompose, in receiving waters.
The increased volume of organic matter quickly depletes the dissolved oxygen from bottom waters,
and threaten fish reproduction. Ironically, whilerivers and coastal waters are continuously fertilised
through effluents containing phosphates and nitrates, agricultural productivity is in many
countries to a large extent maintained through commercially produced inorganic fertilisers, of which
nitrates and phosphates are primary ingredients.
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environmenta problems tend to have poorly understood, indirect or delayed impacts on
human hedth. Many currently very ‘clean’ cities in the developed world have for long
periods of time been releasing polluted water, thus accounting for far more than ther
share of the build-up of contaminantsin the oceans.

Stockholm, Sweden, situated on the boundary between the lake Mdaren and the
Bdtic Sea, proudly dubs itsdf as one of the cleanest cities in the world, at least when it
comes to the water environment. Still, the city has passed through a trgjectory, maybe
less critica, but till Smilar to that described above for London. For much of the last
century, the mortaity rate was higher than the birth rate, a least in part as a result of
water related diseases. Then the qudity of loca ambient waters went from bad to worse
with the increased use of water closets, and by the 1930s the waters were considered
unhedthy and bathing houses were closed down. Treatment of wastewaters started in
1934, and by the 1970s treatment had been extended to having al wastewater
mechanicaly, chemicdly and biologicdly treated before being rdeasaed into the sea
Lake Mdaren, the city’s water source, was aso regulated to avoid brackish sea-water
and (treated) wastewaters to enter from the sea, and upstream sources impairing the
quality of lake waters were addressed through co-operation with other municipaities
around the lake. As the emission of phosphorous and oxygen-demanding substances
have been considerably reduced, plankton production in the inner archipedago has
decreased and water has become clearer. Trout have been restocked, and annua
swimming competitions, suspended in the 1920s, were reassumed in 1976.

Stockholm has been successful in addressing the regiond impacts on its water
system and its immediate water surroundings are remarkably clean. Also, over haf of
the sawage dudge produced is used as agriculturd fertiliser, but problems reman
relating to the acceptability of this practice (Stockholm Vatten, 1996). While Stockholm
may not qudify as a ‘hotspot’ of obvious pollution to be addressed dong the coasts of
the Bdltic, emisson of nitrogen has remained unchanged and ill favours plankton
production in the outer archipelago. Much ‘higtorica pollution’ remains in sediments.
For the Baltic Sea, the more large-scale problems, relating to long-range transport of
pollutants through both water and air, exist in the open sea (Ambio, 1990), to which
historicaly Stockholm may be amgor contributor.

Indirect Routes of Undermining Water Systems

With cleaner cities and city surroundings, the mgor chdlenge is again shifted, now
towards the more far-reaching thrests of the urban-industria systems to globa ecology.
High energy consumption, based largely on fossil fud, isto alarge extent an attribute of
wedlthy cities in the ‘North’ - especidly those with colder climates requiring extensve
heeting. This contributes to globa climate change whaose predicted effects include sea
level rise and increased variability of local hydrologica cycles.

The purchasng power of urban dites and the masses of middle-class urban
consumers to a large extent dictates which commodities are produced, and even the
production processes. As regards diets, urban dwelers generdly eat more meat and
water-intensve crops. To produce one kilo of whest requires some 500 litres of water,
akilo of rice, up to 2000 litres, and some 20-50 thousand litres of water per kilogram
of meat. To produce one automobile consumes (directly and indirectly) close to 400
cubic meters of water (Ehrlich et d., 1973, pp. 107-8). Increasng numbers of more
environmentaly aware and concerned citizens prefer goods that are produced in ways
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that are less damaging to the ecosystem, but such preferences are not easy to trandate
into effective demands.

Summing Up

The ecologicd impacts of city water use are closdly linked to the displacement of the
environmenta burdens. While the ability to disolaceislow in conditions of poverty, poor
cities, or poor city dwedlers, that have to cope with low levels of water use and effluent
displacement would rardly have alarge ‘ecological footprint.” The more serious burdens
are mantained within the locality and take their toll on human hedth. Activities which
thresten ecological processes increase with wedth creation, though in many cases the
cagpacity to mitigate that threat also increases.

Middle-income cities which displace the effluents of their more wedthy residents,
but fal to take sgnificant controlling measures, and leave an sgnificant share of the
population unserved, can end up combining serious hedth and sugtainability problems.
Mega-cities epitomise the regiond impacts. Wedlthy cities (and wedthy city dwellers)
impact on water systems tends to be more indirect: Water demands may have stabilised
and infragtructure is well developed, in many places dso including the trestment of
wastewater. In spite of cleaner city and even regiond environments, higher consumption
of water intensve food items may induce changes in faraway agricultura systems and
find depogtion of wastes may sometimes include exports to other countries. Rather than
through water pollution per se, water sysems are dill affected by emisson of ar
pollutants, in the wedthiest of cities, most critically emisson of greenhouse gases.

The displacement process can be portrayed as an intengfication and expansion of
linear materid flows, a mgor feature of city metabolism. In the extreme this process
could lead to the cumulative loading of waste substances into the sea, the amosphere,
and other dnks, eventudly undermining our life support sysems completely. As with the
environmenta hedlth problems, but on a spatialy far broader scale, this presents both a
physica and an indtitutiona chdlenge. Physicaly, we ill understand far too little about
the water systems upon which we depend. Inditutiondly, we have yet to create the
incentives to ensure that when we do understand what needs to be done, we have good
reason, both individually and collectively, to do it.

3.3 Water, Wealth and Sustainability

Different Perspectives on Sustainable Development

Although a city and its citizens cannot be sdf-sustaining, urban sysems should be
cgpable of developing production and consumption patterns that do not unduly
compromise the locd, regiona or globd ecologicd baance. Unfortunatdly, unless one
interprets “unduly compromise’ very loosdly, thisis not a smple achievement. From an
ecocentric perspective, urban expangon amogt inevitably compromises sustainability by
reducing ecologica system efficiency and integrity & numerous levels. But even from an
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anthropocentric perspective, urban development typicdly threatens sustainability, not
least through its effects on water systems.

A mgor principle of sugtainahility is not to compromise the future; for economists
not to deplete resource stocks and for ecologists to preserve biodiversty and not to
exceede critical threshold levels. There are however a great variety of views regarding
the place of humans in a sustainable world, as wdl as the confidence in technologicd
innovation and resource subgtitution as means of avoiding Mathusian scarcity.

On the anthropocentric 9de, the ‘Brundtland Report’ saw the main urban
chdlenge as that of service provison in cities in developing countries, and was quite
optimistic about the future of urban centres in indudtrid countries: “The combination of
advanced technology, stronger nationa economies, and a developed inditutiond
infragtructure give redlience and the potentid for continuing recovery to dities in the
indugtrial world. With flexibility, space for manoeuvre, and innovaion by loca
leadership, the issue for indudtrid countries is ultimately one of politica and socid
choice. Developing countries are not in the same Stuation. They have a magor urban
crisgs on their hands’ (World Commission on Environment and Development, 1989, p.
243).

From a different pergpective, however, while the loca and regiond problems in
many less affluent cities may indeed be acute, the ‘ cregping crises of the resource base
depletion, globad warming, ozone depletion and acidification (Wéarneryd et d., 1995) is
the mgor threet to globa sustainability. Affluent city dwellers are more responsible for
these globd threats, which have resulted from the high aggregate use of non-renewable
resources and waste accumulation. From an ecologica viewpoint *humankind remains a
creature of the ecosphere existing in a state of obligate dependency upon many products
and processes of nature” (Rees and Wackernagel, 1994, p. 364), and intergenerational
equity would be expressed, not in terms of productive stocks of capita, but rather:
“Each generation should inherit an adequate stock of natural assets alone no less than
the stock of such assets inherited by the previous generation” (Rees and Wackernagd,
1994, p. 376)." Urbanites, while physicaly and psychologicaly disanced from the
ecosystems that sustain them, gppropriate carrying capacity through trade. From this
perspective, the urban impact on sustainability has been globalised.

Population, Affluence and Technology
No sngle factor (urbanisation, population growth, technology, ever increasing affluence
in the Western world, etc.) can be singled out as the root cause for humanity’s

2 The distinction between an ecocentric and an anthropocentric perspective is exemplified by the
very different meanings attached to efficiency, productivity and even richness in ecology and
economics respectively. In ecology these terms refer to ecosystem characteristics relating to
energy conversion, carbon fixation and species diversity. In economics the same terms all relate to
the satisfaction of human needs or desires. Urban development almost inevitably decreases
ecological efficiency, productivity and richness. Its short term impact on economic efficiency,
productivity and wealth is likely to be positive. In terms of sustainability the ecocentric and
anthropocentric perspectives are closer, since processes that continuously degrade the ecosystem
are likely to be both economically and ecologically unsustainable. However, the anthropocentric
interpretation is less environmentally strict, since, at least in principle, ecological degradation need
not compromise human welfare. Thus, to say that an ecologically unsustainable practice is
undermining economic sustainability isaclaim about the real world, not atautology.

3 “Biogeophysical sustainability is the maintenance and / or improvement of the integrity of the
life-support system on Earth” (Munasinghe and Shearer, 1995, p. xxii).
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increasing threet to globa sustainability. Ehrlich et. a. (1973) portray the human impact
through a ‘web of blame’ where the environmentd impact equas population x
consumption of goods per person x environmental impact per quantity of goods
consumed, abbreviated as “impact equas population times affluence times technology”
(p. 206). As relations are multiplicative they reinforce eech other; an environmentaly
disruptive technology is thus more damaging in a large rich populaion. However, the
factors are not independent, with both demographic patterns and technologies differing
systematically between rich and poor societies.

The environmenta displacement processes described in the previous section adds
alayer of complexity to this environmenta impact equetion, for it is difficult to compare
environmenta burdens that express themsalves differently over space and time. Thus, if
one prioritises immediate threats to hedth, low income cities score lowes, if one
prioritises city-wide and regiona impacts, newly indugtridising cities score lowest, and if
one prioritises globa impacts and includes indirect effects, then wedthy cities score
lowest (M cGranahan and Songsore, 1994).

Moreover, a every level good environmenta management makes a difference.
Effective removd of hedth threatening and ‘poverty rdated” environmenta hazards are
made easier by more resources in the hands of society, but are just as contingent upon
effective governmenta action and public hedth policies (McGranahan and Songsore,
1994). As regards environmenta problems of regiond or city-wide importance, where
emisson levels have eventudly come to decline with rigng incomes, environmenta
legidation, inditutiond reforms and incentives to reduce environmentd impacts have
been the proximate motivation for improvement (Arrow et d., 1995). Hopefully, the
same will one day be said of the globd issues.

The globa sugtainability outlook depends to a large extent on the evolution of
agoregate resource consumption levels. Regarding overuse of globd snks, equity
concerns may be less criticd from a physica point of view, and are not captured in
aggregated models and figures, but will be of utmost importance in forming amelioration
drategies. It istempting to apply the principle of subsdiarity, and dlow locd inditutions
to ded with locad environmentd problems, city governments to ded with city leved
problems, and for globa mechanisms to be devised to address with globa thregts.
However, this would be nather fair nor effective. It would be unfair inasmuch as it gives
governing ingtitutions the responsibility for coping with the problems of affluence, but not
those of poverty. It would be ineffective inasmuch as locd initiatives are dso criticd for
globa problems, and, as argued in a previous section, locd initiatives need internationd
support whether they are globdly or locdly oriented.

From Displacement to Replacement

Many of the regiond water burdens of cities can be aleviated by improved collection
and treatment of wastewaters, and the use of sewage dudge as agricultura fertiliser.
Thisimplies improvements to existing systems following the convention of using weter as
the means for transporting wastes, but often a re-orientation of sewage works to
function as ‘fertilizer factories rather than as digposd systems (Girardet, 1992).
Recydling in this sense would entail ‘curving' the current ‘open ended’ linear flows,
increesing ‘exchange with the rurd hinterlands (farmers), rather than a ‘closed loop
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sysem.’* Chalenges for improvement relate to keeping dudge cleen from toxic
pollutants, distance to farming communities, city growth, dimate and the availability of
fresh water (Dahammar and Mehlmann, 1996). Traditiond (pre-industrid) systems of
waste water disposd may provide useful models for more naturd, ecologicaly
compatible systems, costing much less than modern high technology (Niemczynowicz,
1993). Purification of wastewaters may be technicdly possible, but ill not economicaly
viable even for the world's richest cities. The fixed standard (capital intensive) sawage
treetment modd of the North is increasingly chdlenged in favour of gpproaches with
flexible (and more participatory) standards, balancing the trade-offs between cost and
water qudity (Serageldin, 1994).

To be successful, such changes will require new inditutional forms and that new
interest groups capable of providing new technologies be built up. Existing, centralised,
waste disposal systems are very path dependent: once a particular gpproach has been
sdlected, strong forces can come into play ensuring that this gpproach be extended
rather than replaced. The technologies are readily available, and even the education
system becomes oriented towards their use. To change this path will undoubtedly take
condderable effort, and is likely to be uneconomic in the short run.

Refining Dilution

A more refined, and less damaging, way to ‘displace and dilute’ can be achieved by
adapting to and not exceeding critica thresholds in terms of damaging the naturd
ecosystem. This entails making maximum sustainable use of nature, or, inversdy, induce
maximum survivable damage. Water bodies vulnerability to contamination depends
upon the volume of flow which determines how effectively the pollutants are dispersed;
large rivers are less vulnerable than smal rivers and |akes tend to be more susceptible to
contamination than the seas. Following an approach of ‘sensble dilution,’” uniform water
quality standards may not be gtrict enough to protect some inshore waters, such as
lagoons, from irreversble pollution damage, but overly grict for other better-flushed
waters. Nevertheless, effluent standards tend to be determined on the basis of broad
politicd gods rather than on the water qudity and sdf-purification capecity of the
receiving water (Odegaard, 1995).

To apply this approach extensvely in a centrdised fashion would require both a
profound knowledge of locd conditions, and very sophisticated and incorruptible
government regulations. On the other hand, it is not yet clear what sort of participatory
dandards are feasible. Again, thereislikely to be aneed for new ingtitutiona forms.

Conservation Through Higher Prices

Partly as areaction to the call for closed cycles, reducing the linear flows isincreasingly
seen as a potentid avenue for modifying and amdiorating the effects of the presently
mainly linear systems. Curbing water use (and waste in particular) may be addressed by

4 Completely circular systems may seem attractive. But, as an energy intensive endeavour, they
still belong to the expensively bought ‘technological fixes' rather than as a ‘natural’ solution. As
expressed by Jackson (1996): “The suggestion of complete materials closure of the industrial
system ... seems hopelessly demanding from an economic point of view. What is less obvious is
that it is actually impossible from a thermodynamic point of view... ... We could come close to
closing a particular material cycle if we supplied sufficient high-quality energy to the task. But
supplying this energy is itself a thermodynamic process, unavoidably dissipating more materials
and more energy” (p. 55).
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demand management, where ‘management’ is a euphemism for reduction (White,
1994). The volume of the water flow through cities with well developed infrastructure is
essentidly determined by the demands. The immense throughputs, especidly of the
wedthier citiesin the world, can be reduced through awareness campaigns, price sgnas
aswell aswater saving technologies.

The use of price Sgndsisgaining increasing internationd support. That “water has
an economic vaue in al its competing uses and should be recognised as an economic
good” has been adopted as the guiding principle for water management at severd
international meetings, notably at the International Conference on Water and the
Environment: Development Issues for the 21% Century, hdd in Dublin 1992
(ACC/ISGWR, 1992), and is actively promoted by international agencies such as the
World Bank. Given the economic vaue of different uses, such water dlocation is in
most cases likely to favour urban water use over agricultural uses, but could aso mean
that environmenta uses are compromised unless nature's needs can be effectively
monetised.

Problems with Externalities and Water Pricing

For price sgnds to guide actors towards sustainable water use, they need to reflect the
full environmenta cost - the intended or unintended environmenta effects of polluting or
abdtracting the water. The price would reflect the vaue of the foregone opportunity for
other potentid users of the same water, or in the case of pollution fees foregone
opportunities because of degraded qudity. While damages compromising societd needs
are difficult to correctly gppreciate in monetary terms, damages to natura environments
that are not exploited can be far harder. When deding with resources like water,
efficient (economic) alocation is inherently problematic for a number of reasons:

“Water’'s vital and often revered role has led many societies to
restrict selling water and pricing it to reflect its full cost and scarcity.
But even in the absence of societal reservations about treating water
like other goods, the nature of the resource makes it difficult and in
many cases impossible to establish efficient markets. . . Efficient
markets must satisfy two conditions. First, there must be well-defined
and transferable property rights... Second, a market transfer is
efficient only if the full benefits and costs are borne by the buyers and
sellers. Both conditions are likely to be violated for water resources’
(Frederick, 1993, pp. 22-24).

Market dlocation of water needs efficient indtitutions to avoid distortions ranging
from monopolistic practices and impacts on third parties to protecting the environment
and safeguarding equitable dlocation for basc human needs. For example, in the
absence of mechanisms for protecting common property resources, farmers in Northern
Cdifornia, USA, sold surface water rights to Cdifornias State Water Bank, but
replaced the sold water by pumping (unregulated) groundwater (Brickson, 1991, cited
in Frederick, 1993).

Marketing of pollution or aodtraction rights, giving opportunities for environmenta
groups to purchase rights (without usng them), can put price tags on environmenta
vaues, but can be very difficult to manage, and ignores important differences on the
demand sde. Firg, it is not a al clear that the economic burden of protecting the
environment should fal primarily on the environmentaly aware. If saving weter is a
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public good, then it is highly inappropriaie to expect environmentaists to voluntarily
purchase water protection on the market. Alternatively, in an area where water use is
necessary for public hedth, it is aso inappropriate to have people paying full resource
costs.

Price based demand management approaches make most sense in Situations
where different users, or on a more aggregate levd - different uses, are competing for
the same water. The most obvious rivary for water resources on the larger scale is the
competition between agricultura and urban water abdraction, but the (often
unintentional) use of water for digperang pollutants may be equdly chalenging within
and around cities™ Basin wide gpproaches are needed to defend downstream users
from undue appropriation of water by upstream users, and, in particular, to defend
environmental needs.

Ecological Citiesand Barriersto Change
While current urban practices can be improved in numerous ways, adjusments to
exiding sysems will fdl far short of any red change of the materid foundations of the
city. It is agued that “only a radica bresk with modernity can overcome the
multidimendond criss characterizing our epoch and hasten the necessary restructuring
of the built environment of our cities and its relaion to the wider naturd ecology”
(Yanardlaand Levine, 1992). Whether an ‘ecologica city’ is achievable or not can be
debated, as can the meaning of ‘ecologicd’ in the urban context. These uncertainties
make any concerted action towards a fixed god impossble. For water, its many
different functions in society, conflicts of interests, as well as insufficient knowledge
about many of the environmentd effects, adds to complexity (Odegaard et a., 1996).
Bariers to subdantive changes include the dready (expensively) built-up
environment in the developed world*® as well as conceptud, indtitutiond and socid
barriers towards changing existing systems. Stricter pollution controls have setbacks in
terms of economic didocation - rasng concerns of ‘deindudridisaion’ in many
developed countries. Relatively little hope is given to ‘technocras to solve fundamentd
problems - many of the present urban environmenta chdlenges (such as traffic
congestion) are the unintended outcome of intentional decisons. While citizens scope
for action isto alarge extent hindered by being asmdl part of a much larger system, the

15 S50 Paulo, Brazil, provides an instructive example of severe trade-offs between the competing
uses for municipal supply, electricity generation and that of waste dilution. The Billings reservoir
was built in the 1920s in order to take advantage of the Serra do Mar drop toward the Atlantic, to
produce hydroelectric power. The system included a pumping station to take water from the lower
Pinheiros river into the reservoir. At that time the river was not yet polluted, but now it contains
highly contaminated urban wastewaters and storm waters, a mixture which is pumped into the
Billings reservoir. In order to maintain the municipal water supply, the reservoir has been divided
into two parts separated by a relatively permeable earth dam that allows flow in both directions.
The smaller part supports the municipal supply, and the larger, lower level part, receives the water
from Pinheiros. Pumping continues, in the dryer season in order to keep electricity generation
going, and during rains to avoid flooding in the S&o Paulo municipality (Anton, 1993; Jacobi and
Carvaho Teixeira, 1995).

'8 Thisis often used as an argument for having developing countries ‘take alead’ in adopting more
environmentally friendly technologies, avoiding the errors of developed countries. The danger with
such approaches are that they easily overlook many of the virtues of the existing systems in
developed countries. The old virtues, as much as the flaws, of ‘old’ systems must be kept in mind
when developing new.
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push for system change may need to come from active concerned citizens. Urban areas
are often held out as potentid centres of origin for substantive changes:

“The ecological challenge with which industrial society is
confronted is thus not only a question of technology, but above all a
question of lifestyles and social values. In this respect we need
innovations and ecologically sound solutions to problems in
civilization. History has shown that such solutions may be found,
given the will to survive, just because of the innovative power of
cities” (Hahn, 1991, p. 7)

While socid vaues are important for legitimisng and reinforcing urban systems
and technologies, they do not necessarily support ecological restructuring. (Top down)
environmental education may be a prerequisite for ‘grass root’ city dwellers to actively
pursue more ecologicdly sustainable lifestyles. Furthermore, well educated citizens can
be much more effective in voicing their concerns, and pushing for broader policy
changes. The mgor benefit, however, of rdying on locd initiatives, is thet it is a the
local leve thet lifestyle changes need to be made, and taken aone tools like pricing and
regulation are in danger of seeming oppressve, and are in any case not likely to be
aufficient for the task. Increased democratisation, through participation of city dwelers
in the decentralised planning may be the only viable way for red change, regardless of
whether people are ‘ reduced to mere consumers’ or are seen as pro-active agents.

Thereis dill a serious indtitutiona problem to be addressed, however, if cities are
to take a lead role in the pursuit of sustainability. If one city concentrates its efforts on
cleaner dreets and another city on reducing it contribution to globa warming, one city
ends up with cleaner streets and both end up in adightly more sustainable world. Unless
some higher incentive is given to the city that attempts to address globd warming, a city-
based effort is amogt certain to sal. The search for “win-win” opportunities is useful in
itsway, but cannot provide the basisfor along term Strategy.

4. WATER FOR HEALTHY AND SUSTAINABLE CITIES

Cities are to a large extent the product of selfish pursuits. People settle, work, trade,
and invest in the city primarily to serve their own ends, rather than those of the city as a
whole. Often these sdf sarving pursuits inadvertently contribute to the dynamism and
atraction of the city. But they can aso unintentiondly contribute to environmenta
problems, undermining public hedth and sugtainability. One of the age-old roles of urban
government has been to help manage the urban environment, including its water systems,
and to prevent some of the excesses of unregulated development. With the rapid urban
growth of the last two centuries, urban hedth and sustainability have emerged as criticdl
internationa concerns, and motivated concerted actions within civil societies as well as
governments. The sanitary movement of the 19" century and the environmentd
movement of the 20" century have both been urban-based, and gathered considerable
public support. Unfortunately, much remains to be accomplished, with regard to both
hedth and sustainability, and not least in relation to urban water systems.

Unity Through Diversity
Looking across today’s variegated world, environmental awareness clearly requires a
different focus in different cities. A city’s water drategy and politics need to evolve



33 Kjellén and McGranahan

around the mogt pressing needs for that particular city. And, needless to say, but
overwhemingly difficult to implement, a water strategy should address the needs of Al
citizens. Since living conditions in many cities vary radicdly, this can entall pardld
drategies targeting different issues for different water users in different parts of town.
Thusin asingle city it may be appropriate to target conservation for households in one
area, network extenson and increased water use in another area, and to develop
different policies with regard to informa and forma sector enterprises. Such policy
vaiation is superficidly incongstent, but only if one adopts the amplidic view that
everyone is entitled to inexpensive water, or that everyone should have to pay the full
economic cost for their water. Actudly, economic efficiency aone would dictate a very
different approach in areas where public hedth is a risk due to water scarcity, from
areas where, for example, neighbours are competing to have the greenest lawn.*” In
short, a standardised gpproach to urban water management will be divisve while an
gpproach that serves everyone needs to§ diversfied.

Supeficadly, emphassng the didinction between hedth and sudanability
concerns might seem to add to sectord divisons and policy fragmentation. However, to
achieve coherence, as well as balance, differences as wdl as smilarities need to be
recognised. Perhgps because they ae both environmentd problems, while
environmenta hedlth and sugtainability involve quite distinct threets, they are structuraly
rather smilar. Threats to both sugtainability and hedth are principdly the unintended
outcome of human pursuits. Often the threats are hard to perceive. Consderable
headway can often be made through holistic responses, centred on abstract and
somewhat vague concepts such as cleanliness with respect to health and natural with
respect to sustainability. Both pose a challenge to science inasmuch as the processes
reman poorly understood, and to governance inasmuch as the environmenta inter-
connections create a host of what economists term externdities.

Local Action Based on Local Realities

As indicated in previous sections, it is not surprisng that hedth concerns dominated
during the 19" century. In many of the world's most affluent and dynamic dities - the
motors of the indudtrid revolution - environmental hedth conditions were gppaling.
Currently, sustainability concerns dominate, a least in the internationd environmenta
arena. Again, this is not surprising. In the world's more affluent cities, weater related
diseases are no longer a mgor concern; the more obvious challenge is whether these
cities reaively newly found water affluence can be sustained. However, if the urban
environmental agenda is to gain grass-roots support internaiondly, it will need to take
the locd environmental problems, and contemporary urban hedth concerns, back on
board.

As the environmentdist cliché “think globaly, act locdly” suggests, sustainability
issues have amultiplicity of scales. The city scale has been regaining prominence, but not
principaly because the damage caused by urban centres is better recognised. For
water, as for many other environmental concerns, urban areas do concentrate damaging

Y To the extent that additional water is contributing to a public good, such as the control of
infectious diseases, if prices reflect the full marginal cost of water there will be inefficient under-
consumption. To the extent that additional water is contributing to a positional good, such as
achieving a greener lawn than the neighbours, the same prices will result in inefficient over-
consumption.
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activities. But more important, for there to be a trandtion to more sustainable
development, urban areas must dso become concentrations of environmenta improvers.
Local initiatives are increasingly seen as centrd to achieving sugtainability. And it is
from this perspective that the pursuit of sustainability needs to be grounded in locd
urban redities.

One urban redity, however, is that the immediate hedth and wefare aspects of
water, rather than the longer term sustainability aspects, remain the more pressing
environmenta concerns for a great many of the less affluent urban dwdlers. If cities and
urban neighbourhoods are to become the “grass roots’ of environmenta reform, then
the environmenta agenda must encompass the more pressing “grass roots’ concerns.
However environmentaly aware, alow-income peri-urban dweller lacking piped water
and sanitary facilitiesis likely to be more concerned with water and sanitation than with
water and sustainability. The importance of locd initiatives is increesngly recognised in
the context of environmenta hedth improvement in low income settlements (Douglass et
al., 1994; Hardoy et al., 1992). This greetly reinforces the potential for cresting a more
broad based urban environmenta movement, encompassng both hedth and
sugtainability concerns.

I nternational Cooperation

Despite the need for locdly tallored solutions, internationa  cooperation is important.
This gpplies to both hedth and sustainability. The need for international cooperation is
sdf evident as regards sustainability, where international water bodies and cycles are
often threstened. But it dso gpplies to environmenta hedth improvement, where the
hazards ae predominantly locd. The sanitay movement was unequivocaly
international, despite the loca nature of the environmenta problems addressed. Its
success was predicated on the fact that reformers from different countries shared
science, practica experience and inspiration. In today’s world of jet-hopping and global
conferencing, there is no death of opportunities for internationd exchange.
Unfortunately, these opportunities have not been capitalised upon to creste a coherent
goproach to urban environmental improvement. More specificaly, the urban
environmental agenda remains fragmented.

For most developing countries, internationd development cooperation is of
course as important as the internationa exchange of ideas and experience. Sill, externd
financiad assgtance poses yet another chdlenge to good governance and loca
participation. The internationd influence on local water systems is not surprisng, given
the pivotd role of internationd financing of water development in many Third World
cities. Indeed, it is critical that donors make every effort to ensure that aid funds are not
misappropriated. And there is an inevitable tenson between the interests of loca
resdents and the interests of locad governments and government officias: interests that
correspond in officid rhetoric, North and South, but rardly in practice. Thistensgon does
not, however, judify supporting projects and policies which ignore the expressed
desires of both locd citizens and their governments, to conform to an externdly defined
environmenta agenda. Rather it makes the job of defining a politically appropriate water
drategy that much harder.
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Challenges For Governance

The pursuit of both environmental hedlth and sustainability adso poses challenges to good
governance because the beneficiaries are not usudly well represented in government.
Groups with serious water-rdaed hedth problems typicaly live in conditions of
poverty, and are paliticaly as well as economicdly disadvantaged. Groups severely
affected by a water-related threat to sustainability include especialy future generations.
Representing the interests of the poor poses quite different political chalenges from
representing the interests of future generations. On the other hand, the judtification is
amilar, and there is a least one strong poalitica reason for addressing these two sets of
interests Smultaneoudy: it is critical that representing the interests of future generations
not be used as an excuse for sacrificing the poor, and vice versa. Both of these groups
ae dmog inevitably included in politica rhetoric, but easy to ignore in policy
implementation.

Orthodox water policies do not provide a sound basis for pursuing ether
environmental hedlth or sustainability, at least in part because these most affected groups
do not have sufficient voice. The process of defining the goas and principles of water
policy faces the samerisk of being hijacked by more influentid segments and entrenched
groups as any other politica process, especidly where democracy is fragile or non-
exisent. Even where democracy is secured, the interests of future generations are not
thereby represented. On the other hand, the potentid for making headway is
condderable, Snce thereisvery little public oppostion to the pursuit of public hedth and
sugtainability. This makes wdl designed policies, participatory mechanisms, and good
science especidly important, as they provide the means to creete urban environment
drategies that are enforceable in addition to being well intentioned.

From Productionist Logic to Demand Management

In practice, piped water and sawerage systems in developing countries often fail to
reach the neediest parts of the population, but gill create consderable city-wide
environmenta burdens. When water supplies are expanded in disadvantaged aress,
resdents are rardly given the hygiene education needed to ensure that they can meet
their own hedth needs effectively. Alternatively, water companies find themsdves
lagging further and further behind in supplying ever increasing city populations with clean
water. They run structural deficits and often operate with ad hoc interventions as and
when additiond funding becomes avallable. According to the World Bank, in most
developed countries consumers pay water rates covering al recurrent costs and a large
share of capitad costs, while in developing countries water prices cover only a third of
the average cost of supply (World Bank, 1992).

The politically determined tariffs and the negative returns on water sdes, the
historical preoccupation with massive engineering structures for the production and
transmisson of water, and the bias towards providing unlimited quantities of water to
industry and well-to-do households; these al contribute to both chronic water shortages
and the systemic excluson of large parts of the population from access to the available
water. Based on the notion that the water requirements are given and will be met only if
the supply system expands, it is as if a ‘productionist logic' directs water companies
towards new investments and consequent dependence on externd finance and its
inherent technological bias (Swyngedouw, 1995). This has led to many gigantic
engineering projects, made possible in the 1970s through ample access to internationa
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loans. For many countries, this has contributed to an enormous foreign debt. It has
increased access to water for millions of people, but both economic and water
resources have been sguandered in the process. And it has opened the door to
reactionary water policies which address the economic and resource inefficiencies, and
can clam to do no worse, and perhaps even a little better, with respect to the currently
unserved.

Demand management questions the basis of ‘productionist logic,’ treets the
volume and pattern of water use by individuds, households, businesses, farmers, etc. as
vaiable, and ams to change the behaviour of consumers ether voluntarily (prices,
education, etc.) or involuntarily (regulation or centralised interventions). Where supply
ends and demand darts in the water didtribution system is debatable, but a common
denominator for demand management, as it is currently used for water management, is
to encourage use efficiency and water conservation - a dl levels. The tendency is to
emphasise water conservation. However, in areas where access to water is insufficient,
and water scarcity is creating hedth problems, demand management should involve
increasing supplies accompanied by hygiene education.”® More generdly, while demand
management is typicaly viewed as a tool for achieving more sustainable water sysems,
an dternative form of demand management is centra to the more sophigticated attempts
a improving environmentd hedth. Thus jus as demand-Sde consarvation is
increesingly seen as criticd to water resource management, demand-side hygiene
behaviour is increasingly seen as critica to water related hedth improvement (Boot and
Cairncross, 1993; Cairncross and Kochar, 1994).

Involuntary methods, such as rationing, have been a frequent response to water
shortages, especidly short-term and severe ones. However, interruptions to water
sarvices, intentiond or not, have severd adverse effects. Apart from lowering the
pressure in the system (increasing the risk of cross-contamination from wastewater),
necessitating additiona investments (household storage cisterns and sometimes booster
pumps), and disrupting both economic and socid activities, it is doubtful how effective it
actudly is in curbing consumption. In anticipation of water cuts, households may tap
more water than is actudly required during the time of service interruption, water of
which large proportions are subsequently wasted. Also, where dl households are filling
(automaticdly or manualy) thelr cisterns during that part of day service is provided,
pesk demand may be higher than what it would be given a continuous service (Hughes,
1995). Moreover, water interruptions pose a variety of hedth risks, and have been
found to be statistically associated with ahigher prevalence of diarrhed disease (Benneh
et al., 1993). In many circumstances, providing a continuous rather than intermittent
supply of water can save both water and money (Hughes, 1995).

Higher water prices can be an efficient way of curbing aggregate demand (aslong
as metering, billing and revenue collection actudly take place). While low volume users
are less likely to respond to price changes, high volume users (with declining margind
utility), such as indudries, commercid establishments and dso affluent households

8 A World Bank policy paper defines demand management as “The use of price, quantitative
restrictions, and other devices to limit the demand for water” (World Bank, 1993, p. 5). However, a
broader characterisation of demand management taken from economic terminology is “ The general
objective of demand management isto ensure that aggregate demand is neither deficient relative to
potential gross national product...nor overfull” (Collins Reference Dictionary of Economics).
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should reduce water consumption in response to higher water prices™ In areas with
dangeroudy low water consumption, pricing and other components of water policies
should not target conservation per se, athough in many circumstances better demand-
sde management will lead to water savings even in disadvantaged neighbourhoods.

Targeting Wastage Rather than Usage

More generdly gppropriate than reducing consumption is the god of reducing waste by
preventing leskage from the supply systems. How much water lesks out of a system is
rardly known; it typicaly fals under the generd category of unaccounted for water,
which, drictly spesking, includes dl water which is not metered. Ranging from
unintentiona (technical) leaks from the pipe system, to water didtributed to officia non-
paying customers, such as for fire-fighting or sometimes military camps, unaccounted for
water in many cities hovers around haf of the quantities supplied (eitmann, 1993;
Nickum and Easter, 1994; Swyngedouw, 1995). A ot of the unaccounted for water is
of course put to beneficid use, even though dl of it presents a severe challenge for utility
companies financia sustainability. Lesks, however, with the exception of groundwater
recharge, have no benefits. Rather, they contribute to accumulation of stagnant water,
disrupting transport as wel as providing breeding grounds for many disease bearing
vectors. Furthermore, they can cregte negative pressure in the water pipes, alowing
sewerage to enter the water system. Even in the short term reducing leskage can lead to
ggnificant savings, and smultaneoudy provide hedlth benefits.

Affordability and Efficiency - Beyond the Water Tariff

The main argument for keeping low water prices to urban households is that poor urban
dwellers can not afford to pay the full cost of meeting basc human water needs.
Although there is evidence of exorbitant water prices in many poor aress, these prices
typicaly often only reflect whet is paid for the highest value uses, drinking and cooking.
Water for washing and cleaning would rarely support such high prices, and such uses
may be severdy compromised if al water prices are uniformly high. Furthermore,
evidence of high willingness to pay for water must not overlook the socid cost of other
consumption opportunities foregone, nor the persona deprivation and public cost of
insufficient water for hygiene.

To overcome affordability problems, water tariffs often dlow a lower unit price
for amdl consumers a “lifdine rate’ with a unit price that would be augmented with
higher levels of consumption. Given the nature of water distribution in many poor aress,
where exiging facilities tend to be shared by many users, the desired effect may
however not materialise even for those with water connections. A household sdling
water to its neighbours will have a higher meter reading, and may, in spite of servicing a
higher number of people, pay more per unit of water (Vhittington, 1992). While a
progressive tariff may serve to dissuade some wedthy households from using water
cadedy, it can thus aso be a burden on households who share water meters or sdll
water.

¥ Household water consumption has in many countries been shown to be relatively inelastic to
changes in prices (Frederick, 1993), but still presents high elasticity to income (Warford and Julius,
1977). That the rich use more water than the poor would, apart from having better access to the
supply and more money to spend, also stem from the larger use of water consuming domestic
appliances.
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Furthermore, officid pricing policies may only be directly rdevant for those
households that receive their water directly from the utility. Where water digtribution
networks only serve parts of the urban area, subsidised “lifding’ rates are highly unlikely
to benefit more than a smdl minority of the poorer urban dwellers. And worse, where
universally low water prices render utility companies unable to expand the network to
under-serviced aress, the excluson of the poor is made permanent. With constrained
supply leading to high price differentias, the end result may even be that while the water
consumption of the wedthy is subsdised, the poor are effectively being charged more
than what the cost would be, given an economicaly efficient digtribution system.” In the
extreme, charging higher prices for water, a least to affluent users, could benefit the
poor, and also encourage conservation among businesses as well as households using
municipd water for gardening and washing cars. However, there is no guarantee that a
more financidly vigble utility will extend services to low income aress, even if water
prices are set to cover costs.

Effective demand management, for both sustainability and hedth, requires going
beyond water pricing. To pursue water sustainability in an effective manner there are a
wide variety of possble measures, many of which have other environmenta benefits
Indeed, it has been estimated that the 1992 U.S. Energy Policy Act, which mandates
water efficiency dandards for dl resdentid faucets, shower heads and flush toilets,
could eventually result in a decrease in dl domestic water uses of 20% (Raskin et d.,
1995). With respect to hedlth, demand side management can aso involve a variety of
measures, ranging from cross subsidising household connection costs to community
consultation in designing payment systems to the promotion of selected technologies and
hygiene behaviours.

The Importance of Being Well Connected
There is a great deal more to water affordability than the officia water price, and for
many households the connection cost done matters more than the water price. The
economic judtification for subsdising the connection cost for low income households is
more compelling than that for water itself. Hedth dudies indicate that having a water
source in the home does make an gppreciable difference. Subsidisng new connections
in deprived neighbourhoods can help target the incentives, and provide a greater
incentive than equivalent subsdies on water itsalf. As the success of inditutions like the
Grameen Bank indicates, low income households have difficulties rasing capitd. They
often face the equivaent of annual interest rates of savera hundred percent. Thus, for
poor households, making it easy and inexpensve to obtain a water connection can be
economicaly much more important than equivaent financid resources devoted to
keeping the price of water [ow.

Alterndtively, when water prices rise, or household incomes fdl, it is possible to
use demand management to provide dternatives to disconnection. Even in the U.S.
there is a sgnificant population of low income households for whom water bills seem
unaffordable. To avoid disconnection, and the bad publicity this creates, some utilities

? The term “subsidised water” is often used indiscriminately when referring to consumer prices
lower than the supply cost. Strictly speaking, however, a water subsidy would be a payment from
the government to the water suppliers, enabling them to reduce water prices and still cover the
costs of meeting the higher water demand (see entry for subsidy in Collins Reference Dictionary of
Economics). When the suppliers are forced to lower prices without full compensation, it might be
more appropriate to say that the lack of subsidy constrains supplies.
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are practisng demand management, and exploring options such as financid counsdling,
arearage forgiveness, payment discounts, income-based payments, lifdine rates,
targeted conservation, disconnection moratoria and flow redtriction (Beecher, 1994).
Yet such measures, in a somewhat different form, are even more important to low
income cities, where, as both recent riots and epidemiology duly demondrete,
disconnectionis not just a private affair.

Redefining the Actors

Virtudly dl large scale urban piped water systems have been developed through public
channds. Stll, it is only the ‘transformation of nature s water' and bringing it to the city
which is typicaly a wholly public activity. The ‘urbanisation of water' is in many
countries organised through a mixture of public and private sysems. In developing
countries, while more affluent households and powerful enterprise tend to be served
through a wholly public systlem, poor households more typicaly rey on private systems
often resdlling water from the public system (Swyngedouw, 1995).

A haligtic approach to urban water - from abstraction to return to the water cycle
- needs to encompass dl the actors of the water’ s pathway through the city. This should
include the often large numbers of households that do not have house connections.
Where individua connections may not be possible, utilities should have gpproaches to
ded with groups as well as with individua households, requiring yet more differentiation
of tariffs. Alternatively, developing intermediary inditutions, which can help ensure that
utilities practices meet loca community needs, can consderably lessen the gap between
centrally developed policies and loca concerns.

As mentioned above, the state, the private sector and the voluntary sector can be
made complementary, and much attention, especidly within development projects, has
been brought to citizens groups roles in water management. Collective action within
neighbourhoods can do a lot to resolve sanitary problems. However, the relative
efficiency of many community organisations should be no excuse for governmentd
inertia, partly because effective neighbourhood solutions are often contingent upon the
prosperous relations and support from governmenta agencies.

Thereisno Easy Agenda
To provide households with water supply and sanitation services has been referred to as
an ‘easy task,”** but recognisng the complexities regarding unequa income distribution,
the externdlities involved and problems of democratic representation of the poor, as well
as the enormous backlog in achieving targets, this is presumptuous. There is a need to
recognise the complexities and aim at understanding them better, and how they relate to
other problems and priorities city dwellers and urban governments have to ded with.

All implementation is in a sense testing of old or new concepts under new
circumstances. Some ‘success dories such as the Orangi project in Pakistan or

21 As an example, Serageldin (1994) writes: “The old agenda - the provision of water supply and
household sanitation services - is clearly arelatively ‘easy’ task if sensible financial policies are
adopted, since consumers want and are willing to pay for these services. Yet only a handful of
developing countries have been successful in carrying out this ‘easy task’ in an efficient,
responsive, and financially sustainable way. The new agenda, which centers on management of
wastewater and the environment, is a much more difficult and expensive undertaking, and one in
which successes (in terms of efficiency and financial sustainability) are few and far between evenin
industrial countries’ (p. 25).
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condominial sawerage sysems in Brazil are frequently described in internationd
publications (Briscoe, 1993; Serageldin, 1994; United Nations Centre for Human
Settlements (HABITAT), 1996; World Resources Ingtitute, 1996). We can learn from
these examples about old and new technologies or how systems of finance can be
successfully combined, or how much can be achieved by individud charismétic leaders
with socid commitment and the right support from governmental agencies. But
underesimating the leve of skills, commitment and ingenuity thet can bring about
success in this difficult area may be counter-productive. As the specific nature of the
problems vary between cities and parts of cities, any ‘sandard’” solution has to be
adapted rather than replicated. Furthermore, a lack of humility to the task tends to put
inordinate blame on those daring to take action,” and discourages prominent leaders
and professonds from pursuing endeavours in the area.

No Excuses, but Humility to the Task

The chalenge to make our cities more healthy and more sustainable isindeed enormous.
Poor sanitary environments at this very moment continue to bring deeth, disease and
human deprivation, and water pollution and overuse is increasingly threatening our life
support systems, regionaly and globdly. The need for action is certanly there.
Disciplinary and inditutional boundaries must be transcended. Loca knowledge and
scientific knowledge must be brought together into well targeted and well coordinated
efforts. However, the policies for good coordination, as the knowledge base for well
informed drategies, are ill in the making. Underestimating the complexity of the task,
regardiess of whether the chdlenge is to improve hedth or sustainability, may lead to
costly migtakes. Our ignorance is no excuse for inaction: there are many obvious things
that need to be done. But nor is the need for action an excuse for remaining ignorant:
there remans a great ded of reevance to learn regarding water, hedth and
sudanability.

5. SUMMARY OF CONCLUSIONS

Hedth and sudainability are two mgor chalenges for urban water politics, and
important gods which few would dispute. But neither will be accommodated by sdf-
centred pursuits of groups that are wdl-off today, as both hedth and sugtainability
concerns relate to respecting and addressng needs of groups which, for obvious
reasons or not, are poorly represented politicaly. Urban hedth essentialy involves
furthering the interests of today’s poor, while ecologicd sustainability entails protecting
the rights of future generations. When narrowly pursued, hedlth and sustainability gods
can conflict and create trade-offs between the interests of future generations and today’s
poor.

Modern technologies of urban water supply enable cities to draw on distant water
sources and displace hazardous effluents. Comparatively clean and affluent cities have to
a lage extent trandfered waer (and other environmenta) problems from the
neighbourhood to the city, and from the city to the region and on to the globe as a
whole. Hence, water supply and pollution chdlenges are pushed on to digtant
ecosystems or future generations. While displacement of burdens can improve urban

2 A notorious number of water supply projects are described as ‘failures.”
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environmental hedith, it threatens to undermine the naturd sysems on which city life
ultimately depends.

More efficient water systems, reducing lesks and wastage while stimulating
hygienic water use, can make cities hedthier to live in but less strenuous to the natura
systems on which they depend. While demand management is typicaly viewed as atool
for achieving more sudandble water systems, an dternative form of demand
management is centrd to the more sophidticated atempts a improving environmenta
hedth. Thus, just as demand-sde conservation is critica to water resource management,
demand-sde hygiene behaviour is critica to water rdated hedth improvement. A city’s
water drategy and politics need to evolve around the most pressing needs for that
particular city, and need to be diversfied in order to address different priorities aso
within the city. Standardised gpproaches to urban water management will be divisve
and may aswell missthe target.

Pushing water issues back and forth dong a private-public axis is hardly likely to
improve efficiency of ether sphere. Rather, increased attention is required towards
‘interndlisng externdities and improving accountability of both. Acknowledging the
different condituencies and raison d'ére of public entities and private enterprise (and
NGOs) can help define rdationships that favour society’s gods, but avoid deviations
such as ‘public-private profiteering.” A magor potentia for improving urban water
sysems may be found in the ways households, community based organisations, water
vendors, utility companies and city governments interact.

Capita intensve centralised systems, gpart from physcdly providing water and
removing effluents, dso relieve citizens of the intellectud burden of dedling with water
issues. Because expendve centralised systems are financidly difficult to implement in
many cities, loca and less comprehensve sysems are increesingly sought for and
implemented through community participation. However, the reaive efficiency of many
community organisations should be no excuse for governmentd inertia, partly because
effective neighbourhood solutions are often contingent upon the prosperous relaions
and support from governmenta agencies. Furthermore, less comprehensve systems
(with a longer and less predictable route for water from the tap to the drain) require
more sophisticated management skills &t the locdl level, and more accurate knowledge
a the household level about water, hygiene and safe sanitation. Smilarly, shifting from
the linear centralised systems in order to improve prospects for sustainability, requires
households to have a much better understanding of the natural processes as regards the
trestment of wastes as wdll asthe hedlth risksinvolved.

How water systems can support both hedthy and sustainable cities involves a
complex web of physical, socia, economic and political interrelationships. Unrecognised
complexity helps explan why dean drinking waer recaves undue emphadss in
discussons of water-related disease transmission, and water consumption receives
undue emphasis in discussons on sudtainable water sysems. Unfortunatdy, catchy but
mideading messages often influence policy. Indeed, specidists sometimes alow
misrepresentations to persst on the grounds that misguided attention is better than no
attention.

It is easy to bdieve that urban sanitary problems were essentidly solved with the
discovery of microbes and the development of modern environmental services. In fact,
the complexes of locd environmentd hedth problems which heped motivate the
sanitary movement more than a century ago, dill conditute a mgor chalenge for
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scientists, governments and citizens dike. With the view that more atention must be
brought to the more serious chdlenge arigng from the broader sustainability issues,
household environmenta problems, such as inadequate water and sanitation, are too
often portrayed as part of an old agenda which is just not completed as of yet. Rather
than being an ‘easy’ area, the localised environmenta problems of the poor are
reldively ‘easy’ to misdiagnose or ignore.

Meanwhile, enormous aitention is brought to the sustainability threat of mega
cities, due to many excessvely spectacular projections about ther future proliferation
and sze. However, over hdf of the world's urban population live in cities of less than a
million inhabitants. The main chalenge of the 21% century may not be how to ded with
mega-cities, but how to secure safe and sustainable water environments for increasing
numbers of low income resdents in small and medium size urban centres.

While prospects for improvement are greet, they will by no means come chesp or
easy. Mgor chalenges for science reman to increase our understanding of water
related threats to hedth and sudtainability, and for politics to build on accurate
undergtanding of the problems for the benefit of the underrepresented congtituencies.
While sustainability problems, like poor sanitary environments, have been with us for
thousands of years, they will unfortunately ingst on coming with us - more chdlenging
then ever - into the next millennium.
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