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egacities—characterized as metropolitan areas of 10 million or more inhabi-
Mtants—have become an important focus in terms of water provisions,
sanitation services and the related impact of urban development on natural
resources. While basic needs of residents of smaller cities are very similar, the
emphasis placed on megacities lies in the fact that these massive urban conglomerates
have grown to almost unmanageable dimensions. This, in turn, has made water
provision and sanitation services to the entire population a bleak, if not unachievable,
task.! In most megacities of the developing world, clean water is both scarce and
expensive to produce. Large sectors of the population in such densely populated
urban areas do not have access to potable water, and even larger sectors of the popu-
lation do not have access to sanitation. Non-revenue water—water that is produced
and enters the distribution system but that is never billed to consumers because it is
lost due to leakages or illegal connections—is up to 30 to 40 percent. Infrastructure
is either scarce, becoming complex or deteriorating. In addition, water supplies are
largely underpriced and necessary investments are estimated to reach billions of
dollars. However, as complex as these matters are, the real challenges in terms of water
provision point in another direction. The main problem in urban concentrations,
which is further heightened in megacities, is the lack of appropriate management,
adequate institutions and sustainable planning to address these challenges beyond
short-term approaches.

To provide an overview, this study first analyzes the nature of megacities on a
global scale, addressing the delicate relationship between economic development
and urban resource management in the face of environmental sustainability. This
topic then unfolds through an analysis of the Metropolitan Area of Mexico City
(ZMCM), a megacity accounting for approximately 20 to 22 million people and
recognized for its diminishing supply of natural resources, among them, freshwater.2
Emphasis is placed on declining groundwater supply, complexities with infrastructure
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and concerns regarding sanitation. While the central focus of this argument is the
ZMCM water supply, a comparative analysis points out the similarities and differences
among megacities across the globe, such as Dhaka, Sdo Paulo and Bangkok. Ultimately,
this paper attempts to demonstrate that the problem of water access in megacities has
less to do with water scarcity and more to do with water mismanagement.

MEGACITIES AS A GROWING PHENOMENON

As urban growth continues to increase worldwide at escalating rates, megacities
remain a growing phenomenon. According to the Organisation for Economic
Cooperation and Development (OECD), as globalization progresses, urban
regions—in particular, cities with populations exceeding 10 million people—are playing
increasingly important roles in the global economy in terms of competitiveness, thus
becoming major centers for both local and national policies.3 Yet, most megacities
have focused on economic growth with almost no consideration for environmental
sustainability.4 As a result, these extensive metropolitan areas have created alarming
levels of water and air pollution, solid waste and deterioration of their own natural
resources. These problems have also reached surrounding regions affected by urban
sprawl. The most serious environmental problems are associated with the disorganized
expansion of legal and illegal settlements, over-exploitation and degradation of
surface and groundwater sources, air pollution, solid waste and the indiscriminate
destruction of natural resources. This has created what seems to be an endless vicious
cycle in which the deterioration of the environment has resulted in social erosion and
vice versa. Mexico City and its surrounding areas have not been an exception.

While Mexico City has achieved high economic growth, its development is still
deeply polarized and asymmetric. Economic and social development has flourished
in some parts of the megacity resulting in prosperity, but inequalities have become
increasingly acute in other parts of the region.> In order to maintain and improve the
living standards of a growing population, major investments are needed to protect
basic resources. Failing to address environmental degradation—such as shrinking
freshwater sources—is counterproductive to economic development in the long-run.
This holds true because while most megacities focus on increasing foreign competition
and employment at the cost of their natural environment, foreign investors tend to be
most interested in megacities that not only have the most appropriate institutions,
infrastructure and human resources, but also liveable environments and natural
resources that will sustain economic activities.6

Although all megacities face similar challenges in terms of access to natural
resources—like clean water and ensuring adequate control of air, land and water
pollution—these urban conglomerations differ in terms of growth rates, types of
population, infrastructural needs and environmental conditions. In the developing
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world, metropolitan areas tend to have high population growth, consistent needs for
infrastructural development and increasing deterioration of their environment. In
contrast, in the developed world, megacities tend to have slower urban growth, infra-
structures that already need to be replaced and more regard for the protection of
their environment. In both developing and developed megacities, migration of formal
and informal settlers plays an important role in terms of demand and provision of
services.” In Mexico City and its surrounding areas, illegal settlements are a critical
problem. In 2003, there were 804 irregular settlements in Mexico City with approx-
imately 60,000 families.8 In Mexico State—the most populated of the country’s
thirty-two states—illegal settlers are creating mushrooming cities that lack basic
services. Much of this population is established not only in valleys and hills, but also
in areas prone to flooding, which can result in flood hazards that can destroy entire
communities. Legal and illegal settlements in flood-prone areas and their social and
economic related costs have been heavily felt in several other megacities in addition
to ZMCM, such as Sio Paulo and Dhaka. In most cases, it is a problem of which
control and solutions go beyond the water sector and which is vested in land-use
planning institutions.?

Due to their differences in terms of population, location, climate, infrastructure
and environmental concerns, each megacity needs to plan and implement its own
tailored solutions at its own pace according to local economic, social, environ-
mental and cultural conditions. Yet, a common denominator uniting
megacities—mainly in the developing world—is that rates of urbanization have
surpassed the capacities of both local and national institutions to provide the
population with the necessary services. According to the UN Population Division,
the number of megacities has increased from sixteen to eighteen from 2000 to
2005 alone, and this number is predicted to reach twenty-seven by 2025.10 It is
noteworthy that the majority of megacities at the global level are located in the
developing world (see Table 1).

In spite of urban growth, the percentage of urban populations living in megacities
worldwide has remained about 8 percent from 2000 to 2005. On the contrary, it is
in urban conglomerates of less than 500,000 people where the percentage of urban
population at the global level is still the highest (52 percent) by cities with 1 to 5
million inhabitants (22 percent).!?2 This means that, despite the rate of increased
urbanization throughout the last decades, the highest percentages of the world popu-
lation do not live in megacities; they are more likely to live in small or medium-sized
cities. While the growth of small and medium sized-cities is projected to escalate
and, with it, the challenges of providing adequate water services, it is the megacities
that have turned to almost unmanageable dimensions and require a reexamination

of water management.
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Furthermore, megacities are not restricted to their geographical boundaries but
extend to the regions surrounding them. The escalating demands of megacities in
terms of clean water, among other basic necessities, have resulted in negative impacts
on the surrounding states and regions, which have been forced to supply megacities
with additional commodities.13 Since megacities continue to increase in size, demand
requires the implementation of development models based on social equity and envi-
ronmental considerations, not only at the local level, but also at the regional level.

Despite these bleak realities, alternatives exist to improve the governance of
megacities in order to provide citizens with better access to clean water and other
services, as well as improved environmental conditions. OECD, for example,
suggests that governance-related issues should be addressed at the metropolitan area
level in order to maximize the potential of the urban region.!4 Some of the actions
mentioned to improve metropolitan governance include encouraging local govern-
ments to work in partnership with business communities, introducing greater
transparency and accountability in decisionmaking, developing better frameworks for
long-term strategic planning, and improving public access to information and public
services, all of which could lead to positive results.!5 The limitations that OECD
identifies for achieving better governance at the metropolitan level, however, include
a fragmentation of the administrative jurisdictions, a strain on the financial and fiscal
ability of local authorities as well as the lack of decisionmaking processes that are
both transparent and accountable.!6 There is also a lack of ability to coordinate and
effectively communicate between cities that form part of metropolitan areas.

Complexities of Water Resource Management in Megacities

From the late 1990s to the present, water management trends have included, at
least in theory, the implementation of concepts such as sustainable development,
river basin management and integrated water resources management approaches. An
emphasis has been placed on multi-sector approaches, as well as higher considerations
for social and environmental issues, with increasing importance given to governance-
related issues.17

In the water sector, attempting integrated approaches has made water manage-
ment goals even more complicated to implement than before, particularly in the
context of megacities due to their sheer size.!8 With the added expectations on
implementation of water governance issues, even more complex processes have been
introduced—such as transparency and accountability, or multilevel participation and
multilevel decisionmaking—even when the most basic and pressing needs in terms
of water supply and sanitation have not yet been solved.

Megacities require large investments to cover the needs of all sectors of the
population in terms of water supply, drainage and sanitation. However, in addition to
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the enormous investments, a main constraint for the efficient provision of water
supply is that governments have multiple, fragmented institutions with responsibilities
that are often not clearly defined or overlap with each other. This makes any long-
term decisionmaking almost impossible, leaving strategic planning in the utopic

realm, resulting in escalating degradation of the urban environment.

Although considered basic needs, water supply, drainage and sanitation are not
always an investment priority in megacities. This is because lack of water, both in
terms of quantity and quality, does not affect the entire population to the same
degree. In general, wealthier populations have access to tap water in their houses, as
well as functioning drainage and sewage systems, while less affluent sectors of the
population depend on standpipes or purchase their water from vendors. Many poor
regions are either connected to a public sewer or septic tanks, or have to dispose
their wastewaters in surrounding rivers, lakes or even on their own property. Lack of
tap water and drainage in megacities, therefore, is a problem faced by less affluent
sectors and is therefore their problem alone. Sanitation is an increasingly serious issue
which only a select few communities have to face directly but which affects the
health of the entire region.

As previously stated, water management also faces the complexity of flood-
prone zones. For example, the number of humans exposed to floods has tripled
during the last two decades to almost 2 billion at present.! The main reason
behind this problem is the concentration of hundreds of millions of people in mush-
rooming cities in both deltas and floodplains. On the other hand, megacities
sprouting in arid and semi-arid regions face water scarcity on a daily basis, not only
because of mismanagement but also because of an actual water scarcity problem to
begin with. Regarding water for irrigation, megacities devour enormous amounts of
provisions which have to be transported from the countryside, often at great distances.

Megacities and the Escalating Case of Water-related Challenges

The debate on water resource management in the international arena most
often focuses on integrated water resources management, river basin management,
good governance and public participation. In spite of this rhetoric, priority in
megacities is the provision of clean water even at increasing social, economic and
environmental costs.

Investments for water supply and sanitation in the developing world, including
megacities, has escalated considerably. In the case of Mexico, water supply and
sanitation investments were estimated to be $1.7 billion per year in 2002.20 In
2005, China invested a total of $9.7 billion on flood control, infrastructure, soil,
water and ecological projects and hydropower development.2! At this point, many

scholars and water activists have pointed out the failures of achieving the development
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goals at the international level; cities provide water that is not always potable, and
collection of sewage has been conveniently considered as sanitation even when it is
not treated.22

Varis et al. summarize the situation and future prospects of seven rapidly
expanding megacities in various parts of the developing world: Jakarta,
Johannesburg, Sdo Paulo, Mexico City, Riyadh, Istanbul and Singapore.23 In their
analysis, the authors conclude that megacities are dramatic cases of urbanization
and water-related challenges. A main constraint is that even though the provision of
water for various sectors is quite important, water is not the only aspect of infra-
structure development needed in megacities. Transportation, energy and housing
should also be developed.

The water footprint of a megacity goes far beyond its city limits. Megacities
import food from the international food trade, the bulk of which has been produced
using water irrigation practices. Megacities also import massive amounts of other
resources such as energy, metals and fiber products, which can interrupt hydrologic
systems, both qualitatively and quantitatively. In order to be sustainable, megacities
need flourishing economies, strong social and environmental policies, proper gover-
nance systems and adequate mechanisms for public participation. All of these aspects
are intertwined with the various roles that water plays in megacity development, and
the water sector is often an important contributor.24

Finally, economic growth, as well as social and environmental factors, should be
considered simultaneously. Competitive megacities are better able to attract
resources to invest in infrastructure, thereby providing quality services for the popu-
lation and, in turn, better economic and social opportunities for large sectors of their
population. The challenges to achieving this are immense. However, initiating the
necessary processes and frameworks for financing, managing, maintaining and
providing efficient services, as well as finding long-term solutions that combine
social, economic and environmental view points, is necessary. Otherwise, freshwater

access and sanitation become unmanageable.

WATER GOVERNANCE IN THE MEXico CITY METROPOLITAN AREA

Applying this overview of megacities to a case study, this section offers examples
of the complexity of clean water services faced by the ZMCM. It is important to
stress that, more often than not, inefficient, costly and unreliable water supply services
in Mexico City are the result of inappropriate management practices, not merely the
result of an actual scarcity in water supply.25 To reiterate the size of this megacity,
the ZMCM has an approximate population of 20 to 22 million people.2¢ It generates
approximately 35 percent of the national GDP in Mexico, which makes it strategically
quite important from both an economic and political standpoint for the country.
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High rates of migration, in addition to rapid urban development, have made Mexico
City not only one of the largest cities in the world, but also a city with one of the
highest population growth at the global level 27 The phenomenal growth rate witnessed
between 1950 and 2005—from 2.9 million people to more than 20 to 22 million at
present—has made it almost impossible for institutions to respond to the rapidly
increasing needs of the population in terms of water supply, drainage and sanitation.

The rapid growth of the ZMCM has been the result of policies that have favored
social services, long-term major investments in all sectors (energy, water, trans-
portation, telecommunications, etc.) as well as heavy subsidies and industrial
production. Even though government planning strategies have been focusing on
decentralization efforts for decades, tax subsidies, as well as numerous social, polit-
ical, educational and cultural factors, have made the city more attractive than other
regions within Mexico.28

The multiple levels of public sector institutions that are involved in the solution
of water-related problems make decisionmaking a very complex process not only in
the ZMCM, but in all megacities. In Dhaka, a city with approximately 12 million
inhabitants, organizations responsible for water supply include government institutions
at the federal, city and municipality levels, the private sector and even donors.2? The
World Bank, for example, was the main donor of the Fourth Dhaka Water Supply
Project and insisted that changes in governance and management be implemented
at both the Dhaka Water Supply and Sewerage Authority (DWASA) before the
credit was approved.30 In the case of the Sao Paulo Metropolitan Area, decisionmaking
in water-related issues for their 18 million people involves federal, state and municipal
levels of the city of Sao Paulo, as well as the additional thirty-nine municipalities that
form part of the megacity3!

The ZMCM includes two different political entities and their several levels of
government. Decisionmaking depends on decisions based in the sixteen boroughs of
Mexico City, thirty-seven municipalities in the Mexico State—each municipality
consists of an independently elected representative—and the private sector companies
which are also involved in service provision. Another important issue is that from
1997 onward, the citizens of Mexico City were able to elect their own government.
Prior to this, the mayor of Mexico City was appointed directly by the president, who,
from 1929 until 2000, belonged to the same political party. The government of
Mexico City, therefore, has often been considered an extension of the federal govern-
ment, with criteria and priorities mirroring that of the federal government.32 This
means that, for better or for worse, there was agreement on the policies that would
be followed in the metropolitan area. Currently, the different political parties repre-
sented in the governments (federal, state, boroughs in the case of Mexico City and
municipalities in Mexico State) have diverse interests, priorities and criteria. This
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diversity, while unquestionably positive in terms of democracy, has resulted in a
more serious lack of coordination and agreement in terms of economic, social and
environmental policies. The reality is that political criteria prevail even when this is
not always positive for the megacity.33

Groundwater Supply in Mexico City and Beyond

The added complexity of the ZMCM for its water management, in addition to
its large population and fragmented government, is that it is located in a naturally
closed basin, making it vulnerable to floods. In addition, its own rivers have become
wastewater canals. Furthermore, increasing subsidence has resulted in extensive
damages to the water supply and sewerage infrastructure, as well as degradation of
the quality of the groundwater on which its own survival depends.34

The water supply in ZMCM will provide for 20 to 22 million people; the
economic sector depends primarily on local groundwater sources (70 percent) and on
inter-basin transfers from outside basins. Infrastructure for distribution of water
within the city has become very large and complex. It is comprised of sixteen dams
having a total storage capacity of more than 2,800 cubic kilometers, a primary
network with more than 1,000 kilometers and a secondary network with more than
12,000 kilometers.

In order to supply the necessary water for the needs of the social and economic
sectors of the megacity, the rates of extraction from the aquifer have been much
higher than the recharge rate for decades. At present, approximately 45 to 54 cubic
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meters per second is abstracted per year, but the natural recharge rate is only about
half of this figure.35 This has resulted in very serious overexploitation, with the
groundwater table decreasing by around one meter each year. It is estimated that
approximately 670 legal wells exist for groundwater extraction.

Likewise, the megacity of Dhaka, Bangladesh, depends heavily on groundwater.
The water supply system for the city that was constructed more than one hundred
years ago was based on surface water. However, the cheaper and easier option was
the availability of groundwater, which resulted in a supply system based on ground-
water. At present, with surface waters heavily polluted, institutions face the
challenge of providing services to a population increasing at approximately 6 percent
per year, while simultaneously trying to reduce dependence on groundwater. This is
a system that is clearly unsustainable.36

Available data indicate that the groundwater table is falling at an alarming rate
of more than 2 meters per year. Groundwater is being mined in significant amounts.
Consequently, the discharge of the tube wells are being reduced at a much faster
rate resulting in higher cost of pumping and drying up of the bore holes. The life
of bore holes has been reduced from twenty years in the late 1960s and early 1970s
to less then five years now. Investment in new deep wells is quickly becoming
economically unattractive.37

Deficit between supply and demand is expected to widen again from 2004 but
at a much faster rate due to the inability of the DWASA to secure necessary funding
for the construction of two more surface water treatment plants. At the same time,
construction of new and replacement old deep tube wells will not produce designed
discharge as the groundwater reservoir of both the primary and secondary aquifers
have nearly been exhausted. Though a new initiative of exploiting deep aquifers
(more than 300 meters deep) have yielded some promising results in a certain area
of the city, any large scale development of the deep aquifer will have to be carefully
evaluated for its technical, economic and environmental viability.38

According to official figures the water extracted from the aquifer to supply
water to the population of Mexico City from 1990 to 2007 has reached almost
17,000 cubic meters per second. This figure is significantly higher that the ground-
water recharge rate, illustrating how this trend in groundwater extraction is
unsustainable (Figure 1).

The problems related to the extraction of groundwater in Mexico City are not
new. Several issues relating to the city’s survival were identified decades ago. Since
soil is composed of clay, the more water that is abstracted from the aquifer, the more
susceptible the soil is to compaction. Subsidence of several parts of the city has
resulted in extensive and costly damages to both surface and below ground infra-
structure, including water supply and drainage.
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The ZMCM is not the only megacity which suffers from severe subsidence.
Bangkok is also affected by subsidence in certain areas of the city. In the case of
Bangkok, subsidence rates are estimated to be 1.5 to 2.2 centimeters per year as of
2001, a much lower figure compared to that of one decade ago which was 5 to 10
centimeters per year.3% In comparison, the central area of the ZMCM has subsided
approximately 10 meters during the 1900s, varying from 10 centimeters per year in
" the central area to 20 to 25 centimeters in the area of the International Airport of
Mexico City.40

Both megacities have established mitigation measures in the attempt to reduce the
abstraction rates of their aquifers. These have included policies, economic disincentives
and, in the case of ZMCM, protection of conservation or rural areas for natural
recharge purposes. However, conservation areas are under increasing threat because
of steady growth in both urban and rural areas. Regarding rural growth, 35 of the 44
rural settlements that still exist in Mexico City and which include 400,000 people,
are also located in conservation areas.#!

ACCESS TO TAP WATER IN MEGACITIES

In terms of access to water, in the developed megacities, such as in London and
New York, all residents normally have access to tap water in their houses. In the
developing world, a common problem in most megacities is that millions of their
inhabitants do not have access to clean water in their houses or nearby. These popu-
lations depend on either standpipes, vendors or provision of water from tankers
provided by the public sector. In these cases whether or not residents are consuming
good quality water is uncertain.

In ZMCM, as in the Sido Paulo Metropolitan Area, approximately 90 percent
of the population has access to water, either through a water connection directly
to the house or from common faucets in the neighbourhood.42 In the case of
ZMCM, most of the water sources are located to its west, north and south.43
Thus, the water supply is irregular and unreliable for the population living in the
eastern part of the city, the subsection most affected by water shortages. An
alarming figure is that in Jakarta, only approximately 41 percent of the population
had access to tap water in 1996, a figure which increased to 56 percent in 2003
despite the changes in the institutional arrangements and the involvement of the
private sector.44

Non-revenue waters are one of the main challenges facing megacities both in
developed and developing countries. The Office of Water Services (OFWAT)—a
water regulatory agency of England and Wales—provided Thames Water (a private
sector company) a target to reduce water losses to 805 million liters per day for
2006-2007. In Mexico City and its surrounding areas, non-revenue water is
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approximately 30 percent. In the case of Tokyo, on the other hand, non-revenue
water accounts for only 9 percent.

Lack of investment tends to be the most frequently mentioned reason for high,
non-revenue water. However, lack of managerial skills and manpower, as well as
inefficiency and poor planning, are also considered major causes for the low
performance of utilities providing the water supply.

Unreliability of water quantity results in extra expenditures for certain sectors of the
society in ZMCM. In fact, it is estimated that the population without access to tap
water pays 6 to 25 percent of their daily salaries in purchasing 200-liter containers of
water.#> Nevertheless, mistrust in the quality of Mexico City’s tap water also has
negative impacts in terms of extra expenditures for all sectors of the society irrespective
of their economic status. Drinking water for most of the people in the ZMCM, even
when they have access to tap water, comes mostly from 20 to 30 liter containers of
drinking water that are sold commercially. A main problem, however, is that companies
that bottle water in the ZMCM are not monitored and thus water quality of the
containers is not always in accordance with the specific norms and regulations.46

The perception that the quality of tap water is not suitable for drinking purposes
has an enormous impact on the economy of the country. Mexico is the second largest
consumer per capita of bottled water in the world, with consumption increasing from
11.6 billion liters in 1999 to 17.7 billion liters in 2004.47 At present, per capita
bottled water consumption in Mexico is nearly twice that of the United States, even
though its per capita GDP is about one sixth that of the United States.

The Third World Centre for Water Management has carried out analyses on
water quality in Mexico.#8 According to this study, in 2005 alone, the expenses due
to waterborne diseases in the country were estimated to be $260 million, with the
highest mortality in population between zero and four years of age and above sixty-
five years of age. Nevertheless, despite the economic importance of the impacts that
water-borne diseases have had on the country for decades, these findings have not
been documented thoroughly and addressed properly by health and water-related insti-
tutions. In summary, the problems related to the drinking water supply in megacities
include multi-dimensional, multi-sectoral and multi-regional issues, which depend
on the interests and capabilities of more than one institution and which require
multi-stakeholder coordination.

WASTEWATER COLLECTION

In addition to water supply, the other main challenge for megacities in terms of
water is collection of wastewaters and their proper treatment and disposal. It is said
that 2.6 billion people lacked improved sanitation facilities in 2002, which is a
number too big to be ignored by governments and by the international community.49
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Table 2

Year Drinking Water Sewerage

Kw Cost (US'$) Kw Cost (US $)
2000 591,829,613 38,321,468 84,842,136 5,710,795
2001 566,768,577 39,530,171 99,243,291 5,346,993
2002 588,677,032 46,346,748 74,017,076 6,916,613
2003 576,205,581 48,835,272 96,594,510 8,776,726
2004 607,504,879 57,002,123 86,928,012 9,133,175
2005 597,053,712 60,505,762 98,899,836 11,222,121

Source: Sistema de Aguas de la Ciudad de Mexico, personal communication, 2008.
Note: Exchange rate 1 US dollar = 10.8825 Mexican pesos

Not even the United Nations considered sanitation important enough to be
included in the Millennium Development Goals. It was not until the World Summit
on Sustainable Development organized in Johannesburg in 2002 that sanitation
goals were considered as a part of a global effort to improve the quality of life of the
populations as well as quality of the environment.

In the ZMCM, about 50 cubic meters per second of wastewaters are disposed
without treatment.50 Almost all of this water is used for irrigation purposes, resulting
in very significant health and environment-related problems and concerns.>! In
1996, the Inter-American Development Bank approved a $1,035 million project for
the Mexico Valley Sanitation Project. Unfortunately, this much-needed project did
not proceed, mainly due to economic and political reasons.>2 In 2004, water institutions
from Mexico City, Mexico State and institutions at the federal level were working
jointly with the Inter-American Development Bank (IDB) and the Japan Bank for
International Cooperation (JBIC) to develop the terms and references related to the
construction of four wastewater treatment plants. The total budget for this project
was approximately $1 billion, of which IDB would contribute $365 million for the
collectors system, the JBIC would provide $410 million for the wastewater treatment
plants and the federal government, Mexico City and Mexico State governments would
provide $260 million.53

This enormous sanitation project was abandoned for years by the federal
government, Mexico City and Mexico State authorities, being reconsidered only
recently. Seven treatment plants, instead of the seven mentioned initially, are now
expected to be constructed with a total capacity of 40 cubic meters per second.>*
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The approximate investment will be $2,345 million. Only time will tell if the project
will be completed.

ENERGY CONSUMPTION AND ITS RELATION TO WATER

Concerning energy, megacities require massive quantities of power. Megacity
residents consume about five to ten times the energy of the national average. In
addition, all large-scale electricity generation requires an enormous amount of water,
either as hydropower or for cooling purposes, as do bioenergy sources, making water
an important prerequisite to satisfy the energy requirements of megacities.

For the ZMCM, the daily consumption of fuel in 2004 was estimated to be
306,000 barrels equivalent of gasoline or petrol, or 48.6 million liters per day. In
1990, the estimated figures were 37 million liters per day, that is, there was an
increase of 31 percent in fourteen years.

Drinking water to Mexico City has to be pumped to a height of more than 1,000
meters.>> Equally, because of the increasing soil subsidence, wastewater also has to
be pumped up to discharge from the city. The above has made water supply and
sewerage very energy-intensive and expensive. In 2000, for example, energy used in
the ZMCM on pumping clean water, treating water for drinking purposes and
collecting wastewater and rainwater was 2.436 Peta Joules.56

Table 2 shows the consumption of energy in Mexico City from 2000 to 2005
to supply clean water to the users of Mexico City, as well as to transport wastewater
out of the city. As it can be observed, the necessary energy needed to pump clean
water has cost the country almost $600 million per year between 2000 and 2005.

STRATEGIES FOR DRINKING WATER AND SANITATION:
LAGGING BEHIND THE NEEDS

Strategies to increase water supply and sewerage services have focused mainly
on infrastructure development throughout the years. The different strategies (e.g.,
the 1995 Master Plans for Drinking Water and for Sewerage for Mexico City) have
outlined the necessary infrastructure to improve supply, storage and transportation
of drinking water in Mexico City, as well as the storage, transportation and disposal
of wastewater and stormwater.57

For several years now, the program on drinking water for the ZMCM has
considered constructing new infrastructure to transfer more water to the metropolitan
area from even more distant and expensive sources. These alternatives have consid-
erable economic, social and environmental costs.

In the case of the transfer of water from Cutzamala River, the construction of its
fourth stage would have an initial investment of $502 million to increase the volume
of water only by 5 cubic meters per second, from 19 at present to 24 cubic meters
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per second.8 If the water transfer from the Amacuzac River was implemented, in
addition to the cost of the infrastructure, the annual electric power consumption for
this system would be about 5 percent of the annual national electricity production,
representing 16.5 million barrels of oil per year. In terms of investment, each cubic
meter of water from the Cutzalama River is estimated to require an investment of $23
million. This figure would increase by a factor of four if the source of water were the
Amacuzac River.59 This is a very clear example of the costly impacts that the disor-
ganised growth of the megacity has imposed in the surrounding regions, creating
acute economic, social and environmental problems.

Considering the above, it will certainly be more acceptable from the economical,
social and environmental view points to implement demand management practices
like reduction of unaccounted losses, water pricing and other water conservation
practices, before embarking upon extremely expensive new water development proj-
ects, with high social and environmental costs.

It is estimated that the large volumes that are lost due to leakages in the distri-
bution systems in the ZMCM~—representing between 30 and 40 percent of the total
volume of water that it is distributed—are second only to human consumption. It
would thus be preferable to focus first on repairing the distribution networks before
embarking on such expensive projects, especially if water would still not reach the
consumers due to the losses.60

As Iracheta mentions, water in the metropolitan area is both scarce and expensive.6!
In spite of this fact, water is not reused or treated after use but discharged raw, with
the associated environmental and health-related problems, to another basin.
Unfortunately, even then, long-term and rational planning, as well as coordinated
policies for the development and management of the metropolitan area, including
water resources, is still not the priority for the federal government or the government
of Mexico City and Mexico State.62

In 2003, the government of the Mexico State filed a lawsuit against the federal
government and the government of Mexico City. This occurred as a result of the lack
of response from the federal government and city government to the request of the
government of the Mexico State to renegotiate the agreements to transfer water to
Mexico City from one of its sources, the Lerma River. The lawsuit demanded the
payment of $2.5 billion as compensation for the use of water from the Alto Lerma
from 1970 up to that moment. It also demanded that the federal government
become responsible for the operation of the infrastructure, which is operated by the
government of Mexico City since the construction of the projects even though they
are located in Mexico State. Finally, it demanded that the federal government imple-
ment actions to recharge the aquifers.63 Even though Mexico City pays the federal
government for the rights for the bulk water it receives from the Mexico State, the
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lawsuit from the Mexico State asked for compensation for the environmental
damages that have been caused due to the overexploitation of the Lerma River.64
The decision of the Supreme Court was expected to set precedents for similar cases
in the future. However, in October 2005, the newly elected governor of the Mexico
State publicly declared that he would withdraw the lawsuit, since he preferred to
work with the federal and Mexico City governments to find an amicable solution.

SOLUTIONS ON THE HORIZON: WHEN EFFICIENCY
OVERCOMES SIZE

While the size of the geographical area does matter, so too does the planning and
effectiveness of decisionmakers. There are two urban conglomerates in the developing
and developed world, respectively, which have lately improved the provision of water
supply and sanitation to their populations to levels higher than any city in the
United States or Western Europe, irrespective of their size in terms of population.
These are Phnom Penh, Cambodia and the country of Singapore.

In the case of Phnom Penh, in 1993, the non-revenue water was 70 percent, the
tariffs (as is typical in all developing country cities) were lower than the cost of water
produced and the water utility faced serious economic and human resources
constraints. Their billing system was quite inaccurate and the actual volume of water
billed represented approximately 28 percent of the production. From those actually
billed, the collection ratio was only about 50 percent.6> Finally, the total annual income
was only about 0.6 billion Riels, against an operating cost of 1.6 billion Riels.66

By 2006, the Phnom Penh water utility developed an operational billing and collec-
tion system through which the customer database increased from about 20,000 in 1993
to almost 160,000 in 2006, and the collection ratio increased to 100 percent. The tariffs
have been increased to more realistic values, and non-revenue water is now less than 10
percent (lower than London and similar to Tokyo). The difference in Phnom Penh was
achieved as a result of leadership, political support, managerial skills and human
resources development.6” The water supply in Phnom Penh provides clean water now
to 100 percent of the population, a striking difference from only ten years ago.

Singapore is an exceptional example of what planning and management, as well
as long-term vision, can achieve in a period of time as short as forty years. Singapore,
being a water-scarce country due to a limited amount of land where rainfall can be
stored, has developed—and implemented—innovative solutions that have included
both demand and supply management strategies. Demand management strategies
have included water transfer from the state of Johor in Malaysia, management of
their reservoirs, desalination and development of very high technology to treat used
water and produce very high quality water, known as NEWater. Supply management
strategies have included conservation practices, tariffs to promote water conservation
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and large public education campaigns. Overall planning and management strategies
developed in Singapore have not been matched anywhere in the cities of the
developed world, irrespective of their size.

It has been said that solutions in Singapore can be implemented because of the
small size of the city-state. Nevertheless, supply and demand management strategies
are, or should be, common practice everywhere, especially in megacities where the
needs to properly manage the water resources available is more pressing due to the
size of the population that has to be served. For water policies to be useful for the
cities and their population, these management strategies have to be implemented. In
only a few cases is there the will, the skills and the vision to implement them.
Singapore is one of these few cases.

FURTHER THOUGHTS

The supply of clean water and sanitation services in megacities should be viewed
as an integral component of rapidly expanding urban areas. Clean water and sanitation
services should not be considered in isolation, but instead in relation to issues such
as their geography, climate, population growth, urbanization, migration, economic
development and social expectations. While most of the cities in the developed
world are growing slowly, cities in developing countries are growing in a disorganized
and unplanned manner, resulting in heightened pressures to provide water supply
and sanitation services to their ever-growing populations.

Provisions of services do not only include operational alternatives, such as the
development of massive infrastructure, which is a necessary, but not always ideal, alter-
native. They also involve the development of a very complex series of issues that have
to be adapted to each case, which include management aspects, governance concerns
and decisionmaking adaptations—mostly shared between several actors—to suit the
local conditions, develop a basket of economic instruments as alternative measures and
~ encourage human resources skills to accelerate socioeconomic development.

An issue that is normally disregarded, but is of high importance, is that economic
activities and naturally available water resources—rainfall, springs, lakes or rivers—do
not always go hand in hand. In addition, most megacities have either exploited or
polluted their surface and groundwater resources, making it necessary to transport
water—many times hundreds of kilometers—at increasingly higher economic, social,
environmental and political costs in order to cover their own needs.

Finally, megacities are faced with challenges that require immediate action. One
of the most important challenges is governance. Governance-related issues are not
just the domain of the government any more. The increasing participation of the
private sector and societal actors—who are willing, and also demanding, to partic-
ipate in solving problems that affect them—has made decisionmaking very
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complex. These complexities increase exponentially within the context of a
megacity. Nonetheless, improving water governance in megacities should be of
the utmost concern. &2
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