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Getting citizens to conserve water: A comparison
of crisis responses in Bogota and Mexico City

Christina Boyes1,* and Krister Andersson2

How can global megacities respond to increased threats from natural hazards? Looking at hazard events that
produced drinking water crises in Bogota, Colombia, and Mexico City, Mexico, we compare these cities’ efforts
to decrease potable water consumption. We ask how and why the socioeconomic and biophysical contexts
shape city policymakers’ responses to water crises and consider the immediate and lasting impacts of
technical and behavioral interventions. Leveraging our 2 case studies in Latin America, we identify how the
unique policy contexts affected the interventions used and helped determine their outcomes. Four factors are
identified as particularly relevant as follows: the differential roles of scientific and technical perspectives in
each context, the role of ideology, the complexity of the environmental policy problems in each setting, and
the varied roles of policy entrepreneurs in Bogota and Mexico City.
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Around the world, megacities are struggling to keep popu-
lations hydrated. Even when plentiful in areas surround-
ing megacities, access to potable water can be poor due to
infrastructural problems, pollution, unequal distribution
among population residents, and other factors. Two strik-
ing examples of cities with abundant access to freshwater
resources that have faced significant water crises are
Bogota, Colombia, and Mexico City, Mexico. In this article,
we study the reaction of these major cities to potable
water infrastructure crises that threatened the cities’ abil-
ity to provide sufficient water to their populations and the
divergent outcomes—prolonged water use reduction in
Bogota, and a short period of drastic reduction that pla-
teaued in Mexico City—in each city that resulted from
their different policy responses.

We ask how global megacities facing significant pres-
sure for potable water can drastically decrease potable
water consumption when confronted with crises. We also
ask how and why the socioeconomic and biophysical con-
texts shape city policymakers’ responses to water crises.
Why did Bogota choose behavioral interventions, even
before such approaches were common in public policy?
How has this decision fared over time? Why did Mexico
City rely on technical and economic solutions to water
crises, and why does it continue to do so?

Social psychology and prior studies of the Bogota water
crisis of 1997 suggest that behavioral interventions may
be particularly useful in decreasing potable water con-
sumption and keeping it low over time. While we agree
that behavioral interventions can be effective tools, we
also argue that the social and political contexts matter for
these to be successful—behavioral interventions are not
inherently superior to other intervention types. Drawing
on interviews with relevant policymakers and existing
studies of Mexico City’s and Bogota’s water crises, we
identify 4 ways the unique policy contexts affected the
design of interventions in Mexico City and Bogota and
helped determine their outcomes: (1) the differential roles
of scientific and technical perspectives in each context, (2)
the role of ideology, (3) the complexity of the environmen-
tal policy problems in each setting, and (4) the varied roles
of policy entrepreneurs in Bogota and Mexico City.

Although the Bogota case is well discussed in the lit-
erature on behavioral policy interventions (e.g., see World
Bank, 2015), the factors explaining how behavioral inter-
ventions came to be used and accepted by the population
are less understood.We draw on several existing studies of
the Bogota 1997 water crisis and the response of Bogota’s
then-mayor, Antanas Mockus, and his administration.
Their response was grounded in what the Mockus’ admin-
istration termed “Citizen Culture,” an effort to enhance
and empower citizen participation in public affairs. Mex-
ico City’s water crises are less well-known, so we draw on
government reports, newspaper articles, and expert inter-
views to understand the city’s water crises and subsequent
policy responses.

The goal of this article is to conduct a comparative
analysis of 2 megacities’ policy responses to hazard events
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that threaten people’s equitable access to potable water.
While we do examine both cities over time, our primary
interest is on moments in time in each city when innova-
tive policy decisions were made that altered the cities’
water usage. For Bogota, our primary focus is therefore
on the mid-1990s in response to the collapse of the Chin-
gaza tunnel. For Mexico City, our focus is on the city’s
response over time to a common and looming crisis faced
by many of the world’s megacities: increasing water scar-
city and climate change. The lasting impacts of Bogota’s
behavioral policy intervention and Mexico City’s long-
term focus on infrastructure repair, technical solutions,
and demand management, including a more recent and
radical investment in system repairs despite civilian pro-
tests, represent crucial policy choices that warrant further
examination. We highlight these different points in time
due to the notable lessons that can be drawn from each
location when these crises are examined.

We find that Mexico City’s approach is characterized
by a top-down emphasis on technical solutions and lim-
ited interest in or follow-up of behavioral interventions.
Although Mexico City emphasizes technical solutions,
this should not be confused with evidence-based policy
making (EBPM), which neither city seems to strongly
embrace. Bogota’s behavioral intervention in the late
1990s had a lasting impact, but eventually the city also
resorted to tariff manipulations and now requires signif-
icant infrastructural repairs in the face of increasing
water stress. A combined strategy of innovative behav-
ioral interventions and consistent infrastructural repairs
would likely benefit both cities. To cultivate the appro-
priate context for public policy innovations, active citizen
participation in public policy should be encouraged. The
lessons drawn apply not only to the cities in the study
but also to numerous megacities worldwide facing pota-
ble water crises.

Why Bogota and Mexico City?
The decision to compare Mexico City and Bogota was based
on the similarities between the 2 crises—Bogota’s 1997
tunnel collapses and Mexico City’s (and to some extent,
Bogota’s) response to prolonged water stress and repeat
droughts in the late 2010s—across multiple dimensions and
their divergent outcomes in potable water consumption.
Both are capitals and megacities that contain the highest
population concentration in their respective countries.
Bogota and Mexico City are also the locations where most
of their country’s gross domestic products are produced.
Both also began to grow exponentially in the 1950s due
partly to abundant freshwater resources. Likewise, success-
ful mayors of each city frequently move on to the national
political stage. Over time, both cities have faced significant
water strain due to population growth and repeated natural
hazard events leading to acute drinking water shortages.
Furthermore, levels of inequality and poverty are similar
in the 2 cities, and both have also relied on pipa trucks
and communal piping to deliver water to neighborhoods
that lack household connections.

Although the graphs in Figures 1 and 2 provide
some data prior to the start of our analyses in each city,

we begin our analysis prior to Bogota’s 1997 water crisis
and follow it with an examination of Mexico City’s
increasing water stress and crises in the late 2010s. Sup-
plementary discussion of prior and later crises in both
cities is included, which helps to clarify overall patterns
of behavior in the 2 cities. The objective is not a strict
comparison between both cities; rather, we use each city
to illustrate policy choices made in the face of water
stress and overall lessons that can be drawn from their
experiences.

As seen in Table 1, Mexico City and Bogota share
hydrological similarities that make their comparison nat-
ural. Both cities are in hydrologically well-endowed areas
but away from the coast. The rainfall level in each city is
comparable, with an average rainfall of 749 mm/year in
Mexico City and 818 mm/year in Bogota. Temperatures in
each city are also comparable, at 13.5�C on average in
Bogota and 15.7�C on average in Mexico City. Similar
rainfall and climate are likely due in part to the moun-
tainous location well above sea level of each city, with
a mean altitude of 2,240 m in Mexico City and 2,625 m
in Bogota. The cities also share a similar geographic exten-
sion of 1,485 km2 in Mexico City and 1,637 km2 in Bogota
(de Mola et al., 2017). Mexico City’s population is signifi-
cantly larger than Bogota’s, however.

Despite the aforementioned similarities between Mex-
ico City and Bogota, the 2 cities differ substantially in their
reactions to their respective water crises. Bogota experi-
enced a 37.33% decrease in water consumption between
1990 and 2004, while Mexico City’s water use decreased
by 20% between 1998 and 2018 (Ortega Vazquez, 2021).
In Bogota, incorporating innovative behavioral strategies
that mostly predated social psychology’s influence on pub-
lic policy led to massive drops in water consumption in
the mid-1990s with long-lasting effects. Infrastructure
expansion and repair are ongoing in the city and Bogota
has experienced conflict surrounding water concurrent
with a plateau in recent usage. In Mexico City, reliance
on technology and sometimes technocratic solutions
resulted in significant changes in the population’s potable
water consumption without changing user behavior sig-
nificantly. The city’s water infrastructure is still undergoing
significant repairs and expansion of the system is still
needed. One interviewee argued that the city has relied
too much on “band-aid” solutions and an engineering-
driven approach that neglects the importance of the over-
all ecosystem and the users who affect and are affected by
potable water provision in Mexico City (Mexico City inter-
viewee 1 2023). Despite significant progress in infrastruc-
ture, social conflicts exist with surrounding communities
over the city’s water usage and the targeting of user behav-
ior has not traditionally been a core component of the
city’s water use reduction efforts.

The majority of laws governing drinking water in
Colombia are at the national level, with the exception of
the 1,953 decree creating the Empresa de Acueducto de
Bogota; Bogota’s water utility. Although the law itself is
national in character, it created an independent water
utility at the state level. In Mexico, however, key legisla-
tion is at national and state levels, although there was no
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independent water authority for Mexico City until the
2003 creation of SACMEX. Much of the legislation provid-
ing free and equitable access to potable water was passed

earlier in Bogota—likely as a result of Mexico City’s lack of
autonomy in water policy, although the relevant national
legislation also passed later than in Colombia.

Figure 1. Liters of water consumed per inhabitant per day (LHD) in Bogota and Mexico City. A similar drop in
water consumption is apparent in both cities in the early 2000s, but Mexico City experienced a rebound in use and
plateaued. Prior data on Mexico City’s water use is not available to the best of the author’s knowledge. Bogota’s
decrease in water consumption continued. Data for Bogota are estimated from the Empresa de Acueducto y
Alcantarillado de Bogotá’s Documento Técnico de Soporte Plan Maestro de Acueducto y Alcantarillado de Bogotá
D.C. (2006), sourced from the Observatorio Ambiental de la ciudad de Bogota (2023). Data for Mexico City are from
CONAGUA (2020) as cited in Ortega Vazquez (2021).

Figure 2. Population (in millions) per year in Bogota and Mexico City metropolitan agglomeration for the
periods covered by the study. A similar population growth trend is apparent in both cities. Data sourced from the
United Nations World Population Prospects (prospective estimates removed). Measurements in the original data were
reported at 5-year intervals.
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Mexican national laws created governing potable
water during the period of study include the regulation
of water tariffs and requirements for the city to super-
vise water quality, preserve water and ecological equi-
librium, be transparent in water data, and in the penal
code, the criminalization of damage to aquifers (consid-
ered as environmental damage). Constitutional recogni-
tion and state guarantee of the right to water and
access, sanitation, and disposal of water for personal
consumption that is sufficient, healthy, and acceptable
was granted in 2012.

In Bogota, the key laws governing potable water that
were created during the period of study are at the national
level and require the state to preserve the ecological equi-
librium while providing potable water as a social priority.
Water is recognized as a human right in the 1991 consti-
tution, and free provision of water is required in case of
disconnection or extraordinary circumstances. The Colom-
bian state is further required to be transparent with water
data, to conserve water, and to provide free water access in
public fountains. Furthermore, damage to water sources is
considered damages against consumers, the state, and/or
the environment in Colombian penal law.1

The national political contexts

At the national level, and replicated at the city level, the
conception of the role of the citizen is also important. A
nationwide survey in 2012 examining political participation
in Mexico demonstrated that a significant majority of the
general public perceived citizens as having little to no influ-
ence on politics in the country (Encuesta Nacional sobre

Cultura Polı́tica y Prácticas Ciudadanas, 2012 as cited in CAF,
2015). In Colombia, although the majority of citizens sur-
veyed in 2011 for the Political Culture Survey (Departa-
mento Administrativo Nacional de Estadı́stica, 2020)
reported knowing of at least 1 location where they could
participate in policymaking or politics, only 7% had done so
in the preceding 12 months (CAF, 2015).

The political culture and history of Mexico directly
impacted the perception of the population’s role in public
policy and political life. Colonial and early postcolonial
rulers viewed Mexico’s citizens as passive subjects to be
ruled rather than as part of an active citizenry. Under auto-
cratic rule, this perception continued although not without
critique and protest from the public. Despite a transition to
democracy in the 1990s, much of the public remains disil-
lusioned, has a limited perception of their role in policy and
political life, and does not view the citizen as being partic-
ularly influential in political processes. In short, the public
feels strongly excluded from public policy in Mexico
despite the existence of numerous civil society organiza-
tions (Reyes Garcı́a, 2013; Serrano Rodrı́guez, 2015).

In Colombia, the concept of “citizen” has fluctuated
over time, and with it, the expectations and understand-
ings of the role of the individual in public policy. Unlike
Mexico, Colombia wavered between liberal and republican
conceptualizations of the citizenry, settling initially on
a concept of citizen that was communitarian in nature.
The violence in Colombia also directly contributed to
defining the role of citizens. In 1991, the new constitution
of Colombia was drafted with the specific intent of
fomenting participative democracy. Special initiatives tar-
geting youth participation in public policy began shortly
before the new constitution was implemented and con-
tinue today, aiming to create politically and socially active
future generations of Colombians (Peralta Duque, 2010).
Despite the emphasis on participative democracy in
Colombia, confidence in the ability of an individual to
affect political life via participation in Colombia remains
relatively low (CAF, 2015).

In general, Mexico tends to score lower than Colombia
on measures of participatory democracy and civil society
participation, as shown in Figures 3 and 4. The gover-
nance structure of each state over time likely plays a key
role in determining how effective civil society participa-
tion is in each context, as discussed in the preceding sec-
tion. The difference at the national level as shown in
Figure 3 should not be confused as directly representative
of the context within Bogota and Mexico City, however.

City-level political differences

In the preceding section, some background information
on the national contexts and political participation was
provided. At the city level, we see the differences in polit-
ical participation echoed from the national level.

Bogota was the first Latin American city to create a pro-
gram directly seeking citizen feedback (Bogota Como
Vamos) in 1998. Many Colombian cities followed suit.
Although a Mexico Como Vamos initiative exists, the focus
is at national and state levels as opposed to at the city

Table 1. Key statistics for Mexico City and Bogota

Bogota
Mexico
City

Mean altitude (m) 2,625 2,240

Extension (km2) 1,637 1,485

Population of metro area as share of
overall population (2005)

17.1 17.1

Population of metro area as share of
overall population (2020)

17.9 16.2

Mean precipitation per year (mm) 818 749

Mean temperature per year (Celsius) 13.5 15.7

GDP per capita income (2005) 15,604 22,716

GDP per capita income (2018) 21,318 25,924

Year constitutional human right to water
recognized

1,991 2,012

Source: de Mola et al. (2017) and Mexican and Colombian con-
stitutions of 2012 and 1991, respectively.

GDP ¼ gross domestic product.

1. See the Supplemenal Appendix for tables comparing the
administrations in both cities, major laws and regulations made
during the period of study, and major laws governing potable
water in both cities.
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level (Mexico Como Vamos, 2023). Citizen participation in
city-level politics is common and desired in Bogota.

City-level politics are relatively new in Mexico, where
the Institutional Revolutionary Party (PRI) dominated

politics as an autocratic government for several decades
and municipal affairs—such as the management of water
resources—were only turned over to city governments in
the late 1990s. Notably, despite the relative recency of

Figure 3. Civil society participation from 1991 to 2021 in Mexico and Colombia. Source: Coppedge et al. (2023)
and Pemstein et al. (2023).

Figure 4. Participatory democracy in Mexico and Colombia, 1991–2021. Source: Coppedge et al. (2023) and
Pemstein et al. (2023).
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municipal water control being turned over to the city, Mex-
ico City has numerous civil society organizations addressing
water issues. That said, they tend to be concentrated around
specific issues, reactionary and defensive of potable water
access, and have not been effective in resolving water issues
faced by the city in its entirety (Mexico City Academic 2
interview 2023; Mexico City Academic 3 interview 2022).

Bogota’s 1997 water crisis

Often touted in international reports as an exemplary use
of behavioral interventions in response to water shortages
or a key example of Mockus’ “citizen culture” model in
action, Bogota’s 1997 water crisis began with the near-
complete collapse of the Chingaza potable water tunnel.
The tunnel’s collapse led to an immediate risk of signifi-
cant water shortage for the city. Bogota’s poor were most
vulnerable to the shortage and already faced limited water
access, depending on pipa trucks and communal water taps
for water. The Chingaza water system had drastically
improved potable water access for the city following its
construction. Still, it was plagued by partial collapses due
to its location in soft and porous rock as well as poor
maintenance. Before the 1997 collapse, the tunnel pro-
vided approximately 70% of Bogota’s potable water. A
reserve reservoir held enough water to last the city for
a few weeks but was not designed for constant or con-
sistent use.

When the extent of blockage was first known, the
national government of Colombia declared a water emer-
gency. The national government preferred a top-down
approach that focused on regulating demand through
controlled supply flow and water rationing, with the pos-
sibility of water-service cuts to some areas if supply was
insufficient. Water rationing implies that each household
would need to reduce consumption by a certain percent-
age. Such an aggressive, top-down policy intervention can
disproportionately hurt the poorer segments of the popu-
lation since they already live dangerously close to a mini-
mum water consumption threshold. Bogota already had
experience with this type of response, and following
a 1,994 tunnel collapse, consumption was already down
16% using this approach. As a result, there was wide-
spread perception among Bogota officials that there was
little wiggle room to reduce water use further. The
national government, nevertheless, intervened to intro-
duce a variant of this traditional top-down approach, but
it quickly backfired.

Most of Bogota’s population’s per capita water con-
sumption was already relatively low when the tunnel col-
lapsed, and further across-the-board cuts would have been
difficult to achieve, especially among poorer water users.
The problem was that a small number of extremely high-
volume water users consumed a large proportion of the
available water. Treating everyone the same and introduc-
ing across the board, forced water cuts for everyone would
likely be seen as unfair. Such an approach could also cause
a health crisis due to the resulting water shortages in poor
neighborhoods. On the other hand, private corporations
play a significant role in Bogota’s local economy, employ-
ing tens of thousands of citizens. Reducing their access to

water could also create adverse ripple effects throughout
the economy.

Mayor Mockus and his city government administra-
tion had rejected the idea of water rationing and cuts
outright, appealing to the national government for
a chance to pursue the citizen-culture-focused strategy
that characterized the Mockus administration’s general
policy strategy. A more aggressive top-down policy would
also have been very unpopular among Bogota’s regular
citizens, whose support Mockus would prefer to retain in
his impending bid for President. The challenge for
Mockus was to identify a new policy solution that would
be perceived as effective, fair, and not unnecessarily inva-
sive, especially among the poorer segments of Bogota’s
population.

1997 was the third year of Antanas Mockus’ first term
as mayor. He was skeptical of invasive, top-down imposi-
tions on citizens and preferred a less invasive approach.
His focus on a citizen-centered, pedagogic approach led
to significant changes in how the city’s administration
interacted with the citizenry. Mockus’ approach to public
policy was characterized by a belief in the inherent desire
of the population to do the right thing when informed.
He employed unconventional interventions based on
Mockus’ ideology and pedagogical practices as a univer-
sity professor. His administration’s approach had become
quite popular during his first 2 years in office, promoting
the Citizenship Culture policy program. This program
emphasized the moral duty of all citizens to do their part
in the self-governance of their households, neighbor-
hoods, and the city overall. Mockus relied on an uncon-
ventional mix of actors to achieve his policy goals,
including mime actors, clergy, and youth volunteers. This
city-wide strategy, however, ran directly counter to the
policy preferences of the national government during the
1997 water crisis.

Using a combination of mass media and telephone
messaging, graduated sanctions, and the creation of
a youth civic group with 4,000þ participants, as well
as workshops and incentives for autoregulation, the
efforts resulted in a drastic drop in citizen water use.
Remarkably, Mockus’ interventions are classifiable as
“behavioral instruments” but were implemented before
researchers in social psychology and behavioral econom-
ics published studies (e.g., Nudge, peer-comparison util-
ity bills, etc.) showing the effectiveness of such
interventions. The recommendations Mockus’ adminis-
tration put forward for the population were simple and
straightforward:

1. Use the least amount of water possible to wash
clothes.

2. In the shower, use half the usual amount of water
for half the time.

3. Flush the toilet only when necessary.
4. Turn the water off when soaping one’s hands while

washing hands (Mockus, 2001).
Both the city’s and Mockus’ ideas of addressing the

water crisis required infrastructure repairs. The immediacy
of the water crisis made the implementation of stand-alone
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infrastructure repairs untenable as a policy response to the
crisis. Efforts to improve and increase the capacity of Bogo-
ta’s potable water infrastructure are ongoing.

Recent water crises in Mexico City

Like Bogota, Mexico City is no stranger to water crises. The
city’s water infrastructure has required multiple repairs. In
Mexico City, the causes of infrastructure damage have not
been complete tunnel collapses as in Bogota. Still, much
of the city’s potable water is lost each year due to infra-
structure leaks and earthquakes, algae infiltration, pro-
longed heat waves, and droughts. The city has
repeatedly faced drought-like conditions in the Cutzamala
system, one of the world’s largest potable water transport
megaprojects. According to local officials, the conditions
are not the result of meteorological drought; they are
more likely caused by excessive water use for cleaning and
hand washing during the coronavirus pandemic (SACMEX,
2018; MVS Noticias, 2022). However, the city’s current
mayor, Claudia Sheinbaum, has expressed concerns that
climate change-induced drought is not something the
city’s water infrastructure can handle and does pose a sig-
nificant, long-term threat to the city (El Heraldo de Mex-
ico, 2021).

Several major water crises recently challenged Mexico
City’s already strained potable water infrastructure. First,
on September 19, 2017, an earthquake struck the city and
left several neighborhoods without water due to leaks. The
impacts were concentrated in densely populated and
poorer areas of the city, and the city’s response was to
initiate repairs to the system. Second, in October 2018,
the Cutzamala system’s only potable water plant, El Berro,
underwent emergency repairs that led to water shortages
and cuts in 13 out of 16 counties of Mexico City over
several days. The city water utility, SACMEX, asked water
users to “not wash clothing, cars, patios, water gardens;
use the minimum number of kitchen utensils, avoid show-
ering, and reuse water to flush toilets” during the planned
cuts (SACMEX, 2023). Starting in June 2021, Mexico City
faced a drought that depleted the Cutzamala system’s
reserves. The city’s current mayor stated in 2018 that the
city is infrastructurally unprepared for droughts, and she
began implementing significant repairs to the city’s pota-
ble water infrastructure to minimize leaks and water loss
in the system. More recently, decreased rainfall in 2022
led the city’s water authorities to voice concerns over the
drought’s impacts on aquifer recharge and the long-term
sustainability of the potable water system (Congreso de la
CDMX, 2023).

Across the board, as demonstrated by the aforemen-
tioned crises, Mexico City’s response to water crises has
been a top-down approach focused on technical solutions
with sparse involvement from the population apart from
requests to ration and conserve water.

A potent example is one of Mexico City’s outreach
campaigns: posters produced for El Decalogo del Agua.
The posters were produced to encourage water use
reduction. They include recommendations to not waste
water, don’t leave water running, take short showers,
and make sure taps are closed, along with other

similarly vague recommendations. In contrast to similar
campaigns launched under Mockus in Bogota, the
recommendations for users in Mexico City are less spe-
cific and do not rely on social cues from influential
members of society (e.g., clergy, actors, athletes). Users
are given general areas to focus on or reuse water for,
but directions on how to go about completing the
action are not present. Recall how some of Mockus’
administration’s recommendations asked users to
shower for “half their usual time” and that they “turn off
the water when soaping one’s hands” (Mockus, 2001). The
recommendation of specific actions in Bogota may have
reduced the cognitive load for water users, making it
easier for them to comply.

Mexico City has made other, limited attempts to
change water culture. The 2 “Culture of Water” initiatives
that remain active on the SACMEX website target children.
One is a roughly 7-min educational video titled “Inspector
SACMEX” and the other is an English-titled, slow-loading
computer game,Water Town (SACMEX, 2022).

Notably, beginning in 1992, Mexico’s National Water
Commission (CONAGUA) attempted to use behavioral
campaigns to reduce water consumption nationwide.
Some of these campaigns won international recognition
and public communications prizes. In fact, between 2004
and 2016 alone, more than 25 campaigns were
attempted by federal authorities. Unfortunately, little
attempt was made to analyze the impact of the cam-
paigns and they are generally recognized as exerting low
impact (Carabias and Landa, 2005; Ortega-Gaucin and
Peña-Garcı́a, 2016).

A detailed analysis of CONAGUA’s campaigns during
this time period attributed their failure to 4 main fac-
tors: (1) a national focus that fails to address differences
in the population, (2) their orientation toward publicity
for CONAGUA rather than a change in the culture of
water, (3) the promotion of a very narrow aspect of
Mexico’s potable water problems, and limited coordina-
tion between government agencies managing public
campaigns, and (4) a deficit in resources for campaigns
not run by CONAGUA (Ortega-Gaucin and Peña-Garcı́a,
2016).

Federal campaigns run by the Mexican Institute of
Water Technology (IMTA) began in the 1990s are directed
toward children and educators. Additionally, IMTA and
CONAGUA collaborated with the Secretary for Public Edu-
cation (SEP), but little communication regarding the
implementation of the programs existed between these
authorities as of 2016 and as of 2005 formal education
had failed to instill a culture of water in the population
(Carabias and Landa, 2005; Ortega-Gaucin and Peña-
Garcı́a, 2016). As Ortega-Gaucin and Peña-Garcı́a (2016)
conclude that:

It is clear that the greatest challenge in favor of
a better relationship between society and water
involves a broader understanding of what water
culture is, and is not limited solely to a drinking
water/urban user relationship in which guidelines
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imposed unilaterally by the State or the private
sector on the care of the resource are dictated.2

Data collection and analysis
Mexico City and Bogota exhibit disparate responses to
major water crises. To understand why and what impact
their approaches had on the outcomes to these crises, we
employ a comparative case study analysis with a structured
comparative lens. Following the recommendations of
Flyvbjerg (2006) and George and Bennett (2005), we ask
a consistent set of questions about each case and structure
our inquiry using 4 proposed factors we view as relevant
to the divergent outcomes of the Bogota and Mexico City
cases. Although less familiar to many social scientists than
some qualitative methods, comparative case studies are
well suited to examining multiple cases, making the
method appropriate for our goals (Ruffa, 2020). Addition-
ally, comparative case studies can make use of process
tracing—a method we take advantage of in this text (Ben-
nett et al., 2019). We opted to conduct the case studies
sequentially, with Bogota first and Mexico City second.

To compare the crises in Bogota and Mexico City, we
began by collecting existing studies of the Bogota case and
identifying key data points missing from the literature.
Next, we conducted a total of 4 semi-structured interviews
and 1 unstructured interview with 3 academics with sig-
nificant experience in Mexican water policy, economics,
and ecosystem dynamics and 2 members of Bogota city
administration who worked with Antanas Mockus during
his term as mayor and went on to hold other public office
roles after Mockus’ terms as mayor. We initially reached
out to former members of Mockus’ administration and
conducted interviews in December 2021 and January
2022. We studied several documents written by Mockus
and his team regarding their program on “culture of
citizenship” and the Bogota water crisis of 1997. During
our first interview with one of Mockus’ former adminis-
tration members, we learned that our interviewee had
shared insights from the Bogota crisis with Mexico City
policymakers and political leaders in Mexico (Mockus
Administration Official 2 interview 2021).We anonymized
the names of our Mexican academic interviewees,
although 2 of the 3 were comfortable sharing their iden-
tities. Our 2 Colombian interviewees were comfortable
sharing their identities and are thus mentioned by name
in the text. The interviews ranged from approximately 45
min to 1.5 h and the questions we asked during the semi-
structured interviews are provided in the Supplemenal
Appendix.

We began the study with the theory that the behavioral
interventions in Bogota were successful due to the unique
context of the Bogota case but hoped to identify what

specific contextual factors enabled the success we observed
in Bogota. Leveraging Mexico City, a case with a strongly
divergent approach to water management despite numer-
ous contextual similarities, allowed us to closely examine
the mechanisms responsible for the differences between
the 2 cities’ policy choices and why Mexico City’s consump-
tion decrease plateaued when Bogota’s continued,
although at a decreased rate, over time.

Following the data collection for Bogota, we compiled
primary and secondary source data for Mexico City. Few
studies of the city’s policy responses to water crises exist
outside of newspaper articles and government reports, so
our data collection efforts largely turned to these
resources. Additionally, we reached out to interview city
officials working for the municipal water utility, SACMEX,
as well as experts at the IMTA about the federal govern-
ment’s role and reached out to officials in the State of
Mexico (Edomex) and the municipal water council for the
Valley of Mexico. According to Perlo-Cohen and Gonzalez
Reynoso (2009), the government of the city, Edomex, and
the federal government all play crucial roles in potable
water management for the Mexico City Metropolitan Area.
They must coordinate their actions to manage the city’s
potable water storage and wastewater expulsion.

Before delving into why each city pursued the strate-
gies they did in response to their respective water crises,
we provide a brief background of the access to and con-
sumption of potable water in Bogota and Mexico City.

Potable water in Bogota

The city of Bogota was founded on the edge of the Andean
mountains, where multiple sources of freshwater and
a nearby indigenous settlement made the location a prime
pick for Spanish settlers (Gallini et al., 2014). The rivers
that flowed into and across the city were, at different
times, considered sources of pleasure and relaxation or
of filth and contagion (Gallini et al., 2014). Despite sitting
in a prime location for access to freshwater, concerns
about the available quantity and quality of water access
plagued the city from the mid-1800s forward. They
increased sharply with the exponential population growth
the city experienced beginning in 1945. Bogota went from
a small city of roughly half a million individuals in 1945 to
a bustling major metropolis with approximately 8.2 million
people today (Gallini et al., 2014; Nature Conservancy,
2021).

Throughout its history, Bogota struggled to maintain
sufficient water infrastructure to support its growing popu-
lation. The urban periphery and many of the city’s poorer
neighborhoods do not have direct access to piped, potable
water at home, despite attempts by the municipal utility to
provide access (Japanese International Cooperation Agency
[JICA], 2009; Gallini et al., 2014). Thus, water is, and always
has been, a major issue for the city’s public affairs.

In the 1960s, Bogota, along with much of Colombia,
implemented a stratified system of water tariffs. The six-
tier system incorporated a cross-subsidy structure by
which the richest segments of the population subsidized
the water consumption of the poorest segments. The tariff
system is of debatable efficacy as a tool for decreasing

2. Ortega-Gaucin and Peña-Garcı́a argue strongly in favor
of a conceptualization of the culture of water that extends
beyond and yet encompasses urban potable water consumption.
While we agree that a more holistic view of the problem is
necessary, our discussion focuses on potable water for this
article.
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consumption in the top 3 strata but can encourage water
use by the lower economic strata (Gil Mateus, 2011; Var-
gas et al., 2018).

In the 1970s and 1980s, the city was characterized by
poor urban planning, absent leadership, and the takeover
of public space by private individuals and actors (Berney,
2010). However, a massive overhaul of the potable water
system was undertaken during this period. The Chingaza
tunnel project began in the early 1970s. It was completed
in 1982 after a massive tunnel was carved through 38 km
of soft sedimentary rock and shale to bring fresh, potable
water to Bogota (Broch, 2010).

The water utility corporation, Empresa de Acueducto y
Alcantarillado de Bogotá (EAAB), provides water to Bogota
and the surrounding municipalities. In the 1990s, water
use was predominantly residential (77%), followed by
commercial and industrial use (13%), and municipal ser-
vice use (6%) (EAAB, 2000 as reported in Ramirez, 2002).
However, a Chingaza tunnel collapse in 1994 spurred
a 16% reduction in per capita water consumption. A con-
sumer education campaign to reduce water use was
launched, and Bogota’s residents were encouraged to
replace their older toilets with new, water-saving toilet
models. Industrial water recycling was also encouraged
during that earlier water shortage (Ramirez, 2002).

The 1994 Chingaza tunnel collapse was one of many
suffered along with that particular tunnel, likely due to
a combination of decreased rock strength resulting from
the flow of water through the tunnel and porous shotcrete
lining that allowed water to continue to make contact
with the soft materials surrounding the tunnel (Brattli and
Broch, 1995; Broch, 2010).

Several of Bogota’s reservoirs were connected via a system
of water tunnels to a water treatment plant near the city. An
emergency water reservoir nearby the reservoir system held
enough water to provide a few weeks of drinking water to
Bogota in the event of a crisis. However, the tunnel collapse
in 1997 would not be repaired quickly, necessitating several
months of work. The population’s water consumption was
unsustainable and needed to drop rapidly and sharply to
ensure enough water would be available to provide for the
population’s basic needs and prevent a major water crisis
and water service cuts across the city.

Poverty in Bogota posed a significant complication; the
Colombian federal government classified 80% of Bogota’s
residents as lower middle class or below. Additionally,
population density in the city is very high, with 80 resi-
dents per acre compounded by massive population influ-
xes leading to the creation of housing invasions and
informal (pirated) housing settlements (Berney, 2010).

The 1997 water crisis in Bogota occurred in a city
already familiar with water stress and with a sustained
decrease of 16% in water consumption after the 1994
tunnel collapse. Initial attempts to encourage further
water conservation failed miserably. After the national
government declared the situation a state of emergency,
many people panicked and started stockpiling water. For
concerned citizens who wanted to conserve water, there
was little clarity on what additional actions citizens could

take to save even more water than the measures they had
already implemented since 1994.

Due to the innovative behavioral approach incorpo-
rated by the Mockus administration, the public of Bogota
managed to achieve an additional, strong decrease of
roughly 23% in per capita water consumption a few
months after the 1997 crisis. The administration and the
Penalosa administration, which followed Mockus’ admin-
istration, set in motion longer-term infrastructural
reforms and repairs in the Chingaza portion of the potable
water system. As infrastructure repairs finalized, the posi-
tion of water as a human right entered public discourse
and the tariff system was modified in 2009 to provide
a minimum vital water allotment for free to all residential
water users (Acevedo Guerrero et al., 2016).

Despite the allotment of a free allotment of water nec-
essary for life, the reduction in consumption has persisted
over time, remaining much lower than comparable cities.
For example, Bogota’s per capita per day water consump-
tion in cubic meters was 0.16 in 2012, compared to 0.20
in Santiago, Chile and 0.21 in Brasilia, Brazil (Plappally
and Leinhard, 2012). However, the infrastructure repairs
have now become insufficient to address Bogota’s current
situation. Potentially necessary changes to the system
include amplification of groundwater withdrawals, repairs
to water transport infrastructure, and expansion of the
city’s water storage capacity (JICA, 2009). The city is con-
stantly on the verge of water stress, with little left for
individual consumers to do.

The city of Bogota’s increasing population is putting
significant strain on the potable water infrastructure and
questions of informal construction and settlement are
complicating the issue. An estimated 20,000 of the city’s
residents3 currently do not receive regular water service
(Medina, 2022). Recently, Bogota experienced protests and
violence related to water service interruptions. The current
city government has responded by implementing service
cuts to conduct water infrastructure repairs (El Tiempo,
2022; Infobae, 2022; Acueducto, 2023). Some scholars
have argued for the implementation of rainfall capture
in the face of water stress, but no citywide program mak-
ing use of rainfall has been implemented to date. Rainfall
capture could be particularly fruitful for Bogota due to its
year-round and relatively consistent precipitation levels
(Ramı́rez-Escobar and Buriticá-Arboleda, 2021).

Potable water in Mexico City

Once known as the “Venice of the New World,” Mexico
City was founded in the lake-filled, mountain-ringed Val-
ley of Mexico (Davids, 2016). The city’s roots are ancient,
dating back to the pre-Colombian city of Tenochtitlan.
Under the Aztec empire, aqueducts brought freshwater
into the city from higher elevations. The city was founded
on land in Lake Texcoco, a predominantly saltwater-filled

3. These residents do not receive services because the
areas they live in are not legally recognized settlements and
EAAB (Acueducto) asserted that it can only deliver services to
legally recognized settlements (El Tiempo, 2022; Infobae,
2022).

Boyes and Andersson: Residential megacity water conservation in Mexico City and Bogota Art. 11(1) page 9 of 24
D

ow
nloaded from

 http://online.ucpress.edu/elem
enta/article-pdf/11/1/00142/799380/elem

enta.2022.00142.pdf by Indiana U
niversity Purdue U

niversity Indianapolis user on 14 M
ay 2024



lake. Spanish settlement expanded on the Aztec efforts to
tame the lake and rivers that fed into Mexico City and take
advantage of groundwater deposits below the former lake
(National Research Council, 1995; Jimenez and Birrichaga,
2019). Despite the significant use of freshwater resources
in the Mexican capital, only the Rio Magdalena remains
partially un-intubated, albeit heavily polluted within the
city (Forsyth, 2017). Many of the city’s other 45, now intu-
bated, rivers are used to carry wastewater out of the
metropolis despite proposals to restore them (Sanchez
Inzuna, 2016). The city itself is now 540 times the size
of its predecessor, Tenochtitlan (Jimenez and Birrichaga,
2019).

The city sits nearly 2,200–2,240 m above sea level and
has a climate that fluctuates between wet and dry years.
The surrounding mountains tower up to 5,000 m above
sea level (Tortajada, 2006; Romero Lankao, 2010). From
1450 to the present, the city experienced at least 142
periods of drought but has also been subject to frequent
and intense flooding due to alternating wet and dry years
and the majority of the city’s location in the massive basin
of the Valley of Mexico. The past century also saw the city’s
median temperature rise by 1.6�C (Romero Lankao, 2010).
The city’s hydrological cycle had maintained a delicate
ecosystemic equilibrium, which is threatened by climate
change, overexploitation of the aquifer, and changes in
land use from mixed lakes and forests to rapid and intense
urbanization (Romero Lankao, 2010).

Mexico City’s population began to boom in the mid-
1900s, swelling from a modest 345,000 in the Mexico City
Metropolitan Area in 1900 to 9,209,944 in the city itself
in 2020 (Camposortega Cruz, 1991; National Institute of
Statistics and Geography, 2021). Millions more live in the
surrounding urban zone. The year 1900 marked the end of
the construction of the Grand Canal, which drained much
of the city’s remaining lake water. As the population
boomed, the city’s rivers were intubated, and the lakes
drained, and the demand for potable water increased. In
1970, a complex underground drainage system was com-
pleted to alleviate seasonal flooding. Together with the
deforestation of the city and the prevalence of concrete
and asphalt, there is little chance for the aquifer below the
city to replenish itself (Davids, 2016). Yet, the aquifer pro-
vides much of the city’s potable water. As a result, Mexico
City has long struggled to provide sufficient potable water
to its inhabitants. This despite ample yearly rainfall total-
ing 749–1,059 mm on average, nearby glaciers,4 rivers,
and its geological past as a massive valley lake (National
Research Council, 1995; Davids, 2016; de Mola et al., 2017;
Climate-Data.org, 2022). Like Bogota, problems with pol-
lution, contaminated local rivers, and climate change pose
a significant and prolonged problem for the city.

In the early 1990s, daily per capita water use averaged
364 liters per day for the 8.6 million residents of Mexico
City, not including the population or water consumption
of the surrounding metropolitan area. As some local

activists have remarked, the city is abundant in water
resources but water scarcity results from the urban design
(Wattenbarger, n.d.). A 2001 assessment conducted by the
National Hydraulic Program categorized Mexico City and
the surrounding Valley of Mexico not as hydrologically
water scarce—which it is not—but as suffering from 8 spe-
cific problems (Carabias and Landa, 2005):

1. Deficiency in drinking water and sewage supply
2. Overexploitation of aquifers
3. Poor handling of sewage
4. Pollution
5. Low-efficiency irrigation
6. High competition between water users
7. Free and overly cheap water tariffs
8. Dependency on imported water

Primary water consumers were domestic users, making
up 67% of water use, with 17% used by industrial con-
sumers and 16% by commercial and urban service provi-
ders (National Research Council, 1995). According to
Jimenez and Birrichaga (2019, p. 542),

Considering the Mexico City population, the 62 m3/s
that are distributed through the network, represent
a water supply of 255 liters per inhabitant per day
[LHD].5 However, due to water network leaks that
amount to 40% of the total, each person receives on
average 153 liters per day, a value that falls within
the range of 150�170 LHD recommended by the
WHO . . .The upper class, representing less that 5%

of the total population, uses nearly 600 LHD while
the lower classes, comprising 76.5% of the
population uses 129 LHD.

Bottled water consumption in Mexico, much of which
is bottled domestically, is also among the highest in the
world (Pacheco-Vega, 2019). Thus, although overall con-
sumption has decreased in the city, inequality of water
consumption appears to have increased.

Like Bogota, Mexico City has a stratified water tariff
system. Created in 1992 during the internationally recom-
mended privatization of various aspects of the city’s water
services in the “New water strategy for Mexico City,” one of
several water reforms undertaken by the Salinas regime.
Salinas’ water reforms were initially beneficial to the PRI
party, which was struggling to maintain its autocratic rule
(Haggarty et al., 2001; Marañon-Pimentel, 2003). The tar-
iffs were part of a larger initiative on the part of the PRI
political party to attract votes from citizens in lower socio-
economic brackets and regain support in rapidly urbaniz-
ing areas of Mexico. It was preceded by national-level
participatory programs such as PRONASOL, which focused
40% of its budget on water and sewage and a failed city-
level program led by then-mayor Manuel Camacho Solis—
who was directly appointed by Salinas—, the Programa de

4. One of which, the Ayoloco, was declared extinct in 2021
(Mexico News Daily, 2021).

5. Quotes have been edited to clarify the meaning of
technical abbreviations referring to liters per day and liters
per inhabitant or per capita per day (LHD).
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Uso Eficiente del Agua (PUEDA), which began in 1986
under Ramon Aguirre Velazquez6 (Haggarty et al., 2001).
The tariff system was designed to allow for cross-strata
subsidization as used in Bogota (Romero Lankao, 2011).
Despite its design, the tariff structure has largely benefit-
ted wealthy users. The top quintile of water users in Mex-
ico City consume 42% of the potable water, while the
lowest tiers receive less subsidies and receive lower quality
water. Subsidies have been a part of the water policy in
Mexico City for decades but are not based on need—rather,
subsidization of potable water is related to consumption
(Morales-Novelo et al., 2018). Furthermore, overuse of
water simply results in a higher fee, but the fee is low
enough that wealthier users do not have an incentive to
decrease their consumption (Carabias and Landa, 2005).
The current tariff structure is, in the estimation of local
economists, deficient and fails to accomplish the goal of
decreasing excessive water use (Mexico City Academic 3
interview 2023).

Groundwater exploitation in Mexico City creates and
exacerbates freshwater access problems by provoking
flooding in some city regions through soil subsidence. The
result is a confirmed average 7.5 m of sinking between
1895 and 1995 (National Research Council, 1995), and the
city continues to sink. Some areas are more greatly
affected by the process of subsidence than others, with
the most extreme sinking observed in areas characterized
by softer soils. Additional subsidence of 60–150 m is pos-
sible as the upper, softer soils consolidate. The specific
depth is contested, as geotechnical maps of the city sug-
gest consolidation would be forced to stop at a maximum
depth of 80 m (see Santoyo Villa et al., 2005 for a detailed
geotechnical discussion of the basin of the valley of Mex-
ico). Regardless of the maximum depth of consolidation,
groundwater recharge is not expected to reverse this pro-
cess and as it continues, contaminants and salts from the
upper clay soils will likely contaminate the city’s main
aquifer, decreasing water quality (Santoyo Villa et al.,
2005; Chaussard et al., 2021). Deep pumping of water
from the aquifer at depths of up to 80 m results in
sinking of roughly 1.3 m3/100 m3 of water extracted
(Santoyo Villa et al., 2005). The city holds and is pro-
jected to maintain a negative hydrological balance, with
a water deficit compared to aquifer and surface recharge
(World Bank, 2013).

Some estimates suggest Mexico City remains the high-
est consumer of potable water globally, averaging 360
liters per day as of 2018 (Ordoñez, 2019). This, even
though (as of 2011) 89% of the city’s population reported
they did not drink tap water despite paying nearly double
to consume bottled water than they would to consume
water from the tap, potentially as a norm established after
the 1985 earthquake (Montero-Contreras, 2016; Pacheco-
Vega, 2019). An estimated 40% of the city’s water con-
sumption is neither commercial, industrial, municipal,
agricultural, or residential. Instead, it is lost through leaks

in the potable water infrastructure, which resulted from
neglect, earthquake damages, and subsidence from the
city’s sinking (National Research Council, 1995; Avila,
2018; Milenio, 2019).

One of the major water sources for the city—the mas-
sive Cutzamala tunnel system—brings in 9 m3/s of pota-
ble water per second (SACMEX, 2018). Approximately
25% of Mexico City’s metropolitan zone’s water is pro-
vided by the Cutzamala system (CONAGUA, 2023). Other
major water sources for the city include the Lerma sys-
tem—providing roughly 4 m3/s—and wells in the city
which provide approximately 14 m3/s. The Barrientos
and Chiconautla systems provide a much smaller portion
of the city’s water, as do springs, rivers, and the Caldera
Plant (SACMEX, 2018).

The Cutzamala system has been completely and par-
tially stopped for repairs on multiple occasions. In 2013,
an announced pause of water delivery for 72 h extended
to 90 h due to technical problems. The system had an
announced pause in February 2016, and an emergency
pause in services in April of the same year. Nearly half
of the city’s residents depend on water from the Cutza-
mala and Lerma systems (SACMEX, 2018).

The city loses between 35% and 42% of the water it
receives in leaks. According to the Director of the Detec-
tion of Leaks at SACMEX, in 2022 the city dealt with
11,600 leaks—40 to 50 per day on average—due to numer-
ous causes including varied rates of sinking, tree root
penetration of pipes, and excessive pressure (Congreso
de la CDMX, 2023). Analysis of potable water loss through
leaks in Mexico City revealed that the city’s reliance on
groundwater is unsustainable, as economic activity threa-
tens recharge zones for the aquifers the city relies on.
However, leak control from the existing system is likely
to be considerably more affordable than replacing ground-
water extraction (López-Morales and Mesa-Jurado, 2017).

In addition to the tariffs discussed above, a few demand
management approaches have been tried in the city. In
the late 1980s, a toilet replacement program targeted
a few thousand households and provided toilets with
decreased water use per flush. This program had some
success in alleviating water scarcity at the time, combined
with water tariffs but was slow to implement and eventu-
ally canceled (Haggarty et al., 2001; Adler, 2011). In 2009,
the program was tried again for a few million toilets in the
city, with the goal of saving 7,000 liters/second of water. A
“green seal” of approval for reduced water consumption.
Some of the city’s delegations have also enacted limited
demand management policies (Adler, 2011).

During 2009 the city was forced to implement service
cuts during a particularly severe water crisis (Adler, 2011).
In 2018, a report on SACMEX’s successes and failures indi-
cated that 17% of users were subject to decent water
pressure and guaranteed access for only 8 h/day, 9% only
received water between 1 and 3 days/week, 4% received
too little water in general, and an additional 14% received
water but service delivery was unsustainable (SACMEX,
2018). The frequent service interruptions (intermittent
water service [IWS]) which characterize water delivery for
many of the city’s residents can also lead to infrastructure

6. Not to be confused with the former head of CONAGUA,
Ramon Aguirre Diaz.
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degradation, decreased water quality, and higher levels of
microbial infiltration, among other issues (Bautista-de los
Santos et al., 2019).

Further complicating potable water problems in Mex-
ico City are the impacts of seasonal flooding, water tariffs,
contamination, and scarcity, which have been tied to
instances of conflict between the population and the gov-
ernment (Cabestany Ruiz, 2017; Mandujano Tovar, 2017;
Processo, 2017; Secretaria de Seguridad Ciudadana [SSC],
2020; Azteca Noticias, 2022; Garlem, 2022; Wattenbarger,
n.d.). Although most of the disputes have been nonviolent
and peaceful, it is essential to note that geographic differ-
ences more than socioeconomic ones have led to more
protest-based mobilization in the peri-urban zone due to
a lack of feedback mechanisms such as citizen hotlines or
public meetings that the population can reliably use
(Cabestany Ruiz, 2017). In general, reforms aimed to
reduce water consumption in the city have been criticized
for overlooking the impact behavioral and educational
campaigns could have on reducing consumption (e.g.,
see Marañon-Pimentel, 2003; Romero Lankao, 2011).

Mexico City has significant interest from civil society in
the use of rainfall capture. The city has a few programs
currently in place—some led by civil society organizations,
and at least one led by the city itself—but there is signif-
icantly more that can be done to expand the use of this
technology. A recent study from the National Autonomous
University of Mexico argues that families using pipas
could avoid between 4 and 7 months of pipa delivery if
they were to make use of rainwater (Arroyo-Zambrano
et al., 2016). However, the same study also noted that filter
cleaning and proper use of the systems that have been
installed has created obstacles for many current users. The
city’s existing rainfall capture program, Cosecha de Lluvia,
received 1,218 million pesos in operating budget between
2019 and 2023 for the installation and maintenance of
59,000 rainfall capture systems in 9 of the city’s munici-
palities, as well as for user training. The program has the
stated goal of installing 10,000 systems per year, targeting
the lowest socioeconomic sectors first (SEDEMA, 2023).

Proposed factors explaining the divergent
outcomes in Bogota and Mexico City
We propose an empirically grounded explanation as to
why the policy responses observed in Bogota and Mexico
City were so different. Based on the data collected about
the 2 cities, especially our interviews with the key-
informants, we identified 4 factors that help explain the
divergent policy responses and subsequent water conser-
vation outcomes. While previous work has focused mostly
on biophysical and socioeconomic factors shaping water
conservation outcomes, our analytical focus here is on the
collective choice and policy processes in the 2 cities. We
are particularly interested in factors that facilitated policy
innovation. We propose that the following 4 factors
shaped the policy processes and subsequent outcomes
in the 2 cities: (1) the differential roles of scientific and
technical perspectives in each context, (2) the role of
ideology, (3) the complexities of the environmental policy
problems in each setting, and (4) the varied roles of policy

entrepreneurs. In the following sections, we detail each of
these factors.

The chart in Table 2 briefly addresses the relevant
factors across the period of study, with emphasis on the
periods of aforementioned crisis. The list is the result of
the analysis of the contextual factors that help explain the
variation observed between the 2 cases. In the following
sections, we explain in further detail how each factor
relates to the policy choices of each city in the face of
potable water crises. The sections following the chart dive
deeper into how each factor relates to the responses by
the cities’ responses to the crises they faced.

Proposed factor 1: Science-led or evidence-based

reforms do not drive all innovative interventions

EBPM is a catchphrase frequently employed but little
understood, even by those who use it. Advocates of this
approach claim that scientific evidence should guide pol-
icymaking as much as possible. As Cairney (2016) points
out, the term is often aspirational and interpreted at 2
extremes: as something impossible to achieve or as a direct
path between scientific research and policy decisions and
outcomes. As Cairney (2016) rightly notes, EBPM is nei-
ther. We recognize the lack of direct pathway between
scientific research and policy implementation but also
argue that, as shown in the Bogota case, EBPM does not
always play a role in the creation of innovative, effective
solutions to environmental policy problems. Furthermore,
overreliance on technical solutions may inadvertently lead
to less-than-optimal outcomes.

Following an initial, failed top-down approach, solu-
tions proposed in Bogota were based on Mockus’ Citizen
Culture program (ideological, pedagogical, and political
will), not on scientific insights or reports. However,
Mockus’ interventions were still informed daily by reports
from the water utility on how much water was being
consumed and how much remained in the emergency
reservoir. The Mockus administration also conducted
ongoing surveys with a representative sample of house-
holds during the crises to monitor how they responded to
the various intervention strategies and messaging cam-
paigns. In fact, it was by using these surveys that the
administration learned about citizens’ stockpiling and lack
of effective water conservation strategies during the first
days of the 1997 crisis.

What others have called a “behavioral intervention” in
Bogota happened before the advent of Nudge (Thaler and
Sunstein, 2008) or the Haifa childcare experiment (Gneezy
and Rustichini, 2000) (i.e., pre-social psychology’s major
influence on public policy analysis). The solutions, when
proposed, seemed detached from the common wisdom
and practice of the time, which emphasized coercive,
top-down, technocratic interventions. However, since the
implementation of Mockus’ unique intervention
approaches in Bogota, per capita consumption of water
has remained low despite increasing population pressure.
Despite the lack of reliance on EBPM, the fast-thinking
behavior that characterized Bogota’s water crisis of 1997
were addressed effectively with significant and remarkable
results.
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Table 2. Chart comparing Bogota and Mexico City across 4 identified factors

Bogota—Mid-1990s tunnel collapse. Infra-
structure and water stress-related strains on
the potable water system over the past decade

Mexico City—drought, infrastructure pro-
blems, and increasing population and cli-
mate-related stress on potable water system
over the past decade

Science-led or evidence-
based reforms do not
drive all innovative
interventions

Massive water sector reforms at the national
level took place under Trujillo for 4 main
reasons: the new 1991 constitution, Trujillo’s
personal convictions to reform, financial crisis
in the electric sector, and the collapse of
Colombia’s water sector utilities (Velez
Alvarez, 2010).

Following an initial, failed top-down approach,
solutions proposed to the crisis in Bogota
were based on Citizen Culture program
(ideological, pedagogical, and political will).

Policy focus is (and has historically been) almost
exclusively on infrastructure repair,
wastewater recycling,a and rationing. Water
cuts and rationing used during times of water
crisis led to water stockpiling and some
incidents of unrest and violence in Mexico
City. Behavioral interventions largely absent
at present and previously demonstrated poor
follow through.

Ideology matters (the
perceived role of public
policy)

Post-1991 emphasis on participative democracy
encourages public consultation and multiple
forms of engagement with the policy process.
Trujillo’s commitment to reform led to many
changes in water sector in the early 1990s.

Only one leader of Bogota (and only for 4
months) was an engineer. The majority of the
city’s leaders have been economists or
lawyers.

Mockus’ administration relied on behavioral
interventions and awareness campaigns.
These were based on pedagogical ideas of
teaching as a facilitation process that seeks to
develop self-help skills and empowerment
among students. Mockus was a university
professor, as was his successor.

General approach by the city’s leaders has been
technically rooted and top down (water
rationing, rate hikes, limited classroom
education). City leaders from same party,
included several engineers and
environmentalists.

While citizen feedback is received within the
city, the peri-urban areas do not have reliable
means of communication with the
government, leading to protests.

Complexity of
environmental problems
can inspire creativity and
innovation

National government’s preferred measures were
top down, “blueprint” solutions despite
constitutional reforms. Mockus’
administration rejected this approach and
argued that people were trying to save water
and behavioral interventions could work.
Behavioral approaches were employed after
top-down measures backfired.

Push for rainfall capture in Colombia led by
academic research and private actors in face
of climate change.

Private actors deliver water by truck and sell
bottled water and water filtration systems,
although less than in Mexico City.

Creation of Mexico City itself and subsequent
reforms determined by environmental
constraints (creation of chinampas, flood
walls, entubation of rivers, megaprojects to
bring water to, and remove it from the city)
across centuries.

Recently, individual entrepreneurship has led to
creative solutions in Mexico City, but not in
the policy sphere. Flooding is common in city,
leading to civil society interest in local rainfall
capture. Local NGOs engage in projects to
provide rainfall capture systems. Many
entrepreneurs sell potable and distilled water
and home filter systems, deliver water by
bicycle or truck, or otherwise engage in water
provision where consistent state service is
absent.

Policy entrepreneurs play
a key role in policy
innovation

Trujillo’s commitment to reform in early 1990s.

Interviews with members of Mockus’
administration emphasize the importance of
his individual charisma, emphasis on citizen
culture, and pedagogical approach to public
policy interventions.

National—Salinas. Late 1980s/early 1990s,
water sector privatization and introduction of
tariffs.

Mayors of Mexico City have been slow to
embrace innovative policy solutions, with
some notable exceptions:

(continued)
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In Mexico City, policy focus is—and has historically
been—predominantly on infrastructure repair, limited
wastewater recycling, and rationing. Additionally, other
demand management strategies such as toilet retrofitting
have been used. The same measures were used in Bogota
before the 1997 water crisis. In Mexico City, water cuts and
rationing used during times of water crisis led to water
stockpiling, and some incidents of unrest and violence as
citizens in severely water-strained areas of the city fought
for access to potable water. In many parts of the city,
residents have protested, water trucks are stolen, and vio-
lence has occurred in response to water shortages (Cabes-
tany Ruiz, 2017; Mandujano Tovar, 2017; Processo, 2017;
SSC, 2020; Azteca Noticias, 2022; Garlem, 2022; Watten-
barger, n.d.). Thus, despite evidence that top-down
approaches may have detrimental social impacts in Mex-
ico City, the city’s leaders continue to rely on these tradi-
tional policy responses to recurring water shortages.
Additionally, social conflicts over water provision from
outside the Valley of Mexico erupted from the creation
of the Cutzamala system and have placed indigenous com-
munities in conflict with the Mexican federal government
(Weaver, 2011).

Interestingly, an analysis of the desired solutions to
water issues in Mexico City identified differences between
officials, residents, and public administrators. Many citi-
zens of the city wanted more access repair and creation
(via rainfall capture) measures, increased public sector
investment in water supply and storage infrastructure, and
improved information and a better “culture of water,” as
well as new political leadership. Public officials also

sought an increased “culture of care,” additional gray
water recycling, and enhanced collaboration across sectors
of governance. Public administrators preferred infrastruc-
ture solutions and conservation measures (Eakin et al.,
2019). The difference between public official and admin-
istrator preferences may impact the ability of policy inno-
vation to occur in this space. Despite the apparent
receptivity of the city’s public to more behavioral mea-
sures, administrators’ preference for other solutions may
limit the creation and incorporation of such programs.

Different from the Bogota context, Mexico was an early
adopter of the Integrated Water Resources Management
(IWRM) model. IWRM was officially adopted in 2003 dur-
ing the administration of Andres Manuel Lopez Obrador
(Congreso de la Ciudad de Mexico, 2020). In Mexico City,
there are several water working groups that have official
standing and together with and comprised of stake-
holders, the federal government’s national water commis-
sion (CONAGUA), nearby states, the city government, and
local officials, these water working groups seek to resolve
Mexico City’s water issues. Although a watershed
approach was initially used, the city’s water working
groups are now divided along jurisdictional lines, with
groups in 8 of the 16 counties that comprise the city. The
creation of decentralized, water working groups is recent
and ongoing, with the latest created in March 2022 in the
Gustavo A. Madero neighborhood of the city. The model
may be beneficial, as leaks are being addressed by these
bodies (Jefatura del Gobierno, 2022). Despite promising
policy IWRM on paper, however, many officials and aca-
demics studying the city’s IWRM complain of poor

Table 2. (continued)

Bogota—Mid-1990s tunnel collapse. Infra-
structure and water stress-related strains on
the potable water system over the past decade

Mexico City—drought, infrastructure pro-
blems, and increasing population and cli-
mate-related stress on potable water system
over the past decade

AMLO. 2003, SACMEX formed under the
Secretary of the Environment by fusing 2
prior city departments (DGCOH and CADF).

Ebrard. 2009, sustainable water initiative.

Questions from Bogota and Mexico City
structured interviews:

Sheinbaum. 2018, dedication of $370 million
US in additional yearly funds to the city’s
water utility, doubling prior budget. Cosecha
de Lluvia program.

aWastewater recycling is used across the city for recreation, irrigation, car washing, environmental restoration, and industrial
purposes. As of 2009, it accounted for 7.7 m3/s of the water use in the Mexico City metropolitan area (Jimenez, 2009). As of
2013, 13.6% of Mexico City’s water was recycled (CONAGUA, 2013). The use of recycled water was codified into Mexico City’s law in
2003, modified in October of 2008, and expanded to further delineate the reuse of water in 2019 (Congreso de la Ciudad de Mexico,
2020). As translated from the law, “all parks, public gardens, and sports fields are required to use recycled water.” Additionally, “all
new buildings [constructed after 2003] are required to water garden and green areas [such as living walls] with recycled water and car
washes, bathrooms and other uses not requiring potable water are to use the recycled water network of the city. In the absence of
connections to the recycled water network, users are to reuse water internally and to capture rainwater for uses not requiring
potability” (Congreso de la Ciudad de Mexico, 2020). As of 2011, roughly 9% of the city’s water was recycled and untreated water
likely contaminates the aquifer and subsoil (Romero Lankao, 2010).
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communication between member government bodies
(Ortega-Gaucin and Peña-Garcı́a, 2016; Mexico City Aca-
demic 3 interview 2023).

Neither Bogota nor Mexico City seems to rely heavily
on EBPM in addressing water crises. Furthermore, despite
reliance on commonly employed, technological and eco-
nomic solutions to water crises that appear to have a stron-
ger grounding in EBPM, Mexico City’s water crises have
not improved over time—although per capita use has
decreased, the city has faced repeat crises with little evi-
dence that the environmental policy problems driving
water crises are being resolved. As Rafael Carmona, head
of SACMEX (Mexico City’s water authority) stated in an
interview with the Thompson Reuters Foundation, climate
change is affecting the city’s potable water supply.
“Climate change has definitely changed rainfall patterns
. . .We have to prepare ourselves in lots of ways to be able
to cope with these variations in climate conditions” (Mur-
ray, 2020). Notably, however, the city’s current mayor is an
energy engineer and environmentalist who invested
heavily at the start of her term in repairing the leaks in
the city’s water system and promising to decrease the
overexploitation of the aquifer by 2.5 m/s (Forbes Staff,
2019; Mexico City Academic 3 interview 2023).

Proposed factor 2: Ideology and the

conceptualization of citizen matter

Mockus’ administration’s behavioral interventions and
awareness campaigns in Bogota were mainly driven by his
ideological beliefs and a policymaking perspective
grounded in a pedagogy that incorporated citizen agency,
incentives for “good” behavior, and punishments and pub-
lic shaming for “bad” behavior. His administration arose in
a policy context where top-down solutions to water crises
had already been tried with some success but little room
for additional improvement. Mockus’ previous successes
and the federal government’s lack of success following the
declared water emergency likely combined to make the
national government capitulate to Mockus’ administra-
tion’s request to shift away from service cuts and rationing
to more unconventional interventions (Chiappe interview,
2022).

Mockus’ approach of “Cultura Ciudadana” was based
on an idea of pedagogy as extending beyond the class-
room and including workshops to define city council and
administration responsibilities. The approach his admin-
istration used was based on the hypothesis that a division
between the 3 governing forces of human society (legal,
moral, and cultural) of Bogota’s society drove the city’s
problems. Mockus’ administration focused on rebuilding
Bogota by creating a more civil culture in which peaceful
conflict resolution and increased compliance with rules
and regulations would be the norm (Mockus, 1999, 2012;
Suarez Cardona and Ramirez Brouchoud, 2021).

The influence of pedagogy and ideology on the Mockus
administration’s decisions surrounding how to handle the
water crisis of 1997 is apparent. However, pedagogy and
ideology can inform public policy in other innovative
ways. Ideological contexts can either enrich or constrain
the ability of policy innovations to emerge, alter the

willingness of actors to accept novel solutions, and some-
times affect the continuity of policies across
administrations.

In contrast to Bogota, the general approach preferred
by Mexico City’s leaders has been technically rooted and
top down (e.g., toilet retrofitting, water rationing, rate
hikes, and some classroom education).

Mexico City’s leaders tend to view the role of public
policy as interventions that set and enforce standards
among citizen water users. As explained earlier, the city
has largely worked in tandem with the national govern-
ment to confront water crises, which may partially explain
the reliance on top-down solutions. Although attempts to
create a “culture of water” are codified into the city’s law,
many academics and local policymakers are skeptical of
their ability to have an impact (Mexico City Academic 3
interview 2023). Additionally, who the city’s leaders have
been over the past several decades likely also matters.

From 1997 to 2018, Mexico City’s leaders were from
the same political party, the leftist Partido de la Revolución
Democrático (PRD). Additionally, the city’s past and current
mayors include engineers, physicists, and environmental-
ists, whose knowledge of the infrastructural aspects of
environmental policy problems may have made them
more inclined to rely on top-down, technical solutions.
The technocratic approach—despite criticism for applying
band-aid solutions to ecosystemic problems—has allowed
the city to navigate long-term water stress but may benefit
from a more holistic approach (Mexico City Academic 3
interview 2023). The PRD party has an ideological prefer-
ence for state-run solutions (as opposed to voluntary
agreements or market-based instruments) that may also
contribute to the reliance on technical and top-down
practices.

In Mexico City, the environmental commitment of Mar-
celo Ebrard, the technical engineering expertise of Cuauh-
témoc Cardenas, and the combined experience as an
environmentalist, scientist, and engineer of Claudia Shein-
baum likely exerted direct influence on the choices of
these city leaders. Furthermore, these leaders shared
a common ideological perspective that favored top-
down, state-led solutions. These ideological leanings
placed constraints on the actors involved in decision-
making, limiting the policy space available for innovative
solutions to emerge.

Proposed factor 3: Complexity of environmental

problems can inspire creativity and innovation

Water crises have complex causes. In Mexico City and
Bogota, infrastructure damage and neglect, unequal and
inequitable potable water access, and immediate crises
compounded over time to create water crises these mega-
cities struggled to navigate. Depending on the available
policy space, the complexity of environmental problems
can drive innovation and inspire creativity.

The complexity of water crises is clear in both cases
discussed in this study and is not unique to water crises.
Environmental policy problems are often multifaceted
and there may be multiple policy problems present in
a single context, necessitating the use of multifaceted
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solutions. The complexity of environmental policy pro-
blems and the complex systems in which they arise likely
explains, to some degree, why “blueprint thinking” is
often ineffective and may even backfire. However, path
dependence on the part of policymakers can make it dif-
ficult to convince them to embrace novel solutions.

In Mexico City, a pattern of reliance on top-down,
“blueprint” solutions to water crises has addressed the
underlying infrastructure issues but not altered the behav-
ior or significantly involved the average citizen. In Bogota,
however, despite the Colombian national government’s
preferred measures (i.e., top down, “blueprint” solutions),
the Mockus’ administration had sufficient independence
from the federal government to argue and implement
interventions, which showed that people were trying to
save water and novel solutions could work.

Although there is insufficient policy space for innova-
tion and creativity to prevail in Mexico City, individual
entrepreneurship has led to small-scale creative solutions
to water crises. An estimated 89% of the city’s population
receives water from direct connections, but at least 1.15
million people receive their water via weekly or biweekly
public pipa truck deliveries (Jimenez and Birrichaga,
2019). Private pipa trucks with water that is cleaner than
city trucks provide paid services to poorer areas of the city
and much of the population now relies on bottled water
in garrafones7 rather than tap water for drinking and cook-
ing. Private citizens have also taken an active interest in
resolving the city’s persistent water crises. For example,
flooding is common in city, leading to civil society interest
in local rainfall capture.

National-level factors also likely influence the space for
public policy innovation. As noted earlier, Mexico City did
not have autonomy over water policy until 2003. For the
first 13 years of our period of study, the city was depen-
dent on national-level decisions to address potable water
issues. Additionally, the position of water as a right
occurred later in Mexico City than in Bogota, as the
Colombian constitution recognized the right to potable
water in 1991 but Mexico only recognized this right in
2012. Public policy entrepreneurs may therefore have
found the policy space more welcoming for innovation
in Bogota. Notably, the lack of public policy space left
an opening for private enterprise in Mexico City, where
efforts at privatization were attempted in the 1990s and
early 2000s to help alleviate the city’s water stress.

The immediacy of significant consequences from water
crises may also have played a key role in allowing policy
innovation. In the face of immediate threats affecting
a large portion of the population requiring effective solu-
tions, such as the water crisis in Bogota, there may be
more room for public policy innovation. In contrast,
slowly evolving natural hazard problems, such as climate
change-related drought, may make it more difficult for

Mexico City policymakers to embrace novel solutions.
Thus, the magnitude, novelty, and immediacy of threats
may impact policymakers’ willingness to experiment with
innovative solutions to environmental policy problems.

Proposed factor 4: Policy entrepreneurs and leader

characteristics play a key role in policy innovation

Our interviews with former and current Bogota govern-
ment officials who worked with Mockus’ administration
emphasize the importance of his individual charisma,
emphasis on citizen culture, and pedagogical approach
to public policy interventions. Mockus’ administration
followed shortly after Colombia’s new constitution was
created and during a political moment when both the
population and at least 2 presidential administrations
craved change that included more active and equal polit-
ical participation for the general public. The characteristics
of the national leadership, the Colombian public’s hunger
for change, and Mockus’ unique approach as mayor of
Bogota combined to create lasting change.

While the national context was undeniably important,
Mockus’ personality was a key factor in the creation of
a truly innovative policy response to water crisis. Asked
to identify factors responsible for the city’s success in
dealing with the water crisis of 1997, one former member
of Mockus’ administration and current city government
official mentioned the mayor’s ability to inspire confi-
dence in people he worked with and in citizens at large,
his novel use of media and communication, the hope he
inspired, his pedagogical approach and use of artistic and
playful approaches to policy, and his avoidance of punish-
ment in favor of rewards, recognition, and support, as well
as a strong belief in active citizen participation and delib-
eration. He further noted that “Mockus was one of the first
to impart this type of vision” (Mockus administration offi-
cial 1 interview 2022). Clearly, Mockus’ role as a policy
entrepreneur left the impression on this official that the
mayor, as an individual, played a crucial role in resolving
Bogota’s water crisis.

Mockus selected an administration of individuals with
similar faith in citizens and focus on teaching citizen cul-
ture as a means of making lasting change. Juan Luis Villa-
veces, who served as the Secretary of Education under the
Mockus administration, involved schools in competitions
to reduce domestic water consumption and having stu-
dents track their family’s water consumption. Children
were taught how to read water meters at home and iden-
tified actions that could save more water, and indepen-
dently dedicated themselves to taking these actions
(Suarez Cardona and Ramirez Brouchoud, 2021).

Mayors of Mexico City have been slow to embrace inno-
vative policy solutions, with some notable exceptions. For
example, SACMEX is the public water utility for Mexico
City. It was formed under Andres Manuel Lopez Obrador
in 2002, under the Secretary of the Environment, by fus-
ing 2 prior city departments (DGCOH and CADF). In 2009,
Marcelo Ebrard created a sustainable water initiative. Also
notably, in 2018, newly elected mayor Claudia Sheinbaum
dedicated hundreds of millions (in US dollars) in addi-
tional yearly funds to the city’s water utility, increasing its

7. Garrafones are large bottles of potable water, commonly
containing 10 or more liters of water. See the Supplemenal
Appendix for photos of various sizes of garrafones and signs
offering them for sale (with prices in Mexican pesos).
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prior budget from 45,472,663,305 MXN pesos to
57,296,269,915 MXN pesos (Stettin, 2022). Despite these
efforts, the city’s water utility does not operate indepen-
dently. Rather, there is significant federal involvement in
Mexico City’s water management that constrains the pol-
icy choices available to the city government. Many city
water initiatives are conducted in tandem with or subor-
dinate to initiatives run by the federal government. Addi-
tionally, private actors such as real estate developers may
play a role in determining how acceptable policies may be
perceived to be by the public and which options may
make it to policymaking agendas (Mexico Academic 1
interview 2022, Mexico City Academic 3 interview 2023).

Not all policy entrepreneurs play a beneficial role. In
some cases, their involvement may be detrimental. In
Mexico City, for example, some environmental and policy
scholars suspect that the city’s water zoning laws have led
to a lack of desire for practical reforms that would limit
excessive potable water consumption (Mexico Academic 1
interview 2022; Mexico City Academic 2 interview 2023).
Real estate developers in Mexico City face high incentives
to build apartments in the city due to pressure for urban
housing. At the same time, zoning laws are largely absent.
There is little to no regulatory incentive to reduce water
use as new apartment construction takes advantage of the
absence of zoning laws that allows for excessive water
consumption (Mexico City Academic 1 interview 2022).

The individual personalities of policymakers can
strongly impact the interventions used to address environ-
mental policy problems such as water crises. Our inter-
views with members of Mockus’ administration
demonstrate the influence his charisma, dedication to cit-
izen culture, and pedagogical approach had on the reso-
lution of Bogota’s water crisis. Beyond Mockus, policy
entrepreneurs likely play a key role in calling attention
and designing and implementing solutions to environ-
mental policy problems. In Mexico City, civil society lea-
ders and environmentalists have called for attention to
innovative and novel solutions to the city’s water crisis.
Although many, such as the idea of reopening the city’s
rivers, have not resulted in policy action, awareness raising
plays a crucial role in keeping potable water at the fore-
front of political discourse in the city. As 2 of the aca-
demics we interviewed indicated, some initiatives, such
as rainfall capture, do eventually get adopted but the
process is slow moving (Mexico City Academic 2 interview
2023; Mexico City Academic 3 interview 2023).

Broader lessons and conclusions
Using the cases of Mexico City and Bogota, we asked how
global megacities facing significant pressure for potable
water could drastically decrease potable water consump-
tion when confronted with crises. We also examined the
impact of biophysical, socioeconomic, political, and idea-
tional differences affected the responses of city leaders to
such crises. In specific, we inquired why Bogota chose
behavioral interventions in the face of crisis and why Mex-
ico City relied (and still relies) on technical and economic
solutions to water crises. Our goal was to illustrate
moments of crucial decision-making in each city that

provide lessons for other global megacities facing severe
potable water issues, not to identify a city which per-
formed categorically “better” in the face of such crises.

The comparison of the 2 cities allowed us to illustrate
how the behavioral innovations applied in Bogota played
a crucial role in decreasing water consumption while also
illustrating some of the negative ramifications of not
using such interventions (e.g., violence, protests, theft of
water trucks) in Mexico City and—decades after the
Mockus administration’s intervention—in Bogota. How-
ever, we also observe that both cities were able to sub-
stantially decrease water use, although Mexico City’s
reduction plateaued while Bogota’s continued for roughly
2 decades.

There are many striking differences between the ways
that Bogota and Mexico City navigated their respective
water crises. Notably, although members of Mockus’
administration brought knowledge of the Bogota case to
Mexico City, behavioral reforms have not been widely
adopted within the Mexican capital (Mockus Administra-
tion official 2 interview 2022). A technical approach
focused on extensive infrastructure repair and expansion
with limited introduction of low-flow toilets and shower
heads dominates the city’s response to water crises, and
despite resulting in occasional incidents of violence, water
cuts and rationing are used to reduce the population’s
water consumption. Although the city has made signifi-
cant infrastructure repairs and expansions, there are con-
flicts with surrounding populations regarding the supply
sources and disposal of the capital’s water. Behavioral
interventions have not traditionally been a focus of the
city’s efforts to reduce water use.

Mexico City’s water utility has little independence from
its federal counterparts, constraining its actions tightly.
Additionally, despite repeat and significant investment
into the city’s potable water infrastructure and some pri-
vatization, there is little evidence of increased reductions
in water consumption. Contrastingly, Bogota would bene-
fit from a more comprehensive overhaul of the potable
water provision system. Although much more costly than
the repairs and renovations the system did undergo, this
may have provided a more sustainable solution. However,
the utility is constrained in its actions in part by the need
to be self-sustaining despite its status as a government-run
utility and in part due to the technical constraints sur-
rounding infrastructure expansion, repair, and mainte-
nance. In short, the 2 cities face nearly opposite policy
constraints, and both could benefit from lessons learned
in the other. Both cities were able, however, to signifi-
cantly reduce potable water consumption in the face of
water crises.

Mexico City shares numerous contextual factors with
Bogota. The city suffers from resource pressure caused by
rapid urbanization. Freshwater is drawn from nearby
mountains and was once abundant and clean. The valley
was filled with a lake and numerous rivers, which provided
clean water for residents and trans-coursed the city, lead-
ing it to be described in the 1950s as the Venice of the
Americas. The rivers are intubated, and the city’s lake has

Boyes and Andersson: Residential megacity water conservation in Mexico City and Bogota Art. 11(1) page 17 of 24
D

ow
nloaded from

 http://online.ucpress.edu/elem
enta/article-pdf/11/1/00142/799380/elem

enta.2022.00142.pdf by Indiana U
niversity Purdue U

niversity Indianapolis user on 14 M
ay 2024



been largely drained and filled. Only the contaminated Rio
Magdalena remains exposed (Forsyth, 2017).

Water connections and tariff structures in Mexico City
could be improved significantly to benefit the city’s poor,
and across the city the reliance on bottled water consump-
tion and truck-delivered water is high. Mexico City has
also faced multiple water infrastructure tunnel collapses.
Unlike Bogota, however, the city has not successfully
implemented behavioral strategies such as those
employed by Mockus’ administration. Instead, Mexico City
has been touted as an example of demand management
strategies focusing on involuntary strategies such as retro-
fitting apartment buildings with low-flow toilets, water
tariffs, and water rationing. Some public education and
information campaigns exist, but the impact of these cam-
paigns is not always clear, and the public may be over-
saturated with public campaigns on various issues
(National Research Council, 1995).

The solutions implemented in Mexico City have led to
water hoarding, protests, and water rationing. A similar
reaction was seen in Bogota when the population was
afraid of cuts and rationing at the start of the 1997 water
crisis. When water shortages are imminent and
announced, people often fill tinacos, garrafones, and so
on to prepare and stockpile extra water just in case. Neigh-
borhoods with prolonged decreased access to water tend
to be poorer and have less access to begin with. Thus, the
population has responded with protests and reports exist
of some local violence. Pipa trucks deliver water to neigh-
borhoods without connections, often among the city’s
poorest and most densely populated, such as Iztapalapa
(Watts, 2015).

The crucial absence of voluntary and innovative behav-
ioral interventions has led Mexico City’s residents to adapt
to water shortages in a counter-productive fashion that,
given the right circumstances, could result in a crisis such
as the one which Mayor Mockus worked to prevent in
Bogota. Given the dual nature of water infrastructure pro-
blems as both short-term behavioral problems and long-
term infrastructure-related hazard problems, Mexico City’s
strategy would likely benefit from applying behavioral
interventions in the short-term coupled with long-term
infrastructural repairs, expansions, and modifications. As
noted earlier in this article, although some behavioral
interventions have been tried, follow through and clear
communication between relevant actors was lacking.

Communication played a key role in the success of
Mockus’ efforts in Bogota. In contrast to the federal gov-
ernment’s initial, top-down efforts, Mockus employed
clear, direct, and concise messaging. The federal govern-
ment had declared a water emergency and asked the pub-
lic to save water, but their messaging failed due to vague
and unclear goals. Mockus was able to communicate
clearly with the public in part due to his ideological
approach to public policy more broadly—he placed trust
in the public first, something not all policymakers are
willing to do. Within his administration, relevant officials
also communicated clearly and often, and coordinated
their actions.

Mockus’ administration leveraged another crucial
aspect of pedagogy that is underexplored but worthy of
further examination. Research in pedagogy has demon-
strated that humor and emotion can increase retention
(Cavanagh, 2016). Many of Mockus’ unconventional inter-
ventions inherently included aspects of humor or emotion
and his efforts to resolve the water crisis are no exception.
From showering on public television with his wife to
involving local clergy in encouraging water conservation
and using positive reinforcement to praise water conser-
vation efforts while avoiding shaming excessive use,
Mockus made expert use of human emotion in his inter-
ventions. This likely made it easier for the public to
remember the need to conserve water and associated
water conservation with positive emotions.

There are several lessons we can learn from Bogota’s
experience in 1997 that hold regardless of the root cause
of a city’s water crisis. Water crises are dynamic, requiring
adaptability and, depending on the nature of the problem,
may necessitate multifaceted solutions. An abundance of
nearby freshwater is not a good predictor of a city’s like-
lihood to face water stress and crises. For example, Bogota
has ample nearby fresh, potable water but poor infrastruc-
ture upkeep and high population pressure placed the city
in water crisis.

Following the 1997 water crisis, Bogota has repeatedly
faced significant water strain despite having decreased
water consumption drastically. The city desperately
requires improvements, repairs, and the sustainable
expansion of water infrastructure. As its population con-
tinues to increase along with the size of the surrounding
metro area, Bogota is less able to rely on the clean water
coming through the Chingaza system, which requires little
purification. Gradually, because of cattle and potato farm-
ing, coal mining, and population growth, the city may turn
to the highly polluted Bogota River for additional water
and less able to rely on the surrounding páramos’ natural
purification (Sherriff, 2018). This would be particularly
risky for the city, whose vulnerability to interruptions was
demonstrated in May of 2021 when violent protests pre-
vented the delivery of lime and aluminum sulfate needed
for the river water purification process (Newbery, 2021).

The rapid urbanization of both Mexico City and Bogota
has placed significant strain on their surrounding ecosys-
tems since the mid-1900s. Although behavioral interven-
tions in such contexts can be highly beneficial, the
population in both cities continues to rise and the threat
of water stress and recurrent crises remains high without
addressing underlying infrastructure and supply issues.
The 2 cities’ circumstances are not unique. In many devel-
oping countries, rapid urbanization and significant
resource pressure put strain on existing water infrastruc-
ture. Policy decisions can be affected by corruption and
necessity, ignored for long periods, or addressed with inap-
propriate or ill-suited solutions.

The long-term reductions in potable water use in
Bogota are impressive, but the city did implement a tariff
strategy in the mid-2010s as usage began to plateau. Addi-
tionally, repairs and expansions to the system are ongoing
but less intensive than those that Mexico City has engaged
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in. Without regular maintenance and continual repair,
water infrastructure can enter a downward spiral within
which the intermittent provision of water encourages the
growth of biofilms and changing flow rates shorten the
lifespan of crucial infrastructure. This can place popula-
tions at risk for public health issues while also increasing
the amount cities must dedicate to infrastructure repair.
Furthermore, populations with ample access to potable
water may see less need to conserve it or may begin to
use potable water for novel tasks. This pattern was
observed in studies of SCALL users in Mexico City. Hence,
neither behavioral innovations nor infrastructure repair
can independently address the entire issue of potable
water use reduction.

When tackling environmental policy problems, behav-
ioral interventions can have lasting impacts if executed
with clear goals in mind. Mockus’ interventions predated
social psychology’s major contributions to public policy
and were inspired not by psychology theories but by prac-
tical lessons from pedagogy and personal ideology. This
pushes us to ask what other lessons we can learn about
pedagogy’s potential impacts on public policy. Future
research should examine the ways that pedagogy and
public policy can better inform one another.

Data accessibility statement
The data for this article are available from the correspond-
ing author, CB, upon request.

Supplemental files
The supplemental files for this article can be found as
follows:

Supplemental_Material.docx
Supplemental Appendix.docx

Acknowledgments
The authors wish to thank Gerardo Sanchez Nateras and
Ninfa Fuentes Sosa for the helpful comments and feed-
back given on an early draft of the article. The authors
wish to further acknowledge participants in the 2022 SDI
Conference for their comments and suggestions on a pre-
liminary version of the project. Additionally, the authors
extend their gratitude to all of the interviewees and to the
editor and reviewers whose comments helped strengthen
the final version of the text. Krister Andersson acknowl-
edges financial support from the National Science Foun-
dation (grants # SES-1757136, SES-2242507, and the
United States Department of Agriculture, NIFA 2019-
67023-29421). Christina Boyes extends additional thanks
to Diego Micher for excellent research assistance. Chris-
tina Boyes also extends gratitude and thanks to Leonardo
Ramirez Guzman for love, support, and careful revision
and edits of relevant geotechnical information.

Competing interests
This article was prepared as part of a Special Feature and
authored by the editors of the Special Feature. However,
the authors played no role in the editing process for this
article and declare no conflict of interest.

Author contributions
Contributed to conception and design: KA, CB.

Contributed to acquisition of data: CB.
Contributed to analysis and interpretation of data:

KA, CB.
Drafted and/or revised the article: KA, CB.
Approved the submitted version for publication:

KA, CB.

References
Acevedo Guerrero, T, Furlong, K, Arias, J. 2016. Com-

plicating neoliberalization and decentralization: The
non-linear experience of Colombian water supply,
1909–2012. International Journal of Water Resources
Development 32(2): 172–188. DOI: http://dx.doi.
org/10.1080/07900627.2015.1026434.

Acueducto, B. 2023. Programación de cortes. Available at
https://www.acueducto.com.co/wpsportal/wps/
portal/EAB2/Home/atencion-al-usuario/
programacion_cortes. Accessed November 11, 2022.

Adler, I. 2011. Domestic water demand management:
Implications for Mexico City. International Journal
of Urban Sustainable Development 3(1): 93–105.
DOI: http://dx.doi.org/10.1080/19463138.2011.
567085.

Arroyo-Zambrano, TI, Masera Cerutti, O, Fuentes
Gutierrez, AF. 2016. Adopción e impactos de los
sistemas de captación de agua de lluvia. Morelia:
Instituto de Investigaciones en Ecosistemas y Sus-
tentabilidad, Unidad de Ecotecnologias (ECOTEC),
UNAM. Available at http://ecotec.unam.mx/wp-
content/uploads/Reporte-final-Estudio-adopcion-e-
impactos-de-los-sistemas-de-captacion-de-agua-de-
lluvia-pdf. Accessed November 15, 2023.

Avila, B eds. 2018. Aprender Del Sismo Para Ser Más
Resilientes: colaboración entre el gobierno de la Ciu-
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1995–1997. Estudio Técnico July 2001, No. SOC-
120. Washington, DC: IADB. Available at https://
publications.iadb.org/publications/spanish/
document/Cultura-ciudadana-programacontra-la-
violencia-en-Santa-Fe-de-Bogot%C3%A1-Colombia-
1995-1997.pdf.

Mockus, A. 2012. Building ‘citizenship culture’ in Bogotá.
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de las Especializaciones 2(2): 81–124. Available at
https://www.depfe.unam.mx/especializaciones/
revista/2-2-2021/00_portada_legales-creditos_
contenido_editorial.pdf.

Pacheco-Vega, R. 2019. (Re)theorizing the politics of bot-
tled water: Water insecurity in the context of weak
regulatory regimes. Water 11(4): 658. DOI: http://
dx.doi.org/10.3390/w11040658.

Pemstein, D, Marquardt, KL, Tzelgov, E, Wang, Y-t,
Medzihorsky, J, Krusell, J, Miri, F, von Roümer,
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totipo de cosecha inteligente de agua lluvia para
mejorar la eficiencia energética residencial en
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