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ABSTRACT: Basic service utilities in developing countries have long been criticised for their inefficiencies. Lima’s
public utility firm, even so, has experimented with technical, social and institutional alternatives in order to adapt
and extend water and sanitation networks to informal settlements. Though efficient, these innovative solutions
have challenged conventional work practices and have not prompted a paradigm shift in the water and sanitation
sector. The political economy of the utility’s neoliberal reform and its limitations has already been extensively
studied. Much less studied, however, are the everyday practices and discourses that underpin what can be
considered to be innovation niches and which have actually permitted service extension to the poor. Focusing on
these practices, this paper examines the cognitive, social and political controversies around adjusting the 'modern
infrastructure ideal' to informal urbanisation patterns. It shows how urban policies in the Global South are both
highly influenced by conventional international models and required to adapt to 'unconventional' conditions. It
argues that the sociotechnical dimension of urban water supply has been neglected in conducting service delivery
reforms, hindering sustainable implementation of innovations. Changing professional mindsets and practices
therefore appears as a key driver in the support of pro-poor alternatives in urban water and sanitation provision.
KEYWORDS: Water and sanitation, innovation, sociotechnical regimes, informal urbanisation, Lima, Peru

INTRODUCTION: THE SOCIOTECHNICAL DIMENSION OF SERVICE DELIVERY
From a political economy to a sociotechnical perspective
Since the 1990s, neoliberal reforms have been implemented to increase the performance of utilities,
infrastructure coverage and service quality for the urban poor. Pushed by some international donors
under the Washington Consensus (World Bank, 2004) in many countries, these neoliberal reforms have
led to public-private partnerships or privatisation of water utilities. The underlying logic was to create a
favourable environment for market-based approaches in order to encourage efficiency and performance
and thereby improve service delivery for all, and particularly for the urban poor.
Analyses of these reforms in terms of political economy and/or political ecology have been numerous.
Their mixed results have been widely debated, resulting in the conclusion that local political economies
and governance frameworks are critical – if not decisive – in influencing the actual impacts of such
reforms (Batley, 1996; Estache et al., 2001). These analyses have also revealed the power and politics at
stake in water reforms and the way in which they serve wider neoliberal agendas (Ioris, 2013).
Complementary approaches have focused on the way water bureaucracies or hydrocracies – coalitions
of elites, engineers and civil servants (Molle et al., 2009) – have favoured technocratic approaches. These
hydrocracies, based on networks of individuals that are forged as early as during their university years
(Oré and Rap, 2009), appear to be influential in centralised decision-making processes. The institutional
dimension of water supply systems is also acknowledged (Leitmann and Baharoğlu, 1999; Bakker et al.,
2008), highlighting that urban governance failures and miscoordination undermine the willingness and
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ability to connect the urban poor. These analyses, however, focus on the political spheres at national
levels and fall short of opening the 'black box' of the concerned utilities themselves.
On the one hand, the effect on performance and sustainability of cultural change within utilities
(Mugabi et al., 2007), endogenous capacity-creation processes (Kayaga et al., 2013) and capability gaps
(Worch et al., 2013) are rarely taken into account. Indeed, infrastructure networks are sociotechnical
systems that combine material, cognitive and political elements (Graham, 2000; Hodson and Marvin,
2010). For a long time, service networks and utilities have abided by the 'modern infrastructure ideal': a
monopolistic, integrated and standardised system for delivering universal, uniform and individualised
services (Graham and Marvin, 2001), i.e. water treatment plants, pipes throughout the city and in-house
connections. This technical model remains attractive and dominant in the minds of engineers and
politicians (Gandy, 2008; McFarlane, 2008), and this cognitive model is reproduced and institutionalised
in state apparatuses and hydrocracies that favour engineering solutions (Damonte, 2019). All these
elements constitute a stable sociotechnical regime encompassing norms, financing mechanisms, supply
chains, etc. which create path dependencies highly resistant to change (Coutard, 1999).
On the other hand, the materiality of service networks is still understudied, hampering understanding
of the recurrent challenges in improving access to basic services in developing cities (Jaglin and Zérah,
2010). Sociotechnical systems of basic services are embedded in, and dependent on, urban contexts. In
the Global South, utilities are confronted with the spatial, social and institutional irregularities of the
settlements to be serviced (Criqui, 2013, 2015a); 1 these are field conditions which make the conventional
deployment of infrastructure networks challenging. In fact, the inadequacy of the modern infrastructure
ideal in the Global South makes its achievement incomplete (Coutard, 2008); policies and operations are
therefore caught in a tension between this dominant sociotechnical regime and rapid and informal
urbanisation that requires alternative solutions in order to service the urban poor (Jaglin, 2008). Such
external factors have been characterised as 'landscape forces' that pressure the model to change or, on
the contrary, to resist change (Geels and Schot, 2007). The literature highlights two sources of pressure
on network extension in the Global South: an explicitly pro-poor urban governance framework (Connors,
2005; Bakker et al., 2008) and the critical role of utilities themselves in adopting changes (Hodson and
Marvin, 2010; Worch et al., 2013; Criqui and Zérah, 2015).
The limits of the conventional model in the Global South have thus given birth to the call of "some for
all rather than more for some" (Nicol et al., 2012), i.e. to abandon the old paradigm for pro-poor
innovative techniques (Mara and Alabaster, 2008). Nonetheless, in a multilevel perspective the transition
of a dominant sociotechnical system such as the modern infrastructure ideal emerges from the
conjunction of favourable landscape forces with mature innovation niches (Geels and Schot, 2007). Such
niches require highly committed stakeholders or champions, a favourable regulatory framework that
allows for flexibility in the application of rules and norms, and an acceptance of risk, uncertainty and testand-learn approaches. Innovations will break through, provided that 'interpretative work' is conducted
among the stakeholders – in the water sector, the hydrocracy – which leads to with 'closure' around a
new regime: vision, norms, techniques and financing mechanisms (Geels and Schot, 2007). All these
conditions make the reconfiguration of the modern infrastructure ideal towards hybrid configurations of
service delivery far from evident (Jaglin, 2008). Though technically feasible and economically appropriate
to the extension of basic services to the urban poor, alternatives are a priori resisted and often relegated
to being 'second-class' options (Paterson et al., 2007) since they call into question the historically,
politically, sociologically and cognitively embedded model of the modern infrastructure ideal.
This paper applies this multilevel transition perspective of sociotechnical regimes to the extension of
water and sanitation networks in the informal settlements of Lima. It takes stock of the neoliberal reforms
The fact that urbanisation is not planned does not impact the economic equilibrium of service extension: not only does there
exist a willingness and ability among the urban poor to pay for quality services (Estache et al., 2001), but emerging cities also
have the financial capacity – if not the will – to invest in utilities (Lorrain, 2011).
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that have been conducted over the last 20 years and of its criticisms, and adds a complementary
sociotechnical perspective by scrutinising the landscape forces (urbanisation trends) and innovation
niches (sociotechnical methods), in order to analyse how the regime of centralised and technocratic
engineering approaches in the water sector has resisted sociotechnical change and maintained its
dominance in Lima.

Approach: Actually existing water practices
Basic service utilities in the Global South have been criticised for being unable to keep pace with
urbanisation; nevertheless, infrastructure networks are actually being steadily extended (Criqui, 2015a),
albeit slowly and still unequally (Ioris, 2012a). There needs to be an examination of the discrepancy
between critical political analyses and statistics on access (Criqui, 2015a) and the silence of the social
science literature on infrastructure choices. A political economy interpretation grid of the decisionmaking process, financial equilibrium and the governance framework does not allow these contradictions
to be grasped; it overlooks the endogenous capacity and managerial challenges the utility faces (Mugabi
et al., 2007; Kayaga et al., 2013; Worch et al., 2013) as well as the operational challenges faced by field
professionals in the implementation of projects, i.e. the building and managing of services.
Indeed, on a daily basis, utilities’ engineers do install water pipes and electric poles in informal
settlements; they 'muddle through' unplanned settlements, as observed in Istanbul (Leitmann and
Baharoğlu, 1999), Bangalore (Connors, 2005), Delhi (Criqui and Zérah, 2015) and Lima (Criqui, 2013,
2015b). To do so, they must invent techniques that are adapted to the field, they must adjust norms, and
they must negotiate with both officials and users. These efforts are rarely accounted for, but are decisive
in the actual implementation of decisions that are made at the bureaucratic level.
To understand work practices, methods, discourses and mindsets, it is therefore necessary to open
the black box of water utilities; one must go beyond state-level decision makers and acknowledge the
daily practices of street-level professionals. Rather than adopting a political economy approach at highlevel decision-making spheres and then routinely criticising the utilities’ deficiencies (Connors, 2005), this
research adopts a positive perspective in identifying sociotechnical alternatives that can be applied to
improving access to basic services for the urban poor in developing cities.
From an epistemological point of view, this research relates to postcolonial studies (Legg and
McFarlane, 2008) and Southern Urbanism (Schindler, 2017), which focus on the specific processes of
urbanisation and planning in "ordinary cities" of the Global South (Amin and Graham, 1997; Robinson,
2006); it also adopts the premise of looking at "actually existing urbanisms" (Shatkin, 2011). In a nonnormative postcolonial epistemology (McFarlane and Robinson, 2012) and considering that "what works
matters" (Hoch, 1984), this research contrasts and compares operational field practices with official
positions.
A review of the literature on Peru’s water sector constitutes the background knowledge on the water
regime at stake. A decisive turn has been taken since the 1990s towards neoliberalisation of the water
sector; in parallel, three flagship programmes – on which this paper focuses – have been implemented
to provide water in Lima’s informal settlements. Official reports either from international donors or the
Peruvian government have yielded factual information on the technical, financial and institutional
arrangements implemented in the projects. This information has been contrasted with on-site
investigations of realised water works, as well as with about seventy interviews with hydrocrats, with
engineers from consulting firms and suppliers, with urban activists from local NGOs, and with end users
in three informal settlements in northern Lima. Research was conducted in 2012-2013.
Field evidence and discourses have revealed fundamental controversies that tend to position statelevel decision makers in opposition to street-level practitioners; research results also illustrate the
interpretative flexibility surrounding sociotechnical alternatives. To account for these controversies, the
paper adopts an historical perspective and explores the material, social and institutional dimensions that
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are at stake; these combined approaches allow for a deconstruction of the dominant discourses and yield
an underlying narrative around sociotechnical change.
The following section reviews the sociopolitical context of the extension of water services in informal
settlements of Lima; it offers an understanding of the landscape forces at stake. It then goes through
three main programmes – potential innovation niches – designed to extend water services to the urban
poor. Since the modern infrastructure ideal still dominates Peruvian hydrocracy, the paper then discusses
the ongoing controversies and debates in order to identify some of the pillars of the Peruvian
sociotechnical regime in the water sector that may explain resistance to change. It concludes by
identifying some triggers and critical conditions that can facilitate the transition to pro-poor innovation
development within water utilities.

LIMA: THE SOCIOPOLITICAL CONTEXT OF NETWORK EXTENSION
In Peru, water and urban policies have evolved jointly (Corton, 2003). Until the 1990s, heterodox urban
policies constituted influential landscape forces for including the urban poor in the city through service
extension, a pressure that still exists.

Informal urbanisation and policies in Lima
More than half of the nine million residents of Lima live in settlements stemming from informal
autonomous urbanisation; these are called barriadas, pueblos jóvenes or, more recently, the North, South
and East Cones. This 'illegal city' appeared independent of official planning and it preceded any servicing
of the area (Calderón, 2005). Facing strong social pressure (Matos Mar, 1984), the Peruvian state adopted
pragmatic measures to deal with it, inspiring internationally influential trends (Fernández-Maldonado
and Bredenoord, 2010) including self-help or progressive housing approaches (Turner, 1976; Bromley,
2003; Harris, 2003) and land formalisation and titling policies (de Soto, 1986, 2000; Fernandes, 2002).
In the 1950s and 1960s, facing 5% annual growth rates and unable to provide housing, the Peruvian
state authorised, and at times supported, the invasion of available public land. In 1961, a law for informal
settlements introduced the idea of integrated physico-legal sanitation of urban marginal areas 2 (Riofrío,
2003). The state relied on self-help housing by the people, while civil society organisations mounted
pressure on the government to provide services; land and title regularisation was the final step in sociospatial integration. This heterodox recognition of informal settlements as a solution to the pressures of
urban growth has for decades permitted physical improvement and social inclusion of the urban poor in
Peru (Matos Mar, 2012).
Political and economic instability and insecurity in the 1980s, however, limited public investment in
infrastructure. Meanwhile, large organised barriadas had secured some access to services and had
consolidated their environment, thus forming new urban centres (Matos Mar, 2012). Easily accessible
land had become rare and new settlements appeared on adverse, remote and haphazard hillsides and
on unstable sand dunes (Riofrío, 1978; Driant, 1991). By the end of the 1980s, the social and physical
situation in informal settlements had deteriorated (Leonard, 2000) and urban services in Lima were in
crisis; infrastructure coverage was low and the quality of service was poor (Figari Gold and Ricou, 1990).
Under Fujimori’s government, 1990 was an important turning point in Peruvian politics and policies.
A neoliberal shock therapy of structural adjustments was followed (Ioris, 2013). In 1996, 3 in the urban
sector, this shift led to the creation of the central Comisión de Formalización de la Propiedad Informal
(Commission for the Formalisation of Informal Property) in charge of delivering property titles as a
strategy for poverty reduction; results were contested (Calderón, 2004). The electricity and
Ley 13517: Ley orgánica de barrios marginales, 14/02/1961 (Organic Law for Marginal Settlements).
Decreto-ley 803: Ley de promoción del acceso a la propiedad formal, 15/03/1996 (Decree-Law to promote Access to Formal
Property).
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telecommunications sectors were privatised, service delivery progressively improved (FernándezMaldonado, 2008; Criqui, 2015b) and, more generally, living conditions improved in slum and informal
settlements (Calderón et al., 2015).
Since then, the older informal settlements have become vibrant economic and social centres that are
well connected to the city; they are referred to as emerging nuevas Limas (new Limas) (Smith, 2008;
Arellano and Burgos, 2010; Matos Mar, 2012). The peripheries with the most recent neighbourhoods,
however, are more vulnerable; they encroach on desert and on rocky and hilly land and are much less
suited to the extension of infrastructure networks. It is here that most NGOs currently intervene. The
idea of the inheritance of urban inclusion still permeates most political and urban discourses and
constitutes an historical landscape force in favour of providing basic services. Alternative discourses
related to the emergence of environmental concerns started to emerge, however, in the 2010s; these
highlight an urban bias and the detrimental effects of urban expansion on sustainability (Hordijk et al.,
2014; Hommes and Boelens, 2018)

The reform of the water and sanitation sector
The reform of the water and sanitation sector in Peru follows the wider political agenda and has been
profoundly reformed since the 1990s. It should be noted that Lima is the second-largest city situated in
a desert; access to water sources is therefore critical; nevertheless, none of the interviewed stakeholder
mentioned scarcity as being a constraint on providing water for the urban poor before 2009, when the
new law on integrated water resource management was passed. Indeed, as many scholarly works
suggest, there is a strong urban bias towards the provision of drinking water in Lima over surrounding
rural areas (Hordijk et al., 2014; Damonte, 2019; Hommes, 2019).
As to water provision at the city level, the sector was opened to private capital 4 in 1994 and the
regulator Superintendencia Nacional de Servicios de Saneamiento (SUNASS) was created. The World Bank
encouraged the privatisation of Servicio de Agua Potable y Alcantarillado de Lima (Sedapal), Lima’s water
utility, hence imposing criteria for utility efficiency and service quality to make it profitable for bidders
(Alcázar et al., 2000). Within a few years, the Peruvian government was investing mainly in Sedapal, and
entrepreneurial performance improved with wide-scale metering, increased service hours, reduced
unaccounted-for water, etc. (Alcázar et al., 2000). Sociopolitical resistance, however, opposed the
privatisation and the idea was abandoned in 1997; Sedapal remained a public utility under the control of
the Ministry of Housing and Sanitation.
The neoliberal reform of the sector has continued even so; it is focused on technical improvements in
infrastructure and the financial viability of the utility (Ioris, 2012b). It relies on public-private partnerships
and build-operate-transfer (BOT) arrangements for large-scale water production infrastructure (ibid,
2012b). With the return to democracy and economic growth after 2000, this agenda was quietly pursued;
in the 2006 presidential campaign, however, the issue of water and sanitation returned as a focus of
public debate. Sedapal’s history thus unfold in phases (ibid, 2013) corresponding to different periods of
network extension (Figure 1): emergency investments and reorganisation (1990-1996); rehabilitation,
additional sources and leakage reduction (1996-2000); uncertainty (2000-2006); and distribution
improvement (2007-2010).

4

Ley 26338: Ley general de servicios de saneamiento, 24/07/1994 (General Law for Water and Sanitation Services).
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Figure 1. Kilometres added to Sedapal’s network.
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Source: Author’s elaboration based on annual reports from Superintendencia Nacional de Servicios de Saneamiento (SUNASS)
and Sedapal.

For the last 20 years, Sedapal has implemented a mainstream entrepreneurial reform agenda which was
considered to be a condition for increased performance (Corton, 2003; Mugabi et al., 2007); this is a trend
questioned by very few individuals belonging to the water sector in Lima. The political economy of the
reform of Sedapal during the structural adjustment period has already been studied from an economic
and institutional perspective (Ioris, 2012b, 2012c, 2013). These studies conclude that regulatory failures
and socio-spatial inequalities persist (Fernandez-Baca, 1998; Alcázar et al., 2000; Corton, 2003; Ioris,
2012c, 2012b, 2012a, 2013, 2015); they reveal a strong shared neoliberal development discourse
(Damonte, 2019). This can be considered the second landscape force influencing political choices in the
water sector.
Pro-poor urban governance and utility modernisation have nevertheless supported the continuous
extension of water and sanitation networks (Calderón et al., 2015). Access to water and sanitation has
improved in Lima since the 1990s; according to the national statistical institute, connection rates have
increased from approximately 75% of the population connected to water and less than 60% to sanitation
in 1990 to 94.6% and 89.9% in 2012.
Considering that the neoliberal trend has been continuous and pervasive for the last 20 years,
"privatization is not the main issue in the discussion to expand the networks for the poor" (FernándezMaldonado, 2008). Indeed, interviews reveal that, in a manner similar to the processes of water resource
management in Peru as a whole (Robert, 2018), there exists a dissociation between in-the-field daily
practices and political orientations. There is still little known about the way that Sedapal’s staff works on
the ground, "muddl[ing] through" spatially and socially, in order to reach the urban poor in informal
settlements. Interviewed stakeholders, however, report specific operational challenges in informal areas
but also describe vivid political, social and expert debates as to the alternative means used to service
informal urbanisation. These technical and social issues have both been largely stifled until now, though
they appear to be much more controversial among Lima’s water professionals than the (avoided) risk of
privatisation.
This paper thus focuses on a basic and pragmatic question: how have Sedapal’s professionals done in
the field in terms to progressively catch up with informal urbanisation? The analysis of the network
extension process through its operational mechanisms rather than its political orientations reveals
Criqui: Extending water and sanitation networks in Lima, Peru
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understudied but critical elements of service delivery. Tensions appear between the adaptation of
conventional models and the adoption of alternative techniques for servicing the urban poor; this
constitutes a strategic choice for utilities in unequally developing cities (Coutard, 2008).

EXPERIMENTAL SOCIOTECHNICAL ALTERNATIVES
Since the 1990s, three main programmes have been explicitly targeted to extend Lima’s water and
sanitation networks to informal settlements (Figure 6). In their design and implementation, each of them
relies on new technical options in order to adapt to irregular spatial layouts, participatory arrangements
to facilitate social relations, and/or regulatory tools to overcome institutional informality. In an
environment where few dedicated actors test novelties that depart from the conventional model, these
programmes can be considered innovation niches (Geels and Schot, 2007).

Progressive autonomous systems
In 1991, a cholera outbreak prompted the Peruvian government to quickly improve water supply. The
European Union proposed a system of autonomous networks that made it possible to bring good quality
water to informal settlements that could not be connected to Sedapal’s network in the medium term.
After a slow start as an emergency response, the programme Agua Para los Pueblos Jóvenes (APPJ)
(Water for New Settlements) evolved into a progressive option for connecting informal settlements to
the network (Bonfiglio, 2002). Sedapal provided communities with reservoirs and standpipes and
installed the main pipes to connect them (Figure 2). These systems were supplied by private tankers and
took advantage of natural gravity for distribution. In an improvement of this service, NGOs enhances the
system by installing individual rooftop water tanks on houses. When Sedapal would increase its provision
capacity, these autonomous systems could be inexpensively connected to the main network, reservoirs
and standpipes could be decommissioned, and household connections could be installed. The design
aimed at offering an individualised service that approximated a stable and conventional one (ibid), hence
as fully as possible meeting the expectations which were expressed to the project social managers during
the beginning phase.
Figure 2. System of mini-network with reservoir. 5

Source: Sedapal and World Bank (2006: 39).

Top left: water trucks; bottom left: Sedapal’s network; Center: reservoir; top right: water standpipes; bottom right: secondary
pipes of the system.

5
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Extensive social commitment from the population was required for this programme to be successful;
from an instrumental perspective in an emergency context, a public contribution not only reduces the
construction costs (and thus augments the number of systems realised) but also guarantees their
autonomous functioning. Each neighbourhood is in charge of building (with Sedapal’s supervision) and
operating its own system and maintaining and managing it technically and financially. Residents form
NGO-supported Comités Vecinales de Administración del Agua Potable (COVAAPs) (Neighbourhood
Committees for Drinking Water Management) which correspond to existing community-based
organisations at the neighbourhood level. These committees secure water provision, charge for
consumption, and ensure water quality; 'standpipe delegates' are nominated within the community to
supervise distribution of water to individual tankers through protected hygienic pipes (Figure 3).
Community management of the network created a sense of appropriation, which has been
retrospectively evaluated as a key factor in the successful and sustained operation of these systems (ibid);
this community-involvement model continues to be implemented by local NGOs in the most marginal
areas.
In implementing the community-based model, NGOs for the first time became fully involved as
executors of Sedapal’s work; they brought both technical, social and institutional assistance to the
beneficiaries and promoted civil mobilisation. NGOs which had been focused specifically on urban
inclusion began to diversify their activities. Sociologists and social workers entered the Peruvian water
and sanitation sector, took on roles as experts, and engaged in their new activities as recognised
professionals; the importance of social intervention and capacity building in the delivery of water and
sanitation services became a consensual component of water and sanitation projects in Lima.
Figure 3. Standpipe and reserved distribution pipe.

Source: Author, Lima, Comas, Collique, 29 August 2012.

Institutionally, the APPJ programme nevertheless remains conventionally framed in that settlements
must have an officially registered association, and inhabitants an official property title. Multi-stakeholder
arrangements were not impacted either: private tanker companies that supply water to the COVAAPs are
the only customers recognised by Sedapal, and vending arrangements, timings and tariffs between water
tankers and the population are not regulated by public authorities. The COVAAPs have asked in vain to
be recognised as indirect customers, but the institutional and regulatory framework of the sector was
not adjustable to the formal inclusion of these new actors in the distribution chain (Sedapal and World
Bank, 2006).
The APPJ has therefore created intermediary positions in the water and sanitation system, physically
between the main conventional network and informal petty arrangements, and socially between the
utility Sedapal and the beneficiaries. The intended gradual connection of these extended distributional
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networks to the main water network and the facilitating role of community-based committees in this
process are considered by Lima’s stakeholders to be pragmatic and strategic solutions. These systems,
however, are also relegated to the non-formal sphere; they are ignored in the utility’s database,
contracts, tariff structure and maps. In the end, these extended networks are not really recognised as
viable solutions to be institutionalised and integrated into the conventional system (Sedapal and World
Bank, 2006).
The APPJ programme has serviced 335,000 people. Some NGOs continue to install progressive
autonomous networks in settlements where Sedapal cannot intervene (Figure 3). Having learned from
their experience with APPJ, they build capacity within communities to pressure Sedapal to connect the
community to the main network and receive individual connections. Interviews with both citizens and
professionals reveal that this alternative distribution system is considered to be only a temporary solution
which is intended to disappear as soon as possible.

Simplified condominial networks
In 2002, the World Bank built on the participatory lessons from APPJ and applied them to its Programa
de Ampliación de la Cobertura (PAC) (Programme for Coverage Expansion), which relies on the
condominial technique implemented in Brazil and Bolivia (cf. Melo, 2005).
The basics of condominial water and sanitation networks is to service a housing block with a single
connection point and thereafter to connect each house individually with pipes that are smaller in
diameter, depth and gradient; flexible networks are thus created which can go through sidewalks or
backyards (Figure 4). This design is particularly well-suited to the haphazard morphology of irregular
settlements (Paterson et al., 2007). Community participation, together with the simplified design,
materials and construction of the condominial technology, generally allows for a 40% reduction in the
cost of servicing (Watson, 1995). The World Bank estimates that between 2003 and 2008, 160,000 people
in Lima have thus been connected (World Bank, 2009).
Figure 4. Condominial network and irregular urban layout.

Source: Communication from Sedapal.

Besides its alternative techniques, the PAC in Peru has been innovative by introducing a social component
(Barrios Napuri, 2007). The project team, supported by World Bank experts and codirected by an engineer
and a sociologist, describes its work as a "technico-social" intervention (Salcedo et al., 2003; Macedo and
Conza, 2004). The World Bank and Sedapal required that executing agencies be composed of a
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consortium between a construction company and a social team. In order to ensure community
participation in construction and in network maintenance, social workers train environmental and
hygiene promoters within communities; in the course of doing this work, the social team of the PAC unit
produced a manual that specifically sets the parameters of social intervention in water and sanitation
projects; this manual has remained the reference document for the sector. Social workers in the water
and sanitation sector with APPJ have implemented the PAC and they have, in the process, consolidated
their identity, role and work methods.
Except for Sedapal’s technical norms, which were updated in 2003 to include the condominial option,
the institutional and regulatory framework has remained stable. To be eligible, informal settlements must
still present their official property titles, now delivered by the Comisión de Formalización de la Propiedad
Informal (COFOPRI) (Commission for the Formalisation of Informal Property). This new, slow urban titling
policy constrains the distribution of basic services by utilities (Ramirez Corzo and Riofrío, 2006; Calderón
et al., 2015). Additionally, although the condominial system allows for collective provision and
management of water, Sedapal maintains the individual contracts in order to keep control over its
network and client base and thus avoid the introduction of intermediary actors. With the exception the
community participation aspect, the framework of PAC intervention is similar to conventional water and
sanitation projects.
Implemented mainly through World Bank funding, after 2006 and the end of the project condominial
systems have quickly disappeared. Opinions about the reasons for its abandonment vary greatly, but the
shift back to conventional systems has undeniably generated debates and tensions in Lima’s water and
sanitation sector (as discussed in a subsequent section).

Conventional 'water for all'
During the 2006 presidential election campaign, the then candidate A. García launched the slogan "Sin
agua no hay democracia" (Without water, there is no democracy), thus putting water and sanitation
issues back on the agenda. In the first week of the new government’s term, a national programme called
Programa Agua Para Todos (PAPT) (Water For All) was set up which was financed by a "shock of
investments" from the Peruvian state. 6
The PAPT systematically prefers the provision of conventional infrastructure. Increasing the political
visibility and magnitude of its interventions through important public investments (Ioris, 2012b), Sedapal
has engaged in a technocratic supply-driven approach and subcontracts work to private engineering
companies (ibid, 2012b). Since then there has been a predominance of large-scale schemes (construction
of dams and treatment plants) that favour public-private partnerships (ibid, 2016). Condominial networks
were abandoned after 2006, in favour of "conventional water for all", i.e. conventional infrastructures
and pipes.
The social intervention logic has also changed. A cell within Sedapal is in charge of community
relations; its members acknowledge that its small size limits its action to information and communication,
with no work being done on capacity building or social support of citizens. The beneficiaries are no longer
involved in designing, building or operating the networks; local leaders’ only role is to facilitate the
construction firm’s intervention by circulating information, gathering documentation, preparing the
ground, clearing the roads and marking the plots. Professionals involved in APPJ and PAC programmes
have left Sedapal because of their disagreement with this technocratic management of basic services.
The partnership approach previously used has been replaced by a top-down, commercial relationship
between a utility and its clients.

6 Ley 28870: Ley para optimizar la gestión de las empresas prestadoras de servicios de saneamiento, 11/08/2006 (Law to optimise
the management of water and sanitation utilities).
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Figure 5. Poster informing of the 'simple' requirement of de facto plot occupation in place of property
title to benefit from Agua Para Todos. 7

Source: Author, Lima, Las Lomas de Carabayllo, 9 September 2012.

More than social or technical innovations, it is the political and regulatory framework that has facilitated
the implementation of the PAPT (Calderón et al., 2015). Declaring the water and sanitation sector to be
in a state of emergency, 8 the new government introduced flexibility for rapid public intervention. As the
then Minister for Sanitation, Garrido-Lecca (2010: 25), explains:
Maybe the most important (but unknown until now) catalyst factor to explain the immediate results in
mobilizing funds under the shock of investments for PAPT, has been the careful design of legal architecture
and support of the program. In a way, the strategy used has been to carefully formulate a legal architecture,
inclusive of the one implemented before that the elected president entered in power (Author’s translation).

Indeed, a reform of the property formalisation policy has been introduced in 2000 which, only in 2006,
resulted in the adoption by the outgoing government of a law to ease up access to urban land and
services. 9 It instituted a new tool, the certificate of possession, which replaced the property title as a
prerequisite for applying for basic services (Figure 5). This certificate, delivered directly by the district
municipality, unblocked access to basic services for the informal settlements that had not yet been
formalised. Moreover, in 2006 the national investment system adopted in 2000 was also simplified; from
three steps to the approval of public spending, the process for PAPT was reduced to a single "reinforced
7 "Water for all is now a reality ! We will soon start the physical works. To get a connection contract, you must actually live on
your plot".

Decreto supremo 020-2006: Declaran en estado de emergencia la infraestructura para la prestación de servicios de
saneamiento, 12/08/2006 (Supreme Decreee declaring in a state of emergency the infrastructure providing wáter and sanitaion
services).

8

Ley 28687: Ley de desarrollo y complementaria de la formalización de la propiedad informal, acceso al suelo y dotación de
servicios básicos, 17/03/2006 (Law for development, complementary for the formalisation of informal property, access tol and
and delivery of basic services).

9
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financial profile", and, in order to reduce delays in tenders, the same firm could both design, conceive
and realise the project. Though it may serve the neoliberal agenda of a utility's performance or political
interests (Ioris, 2013), this institutional and regulatory flexibility has facilitated the implementation of
large-scale water and sanitation projects. Over the last decade, Peru has thus solved the usual
"governance failures" in water supply systems (Bakker et al., 2008) by adapting technical norms, easing
land title and tenure requirements, accelerating public investment processes, etc.
Figure 6. Main characteristics of the programmes.
APPJ

PAC

PAPT

Funding

European Union, 19932001

World Bank, 2003-2008

Peru, 2006-2010

Beneficiaries

335,000 people

160,000 people

About 730,000 people

Contractors

NGOs for both
technical and social
operations

Consortium of
constructing firms and
NGOs

Subcontracting to
construction companies

Technical options

Autonomous
reservoirs, mains,
standpipes, latrines

Condominial networks
with individual
connections

Conventional
infrastructures

Social arrangements

Committee for building,
operating and
managing with NGO
assistance

Community, with NGO
training, participates in
building and
maintenance

Inhabitants are
informed, they prepare
the ground and priority
hiring scheme

Institutional tools

Resident association,
official layout plan and
property title, no
formal integration

Resident association,
official layout plan and
property title,
individual contracting

Attestation of
possession, community
layout plan, simplified
investment rules

Source: Elaborated from interviews; Sedapal and World Bank (2006); World Bank (2009).

In order to service unplanned urbanisation Sedapal has adapted its practices, resorting to technical, social
and/or institutional alternatives (Figure 6). These reconfigurations have taken place in parallel with
neoliberal performance-oriented reforms (Ioris, 2012c), but the utility has remained public. Since the
reorganisation in the 1990s, there has been no drastic entrepreneurial change in the utility (Corton,
2003). Liberalisation reform is thus not the only driver to improving access to basic services (Bakker et
al., 2008), and pro-poor strategies and innovative techniques are crucial factors (Connors, 2005;
Fernández-Maldonado, 2008; Calderón et al., 2015). Nonetheless, if Sedapal follows a strict economic or
technical perspective, evaluations suggest that the condominial option would be the most efficient
(Watson, 1995; Mara and Alabaster, 2008; World Bank, 2009). In Lima, this has however been
abandoned, which cannot be explained without opening the black box of Sedapal’s functioning.

CROSS-CUTTING SOCIOPOLITICAL DEBATES
Literature (Watson, 1995; Paterson et al., 2007), project evaluations (Sedapal and World Bank, 2006;
World Bank, 2009) as well as interviews suggest that conventional network alternatives are effective and
efficient, but the evolution of sociotechnical options in Lima shows that there is no consensual
acceptance of these. Expert and public debates have raged around several fault lines of argumentation,
resorting to social, cultural or political rationales. The "interpretative flexibility" of these alternatives
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prevents a form of "closure" (Geels and Schot, 2007) that would settle new practices as mainstream for
service delivery. Interpreting such cases reveals key triggers that drive actors to accept or resist a
paradigm shift.

Technical feasibility and "reform-mindedness" 10
The condominial alternative particularly has mobilised the entire water and sanitation sector for years,
from civil society, to donors, politicians, sociologists and engineers in Sedapal, to construction firms.
Interviews reveal a wide diversity of positions that cross the lines of professional identities. On the one
hand, its advocates are the previous members – engineers and social workers – of the PAC team,
international experts from the World Bank, members of NGOs, and some Sedapal engineers; they argue
that the technical and financial advantages of condominial networks are undeniable and that social
intervention guarantees their good functioning.
On the other hand, this alternative is criticised by ex-officials from the PAPT (supporters of the 2006
government), by engineers from Sedapal and from contractors, as well as by some social workers. They
argue that the idiosyncrasy of the population prevents the proper use of small sanitation pipes, that
people are not willing or able to care for the networks, that social intervention is superficial and symbolic
compared to hard engineering, and that it only serves to 'sweeten the pill' of service discrimination. An
engineer working for a subcontracted firm during the time of the PAC presents a case, in a 12 July 2012
interview, that illustrates intertwined technical, social and institutional considerations:
It is absurd to call these condominial! I discussed that with Sedapal, I do not like what they did. I am definitely
against it because what was needed was to make norms more flexible to authorize the installation of sixinch pipes through sidewalks; not only in irregular settlements but anywhere, in wealthy areas too I can go
through backyards like in Brazil (…). Why couldn’t I? It does not make any sense. Nothing else than adapting
the norm was needed to design this kind of system. There, we made the mistake of going to irregular
settlements and saying to the people that they will have a different system called "condominial". Thus,
people think: "we are poor, and moreover, they give us a second-class network". That is the impression (…).
Why create complications? This is the problem with social intervention (…), and that is why I do not agree
with it either, because it was ill-conceived. We explained to the people that it was a special program; we
should not have done it this way: we shall just have changed the system without saying anything. And if they
want to give information training, let them do it with everybody, not only in irregular settlements. But the
training, the sanitary fairs, nonsense! I am a practitioner, not a social worker, we wasted a lot of money (…)
(Author’s translation).

These competing rationales and positions show that the issue of 'technical feasibility' is actually not so
technical: in order to invalidate the alternative, its opponents resort to sociocultural arguments that do
not question its efficiency. More than technical feasibility and financial appropriateness, which are
undeniable (Paterson et al., 2007), opinions on the social fabric of informal urbanisation and on the ideal
water and sanitation infrastructure network take over in the interviews. Debates between professionals
as to the feasibility, acceptability, proper functioning and maintenance of condominial networks have not
been settled.
Accounts of the rejection of the condominial option need also to be more nuanced. Indeed, as in other
Latin American countries (Watson, 1995), resistance also comes from within the water and sanitation
sector, where engineers are reluctant to accept what is considered to be a second-class alternative which
alters the modern infrastructure ideal (Paterson et al., 2007). The former PAC technical director explains
that convincing its other colleagues within Sedapal has been the most difficult task because of the
corporate reluctance to change.

10

World Bank, 2004: 176.
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Even after 2006, field engineers acknowledged in interviews that they kept using this technique
because of its suitability to conditions on the ground. Faced with the challenge of servicing geographically
complex areas, Sedapal turned back to the World Bank in the early 2010s, asking it to investigate options
for 'small-scale', 'non-conventional' solutions, but avoiding any reference to the term 'condominial'. They
also took care to present it as part of the conventional system rather than as an alternative; pipes, for
example, are now grey instead of the orange colour they were under PAC. In this way the engineers have
worked at reducing the visible differences and thus have absorbed the innovative dimensions of the
condominial alternative into the conventional deployment of the network.
The challenges thus drift towards professional and organisational stakes: does the utility counter,
compensate for, or support the positions and perceptions of these alternative solutions? In Sedapal,
advocates for autonomous or condominial systems have found little support from the utility for
defending sociotechnical innovations. The APPJ and PAC management units were isolated from Sedapal’s
operations; created for a specific purpose, their activity has remained independent from mainstream
operations, hence hindering the possibility for capitalisation (World Bank, 2009). Social workers, hired on
a contract basis, were dismissed when the programmes ended; as occurred in Bangalore (Connors, 2005),
the few committed individuals struggled in convincing other stakeholders to adopt changes.
Sociotechnical change is stifled by institutional inertia and by the conventional routines encouraged
by the modern infrastructure ideal (Watson, 1995). Generating institutional willingness to change
depends on organisational change: institutional support and collective learning are required in order to
lend legitimacy to innovations and thus make them credible alternatives to the dominant regime (Geels
and Schot, 2007). A paradigm shift in water and sanitation issues therefore also relies on this
underestimated importance of organisational transition within the utility (Mugabi et al., 2007; Kayaga et
al., 2013), accompanied by professional capability and capacity building (Kayaga et al., 2013; Worch et
al., 2013) and the dissemination of adequate knowledge and expertise (Nicol et al., 2012).

Social acceptability and openness to outsiders
There has been an evolution in the relations between Sedapal, the population, and third parties such as
NGOs and construction firms. Urban NGOs in Lima have long experience in building citizens’ capacity to
put pressure on public authorities to deliver basic services (Matos Mar, 1984). In the 1990s, they entered
the water and sanitation sector and have proved themselves to be efficient enough to operate Sedapal’s
projects.
NGOs nonetheless have been progressively pushed out of being core operators for APPJ and copartners with consortiums in the PAC; they have been completely excluded from the PAPT (Ioris, 2012c).
The relations between NGOs and communities on specific water and sanitation projects have been
steadily weakened, and NGOs and Sedapal ignore each other’s activities in informal settlements. More
than the resentment and distrust of the utility by NGOs, the reorientation that has eroded their
mobilisation on water and sanitation issues, side-lining them as outsiders. Sedapal is reluctant to open
itself to civil society; managers in charge of the PAPT argue that they opted for conventional contracted
relations with construction firms and clients because it was simpler than working with multiple partners.
This choice is consistent with the previous refusal to recognise the COVAAPs, and hence confirms the
idea that utilities consider individualised direct relationships to permit better control of their clients
(Connors, 2005).
Losing that scope of activity and their funding source, the ability of Lima’s NGOs to maintain their
human resources has steadily deteriorated. Social workers have left the civil society sector but,
interestingly, have then been hired by construction firms. Indeed, Sedapal’s subcontractors – often with
pressure or at least incentives from international donors – acknowledge that the success of their
intervention in informal settlements depends on stabilised relations with their citizens; they thus have
created in-house social responsibility cells that are staffed with the social workers previously involved in
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APPJ and the PAC. This re-emergence of the profession within the corporate sector is another form of
legitimation of social intervention, despite Sedapal’s attitude.
The counterpart of this institutionalisation seems, even so, to be a depoliticisation of social work;
social intervention in the water and sanitation sector has become an expert activity that is structured by
manuals and project activities. This rendering technical of social intervention has permitted its absorption
into mainstream operations, though social workers, now part and parcel of the corporate sector, are
compelled to abide by the firms’ interests. No longer working in vibrant NGOs, they regret their lost
political independence, their work to foment social mobilisation and contestation, and their capacity to
pressure public authorities. Social intervention has moved from politicised popular education to apolitical
efficient information and training provision. The creation of the social cell within Sedapal has likewise
had the ambiguous effect of giving symbolic and organisational importance to social work while limiting
its scope and impact; it appears to make partnerships with civil society redundant and thus unnecessary
and potentially troublesome. A sociologist who worked for both APPJ and PAC, in a 21 June 2012
interview, presents the evolution of social work in Lima’s water and sanitation sector:
To implement the PAC, Sedapal called for tenders from firms, which generated resentment within NGOs who
thought they would be the executing agencies. They always expected it because of their experience,
expertise and contribution (…). And then in the PAPT, there are no NGOs anymore at all, it is construction
firms only which execute the works. Because Sedapal made it compulsory to have some kind of social action,
some firms contract independent professionals on an ad hoc basis, with no experience; they do so because
they have to but they are not interested in their real responsibility towards the people. Their objective is
only to get the most from local labour, and not to the quality of work, the education of people to improve
their lives. And for that, you need a real change in attitude towards the population. That is not what happens
in PAPT, they do not want to commit themselves to really engaging with the people, they just want to avoid
conflict. It is a completely different perspective, it is instrumental actually. (Author’s translation)

The profession of social worker is now a legitimate and efficient line of action within water and sanitation
projects, consensually endorsed by most of the actors; however, considering that inhabitants of informal
settlements have been relegated from partners to clients, that community-based committees have never
been recognised, that NGOs have been sidelined and social workers absorbed into the construction
sector, it seems that the governance of the water and sanitation sector remains quite closed to outsiders.
Third-party actors have struggled for legitimacy, but they remain quite marginal and their actions have
lost their political strength.
The teams of social workers that were involved in the APPJ or the PAC have now started retiring, and
the lack of engagement and support for social work from Sedapal in the last ten years has not spurred
the emergence of a new generation of sociologists specialised in water and sanitation issues.
International donors are again promoting open-mindedness; in reviewing Sedapal’s master plan and
drafting its projects, the World Bank thus has been pushing for the involvement of communities and
NGOs in resource management in order to ensure the sustainability of water and sanitation systems
(Kalra et al., 2015). In the absence of demand from Sedapal, however, the tightened job market for such
profiles is jeopardising capitalisation and opportunities for generational renewal of such expertise in the
long run.

Professional willingness and pragmatism
Far from being neutral choices based on rational cases, the technical feasibility and social acceptability
of service delivery alternatives is thus political; it depends on cognitive ideals, conservative practices and
professional positions that shape a 'willingness to supply'. Intermediate actors such as the professionals
in Sedapal’s social unit, caught between the utility’s technical strategy and citizens’ mobilisation, are
aware of these underlying stakes:
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Of course, we need technical alternatives in adverse environments and conditions. The problem is that with
technology, there are always feelings of social classes, cultural practices, and then come political tensions
because irregular urbanization is politically and socially a sensitive issue for public intervention and elections
(Interview, 3 July 2012; author’s translation).

The rise of social discontent and the abandonment of the condominial alternative was embedded in the
politics of the 2006 presidential election campaign and in the new government’s agenda and search for
visibility (Fernández-Maldonado, 2008; Ioris, 2012b). PAPT directors argued that since the population had
refused this 'second-class' system, it could not work and generated social conflict (Ioris, 2012b).
Nevertheless, interviews conducted with beneficiaries and with professionals previously involved in the
PAC mitigated this interpretation. Unpacking the history of social resistance, it appears that specific
actors and biases were in operation. Indeed, there were three executing consortiums of building firms
and NGOs for the North, East and South Cones of Lima; among them, two NGOs were engaged in longterm trust-based relations with the population and managed to gain people’s adherence to condominial
systems, which have been developed without problem. The third social team however has faced
difficulties in working with the population as well as with Sedapal, the PAC directors and construction
engineers. This team of independent sociologists – who both lacked experience in water and sanitation
and did not know the area – was hired by the construction firm on an ad hoc basis. Its members
themselves admitted that they were sceptical about the condominial alternative and of the actual added
value of social intervention; it was, in fact, from this zone that popular resistance to the condominial
technique appeared. While the programme had overall positive results (World Bank, 2009), the
relationship among local actors in that zone was not sufficiently stable for projects to take place in 'social
peace', and instead there arose political conflict.
Non-technical choices also prevail in the maintenance of autonomous progressive systems.
Nowadays, when Sedapal enters settlements with autonomous networks, the latter is entirely replaced
with conventional infrastructure. While the construction of the mini-networks has been supervised by
Sedapal, they are still considered to be substandard and thus not acceptable compared to the brand new
material and equipment. For the people, the engineers and the politicians, to extend water and sanitation
services traditionally means to extend the modern conventional network; it is regarded as a symbol of
progress and integration into the modern city and a sign of possessing full rights as citizens (Graham,
2000; Jaglin, 2008). In this context, providing sociotechnical alternatives that are perceived as secondclass services can be politically risky.
It seems therefore that the real issues are neither technical feasibility nor social acceptability of
alternatives by the population; rather, the issue appears to be the politicised management of network
development (Graham, 2000). In Lima, cultural, social and political integration of informal settlements
into the city through the extension of basic services has been a long struggle for civil society movements
(Matos Mar, 2012; Calderón et al., 2015); alternatives that result in a different level of service provision
thus seem sociopolitically hard to accept. Rather than being seen as innovative, diversification in Lima is
understood to be discriminatory and this viewpoint is used to discredit it politically. The pragmatism of
Peruvian governments in satisfying social demand and the pressure for equal and universal access to
basic services thus become impediments to sociotechnical transition.
All these technical, social and political debates in the water and sanitation sector cross the classical
professional constituencies; these are constituencies which have themselves largely evolved over the last
20 years along with the pilot programmes. As stated in an IEG Sustainable Development (2016) project
report,
[t]he pilot effort to bring low-cost condominial networks to low-income peri-urban areas yielded limited
results and was eventually discontinued due to insufficient social acceptance, the preference of beneficiaries
for conventional networks, and the reluctance of Sedapal and contractors to depart from conventional
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network norms and methods. In retrospect, the receptivity of both beneficiaries as well as Sedapal and the
contractors was not adequately gauged.

Examining the instability and controversies around sociotechnical change thus reveals challenges in
extending service networks which do not only come from the policy environment but are also entrenched
within the water and sanitation sector and the utility itself. Even the allegations of corruption against the
then President A. García in the awarding of public contracts have not disrupted this 'philosophy' of
extending infrastructure rather than managing water uses. Though donors have promoted an approach
with 'soft' actions towards demand-side management and efficiency (Kalra et al., 2015), Sedapal’s master
plans and interventions in precarious settlements still mainly focus on infrastructure improvements.

CONCLUSION AND OPERATIONAL IMPLICATIONS
Operational practices, discourses and arrangements thus disclose some crucial but often overlooked
factors that affect the feasibility and acceptability of sociotechnical change that is caught between
modernity and development. The examination of the controversies around network alternatives in Lima
echoes the dynamics observed in the water and sanitation sector of Bangalore (Connors, 2005). Some
wider lessons can be learned from this parallel: 1) progressive and simplified technical options exist; 2)
social intervention is crucial both within the utility and with external partners; and 3) regulatory
adjustments to overcome informality and to speed up public investments are possible. The breaking
through of these innovations is nevertheless far from evident: pilot projects may permit experimentation
in muddling through informal settlements, but innovation learning and scaling-up is slow and hesitant
and is resisted. After pilot experiments and vivid controversies, utilities in both Lima and Bangalore have
opted to step back and embrace less 'disturbing' conventional options.
In order to understand this movement, a sociotechnical unpacking of the utility helps reveal
understudied but decisive factors in the challenging of conventional practices by alternative strategies.
Beyond exogenous factors of liberalisation and regulation, it is critical that the utilities themselves be
taken into account, as well as the position of their professional staff and the sociotechnical nature of
water service networks (Mugabi et al., 2007; Kayaga et al., 2013; Worch et al., 2013). This conclusion
must lead to specific policy and development action in order to help disseminate and institutionalise propoor water technologies.
Most of the scholarly work on Lima’s water sector has focused on the political ecology of resource
management; these studies unanimously conclude that a strong hydrocracy has favoured centralised,
technocratic and conservative engineering approaches over social and environmental concerns (Oré and
Rap, 2009; Hordijk et al., 2014; Damonte and Lynch, 2016; Hommes and Boelens, 2018; Damonte, 2019;
Hommes, 2019), thus quietly feeding a neoliberal agenda.
Partial explanation for the inertia which, in spite of the introduction of important institutional innovations,
continues to characterize the large operational structures in the sector supported, on the one hand, by a
corps of agricultural engineers who have, historically speaking, promoted major irrigation projects and
controlled policy and legislative orientations at the national level (Oré and Rap, 2009), and, on the other, by
a large State company that holds the monopoly of the water service in Lima (Robert, 2018: 171).

This paper argues that a similar conclusion can be drawn for the sub-segment of water provision within
the city of Lima itself.
In cities of the Global South, sociotechnical change is messy and the demand appears to be rather
conservative; doubt is thus cast on the possibility of a paradigm shift that would improve access to water
and sanitation for all. Like urban planning, policies and practices in the context of informal urbanisation,
actually existing practices in service delivery are pragmatic, erratic bricolage (Shatkin, 2011; Criqui,
2015a). Water and sanitation network extension in informal urbanisation settings also challenges the
professional practices of field engineers. The modern infrastructure ideal of the Global North, which is
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adapted to slow-growing and planned cities, continues to permeate the knowledge, norms and mindsets
of water and sanitation engineers; sociotechnical alternatives hence arise as contested knowledge (Nicol
et al., 2012). The technocratic hydraulic paradigm that drives water and sanitation network extension is
well entrenched, and its evolution is resisted by conservative professional interests. As pressing as the
sociopolitical forces may be and as efficient as some technologies may also be, a reconfiguration of the
modern infrastructure ideal requires specific change management among concerned professionals in the
Global South. The same challenge can be observed more broadly in urban planning in general (Roy, 2005;
Watson, 2009), and the same conclusions apply: professional identity and training must be adapted to
the actual challenges faced by engineers in their daily work in developing cities, and the technical sphere
must be opened to social and political concerns.
To bring this about, research on actual alternatives for water and sanitation in the Global South seems
necessary, as well as on the drivers of change and the reasons for resistance to change. The international
epistemic community and experts have a decisive influence on determining and legitimising what should
be considered 'progress' (Nicol et al., 2012), and in promoting innovative model projects (World Bank,
2004). In Lima and elsewhere in Latin America, pilot condominial projects have been implemented thanks
to donors’ financial and technical assistance (Watson, 1995). World Bank officials have gained trust from
the Peruvian government by deliberately pushing the prestigious 'star' experts from Brazil into the
spotlight; however, as soon as the World Bank project ended, condominial systems were abandoned. In
Bangalore, external donors provided a similar stimulus for change and then later lamented the shift back
to a conventional approach (Connors, 2005). Looking for champions and disseminating best practices
among developing countries thus constitutes a promising approach to opening the minds of water
professionals as well as politicians.
Finally, the acceptance of external pressures – donors’ influence, pro-poor urban policies and
technological innovation niches – requires translation into meaningful operational and internal action,
i.e. it needs to be adopted by field professionals themselves. From an organisational point of view,
knowledge dissemination, management of skills and motivation, and appropriate competencies and
capabilities within water utilities are critical (Worch et al., 2013). The role of frontline practitioners is
widely underestimated, even though they are the active agents for charge in the actual implementation
of projects. In reforming utilities, the dimensions of change management, innovation valuation and
promotion of collective learning and capacity building are often left out. The construction of new
reference knowledge and know-how within water and sanitation utilities and in the sector itself thus
could facilitate the emergence, acceptance and scaling-up of sociotechnical innovations. According to
that perspective, the cognitive and operational dimensions of urban water supply systems should be
scientifically and operationally considered, supported by a pro-poor political agenda, and put at the core
of any change strategy in order to improve access to water services in cities of the Global South.
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