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ABSTRACT KEYWORDS

In cities of the Global South, socio-technical heterogeneity in electricity infrastructure;
electricity provision is a reality that has partially shifted debates heterogeneity; power
to the diversity of arrangements beyond the grid. Building on the relations; energy transition;
case of Kingston in Jamaica, this article focuses on the  solidarity
relationship between the grid and such heterogeneous

configurations and considers how heterogeneity transforms

existing power relations. By analyzing the different strategies that

actors (the government, the electricity provider, different types of

consumers) have developed to address different challenges

(energy transition, non-technical losses, affordability, etc.), the

article shows how this heterogeneity entails a political process

that reshapes possibilities and constraints for governing, and

being governed by, the electricity grid. This analysis suggests

taking solidarity as a central dimension when considering how to

govern heterogeneous configurations, including the relationships

between consumers, types of socio-technical systems and

neighborhoods.

Introduction

Cities of the Global South have historically been studied through the lens of their (often
uncompleted) networked infrastructure (e.g. electricity, water, etc.) in order to contribute
to debates on urban fragmentation, spatial inequalities, and citizenship (Graham and
Marvin, 2001; Lemanski, 2018; McFarlane and Rutherford, 2008). During the past few
years, the focus has partially shifted from the network to the diversity that characterizes
urban services provision in these cities (Jaglin, 2014; Koepke et al., 2021; Lawhon et al.,
2018; Munro, 2019; Rateau and Jaglin, 2022). The notion of “heterogeneity” particularly
dominates this emerging debate, which examines the presence of these systems and their
implications for access, energy transition, and service co-production. “Heterogeneity”
seems to be able to capture the pragmatic response of these cities in which the infrastruc-
tural ideal fails to provide a uniform service, while also offering “an analytical lens
through which to compare different configurations” (Lawhon et al, 2018: 720).
Whereas urban infrastructure studies have a strong tradition of deeply analyzing
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single infrastructures and objects (e.g., pre-paid meters, smart meters, solar panels, etc.),
the material, spatial, and socio-political aspect of the diversification of these socio-tech-
nical arrangements is still poorly understood (Koepke et al., 2021; Rateau and Jaglin,
2022). Despite heterogeneity being increasingly considered “an integral part of the
material fabric of southern cities” (Jaglin, 2014: 435), empirical understanding is still
limited, particularly outside the African context.

This article contributes to these emerging discussions on “heterogeneity” through an
analysis of the diverse socio-technical arrangements that characterize electricity pro-
vision in Jamaica, with a specific focus on the city of Kingston. Kingston offers an inter-
esting perspective from which to explore heterogeneous socio-technical configurations
because it has relatively different infrastructural conditions to many African urban con-
texts, which mainly inform debates on heterogeneity. Whereas in African cities hetero-
geneous electricity configurations primarily emerge as a response to poor electricity
supply and an uncompleted electricity grid, in Kingston the grid is universalized, but
the provider-consumer relationship that is developed through the grid is transformed
by multiple socio-technical configurations. Thus, heterogeneity is not a direct response
to the absence, incompleteness, or incapacity of the grid to respond to users’ demand.
It actually develops as part of a close relationship with the grid itself, and under the
pressure of other important issues, such as energy security, imperatives for energy tran-
sition, affordability, and non-technical losses (electricity theft), etc.

In this article, I analyze these configurations from the perspective of different actors
and users (electricity provider and different types of consumers) in order to examine
how heterogeneity transforms the existing power relations developed through the con-
ventional electricity grid. In particular, I focus on the relationship between the electricity
grid and the diverse socio-technical arrangements that emerge as alternatives to or in
connection with the grid itself and which has not yet received much attention:
different socio-technical configurations present both in and beyond the grid, including
pre-paid and post-paid smart meters, solar panels, ready-boards, as well as hybrid sol-
utions that enable consumers to switch on and off from the grid in accordance with
their needs (e.g., LNG, generators, etc.). Through this analysis, I respond to recent
calls to consider the possibility that heterogeneous infrastructural configurations
“might involve many different kinds of technologies, relations, capacities, and operations,
entailing different risks and power relationships” (Lawhon et al., 2018: 720). By analyzing
the different socio-technical arrangements, strategies, and adaptations that the various
actors and types of consumer have developed to address such challenges, the article
advances the idea that heterogeneity is not only the expression of differentiated capacities
for navigating constraints (high electricity costs, electricity losses, energy transition, etc.).
It also actively reshapes the way in which the electricity grid governs by prompting a shift
in the power relations between different actors. Thus, I argue that technical heterogeneity
in electricity provision challenges conventional ways of thinking about the state-society-
infrastructure relationship, and consequently how infrastructure governs. It entails
political processes that change possibilities and constraints for governing and being
governed by the electricity grid. As such, this article develops the idea that, when the
electricity grid is universally present, heterogeneous configurations are the expression
of a differentiated capacity to negotiate the relationship with the grid, and such
socio-technical negotiations develop in a highly relational way, influencing each other.
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In particular, I have identified three types of trends that exemplify different relationships
with the grid: “leaving the grid,” decreasing dependence on the grid, and “onboarding” to
the grid. Each of these conveys a specific power relation with the grid.

My premise is based on four months of research conducted in Kingston in 2018 and
2019, during which I conducted 15 semi-structured interviews with key electricity
sector stakeholders, including the current and former minister of energy and technol-
ogy, a USAID officer in charge of renewable energy developments, various agents from
the electricity company JPSco, and one “large consumer” who had decided to increase
their independence from the electricity grid. In addition, I conducted a more in-depth
study of the existing socio-technical configurations in low-income neighborhoods
located in downtown Kingston, which included conducting interviews with different
actors involved in the ongoing electricity regularization project in these areas (electri-
city company, community stakeholders, etc.). The information collected from these
semi-structured interviews was supplemented by technical documentation, media
articles, and “neighborhood visits” (upper-middle-class neighborhoods equipped with
solar panels).

Through this analysis, the article contributes to academic debates on urban electricity
infrastructure in the Global South (e.g., Castan Broto et al., 2014; Luque-Ayala and Silver,
2016) and, more specifically, to emerging discussions on infrastructural heterogeneity
(Jaglin, 2014; Koepke et al, 2021; Lawhon et al, 2018; Munro, 2019; Rateau and
Jaglin, 2022). The article’s specific contributions are threefold. First, it empirically con-
tributes to understanding electricity heterogeneity within an urban geographical
setting that remains unexplored from an infrastructural perspective, despite the fact
that the island of Jamaica as a whole is garnering increasing attention for its profound
energy transformations (Harrison and Popke, 2018a). Second, it reveals the political
aspects of infrastructural heterogeneity by highlighting the importance of considering
the link between different configurations and devices as being mediators of relationships
between actors, consumers, and places. Third, the case of Kingston can help expand our
understanding of the dynamics of Caribbean energy transition that have already been
characterized as deeply political and embedded in socio-material power relations (see
Cederlof and Kingsbury, 2019; Harrison and Popke, 2018b).

Below, I start by presenting the theoretical framework that combines recent debates on
infrastructural heterogeneity with how these configurations are reshaping political ideas
linked to the “modern infrastructural ideal” (Graham and Marvin, 2001). The Jamaican
energy context is then described, including the main sector challenges (energy security,
affordability, reliability, and electricity losses) and the actors’ responses to these issues
(government energy policies, and the electricity provider’s response). I then focus specifi-
cally on the city of Kingston as a space where different actors adopt different electricity
provision strategies. I particularly examine the relationship between the electricity pro-
vider, large consumers, and middle-income and low-income consumers. The conclusion
reflects on these configurations and suggests that infrastructural heterogeneity is the
expression of a differentiated negotiating power in the relationship with the electricity
grid, and consequently among customers, and that it reflects inequalities. This implies
the need to consider solidarity as a central dimension when considering how to
govern heterogeneous configurations, including the relationships between consumers,
types of socio-technical systems, and neighborhoods.
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Infrastructural Heterogeneity and its Relationship with the “Modern
Infrastructural Ideal”: A Matter of Power

In the past few years, scholars have been paying increasing attention to the heterogeneity
of the socio-technical systems that facilitate access to utilities (water, electricity, etc.),
providing a (welcome) shift away from focusing on the (failures of) networked infra-
structures (e.g., Lawhon et al., 2018; Koepke et al., 2021; Munro, 2019; Rateau and
Jaglin, 2022). In these contexts, the “modern infrastructural ideal” (Graham and
Marvin, 2001) is confronted by urban fragmentation and substantial socioeconomic
inequalities that influence the ways in which networked infrastructures are distributed
in space. De facto, there is tension between the persistent aspiration to develop a
modern infrastructural ideal based on networked, uniform and centrally-organized infra-
structures (Monstadt and Schramm, 2017) and more hybrid and decentralized systems;
and this tension is reflected in recent debates (Furlong, 2014). In recent research focusing
on electricity infrastructures, heterogeneity first emerges as a pragmatic response to
inadequate grid coverage, and the network model and hybrid delivery configurations
often co-exist (Jaglin, 2015).

Rateau and Jaglin (2022), for example, have analyzed the spatial dimension of socio-
technical dispositifs (solar panels, generators, conventional network, batteries, etc.) in
Cotonou and Ibadan, and have revealed how this diversity is the result of co-production
arrangements. In Gulu Town, Munro (2019) sees electricity heterogeneity as the
expression of the adaptive practices adopted by the poor to satisfy their energy needs.
In Dar es Salaam, Koepke et al. (2021) propose a spatial typology of electricity constella-
tions and show how socio-technical heterogeneity is deeply embedded in the diversity of
the urban space, and highlight the importance of this dynamic for energy transition in
Southern cities. While heterogeneity seems to produce both positive and negative extern-
alities, various issues remain unresolved, in particular how this heterogeneity is governed
(Jaglin, 2014). In this article, I argue that it is also important to question how heterogen-
eity changes the way in which infrastructures govern society. In fact, heterogeneity—
through its multiple socio-technical mediations—make the relationship between consu-
mers/users/citizens, the market, and the state more complex than the one established via
the electricity grid. More empirical attention needs to be paid to the relationship between
these heterogeneous configurations, how they influence each other, and which differen-
tiated agencies and power relations these (sometimes chosen, sometimes imposed)
configurations reveal. This question is particularly relevant as a focus on heterogeneous
infrastructure “might involve many different kinds of technologies, relations, capacities,
and operations, entailing different risks and power relationships” (Lawhon et al., 2018:
720), and it should also enable us to “better understand both specific artefacts as well
as their relations to particular socio-political urban geographies” (Lawhon et al., 2018:
722). The relational aspect, including conflicts and complementarities between
different infrastructural configurations, provides a productive window through which
to view and examine power relations within socio-technical mediations.

An important relational dimension is to be found in the term itself. In fact, “hetero-
geneity” describes the diversity of infrastructure and is intended to explicitly contrast
with the uniformity of the “modern infrastructure ideal” (Lawhon et al., 2018). In a
certain sense, the idea of heterogeneity challenges the hegemony of the “modern
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infrastructural ideal” (Graham and Marvin, 2001) and that of a universally “networked
city” (Tarr and Dupuy, 1988). Heterogeneity enables us not only to see “beyond the net-
worked city” (Coutard and Rutherford, 2016), but also to shape the politics embedded in
the networked ideal. In fact, networked and centralized infrastructures are historically
powerful systems through which citizens are connected (or disconnected) from the
state, a material symbol of state power and sovereignty (Lemanski, 2018). Networked
infrastructure can be an instrument both to govern the fabric of the city (McFarlane
and Rutherford, 2008), and to define the identity of the “modern citizen” (Kooy and
Bakker, 2008), and of the “deserving citizen” (Pilo’, 2020). Heterogeneous infrastructures
embody ideas of more decentralized power relations, in which different actors—not only
the state—define “proper” norms and behaviors (Lawhon et al., 2018). In a context where
it is recognized that these configurations are functionally interdependent (Rateau and
Jaglin, 2022), who is connected to the grid, who leaves it, the kind of socio-technical
mediations used to access the service, and which relationships they involve are all
issues that appear important for understanding how heterogeneity operates on a political
level through differentiated powers. Below, I provide an analysis of these dynamics, with
a particular focus on the interaction between heterogeneous configurations (oft-grid sol-
utions) and devices (including solar panels, but also different types of meters) and the
network, and the ways in which these influence each other.

The Jamaican Context: Energy Transition for Energy Security,
Affordability, and Reliability

As other Caribbean islands,' Jamaica has a very high electrification rate (around 98
percent (Ministry of Energy and Mining, 2010). However, there are other major oper-
ational challenges that affect electricity provision and thus its related policies. These chal-
lenges include the dependence on energy importation, high electricity prices, and
significant electricity losses. In fact, Jamaica is highly dependent on imported fossil
fuels—more than 80 percent of the electricity consumed in the island is produced
from petroleum-based fuels”—which also makes the island highly vulnerable to fluctuat-
ing oil prices, which have a direct impact on electricity costs. Energy security and afford-
ability are consequently seen as interlinked. Moreover, electricity losses are relatively
high, a situation that results in a relatively inefficient system and affects the electricity
provider’s finances and electricity costs. In 2018, electricity losses amounted to 26
percent of the electricity produced, including both technical (9 percent) and non-techni-
cal losses (17 percent). To address these challenges, over the past ten years, the govern-
ment has actively developed an ambitious policy for energy transition and for improving
the efficiency of the sector in general within a broader regional context in which inter-
national organizations and developers have worked to make the Caribbean “a laboratory
for renewable energy strategies, policies and projects aimed at reshaping the region’s legal
and regulatory environments and re-engineering its energy landscapes and infrastruc-
tures” (Harrison and Popke, 2018a: 165).

In 2009, the Jamaican government published the “National Energy Policy 2009-2030,”
which sets out the vision, objectives, and strategies for an efficient and modern energy
sector (Ministry of Energy and Mining, 2009). Within the larger development plan,
based on the motto of “Jamaica, the place of choice to live, work, raise families and do



40 (&) F.PILO

business” (Planning Institute of Jamaica, 2009), the electricity sector is seen as an impor-
tant driver for the development of the country. This document highlights that ensuring
sustainable development through an efficient, affordable and environmentally friendly
energy sector’ is a key aspect of the Vision 2030 Jamaica National Development Plan
(Planning Institute of Jamaica, 2009), particularly linked to the Outcome #10 on
“Energy Security and Efficiency.” This strategic framework particularly stresses the
importance of developing a decarbonization plan, which includes ambitious goals,
such as no less than 20 percent of renewable energy in the energy mix by 2030 (Ministry
of Energy and Mining, 2009). This objective was confirmed in the National Renewable
Energy Policy published a year later (Ministry of Energy and Mining, 2010), before
being increased to 30 percent in 2012 (Ministry of Science, Energy and Technology,
2016), and to 50 percent in 2018. Oil dependency decreased from 95 percent in 2010
to 71 percent in 2017,* and the proportion of electricity generated from renewable
energy increased from 0.9 to 12.01 from 2017 to 2018 (Chen et al., 2020). There have
been a number of different instruments, strategies, and incentives developed since
then with the aim of achieving this objective.

Large-scale electricity generation plays a central role in this. The Jamaica Public
Service Company Limited (JPSco) is the sole electric distribution utility on the
island; however, generation has been liberalized since 2004. Thus, independent
power producers (IPPs) can supply electricity to the national grid. This structure, in
which IPPs are able to generate and sell electricity on the national grid system, has
helped Jamaica become “one of the fastest growing renewable energy hubs in the
region” in a short space of time (Shirley and Kammen, 2013: 247). In 2018, 69.7
percent of the generated capacity was supplied by JPSco, whereas the remaining 30
percent was generated by IPPs (Chen et al, 2020). On the customer side, a pilot
“’Net-Billing Program” has been developed since 2012 in order to encourage customers
to install renewable energy systems (mainly solar panels), and sell the excess generating
capacity to the grid. Three types of interconnection are possible for residential, com-
mercial, and industrial customers who wish to become self-producers: Net Bill (to sell
their excess generation to the grid), Power Wheel (to generate their supply in one
location and use all or part of it in another location) or connect for Auxiliary purposes
(generating electricity for personal use and not exporting any to the electric grid)
(Ministry of Science, Energy and Technology, 2016). The system capacity for each
of these connections must not exceed the defined thresholds. For example, to apply
for a net billing connection, the system capacity should not exceed 10 kW for residen-
tial and 100 kW for commercial customers. In this system, JPSco buys excess power
from its customers at a tariff that is equivalent to the (monthly) short-term avoided
cost of fuel.”

These initiatives embrace the idea of a profound change in the electricity system,
characterized by heterogeneity in electricity production and distribution. Figure 1—pre-
sented by the Ministry of Energy and Mining’s former director of energy and economics
in 2010—illustrates this heterogeneity in the future electricity network. The main concept
involves developing a hybrid electricity network in which various sources of energy, and
socio-technical delivery systems, are combined to develop a stable energy supply
network. Quite obviously, this new system is supported by digital technologies. Most
of these infrastructural changes are already underway.
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Concept of Jamaica's New Electric Power Network

Stable Energy Supply Network, combin_i_llg vari‘dxus New Energies
controlled by méa.ns&f\lr rfNe{work'(Etn‘ﬂrol System I
5

Q Hydro Systems
27 Additional 80MW with

“current technology within_____ Large Scale Power Station

24 months 120MW with ) cE Nuclear, Clean Coal, Oil
New In-Line Hydro O \ Retire 300MW of
system (2013) J—=a~___~_  Baseload Units, by 2014
B
PHatcEy

)'(* L — B S
e o i Wind Farm Systems '

i PV Systems for Roof Top of Residential ‘ ) Significant capacity

1 Houses, Business Public and Industrial
| Facilities (BIPV) — potential 40MW

expansion discussion
underway

y,

( Natural Gas
Discussions underway
for 240MW in Bogue

Montego Bay

Waste to Energy
— — =® 40MW Corporate Area,
additional, 20MW
Western Jamaica, 24
Months, Modular System

(
& (] Biomass
> 5 Potential 40MW
= [ Bagasse Plant
P
>

100
0\‘,‘«’ (Brazilian Model)
\
——

~ =~
Supply/Demand Control by ind Village

Figure 1. Concept of Jamaica’s New Electric Power Network: Source: Stennett (2010)

In the rest of the article, I analyze how this energy and infrastructural transition trend
affects the relationship between various actors who develop different strategies to address
these different challenges. These strategies produce a heterogeneous socio-technical
panorama of electricity infrastructure in which more sustainable and interconnected
systems, characterized by mutual exchanges, co-exist with disconnections and new
reconnections. I argue that these strategies are not only the expression of actors’ differ-
entiated capacities for navigating such constraints, but they also actively reshape the poli-
tics of governing or being governed by the electricity grid. I exemplify this idea by
embedding such heterogeneity in the urban reality of Kingston, presented in the next
section, where most of these changes are taking place. As Harrison and Popke (2018a)
state in relation to the broader context of energy transition in the Caribbean, “energy
transitions more generally are shaped by their spatial and material context” (165). The
city of Kingston offers a specific perspective on this, since here heterogeneity meets
urban fragmentation, and the diversity of consumers corresponds to different govern-
ance challenges.

Kingston: Urban Divisions and Infrastructural Change

With a population of around 600,000, Kingston is Jamaica’s largest city. Located on the
southern coast of the island, and surrounded by the of hills of St. Andrew, the city was
founded in 1692 after a large earthquake destroyed the then naval and commercial city of
Port Royal (Jafte, 2016). The development of the “Creole Colonial City” was planned by
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the white elite and was molded by colonialism, the sugar plantation and slavery, being
based on an urban geometrical structure influenced by the plantation’s disciplinary
social order (Clarke, 2006). Whereas spatial segregation was initially not very rigid,
after the large-scale (voluntary and forced) migration movements that saw the popu-
lation increase from 35,000 in 1828 to 237,000 in 1943 (Clarke, 2006), “a more definite
relationship between income and spatial inequalities developed” (Jafte, 2016: 29).

This division is still very strong today and, as a result, the city consists of two main
contrasting parts: uptown, where the wealthiest residents live, and downtown, the his-
toric city center located on the waterfront and where low-income residents live in
what are often called “inner-city communities” (e.g., Tivoli Gardens, Trench Town,
etc.) (see Figure 2). Despite there being some squatter settlements uptown that partially
modifies the uptown/downtown division, the disparity remains analytically relevant.
Uptown is a constellation of upper- and middle-class mainly residential neighborhoods,
and also includes the business and commercial center of New Kingston and Half-Way
Tree, with the latter considered as marking the uptown/downtown division. Uptown is
also where the majority of government agencies and business headquarters are located.
This is despite some businesses having moved their offices downtown over the past
few years as part of a broader strategy of “redeveloping” the area, based on real-estate
potential, crime reduction, and commercial redevelopment, which has lately been facili-
tated by a continuous police presence (Jaffe, 2019). Despite these attempts, this spatial
division remains tangible and deeply embedded in Kingstonians’ mobility practices,

Main road
= === St. Andrew/Kingston
parish boundary Cherr
Gardons JAMAICA
KINGSTON
Barbican
Liguanea 0 60 km
L1
Roag
United States
Cuba
Haiti
Mexico vy D
JAMAICA Domican
epublic
Venezuela
Colombia
0 5km 0 1,000 km
S Y S — N S |

Figure 2. Kingston Metropolitan Area, including the uptown-downtown divide. Source: Map created
by Rowan Arundel, based on the map from Jaffe (2012).
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which mostly adhere to the invisible separation line of Half-Way Tree. Moreover, King-
ston is considered a fragmented city not only along socioeconomic lines and race div-
isions, but also politically (e.g. Kroubo Dagnini, 2018). Since the 1960s, a form of
“political tribalism” in which the two main political parties—the Jamaica Labour
Party (JLP) and the People’s National Party (PNP)—compete for the electoral
control of these communities, has formed the basis for a political culture known as
“garrison politics” that combines forms of patronage and criminal governance
arrangements and in which politicians and gangs leaders—called “dons”—co-govern
these areas (Campbell, 2020; Harriott, 2008). These patronage practices have led to
access to services and infrastructure and the redistribution of jobs and other resources,
thereby largely legitimizing the perpetuation of this system, which includes tolerating
illegal connections to networked infrastructures, which are widespread in these com-
munities. Various industrial activities are also located between downtown and Spanish
Town (on the Spanish Town road), creating a patchwork of industrial areas and low-
income communities.

From the perspective of electricity infrastructure, these divisions are barely percep-
tible if we look at electricity coverage only. The city is considered universally electrified
and national electricity coverage is reported to be 98.93 percent.® This is not surprising
as electricity came to Jamaica as early as 1892, when the Jamaica Electric Light
Company started to supply electricity from a small coal-burning steam generating
plant in Kingston.” Despite this high electricity grid coverage, heterogeneous configur-
ations have developed to meet the different challenges different actors face within the
current electricity provision system—the conventional grid—and to adapt to the
specific features of consumers and areas. As described in detail below, whereas “large
consumers” attempt to reduce their operating costs by adopting alternatives to the
grid, low-income consumers are “on-boarded” onto the grid, which means regularizing
the high number of illegal connections, and middle-class consumers are encouraged by
the provider to “remain” on the grid through technical measures that seek to reduce
their bill. All these dynamics reveal forms of negotiation with the grid that affect the
relationships between different consumers and their forms of contribution, especially
with regards to the solidarity aspects, but they also reflect these complex spatial div-
isions in the city.

Large Consumers With Hybrid Electricity Systems: Grid Defection or
Negotiating Their Stay?

The high cost of electricity, combined with the promotion of alternative sources of
energy, has encouraged large customers to opt for alternative or hybrid solutions that
have direct implications for the grid, as explained in detail below. Despite the high elec-
trification rate, off-grid self-generation is commonly used by large hotels and businesses.
Whereas it is difficult to exhaustively map the adoption of these alternatives, some have
received much media attention and have been presented as an example of how public and
private sectors are contributing to sustainable energy transition. Yet for companies,
investment in cheaper energy is primarily a matter of driving down the cost of pro-
duction and improving their competitiveness. This is why many business owners are
eager to adopt alternative energy sources (Baker, 2014).
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For large customers, LNG plants have become one of the most popular options for
reducing costs and decreasing dependency on the grid. As an example, one of JPS’s
largest customers, the local beer company Red Stripe, has decided to dramatically
change its electricity system, and to use JPS as a back-up system only. In 2014, the
company decided to install a Combined Heat and Power (CHP) system that converts
natural gas to electricity and thermal energy in the form of steam, hot water and/or
chilled water.® There are two generators of 1.5 megawatts each which give three mega-
watts total power output (See Figure 3). The new installation is considered more reliable
than the electricity grid, cheaper, and more responsive to the brewery’s energy needs. In
fact, the system produces both electricity and thermal energy. The thermal oil from the
plant is used to generate hot water (88 degrees) that comes from the engine creating a
thermal balance. Hot water is produced, free of charge, by the CHP plant, which
means high energy savings. Moreover, the plant produces steam. The engine has two
waste heat boilers which produce about 1,600 kg of steam per hour and this is integrated
into the steam supply. In short, through this system, the company gets four outputs: hot
water, steam, chilled water at 7 degrees and electricity. The grid does not enable the same
variety of outputs as the new hybrid system:

We wouldn’t get all these benefits like the combination of the plant from JPSco. The only
thing you get from JPSco is electricity, but with the combined plant you get other
outputs, which we integrate into our system, and this reduces our overall consumption in
terms of thermal. (Personal Interview, 2020)

With this system, the company is still connected to the national grid but use it for only
5 percent of their electricity requirements.

Figure 3. Part of the Red Stripe energy system (LNG). Source: Pilo’ (2019).
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We have to pay them (JPSco.) for the standby mode. For our plant, now, in terms of total
load, we use about 3.7 megawatts. That’s our peak demand but, in terms of the capacity of
the plant itself, we have two engines designed for 1.5 megawatts each, which gives us a total
of three megawatts of output. So, the 700Kw we take from JPS is just for peak purposes. We
run in parallel mode. (Personal Interview, 2020)

Red Stripe is the first company to be almost entirely powered by LNG, but other compa-
nies are following suit. The company Seprod Limited has invested almost a billion dollars
in constructing two gas-powered energy plants that will generate three megawatts of elec-
tricity for their operations (Jackson, 2018). Similarly, the University of West Indies
(UWI) has an LNG system on its Mona campus in Kingston, and recently argued that
investments in LNG will ensure that the cost to students will be much more affordable
(Virtue, 2017).

Other companies and institutions have opted for different renewable energy solutions
that should also reduce costs. Another example is the law firm Myers, Fletcher, and
Gordon (MFG) who decided to install a wind and solar hybrid renewable energy
system in its offices in Kingston in 2014, in what was considered at the time to be the
world’s largest project of this type. Developed by WindStream Technologies, the firm
installed 50 WindStream SolarMill units, which produce over 106,000 kWh of renewable
energy annually, leading to expected energy cost savings of $2 million.” Similarly, the
phone company Digicel decided to install a hybrid system using solar power, wind
power, and geothermal cooling systems in its central headquarters situated on the water-
front in downtown Kingston (see Figure 4). Presented as one of the most environmen-
tally friendly major office buildings in the Caribbean, this initiative has also been praised
for contributing to the downtown redevelopment plan.'®

The adoption of these alternative solutions is generally welcomed and lauded by both
the government and the media as being a positive environmental improvement on fossil-
based provisions and as helping to make Kingston a sustainable capital. However,
according to JPS, they also raise important questions for the sustainability of the electri-
city grid, especially if large power customers opt for these solutions. LNG, in particular, is
starting to be seen as a “threat” to the grid because it makes it possible to switch to quasi-
autonomous energy systems. A recent newspaper article titled “’JPS will have to adapt’—
LNG gives local entities power to leave grid” (Virtue, 2017), particularly questions what

Figure 4. The hybrid energy system in the Digicel building (Kingston). Source: Pilo’ (2019).
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this shift could mean for all the other customers who remain within the grid, as well as for
the company that now has to reposition itself within a changing market. In this context,
the company recently indicated that “the smaller this group becomes, the higher billing
would be for residential customers, as the large commercial sector of fewer than 3,000
companies subsidized rates for all” (Hewitt, 2021, online). Approximately 89 percent
(587,606) of the 658,052 customers on the entire island are residential consumers, who
account for approximately 33 percent of billed energy sales (JPS, 2019). Large industrial
and commercial consumers make up less than 1 percent of the customer base, but they
contribute to approximately 44 percent of JPS revenues (Hewitt, 2021), and consume 46
percent of total billed energy (JPS, 2019). While it seems evident that these customers are
important for safeguarding the sustainability of the grid, it is difficult to quantify this
trend in grid defection. Electricity sales have fluctuated over the past ten years. After a
period when there was a drop in sales (2010-2014), sales rose by 2.9 percent between
2016 and 2019 (JPS, 2020) before falling again in 2020 due to the pandemic.'’
Between 2016 and 2019, the growth in sales in the (large and small) commercial and
industrial category was even greater (in MWH): 10 percent for the large commercial
and industrial customers, and 3 percent for the small. In 2020, there was a significant
drop in sales to both large and small commercial and industrial customers (-7.7
percent and -17.7 percent respectively) due to the effects of COVID-19. While it is
difficult to explain why numbers do not particularly reflect the de facto decreasing par-
ticipation of some large customers, the fear that this could potentially affect sustainability
of the grid and increase costs for other customers is garnering widespread media atten-
tion, resulting in emerging negotiations and strategies to prevent these risks. For
example, in November 2021, as one of its strategies to keep its large customers, JPS sub-
mitted a proposal to the national regulator (Office of Utilities Regulation, OUR) whereby
they would offer some large customers a wholesale improved rate (Hewitt, 2021). This
proposal was rejected as “the OUR was not convinced that with this arrangement, JPS
could guarantee that customers retained in the RT40/RT50 group (i.e., those with
demand below 1IMVA) would not seek alternative oft-grid solutions to the higher tariff
they would face” (Hewitt, 2021). Although this request was not approved, this attempt
shows that these new socio-technical alternatives are prompting shifts in the strategies
and positions taken by the provider and large customers for negotiating measures to safe-
guard the stability and sustainability of the electricity grid and the company’s revenues.

The Electricity Provider: “Keeping (Middle-Class) Customers on the Grid”

The increase in renewables and the fact that customers now have the option of adopting
alternative (or complementary) energy systems is considered to have significant impli-
cations for the sustainability of the grid and for the utility company’s financial situation,
to the point that certain media outlets are suggesting that there is a conflict between the
grid and distributed energy, which is framed as “solar disconnect” (Jones, 2017). This
view is contested by the provider who emphasizes that the challenge now is to find a
way to optimize the synergy between the grid and the distributed electricity production
(Personal Interview, 2019a). This obviously implies installing new technologies to mini-
mize the potential risk of renewable intermittency and the related risks to the stability of
the grid,'* and will also require a new relationship to be created with potential
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“prosumers.” More broadly, these transformations have prompted the electricity provi-
der to strategically rethink their traditional business model, which was based on an elec-
tricity distribution monopoly and on remuneration drawn exclusively from the sale of
electricity (Lee, 2018).

In this context, JPSco has started to diversify its revenue streams not only by investing
in renewable energy plants, but also by expanding the services offered to its customers.
These two strategies seek to offer solutions at the delivery point, while reducing electricity
generation by fossil fuels and integrating renewable energy generation at the grid level. In
order to offer new services, JPSco created a specific “Energy Solutions” unit in 2013 to
“bring solutions” to commercial, industrial, and residential customers to help them
reduce their electricity costs through renewable energy and energy efficiency measures.
When “Energy Solutions” was created, it was considered a standalone business unit set
up to resolve the issue of very high electricity costs caused by fluctuating oil prices (Per-
sonal Interview, 2019b). Its relevance also stemmed from the belief that there was a need
to replace the traditional—old—model with “a new model of integrated renewables or
energy efficiency and change the business to one that offers different services to custo-
mers to diversify the revenue stream” (Personal Interview, 2019b). Services include the
sale of energy efficiency devices, such as solar mills, bulbs, timers, protection devices,
etc., as well as the sale and installation of solar PV, like other EPC contractors. The
unit also particularly targeted “load defection” customers. These are customers who
are not specifically looking for off-grid solutions but want to reduce their consumption
in order to dramatically reduce their bill. For these customers, the first step is energy con-
servation, followed by the installation of solar PV. These are mostly small businesses and
upper-middle-class residential customers, and the use of solar panels is now increasingly
visible in some of these neighborhoods (see Figures 5 and 6).

According to the company, “Energy Solutions” also helps them get closer to custo-
mers, and consequently better understand if a customer is dissatisfied and looking for
alternative provision systems to become less dependent on the grid (Personal Interview,
2019¢). In fact, this is the most difficult dynamic to anticipate because there is no direct
signal to indicate that a customer wants to adopt an alternative. It is only after a customer
has decided to install solar panels and is connected to the grid through the net billing

Figure 5. Solar panel installations in the wealthy neighborhood of Beverly Hills, Kingston. Source: Pilo’
(2019).
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Figure 6. Solar panel installations in the wealthy neighborhood of Beverly Hills, Kingston. Source: Pilo’
(2019).

system that the company is aware that an alternative source has been installed. But when
oft-grid solutions such as generators or solar panels with batteries are adopted then these
can be difficult to track. Thus, a system like the net billing system is considered useful
because it allows the company to have more control over these customers’ consumption
(and production) behaviors. However, up to 2020, only 757 customers had opted for this
solution. Hence, in a context where very large consumers can potentially “jeopardize” the
grid by “leaving,” and where it is more difficult to keep them on the grid due to the com-
petitive prices of LNG, smaller businesses and upper- middle-class customers have now
become the target of energy efficiency and solar installation initiatives. In a context where
large customers now have the option of decreasing their use of the grid, and upper-
middle class and commercial customers have the resources to reduce their energy con-
sumption and costs, and consequently gain the most benefit from these hybrid solutions,
the question of who is supporting the grid—in terms of responsibility and solidarity—
becomes crucial. In low-income areas, mainly located downtown, the trend is to be for-
mally connected to a grid that risks being increasingly weakened by the rise in hybrid and
off-grid solutions.

“On-Boarding” Poor Consumers: Pre-Paid, Post-Paid Meters and Ready-
Boards

At the other extreme of the customer pyramid are the low-income consumers, the
majority of whom are not formally registered as customers but still rely on the electricity
grid for their electricity needs. In these low-income neighborhoods, the extension of the
modern infrastructural ideal converges with cost-recovery imperatives (reduction of
non-technical losses), which are considered crucial for improving the efficiency of the
distribution system (Shakuntal et al., 2013). There are an estimated 180,000 unauthorized
residential consumers across the entire island (USAID, 2017). Although “electricity theft”
is not exclusive to low-income communities, regularization is more complex in these
neighborhoods due to issues such as low affordability and to local governance structures.
That means political support is required in order to implement electricity regularization
measures (Personal Interview, 2018). Within this context, JPS’s strategy over the past ten
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years has been to “on-board” these consumers to the grid (Personal Interview, 2018),
which means registering as new customers those people previously (illegally) tapping
into the grid. Since 2010, electricity regularization actions have formed part of a
specific framework, the Community Renewal Program, under which the electricity pro-
vider works with other governmental actors to implement what is defined as a holistic
approach to electricity regularization. This includes both technical and social com-
ponents. With regard to the technical component, the “on-boarding” of these consumers
is done through heterogeneous socio-technical devices that seek to meet the specific chal-
lenges that, from the provider’s perspective, these communities pose for the grid. Three
types of devices have been used to achieve regularization: ready-boards, pre-paid, and
post-paid smart meters.

In cooperation with USAID, the company launched a pilot project in a community in
downtown Kingston called Majesty Gardens. This was the ready-board project (2015-17)
that targeted consumers whose housing infrastructure did not meet the legal wiring
requirements of the Jamaican Electric Code (5 percent to 10 percent of the low-
income population) (USAID, 2017). A ready-board essentially brings together different
basic electricity connection elements, such as a circuit breaker, a LED lightbulb, a
switch, and two power outlets. All of the around 400 ready-boards installed in this com-
munity are equipped with pre-paid meters. However, these are not installed on the cus-
tomers’ premises, where only a Customer Information Unit is fitted that enables
customers to charge the meter with credits. Pre-paid meters are known as travelling tech-
nology used to better manage low-income customers and to make them more accounta-
ble for finding the balance between consumption and payment capacity. While
consumers’ reactions to the installation of these units can vary from rejection to being
warmly accepted (see Baptista, 2015), these devices embed a specific intentionality by
aligning consumption behaviors, economic affordability, and market rationale. There
is also another technology that reinforces this aspect. Pre-paid and post-paid meters
are supported by the Residential Advanced Metering Infrastructure (RAMI), which
involves integrated digital meters, data management systems, and two-way communi-
cation networks. This system enables important changes to be made in JPS’s customer
relationship management. For post-paid customers, this technology makes it possible
to disconnect and reconnect users, and to remotely calculate electricity consumption.
Moreover, post-paid meters are not installed on the customers’ premises but in protected
boxes located on poles, which add an extra layer of protection against fraud. Thus, from
the perspective of the grid, the RAMI should improve loss management by protecting the
system'® and remotely checking for fraudulent behavior, and pre-paid meters should
remove the risk of non-paid bills (Pilo’, 2021a). These three socio-technical devices—
ready-boards, pre-paid, and post-paid meters—work together in different but comp-
lementary ways to onboard customers and keep low-income consumers (legally) on
the grid. However, electricity costs are high (US$0.30 per Kwh in 2020), and these are
also affected by the dynamics described in the previous sections of this article. As men-
tioned by the Deputy Director General of the Office of Utilities Regulation (OUR):

The energy sector is changing. So that said, we are always concerned that as the large users
leave the grid, the poor customers, who cannot afford it in the first place, will have to pay for
all the fixed costs (Deputy Director General of the OUR. (Virtue, 2017)
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While these low-income consumers are now legally connected to the grid, these new cus-
tomers have neither the choice nor the power to negotiate more affordable access as they
are unable to afford to switch to other types of electricity provision or adopt hybrid sol-
utions that reduce their consumption from the grid. This trend calls for a review of the
interdependency between different types of consumers and their choices, as these are
central to developing cohesion between these heterogeneous systems in order to keep
both a societal and urban form of solidarity.

Conclusion: The Need to Govern Infrastructural Heterogeneity to Reassess
Solidarity

Heterogeneous electricity configurations in Kingston develop in accordance with three
interdependent trends that involve different relationships with the electricity grid:
“leaving” the grid, reducing dependence on the grid and “onboarding” to the grid.
These different degrees of participation are the result of the differentiated power and
resources that these actors have at their disposal: large customers can minimize their
dependence on the grid through independent or hybrid systems; upper-middle-class
and low-income consumers are “kept” on or “onboarded” to the grid but using very
different strategies. Whereas upper-middle-class consumers have a choice and can
benefit from solar energy technologies to reduce their energy bills, low-income consu-
mers’ access to the grid is regularized through different devices that seek to minimize
the business risk associated with their socioeconomic conditions. However, electricity
costs remain high.

More broadly, we can see these three arrangements as being direct and indirect forms
of negotiation that produce concrete relationships between the provider, large consu-
mers, upper-middle class residential consumers, and low-income consumers that
change in an interconnected way. The current and potential use of off-grid alternatives
by large customers can be considered a unilateral decision that is nonetheless leading
to new negotiations between the electricity provider and national regulator to provide
these customers with more competitive tariffs to keep them on the grid. Energy
efficiency measures and solar panels are the materialization of a negotiation between
the provider and its middle-class and small commercial customers that seeks to stabilize
their participation and acceptance of electricity costs by reducing them. Finally, pre-paid,
post-paid meters and ready-boards are clear socio-technical devices for connecting low-
income customers to the grid and demonstrate the provider’s resolve to regularize the
relationship these consumers have with the grid; however, these customers have little
power to negotiate their participation due to their poor capacity-to-pay. Thus, hetero-
geneous configurations and devices emerge not only as a pragmatic response to
different needs and challenges (e.g., energy transition, high electricity costs, and
losses), which reveal the differentiated capacities and resources required to navigate
such constraints, but also as an expression of power as certain customers are able to
determine the form of the relationship they have with the grid. It can be said that hetero-
geneity actively reshapes the centrality of the grid for governing different challenges, as
well as for keeping a certain level of solidarity among different consumers, and for
enabling these consumers to “be governed” by the grid.
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In fact, as the JPSco’s senior vice president for business development clearly summar-
ized: “whereas technically we are considered a monopoly, that’s not quite the case, cus-
tomers do have options now” (Personal Interview, 2019c¢). The idea of customers “having
options” is not equally distributed, however; instead, it is market driven, which can
reinforce inequalities. Revisiting the types of solidarity this heterogeneity entails is con-
sequently central for identifying the long-term implications of these systems. As Jaglin
has interestingly pointed out, whereas socio-political solidarity issues in conventional
utilities have already been addressed and are regulated, alternative delivery configur-
ations “cannot become an efficient and equitable solution for the majority of citizens
without appropriate policies, the full challenge of which rests on the ability to
“govern” diversity, that is not only to regulate the competition between the different dis-
positifs but to create synergies and rules they can share” (Jaglin, 2014: 445). We know that
networked infrastructures are not a panacea for resolving inequalities (Pilo’, 2021b), and
the idea that these systems embed “solidarity” has also been questioned (Cesafsky, 2017).
However, without a specific focus on the more socially inclusive potential of hetero-
geneous infrastructures, including their connection and relationality, these systems
may also have an adverse effect on solidarity, especially in contexts where the grid is uni-
versalized and likely to remain crucial for electricity provision. If this issue is properly
recognized and addressed, heterogeneity can potentially open up avenues for developing
new solidarities between heterogeneous infrastructures and neighborhoods. Following
this line of thought, “governing heterogeneity” can mean minimizing the risk of allowing
these dynamics to be shaped by the economic power of consumers, and defining the pol-
itical interaction between these multiple configurations (in and beyond the grid) and
devices. In the context of Kingston, this is central as the grid remains the main electricity
delivery system. However, it can also help inform such interactions in other cities of the
Global South where urban fragmentation and inequalities are entrenched in the pro-
duction of infrastructural heterogeneity.

Notes

1. With the exception of Haiti.

2. https://www.mset.gov.jm/electricity-investments/

3. “Goal 2: Jamaica has a modernized and expanded energy infrastructure that enhances
energy generation capacity and ensures that energy supplies are safely, reliably, and afford-
ably transported to homes, communities, and the productive sectors on a sustainable basis.
Goal 3: Jamaica realizes its energy resource potential through the development of renewable
energy sources and enhances its international competitiveness, energy security whilst redu-
cing its carbon footprint” (Ministry of Energy and Mining, 2010).

4. https://www.worldbank.org/en/results/2019/04/26/improving-energy-efficiency-and-security-
in-jamaica

5. Meanwhile, Net Metering customers can sell the excess power at the same rate at which it
retails to customers.

6. https://trackingsdg7.esmap.org/country/jamaica

7. https://www.jpsco.com/our-history

8. The description of the system is based on an interview I conducted with an employee of Red
Stripe on December 5, 2020.

9. https://www.myersfletcher.com/resources/item/windstream-technologies-unveils-the-worl
d-s-largest-wind-solar-hybrid-installation-to-save-over-2-million-in-energy-costs.html


https://www.mset.gov.jm/electricity-investments/
https://www.worldbank.org/en/results/2019/04/26/improving-energy-efficiency-and-security-in-jamaica
https://www.worldbank.org/en/results/2019/04/26/improving-energy-efficiency-and-security-in-jamaica
https://trackingsdg7.esmap.org/country/jamaica
https://www.jpsco.com/our-history
https://www.myersfletcher.com/resources/item/windstream-technologies-unveils-the-world-s-largest-wind-solar-hybrid-installation-to-save-over-2-million-in-energy-costs.html
https://www.myersfletcher.com/resources/item/windstream-technologies-unveils-the-world-s-largest-wind-solar-hybrid-installation-to-save-over-2-million-in-energy-costs.html

52 (&) F.PILO’

10. https://www.digicelgroup.com/jm/en/mobile/explore/other-stuff/news—community/2012/
11/30/digicel-breaks-ground-on-downtown-kingston-global-headquarters.html

11. All the data in this paragraph are calculations made by the author based on the data pro-
vided in the JPS 2020 Annual Report (JPS, 2020).

12. In order to accommodate more renewable energy, the company constructed a new hybrid
storage facility that should provide spinning reserve power to the grid, the first of this
kind in the Caribbean (Hutchins, 2018).

13. In fact, the RAMI system is mostly used in these low-income communities, which are also
classified as “red zone” areas as, according to the provider’s criteria, these are communities
in which high losses combine with high levels of violence.

Acknowledgements

I am very grateful to all the interviewees for their availability in participating to this research. I am
also grateful to Eric Verdeil, Sylvy Jaglin and to all the members of the research project Hybridelec
for the collective discussion and feed-back. This article greatly benefited from the comments of
anonymous reviewers in the Journal of Urban Technology.

Note on Contributor

Francesca Pilo’, is an assistant professor in spatial planning in the Department of Human Geogra-
phy and Planning, Utrecht University, Utrecht, the Netherlands.

ORCID
Francesca Pilo’ ‘© http://orcid.org/0000-0002-2626-8748

References

A. Baker, Business Owner Saves Big from Solar System Jamaica Information Service (2014) <https://
jis.gov.jm/business-owner-saves-big-solar-system/> Accessed June 18, 2020.

I. Baptista, “We Live on Estimates’ Everyday Practices of Prepaid Electricity and the Urban
Condition in Maputo, Mozambique,” International Journal of Urban and Regional Research
39: 5 (2015) 1004-1019.

Y. Campbell, Citizenship on the Margins. State Power, Security and Precariousness in 21st-Century
Jamaica (Switzerland: Palgrave Macmillan, 2020).

V. Castan Broto, D. Salazar, and K. Adams, “Communities and Urban Energy Landscapes in
Maputo, Mozambique,” People, Place and Policy Online 8: 3 (2014) 192-207.

G. Cederlof and D.V. Kingsbury, “On PetroCaribe: Petropolitics, Energopower, and Post-neolib-
eral Development in the Caribbean Energy Region,” Political Geography 72 (2019) 124-133.

L. Cesafsky, “How to Mend a Fragmented City: a Critique of ‘Infrastructural Solidarity’,”
International Journal of Urban and Regional Research 41: 1 (2017) 145-161.

A.A. Chen, A.J. Stephens, R. Koon, M. Ashtine, and K. Mohammed-Koon Koon, “Pathways to
Climate Change Mitigation and Stable Energy by 100% Renewable for a Small Island:
Jamaica as an Example,” Renewable and Sustainable Energy Reviews 121 (2020) 109671.

C. Clarke, Decolonizing the Colonial City: Urbanization and Stratification in Kingston, Jamaica
(Oxford: Oxford University Press, 2006).

O. Coutard and J. Rutherford, “Beyond the Networked City: an Introduction,” in O. Coutard and J.
Rutherford, eds., Beyond the Networked City. Infrastructure Reconfigurations and Urban Change
in the North and South (1st ed.) (Abingdon: Routledge, 2016) 1-25.

K. Furlong, “STS Beyond the ‘Modern Infrastructure Ideal’: Extending Theory by Engaging with
Infrastructure Challenges in the South,” Technology in Society 38 (2014) 139-147.


https://www.digicelgroup.com/jm/en/mobile/explore/other-stuff/news%E2%80%94community/2012/11/30/digicel-breaks-ground-on-downtown-kingston-global-headquarters.html
https://www.digicelgroup.com/jm/en/mobile/explore/other-stuff/news%E2%80%94community/2012/11/30/digicel-breaks-ground-on-downtown-kingston-global-headquarters.html
http://orcid.org/0000-0002-2626-8748
https://jis.gov.jm/business-owner-saves-big-solar-system/
https://jis.gov.jm/business-owner-saves-big-solar-system/

JOURNAL OF URBAN TECHNOLOGY e 53

S. Graham and S. Marvin, Splintering Urbanism: Networked Infrastructures, Technological
Mobilities and the Urban Condition (London and New York: Routledge, 2001).

A. Harriott, Organized Crime and Politics in Jamaica: Breaking the Nexus (Kingston: Canoe Press,
2008).

C. Harrison and J. Popke, “Geographies of Renewable Energy Transition in the Caribbean:
Reshaping the Island Energy Metabolism,” Energy Research and Social Science, Spatial
Adventures in Energy Studies: 36 (2018a) 165-174. https://doi.org/10.1016/j.erss.2017.11.008

C. Harrison and ]. Popke, “Reassembling Caribbean Energy? Petrocaribe, (Post-)Plantation
Sovereignty, and Caribbean Energy Futures,” Journal of Latin American Geography 17: 3
(2018b) 212-234.

A. Hewitt, “OUR Frowns on Wholesale and Time of Use Rate for Some Large JPS Clients,”
Jamaica Observer March 11, 2021.

M. Hutchins, “Construction Begins on Hybrid Storage Facility in Jamaica,” Pv Magazine
International, March 5, 2018.

S. Jackson, “Seprod Investing in Two LNG Power Plants - Projects One-Third Savings on
Electricity Costs,” Jamaica Gleaner, August 10, 2018.

R. Jaffe, “Criminal Dons and Extralegal Security Privatization in Downtown Kingston, Jamaica,”
Singapore Journal of Tropical Geography 33: 2 (2012) 184-197.

R. Jaffe, Concrete Jungles: Urban Pollution and the Politics of Difference in the Caribbean. First ed.
Global and Comparative Ethnography (Oxford: Oxford University Press, 2016).

R. Jaffe, “Speculative Policing,” Public Culture 31: 3 (2019) 447-468.

S. Jaglin, “Regulating Service Delivery in Southern Cities. Rethinking Urban Heterogeneity,” in S.
Parnell and S. Oldfield, eds., The Routledge Handbook on Cities of the Global South (London:
Routledge, 2014) 434-447.

S. Jaglin, “Is the Network Challenged by the Pragmatic Turn in African cities? Urban Transition
and Hybrid Delivery Configurations,” in O. Coutard and J. Rutherford, eds., Beyond the
Networked City (New York: Routledge, 2015) 182-203.

R. Jones, “Solar Disconnect - JPS and Renewable Energy Providers at Odds over Impact on
Consumers,” Jamaica Gleaner, February 19, 2017.

JPS, JPS 2019-2024 Tariff Review Process Application Summary (Office of Utilities Regulation -
Jamaica, 2019).

JPS, JPS 2020 Annual Report (Kingston: JPS, 2020).

M. Koepke, J. Monstadt, F. Pilo’, and K. Otsuki, “Rethinking Energy Transitions in Southern
Cities: Urban and Infrastructural Heterogeneity in Dar es Salaam,” Energy Research and
Social Science 74 (2021) 101937.

M. Kooy and K. Bakker, “Technologies of Government: Constituting Subjectivities, Spaces, and
Infrastructures in Colonial and Contemporary Jakarta,” International Journal of Urban and
Regional Research 32: 2 (2008) 375-391.

J. Kroubo Dagnini, “Kingston: A Societal Patchwork,” Etudes caribéennes 39-40 (2018) <http://
journals.openedition.org/etudescaribeennes/11378> Accessed July 4, 2020.

M. Lawhon, D. Nilsson, J. Silver, H. Ernstson, and S. Lwasa, “Thinking Through Heterogeneous
Infrastructure Configurations,” Urban Studies 55: 4 (2018) 720-732.

T. Lee, “JPS Committed to Keeping Customers Happy - Power Company Intends to Remain
Energy Partner of Choice,” The Jamaica Gleaner (2018) 350-360.

C. Lemanski, “Infrastructural Citizenship. Spaces of Living in Cape Town, South Africa,” in K.
Ward, A. E. G. Jonas, E. Miller, and D. Wilson eds., The Routledge Handbook on Spaces of
Urban Politics (Oxford: Routledge, 2018) 350-360.

A. Luque-Ayala and J. Silver, Energy, Power and Protest on the Urban Grid: Geographies of the
Electric City (New York: Routledge, 2016).

C. McFarlane and J. Rutherford, “Political Infrastructures: Governing and Experiencing the
Fabric of the City,” International Journal of Urban and Regional Research 32: 2 (2008)
363-374.

Ministry of Energy and Mining, Jamaica’s National Energy Policy 2009-2030 (Jamaica:
Government of Jamaica, 2009).


https://doi.org/10.1016/j.erss.2017.11.008
http://journals.openedition.org/etudescaribeennes/11378
http://journals.openedition.org/etudescaribeennes/11378

54 (&) F.PILO’

Ministry of Energy and Mining, National Renewable Energy Policy 2009-2030 ... Creating a
Sustainable Future (Jamaica: Government of Jamaica, 2010).

Ministry of Science, Energy and Technology, Net Billing, Electric Power Wheeling and Auxiliary
Connections Grid-Interconnection Programme (Jamaica: Government of Jamaica, 2016).

J. Monstadt and S. Schramm, “Toward The Networked City? Translating Technological Ideals and
Planning Models in Water and Sanitation Systems in Dar es Salaam,” International Journal of
Urban and Regional Research 41: 1 (2017) 104-125.

P. Munro, “On, Off, Below and Beyond the Urban Electrical Grid the Energy Bricoleurs of Gulu
Town,” Urban Geography 41: 3 (2019) 1-20.

Personal Interview, Employee 1, JPSco (July 31, 2018).

Personal Interview, Employee 1, JPSco (June 5, 2019a).

Personal Interview, Former Employee, JPSco (April 26, 2019b).

Personal Interview, Employee 2, JPSco (June 4, 2019¢).

Personal Interview, Red Stripe Employee (December 5, 2020).

F. Pilo’, “Material Politics: Utility Documents, Claims-Making and Construction of the ‘Deserving
Citizen’ in Rio de Janeiro,” City and Society 32: 1 (2020) 428-447.

F. Pilo’, “The Smart Grid as a Security Device: Electricity Infrastructure and Urban Governance in
Kingston and Rio de Janeiro,” Urban Studies 58: 16 (2021a) 3265-3281

E. Pilo’, “Negotiating Networked Infrastructural Inequalities: Governance, Electricity Access, and
Space in Rio de Janeiro,” Environment and Planning C: Politics and Space 39: 2 (2021b) 265-281.

Planning Institute of Jamaica, “Planning for a Secure and Prosperous Future,” Vision 2030 Jamaica
National Development Plan (Jamaica: PIOJ, 2009).

M. Rateau and S. Jaglin, “Co-Production of Access and Hybridisation of Configurations: A Socio-
Technical Approach to Urban Electricity in Cotonou and Ibadan,” International Journal of
Urban Sustainable Development 14: 1 (2022) 180-195.

M. Shakuntal, A. Ochs, M. Weber, M. Konold, M. Lucky, and A. Ahmed, Jamaica Sustainable
Energy Roadmap: Pathways to an Affordable, Reliable, Low-Emission Electricity System
(Washington DC: Worldwatch Institute, 2013).

R. Shirley and D. Kammen, “Renewable Energy Sector Development in the Caribbean: Current
Trends and Lessons from History,” Energy Policy 57 (2013) 244-252.

D. Stennett, “Smart Grid Initiatives,” Jamaica’s Experience presented at the UN-ECLAC Santiago
de Chile, October 12, 2010.

A. Tarr and G. Dupuy, eds., Technology and the Rise of the Networked City in Europe and America
(Philadelphia: Temple University Press, 1988).

USAID, Community Engagement Guide.: Majesty Gardens Regularization (USAID, 2017) <https://
www.usaid.gov/sites/default/files/documents/1865/JPS_JSIF_Community_Engagement Guide
_FinalDraft.pdf> Accessed July 4, 2020.

E. Virtue, “Editors’ Forum | ‘JPS Will Have to Adapt’ - LNG Gives Local Entities Power to Leave
Grid,” Jamaica Gleaner, September 17, 2017.


https://www.usaid.gov/sites/default/files/documents/1865/JPS_JSIF_Community_Engagement_Guide_FinalDraft.pdf
https://www.usaid.gov/sites/default/files/documents/1865/JPS_JSIF_Community_Engagement_Guide_FinalDraft.pdf
https://www.usaid.gov/sites/default/files/documents/1865/JPS_JSIF_Community_Engagement_Guide_FinalDraft.pdf

	Abstract
	Introduction
	Infrastructural Heterogeneity and its Relationship with the “Modern Infrastructural Ideal”: A Matter of Power
	The Jamaican Context: Energy Transition for Energy Security, Affordability, and Reliability
	Kingston: Urban Divisions and Infrastructural Change
	Large Consumers With Hybrid Electricity Systems: Grid Defection or Negotiating Their Stay?
	The Electricity Provider: “Keeping (Middle-Class) Customers on the Grid”
	“On-Boarding” Poor Consumers: Pre-Paid, Post-Paid Meters and Ready-Boards
	Conclusion: The Need to Govern Infrastructural Heterogeneity to Reassess Solidarity
	Notes
	Acknowledgements
	Note on Contributor
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


