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A B S T R A C T

In the context of climate change and concerns about fossil fuels, territories around the world are being remapped
for their renewable energy generation potential. The World Bank and other institutions dominated by the global
North are urging countries, especially in the global South, to undertake such mapping. The resulting maps are
shown to potential investors in efforts to accelerate and direct the rapidly growing flow of capital into the
renewable energy sector. These representations of territory and the new patterns of investment and land use they
facilitate and foreshadow engage core concerns of political ecology: who claims, uses, and controls rural lands
and resources; how are competing claims contested and legitimated; and who benefits or suffers as new visions of
development, accumulation, and ‘sustainability’ are inscribed upon the land and new aspects of ‘nature’ are
drawn into circuits of capital.

We make two arguments in this paper. First, the dramatic expansion of renewable energy production from
abiotic sources is an important but under-researched component of the global land rush, one that differs in key
analytical ways from the agricultural and extractive sectors examined by most scholarship in that domain.
Second, since powerful new visualizations are central to this expansion, there is an urgent need for closer
engagement between political ecology and critical data studies to analyze their production, deployment, and
effects. We support these arguments through analysis of examples drawn from the work of the Renewable Energy
Resource Mapping Initiative of the World Bank’s Energy Sector Management Assistance Program.

1. Introduction

Growing recognition of the pace and magnitude of climate change,
alongside increasing concerns about the effects and availability of fossil
fuels, are leading to increased interest in renewable energy sources. An
increasingly strong expert consensus contends that renewable energy
sources have the potential to meet most or all of current and projected
global energy demands (MacKay, 2009; Jacobson and Delucchi, 2011;
Delucchi and Jacobson, 2011), although many questions remain
regarding the details of any such transition (Smil, 2010; Bridge et al.,
2013; Calvert, 2016). Renewable energy sources’ lower power densities
make them far more spatially extensive than fossil fuels, however,
meaning that much more surface land area is required to produce a
given amount of power (Scheidel and Sorman, 2012). This is especially
true for solar and wind, the most promising renewable energy sources,
raising major questions for the coming decades about where any new
renewable energy production facilities will be sited; who and what they
might displace; and how such decisions will be made.

The conjuncture above is motivating a major push to map the

potential of countries around the world for various sorts of renewable
energy sources – solar and wind chief among them, but also hydro-
power, geothermal power, and biofuels – and a concomitant flow of
annual capital investment into the renewable energy sector, which
soared from $73 billion in 2005 to $286 billion or more in 2015, and is
projected to continue increasing (REN21, 2016, p. 99; BNEF, 2016).
While many industrialized countries have mapped their own territories
for renewable energy generation potential, we focus here on efforts,
substantially coordinated and led by the World Bank’s Energy Sector
Management Assistance program (ESMAP), to encourage countries in
the global South to remap their national territories for such potential.
Founded in 1983 to provide “analytical and advisory services to low-
and middle-income countries to increase their know-how and institu-
tional capacity to achieve environmentally sustainable energy solutions
for poverty reduction and economic growth” (ESMAP, 2016), and
currently funded by 13 countries in the global North (all European,
except Australia and Japan), ESMAP began a new global initiative in
2012 focused on the assessment and mapping of potential renewable
energy resources at the national level. ESMAP has allocated $22.5 mil-
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lion in funding to its Renewable Energy Resource Mapping Initiative
(RERMI) to conduct 12 country projects between 2014 and 2018. While
most research on local opposition to renewable energy siting decisions
has focused on the global North, the current and likely dramatic
expansion of such projects in the global South – where total investment
in renewable energy just passed that in the global North (REN21, 2016,
p. 100) – makes examination of the attendant politics an urgent
research agenda for political ecology (see Brannstrom et al., 2017).

In this article, we examine the RERMI project in Vietnam – the only
one for which documentation has been provided for all four resources
mapped as we write this – as a case that demonstrates many of the
dynamics of such mapping projects that we believe demand careful
scrutiny. The spatial data and resulting maps of solar, wind, biomass,
and small hydropower potential in Vietnam produced under the
auspices of the RERMI project make several moves that ought to be
both familiar and worrying to political ecologists and critical carto-
graphers. In making national-scale maps designed to emphasize just one
thing, such as solar potential, they in many cases elide nearly all
existing land uses, users, and claims, potentially suggesting that the
latter are negotiable. At the same time, the very simplicity and single-
mindedness of the maps makes them striking visual images, designed in
large part to highlight the potential of a given ‘resource’ in order to
entice potential foreign investors in renewable energy production in
Vietnam. In both respects, the maps make implicit arguments. By
presenting the maps as neutral depictions of an objective reality,
created to inform technocratic and capitalist decision-making, their
producers obscure major and unavoidably political decisions in the
selection, analysis, and representation of the data used to make them
(Crampton, 2010; Harley and Laxton, 2001; Wood, 2010).

Overall, then, these mapping exercises can be viewed as a con-
tinuation of the long tradition of states and state-capital boundary
organizations rendering land legible to states and capital, including as a
site for prospective investment, by mapping and otherwise portraying it
as “waste” in a very particular sense: discrete, empty, available, and full
of resources that are currently unused or underused, but that could be
rendered highly productive with the right investment (see Li, 2014, and
Whatmore, 2002; Blomley, 2003; Locke, 2010 [1821]; Gidwani, 2013;
Ferguson, 2014; Rignall, 2016). They also fit into the more recent ‘land
rush,’ a rapid increase in investment in land as both store of value and
productive resource (Zoomers, 2010; Borras et al., 2011; Cotula, 2012;
Wolford et al., 2013; Li, 2014), inasmuch as they involve a similar
interplay of multiscalar political economy, land use and tenure, and the
politics of how land claims, uses, and users become the subjects of
highly normative discursive formations. Likewise, they represent
examples of what Huber and McCarthy (2017) characterize as the
active production of space via changing energy geographies. But
mapping for renewable energy potential, particularly for solar and
wind, differs in some significant ways from the agricultural and
extractive uses that have been the focus of most scholarship on the
global land rush (see Le Billon and Sommerville, 2016). Whereas Li
(2014) focuses primarily on the devices by which actual and potential
farmland is rendered legible to investors in the context of the recent
global land rush, we focus on the same dynamic with respect to
potential sites of renewable energy generation, and take this argument
beyond the eventual maps produced and into the data models and
spatial databases from which said maps are made. Our goal in this piece
is not to fully chart the contours of the assemblages being constructed
around renewable energy mapping, as Le Billon and Sommerville do for
those around investments in land in the agricultural and extractive
sectors, but rather to examine in detail and theorize one pivotal and
often under-examined node in those assemblages: the databases under-
pinning the maps used to attract and direct investment. We argue that
such intensive analysis is essential to understanding and engaging with
these still-emerging assemblages, and that political ecology has histori-
cally engaged too little in the critical analysis of key visual technologies
and representations, including GIS (see Foo et al., 2015; Thatcher et al.,

2016). We return to these themes in the following section.
We realize that we are focusing narrowly here on relatively discrete

moments and artifacts – these maps and databases, and proximate
details of their production – that are produced and circulate within
large, complicated assemblages, and that our readings of those artifacts
are necessarily limited without extensive exploration of those contexts
(see Fogelman and Bassett, 2016 and Barry, 2013; Le Billon and
Sommerville, 2016). We are especially aware that we are critically
reading maps and spatial data representing Vietnam without benefit of
the ethnographically oriented fieldwork in the represented places that
has been a hallmark of political ecology, and which is essential to
highlighting what is missed in ‘views from above’ or “from nowhere”
such as those we analyze here (Perreault et al., 2015, p. 7; Kitchin et al.,
2009, p. 4; Haraway, 1988). Nonetheless, we argue that such close
readings of these maps, their production, the data from which they are
produced, and some of their intended uses is warranted, indeed vital,
precisely because they are often produced and circulated with little
regard for context and complexity. In short, they are critical sites and
artifacts to study directly. To understand how this World Bank-led push
towards renewable energy mapping and investment will affect who
claims, uses, and controls rural lands and resources, and who stands to
win or lose within these new visions for development, accumulation,
and ‘sustainability,’ it is essential to examine closely the technical
details, decisions, and operations of the RERMI projects as part of the
latest reconfiguration and expansion of the Bank-centered “knowledge
empire” (Mehta, 2001).

We see this as a vital area of research and analysis for political
ecology. National states, international investment capital, and state-
capital nexus organizations such as the World Bank, International
Renewable Energy Agency (IRENA), REN21, and Spanish Agency for
International Development Cooperation (AECID) are actively promot-
ing and engaging in the remapping of national territories and the
promotion and coordination of flows of capital investment, particularly
in and to the global South, in the name of massively increased
renewable energy production. These efforts are often promoted as
‘green capitalism’: a way to grow beyond what might otherwise appear
as environmental limits and profit from the recognition and remedia-
tion of capitalism’s worst environmental effects (see McCarthy, 2015).
We fear, however, that rural people and places will be asked to pay the
costs of this ‘greening’, as new, spatially-extensive energy generation
facilities are steered towards areas of national territories, and of the
globe, deemed least productive, where land costs are lowest, existing
claims and uses are least secure, and current users often lack formal or
private property rights (see, e.g., Rignall, 2016; Yenneti et al., 2016;
Brannstrom et al., 2017).

In this article, we demonstrate how the design of the RERMI project
shapes what can be known and seen regarding renewable energy
development in Vietnam. Further, we argue that the limits of this
mapping exercise set the terms of debate for investment in and
development of renewable resources. Connecting work on the socio-
technical production of nature within capitalism (Robertson, 2006;
Smith, 1984; Prudham, 2004) with work in critical cartography and GIS
(Schuurman and Pratt, 2002; Crampton and Krygier, 2006; Wood,
2010), we extend the arguments made by Li (2014), by explicating how
the very data models on which visualizations and maps are built
influence how land is constituted as a negotiated socio-technical object.
To do so, we first explore the theoretical ties between the core questions
of political ecology and the socio-technical configurations through and
conditions under which the mapping of renewable resource potential
occurs. Second, we summarize the current state of the RERMI project in
Vietnam with respect to biomass, wind, small hydro, and solar
mapping. We then use the Vietnam example to demonstrate how what
is and is not included in considerations for renewable resource
investment by the World Bank and its allies result directly from the
data models and cartographic representations used and produced by the
mapping initiative. Finally, we discuss our findings and suggest that the
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