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1 Introduction

The countries of Sub-Saharan Africa lag behind those of every other world re-
gion in access to electricity (IEA, 2020), a critical element of infrastructure
which has been shown to contribute to economic growth, education (Khandker
et al., 2012), and female employment (Dinkelman, 2011). At the same time,
Sub-Saharan Africa represents one of the greatest areas of opportunity for the
development of renewable energy resources. Renewable energy technologies,
particularly solar and wind, have not only become cost-competitive with tra-
ditional hydrocarbon alternatives, but are in many circumstances cheaper and
more reliable sources of electricity generation. Yet almost everywhere on the
continent, renewable energy represents less than 2% of electricity generation
portfolios (IEA, 2020). Why is this the case? Scholars increasingly converge
on the importance of “institutional quality” for understanding variations in de-
velopment outcomes, but have thus far relied on an overly narrow yet opaque
conceptual understanding of what this term means. Rather than defer to devel-
opment bank ratings of “bureaucratic quality”, this work explores how variations
in policy regimes (the sets of institutions responsible for sector governance) both
between countries and over time account for different development outcomes.
This work finds that successive waves of externally imposed reform agendas have
layered conflicting modes of governance on Sub-Saharan African power sectors,
resulting in a form of internal inconsistency between institutional incentives and
policy instruments that I call policy regime incoherence. Drawing on literature
from public administration, political economy, and energy transition studies,
this work proposes a model of policy regime coherence that explains how in-
teractions between incumbent regime structures and novel reform agendas can
create ambiguities of responsibility. These ambiguities permit institutional ac-
tors to selectively implement policy in ways that are more responsive to path-
dependencies than new policy initiatives, specifically those attempting to spur
renewable energy development.

The policy regime coherence model is tested through a mixed-methods approach.
First the model is tested on a qualitative, longitudinal comparative case study
of power sector reform in Ghana, Kenya, and South Africa. Analyzed together,
the case studies illustrate three main points: 1) the countries studied made
the most progress towards their power sector goals under centralized, state-led
developmental policy regimes that maintained clear lines of accountability and
responsibility between principals and agents 2) the layering of new institutional
rules under a regional wave of liberalizing reforms created ambiguities of respon-
sibility that enabled agents to shirk renewable energy goals 3) exploitation of
these same ambiguities by new regime actors has strengthened the position of
hydrocarbon energy. The model is then tested quantitatively using a new panel
dataset on policy interventions in the power sectors of over twenty sub-Saharan
African countries. The results of the panel regression models are consistent
with theoretical expectations and case study findings on the impacts of liberal-
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ization reforms on policy implementation. Taken together, the qualitative and
quantitative evidence suggests that state-led planning under coherent, relatively
centralized policy regimes has positive impacts on electricity access and renew-
able energy growth, while liberalization has negative effects. These findings
suggest that scholars should move away from the policy literature’s persistent
focus on reforming policy frameworks to attract private investment, and towards
the study of variations in administrative and policy design that account for the
increasingly recognized role of institutional quality in questions of development.

1.1 Overview of Power Sector Reform

The nations of sub-Saharan Africa have generally failed to expand electricity
access at a rate sufficient to keep pace with population growth (IEA, 2020).
They have also failed to develop renewable energy sources anywhere near their
potential, despite the contribution such a development would make to solving
the electricity access problem (REN21, 2018).

Since decolonization began in the 1960s, development of power sectors has been
a central concern of both African national leaders and the international de-
velopment institutions that have partnered with them. In the decades after
independence, the power sectors of most Sub-Saharan African countries can
be characterized as developmental (Johnson, 1982; Leftwich, 1995), featuring
investments of state-capital in large generation projects such as hydroelectric
dams and thermal power plants. This period saw substantial rates of power
sector growth across the region, but this growth faltered in the 1980s alongside
other development objectives as states wrestled with civil conflict, a collapse in
the value of agricultural commodity exports, and external debt crises (Bates,
2012).

As the third wave of democratization occurred in Sub-Saharan Africa through-
out the 1990s, a new round of development assistance offered countries financial
support in exchange for commitments to implement a set of reforms designed to
liberalize power sectors. However, Sub-Saharan African governments resisted
many key elements of what has come to be known as the “standard reform
model,” and by 2005 implementation had stalled in most countries (Foster and
Rana, 2020). The grafting of liberalizing reforms on top of the developmental
power sector regimes that characterized the post-independence decades formed
what is now referred to as the “hybrid model.” (Gratwick and Eberhard, 2008)
Power sectors grew only modestly in the period from the beginning of the stan-
dard reform model until convergence around the hybrid model in 2005, and de-
velopment institutions acknowledged that the “one-size-fits-all” approach was
unlikely to be fully implemented (Gratwick and Eberhard, 2008). Figure 2 below
plots the extent of reform implementation against energy access outcomes. Re-
form implementation is measured using the Power Sector Reform Tracker from
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Figure 1: Electricity Production of a Sub-Sample of Sub-Saharan African Coun-
tries 1960-2015. Data from U.N. Statistical Division.

Urpelainen and Yang (2018), which documents privatization of state-owned en-
terprises, commercialization of consumer tariff prices, the opening of the market
to private investment, and other key elements included in the Standard Reform
Model1. As can be seen, there is no obvious relationship between reform im-
plementation and access to electricity. Ghana and South Africa stand out as
exceptions to the general trend that in most countries, less than 2/3 of the pop-
ulation has access to electricity. Both countries are also exceptions in that they
have gone further than most others in implementing reforms. However, as the
case studies will demonstrate, this is largely a product of these countries’ choices
to implement reforms after locking in strong state-led electrification programs.

In 2005 the G8 Finance Ministers agreed to try and accelerate progress to-
wards the United Nations Millennium Development Goals (MDGs) by providing
enough funds to the World Bank, IMF, and the African Development Bank to
cancel 40 to 55 billion USD in debt for heavily indebted poor countries. This
debt write-off allowed countries to divert resources from debt service towards the
furtherance of the MDGs, and to apply for additional capital from international
development institutions (IDIs). This coincided with an emerging emphasis in
power sector reform centered around “sustainable development,” which empha-
sized the promotion of policy frameworks to achieve universal electricity access
and develop renewable energy resources (Elliot, 2012).

1The complete details of the Power Sector Reform Tracker can be found in the Data and

Analyses section
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Figure 2: Relationship Between Power Sector Liberalization and Energy Access.
Power Sector Reform Tracker from Urpelainen and Yang (2018)

While the sustainable development approach was openly committed to social
development goals, it continued the standard reform model’s reliance on com-
mercialization and privatization as a means of attracting foreign investment, but
also recommended supply-side incentives such as feed-in-tariffs designed to in-
duce investment in renewable technologies (Foster and Rana, 2020) (Urpelainen
and Yang, 2018). From 2005, power sectors resumed a pattern of growth in
generation capacity, albeit at a less rapid pace than in the decades following
independence (see figure 1). Despite these positive changes, progress towards
the goals of electricity access and renewable energy growth has been sluggish
across most of the region, with a few notable exceptions. Figure 3 below charts
the relationship between implementation of regulations tracked by the World
Bank’s ”Regulatory Indicators of Sustainable Energy,” (RISE)(a marker of the
Bank’s approach to the sustainable development of power sectors, measurement
of which is described in the Data section), and electricity generated from renew-
able sources as a percentage of total production. There is no clear relationship
between implementation of these reforms and renewable energy production, al-
though Kenya stands out for scoring well on both measures. As with Ghana and
South Africa’s gains in electricity access, the case study on Kenya reveals that
this is a result of state-led programs in the Kenyan power sector that locked-in
commitments to geothermal development decades prior to liberalization.

Why is power sector growth generally slower now than in the decades after
independence? What separates countries which have been successful at pro-
moting energy access or renewable energy development from those which have
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Figure 3: Relationship Between Sustainable Development Reforms and Renew-
able Energy Production

not? This study focuses on institutional explanations for differences in sector
performance, but digs deeper than previous studies by exploring how variations
in institutional design, both between countries and over time, account for differ-
ences in sector outcomes. This work proposes a model in which policy regimes,
or the sets of actors and institutions responsible for sector governance, incorpo-
rate new policy goals by adapting incumbent institutions to accommodate new
incentives, or layer new institutions on top of the existing regime. An evaluation
of the model against three major cases illustrates that regimes which incorpo-
rate new goals into the incentive structures of incumbent institutions are more
effective at implementation, while regimes which establish new institutions to
accomplish new goals encounter bureaucratic competition, regime resistance,
and ambiguities of responsibility that undercut effective implementation. Be-
fore outlining the model, I briefly review existing institutional explanations for
the problems facing sustainable development.

2 Literature Review

The quality of institutions, such as bureaucratic effectiveness, rule of law, and
the extent of corruption, are increasingly recognized as critical to economic
development (Acemoglu and Robinson, 2012). Ahlborg, Borang, Jagers, and
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Söderholm (2015) find that institutional quality is positively correlated with
household electricity consumption across a range of Sub-Saharan African coun-
tries, and use the World Bank’s Worldwide Governance Indicators (WGI) for
Rule of Law and Control of Corruption to measure institutional quality. While
it is useful to know that well-performing bureaucracies, a lack of corruption, and
strong rule of law are important for power sectors to grow and provide access
to citizens, this is something of a truism. In places where bureaucracies work
well, they work well at providing electricity access. What is important for both
scholars and practitioners is understanding why and how bureaucracies work
well.

In their global comparative study of energy poverty, Aklin et al. (2018) argue
that institutional capacity, or “government’s access to an administrative appa-
ratus that is capable of implementing policies in a competent and cost-effective
manner,” is one of three required variables for extending electricity access to
rural areas. Aklin et al. (2018) go farther than most analyses of institutional
quality through a set of comparative case studies that usefully demonstrate how,
even in the presence of representative democracy and strong government inter-
est, institutional capacity is an essential ingredient for energy access. The au-
thors also shed some light on what successful (Ghana) and unsuccessful (Kenya,
Nigeria, Senegal) institutional apparati look like. In doing so, they have pointed
the literature in a productive direction; while democracy, rule of law, a lack of
corruption, and economic growth all enhance the possibilities for governments to
make good on commitments to expand electricity access and develop renewable
energy, they matter little if the institutional apparatus responsible for sector
governance is not up to the task. What the authors do not do is present a sys-
tematic theory about what sorts of administrative structures and policy designs
result in the institutional capacity required for government interest and local
accountability to work together to deliver improvements in electricity genera-
tion, transmission, and distribution that satisfy demands for universal access.
This work helps fill that gap by proposing an institutional theory that explains
the success and failure of various policy regimes at accomplishing development
goals.

2.1 Power Sector Organization

The question of how to structure power sectors to sustainably expand energy
access has received increasing scholarly attention in recent years. This literature
falls into two broad camps.

The first camp is characterized by a technical focus on creating conditions that
lead to greater levels of investment in electricity generation. This approach as-
sumes a limited role for the government in which its primary responsibility is to
create conditions for the private sector to fulfill policy objectives. Gregory and
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Sovacool (2019) refer to this as the “Financial Investment Governance” (FIG)
perspective, and it encompasses much of the literature attempting to explain the
state of electricity access in Sub-Saharan Africa (Pueyo, 2018; Labordena et al.,
2017; Collier and Venables, 2017). The primary contribution of this literature
has been to identify key policy barriers to private capital investment in electric-
ity generation such as subcommercial consumer tariffs, state-owned enterprise
monopolies, local content requirements, and exchange rate convertibility (see
Gregory and Sovacool (2019) for a full review of the diagnosis).

There are two problems with FIG literature: the first is its unjustified ex ante
assumption that attracting private sector generation is either necessary or suf-
ficient to solve countries’ electricity access and renewable energy development
problems. As Aklin et al. (2018) and this analysis will show, much of the his-
torical and recent progress on extending electricity access has come through a
combination of ambitious investments of state capital and long-term planning
rather than from private sector participation. The second problem of this ap-
proach is that it offers limited, ad hoc accounts of the political and economic
reasons for why the policy inefficiencies it identifies persist. As Baker et al.
(2014) and Lawhon and Murphy (2011) put it, “a more narrow focus on policy
management characterises much of the literature reflecting a ‘tendency towards
techno-economic determinism’ amongst practitioners of the approach.” Indeed,
as Baker further notes, this literature’s endemic focus on identifying technically
deficient policy frameworks led Meadowcroft to call for politics-oriented litera-
ture on sustainability transitions because “behind policy there is always poli-
tics” (2011). Aklin and Urpelainen (2018) similarly note that this literature’s
line of inquiry “focuses on techno-economic considerations and treats policies
and politics as an explanatory factor of secondary importance,” (p. 15-16).

A second camp views power sectors as embedded within political and economic
processes that constrain and enable sector reform and policy outcomes, and ex-
plores questions about how combinations of change in contextual factors as well
as sectoral reforms can lead to greater electricity supply, universal electricity ac-
cess, and renewable energy development. This camp has been historically segre-
gated into three strands of literature, one focused on “socio-technical systems,”
one focused on policy regimes, and the third influenced by political economy
and focused on interest group competition.

The socio-technical systems (STS) approach draws more heavily from sociol-
ogy, technology studies, and policy science literature, and focuses on how large
technical systems, such as national energy systems, are “deeply embedded in
the overall structure of society,” (Van de Graad et al., 2016)(16). STS has been
methodologically associated with the “multi-level perspective” (MLP), which
distinguishes three levels of analysis for understanding technical transitions:
niche-innovations, sociotechnical regimes, and sociotechnical landscapes (Rip
and Kemp (1998) Geels (2002) Geels (2011)Geels and Schot (2007)). The MLP
has been generative for transitions studies, leading to many case studies of re-
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newable energy technology adaptation (see Genus and Coles (2008) for a thor-
ough accounting of this literature and the analytical development of the MLP).
However, the MLP has faced criticism for its lack of actor agency, operational-
ization of regimes, and its failure to transcend descriptive analyses Geels and
Schot (2007). However, the MLP has been useful in providing an analytic focus
on how the sets of institutions responsible for energy governance (sociotechni-
cal regimes) interact with policy change and new technology. More recently,
Andrews-Speed (2016) argues that rational-choice and historical institutional-
ism offer complementary frameworks to the socio-technical school by providing
theories of institutional change. Cherp et al. (2017) attempt to integrate the
socio-technical and political perspectives, arguing that economic development,
technological innovation, and policy change are all prominent factors shaping
energy transitions, and thus explaining energy transitions must draw from dis-
ciplines investigating all of them.

The policy regime perspective connects with the STS school in using regimes as
the unit of analysis, but its conceptual foundation is in the public administration
and governance literatures. This work analyzes how regimes make policy, and
how incumbent regime elements interact with new policy goals and approaches.
Howlett (2009) proposes a three-level nested model of policy instrument selec-
tion that offers a conceptual and methodological approach for understanding
how governance arrangements (ideas and interests at the highest level of pol-
icymaking) and modes of governance (market, corporatist, network) constrain
choices for policy approaches at the regime level (the sets of institutions respon-
sible for setting policy) and for instrument selection at the implementation level.
Howlett and Rayner (2007) contribute to this model by theorizing about how
regime changes over time can lead to incoherence, or inconsistencies between
goals and policy instruments. Kern and Howlett (2009) apply this model to un-
derstanding how policy legacies impact coherence with new policy approaches to
Dutch energy transition management. The authors make an important innova-
tion by applying conceptual tools from the new institutionalism for understand-
ing institutional change to their understanding of policy regime incoherence,
specifically the mechanisms of layering, drift, replacement, and conversion as
theorized in Mahoney and Thelen (2010).

While not focused on energy issues, May and Jochim (2013) provide a rich theo-
retical account of the “policy regime perspective” and apply it to understanding
policy feedback. They argue that understanding the back-and-forth between
policy making and policy feedback necessitates a conceptual focus on “policy
regimes, or “the governing arrangements for addressing policy problems.” (May,
2015). In this context, the authors clarify that “governing arrangements can be
broadly construed to include authoritative actions (executive orders, statues,
rules), institutional arrangements, and interest alignments, and shared ideas,”
(3). Further, the authors note that “as with other constructs in the policy lit-
erature. . . one does not directly observe a policy regime. Instead, one observes
its components. These are the ideas, institutional arrangements, and interest
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alignments that constitute a given policy regime.” (3). A key insight is that
public policy outcomes result in political responses that shape the environment
in which public policy gets made. This feedback can thus ultimately impact the
regime itself, and can do so in ways that can be advantageous or adverse to the
initial political goals. In the case that such feedback is negative, the impact to
the policy regime is dependent on its “strength,” or the “the degree to which a
regime reinforces the political commitments made by policymakers in address-
ing a given problem.” Strength is determined by policy legitimacy (“acceptance
by the governed of the goals and approach for resolving problems”) , policy
coherence (“the consistency of actions in addressing a given set of policy prob-
lems of target groups”) , and policy durability (the sustainability of political
commitments over time). (2012).

The third strand of literature is more actor than system oriented and focuses on
competition between political-economic interest coalitions in the energy policy-
making and implementation process. Stefes and Laird (2010) conduct a com-
parative institutional analysis of the distinct trajectories of renewable energy
development in Germany and the United States. The authors argue that the
oil crisis of the late 1970s resulted in a punctuated equilibrium Baumgartner
and Jones (1993) of both nation’s hydrocarbon economies, and motivated pol-
icy entrepreneurs in both countries to push for alternative sources of energy.
Urry’s 2011 concept of “carbon capital,” proposes that historical configurations
of economic, political, cultural, and military dimensions of power contribute to
a ”lock-in” of political economic arrangements around fossil fuels. Aklin and
Urpelainen argue that political competition augments the policy impact of ex-
ternal shocks and market failures, and that governments strategically leverage
path-dependency for political gain. Building on Fine and Rustomjee’s 1996
study of South Africa’s “minerals-energy complex,” Baker et al. (2014) and
Baker and Sovacool (2017) explore political-economic competition in financing
structures for renewable energy in South Africa.

3 Theory

The STS, policy regime, and political economy perspectives all make crucial ad-
ditions to our understanding of the power sector problems facing Sub-Saharan
African countries. STS draws analytic focus to the sets of institutions that act
as gatekeepers for new energy technologies, the policy regime perspective of-
fers strong conceptual tools for understanding how these regimes function and
change, and the political economy perspective helps us understand how interest-
group competition places pressures on those regimes and shapes policymaking
approaches. What is now needed is an integrated theoretical approach that
reconciles these disparate literatures to provide an effective method of under-
standing policy success and policy failure in the energy domain.
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This work proposes a model of policy regime coherence in order to understand
how administrative structure and policy design relate to effective implementa-
tion. Perfectly coherent policy regimes are those in which institutional ideas,
interests, and incentives are fully aligned up and down the structure of the policy
regime. Coherent regimes are highly effective at implementing policy because
the roles and responsibilities of actors and the policy instruments they choose
are synergistic, and thus all actors working towards their own interests creates
net benefits towards policy goals. Incoherent regimes are ineffective at imple-
menting policy because their roles and policy instruments are antagonistic, and
thus all actors working towards their own interests create net losses.

Policy regime coherence is inversely related to coordination costs. Coordination
costs are the expenses of interest (in influence, political and monetary capi-
tal, communication and information-sharing) that institutions must incur to
effectively implement policy. Highly coherent regimes have low coordination
costs because policy can be implemented effectively simply by institutional ac-
tors maximizing their own interests. Incoherent regimes have high coordination
costs because institutions must make sacrifices to effectively cooperate in order
to implement policy.

We now turn to a focus on the theoretical structure of policy regimes, so as to
identify what variations in features can lead to lower/higher coordination costs,
higher/lower coherence, and thus higher/lower policy effectiveness.

Governance Arrangements Level

At the top of policy regimes in the governance arrangements level. This is the
set of elected officials responsible for setting overarching policy goals such as
industrialization, universal electricity access, or renewable energy development.
It is also a level at which the variables emphasized by the political economy
approach come into play. Actors at the governance arrangements level are mo-
tivated by a combination of ideas and interests. Ideas may refer to ideological
commitments (such as a socialism, capitalism, or nationalism) as well as pref-
erences for governance styles (statist, market, corporatist). Interests reflect
the set of incentives constituted both by ideological commitments but also by
practical demands to respond to political and economic pressures, such as the
interest coalitions described by the political-economy perspective. Actors at the
governance arrangements level may feel obligated to satisfy industry groups, in-
ternational development institutions, mass publics, or networks of patron-client
relationships that cement their place in power. They also operate as princi-
pals in the regime: they control direct legal and financial power over agents
lower down in the state apparatus responsible for meso-level policy decisions
and implementation. They may also influence non-state actors such as private
corporations and unions, but this is less easily conceptualized as a principal-
agent relationship as these influences may work both ways depending on the
power of non-state actors vis-a-vis those in government.
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This work adds a necessary complication to Howlett’s nested model of policy in-
struments selection Howlett (2009). Whereas Howlett’s model assumes a single
mode of governance at the governance arrangements level, this model admits
that multiple modes of governance may coexist within a single policy regime,
being appropriated to different policy goals. For example, the implementation
of goal X may follow a corporatist mode, while goal Y’s implementation may
follow a market governance structure. Delegation of a goal’s implementation
to a particular mode of governance may reflect the goal’s importance to actors
at the governance arrangements level, the costs the state is willing to assume
on behalf of the goals implementation, or beliefs about effectiveness of different
instruments (i.e. state vs. market).

Policy Formation Level

Directly below the government arrangements level is the policy formation level.
The policy formation level is generally comprised of one or more cabinet-level
government ministries that function as agents responsible for formulating and
financing policy that responds to the ideas and interests of the governance ar-
rangements level. Because the leadership of this group is generally appointed
by actors at the governance arrangements level, it tends to mirror the same
ideas and interests of those actors. However, different ministries may have
different ideas, interests, and priorities. For example, conflicts may emerge be-
tween ministries responsible for financing programs and ministries responsible
for implementing them. In the policy nexus of energy, power, and environment,
three interdependent ministries may exist with interdependent portfolios but
conflicting ideas, interests, and incentives.

Implementation Level

Beneath the policy formation level is the implementation level, which is respon-
sible for the execution of policies set at the policy formation level. Depending
on the governance preferences of the government arrangements level, there may
be one or two distinct groups of actors at the implementation level.

Government Agent-Implementers: The first group of actors are government
agent-implementers: agencies, regulators, state-owned enterprises, and other
government entities such as “special-purpose vehicles” designed to fulfill specific
policy objectives set at the policy formation level. This group is composed
entirely of agents who are legally and financially responsible to principals at the
policy formation level. Crucially, depending on governance modes preferred at
the governance arrangements level and through the policy formation level, these
agents may have varying levels of institutional strength and autonomy. In some
cases, strength and autonomy may be so great as to render these institutions
coequal to actors at the policy formation level and thus in a direct principal-
agent relationship with the governance arrangements level. Government-agent
implementers will often be codependent upon one another to implement policy.

11



Non-State Implementers: A second group of actors at the implementation level
may exist when the state is not entirely responsible for implementation. These
include private corporations and NGOs whose cooperation may be necessary
for effective implementation of policies set at the policy formation level. These
actors are distinguished from the first group in that they are not agents of the
government. While they may act in cooperation with government, they are not
always legally or financially obligated to implement government policy (although
they may be forced to operate within its constraints). This means that they
may operate in ways inconsistent with or unrelated to the ideas and interests of
the governance arrangements level.

While the model thus far has been unidimensional, there is a dimension of actors
outside the principal-agent structures that tie the governance arrangements,
policy formation, and implementation levels together. These are political and
economic actors outside of government who are affected by and have interests
in the policymaking process. They are instrumental in policy feedback effects.
When the government makes and implements a policy, they are affected. If this
effect is positive, they may act across levels of the regime to entrench the policy.
If this effect is negative, they may act across levels of the regime to frustrate or
reverse the policy. This includes mass publics, political parties, labor unions,
industry groups, as well as the second group of non-state implementing actors.

Relationship To Coordination Costs and Coherence:

Figure 4 above illustrates the policy regime coherence model and its relationship
to coordination costs and coherence. The level of coordination costs and coher-
ence vary along vertical and horizontal regime axes. Vertical coherence/incoherence
means ideas and interests are aligned/misaligned up and down the policy regime,
from the governance arrangements level to the implementation level. Low/high
vertical coordination costs imply minimal/maximal costs to interests from co-
operation between the three regime levels. Horizontal coherence/incoherence
implies a strong alignment of ideas and interests within each regime level.
Low/high horizontal coordination costs imply minimal/maximal costs to in-
terests from cooperation between actors within each regime. Each institution
is presumed to carry its own ideas and interests, and the extent to which these
differ from one another contributes positively to regime incoherence. Non-state
actors may operate along each level of the regime, and thus their alignment/non-
alignment with the ideas and interests of each level and the extent to which each
level depends on them for implementation raises or lowers the coherence and
coordination costs of each level.

Dynamic Effects

Material, economic, political, changes impact institutions and their relations
with one another, thus affecting coordination costs and coherence. Mahoney
and Thelen (2010) specify four modes of institutional change: 1) Displacement :
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Figure 4: Model of Regime Coherence
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the removal of existing rules and the introduction of new ones 2) Layering :
the introduction of new rules on top of or alongside existing ones 3) Drift : the
changed impact of existing rules due to shifts in the environment 4) Conversion:
the changed enactment of existing rules due to their strategic redeployment.
The mode of institutional change that occurs is defined by an interaction of the
veto possibilities in the current political context and the characteristics of the
targeted institution. Importantly, these processes of change can create spaces
of ambiguity in policy responsibility. When the rules governing an institution
are altered to exclude a previous responsibility, and this responsibility is not
clearly delegated to another institution, ambiguity of responsibility is created.
Ambiguity can be ignored, leading to incoherence. However, ambiguity can also
be exploited. Depending on the actor and their motivations for exploiting the
ambiguity this may lead to greater coherence or incoherence.

4 Comparative Case Study

This comparative case study applies the model of policy regime coherence to
three power sectors in Sub-Saharan Africa: Ghana, Kenya, and South Africa.
The model examines how variations in regime structure, augmented through the
dynamic effects of waves of power sector reform, have produced different levels
of regime coherence, amounting to variations in success at pursuing sequenced
policy goals of industrialization, universal electricity access, and renewable en-
ergy development. Purely in the interests of available space, a more detailed
case study of Ghana is undertaken, with more limited reviews of Kenya and
South Africa.

The cases are selected on the basis of Mill’s Most Similar Systems (MSS) design.
MSS selects cases on the basis of similarities in control variables, and differences
in independent variables. The selection of Ghana, Kenya, and South Africa
controls for the following variables: regional (they are all in Sub-Saharan Africa),
democratic (the countries were all part of the third wave of democratization, and
transitioned from various forms of authoritarianism to multi-party democracies
over the course of the 1990s), Anglophone, Western bloc (with the exception
of Ghana in the immediate years after independence, all three countries have
been more aligned with Western powers than the Soviet-bloc), and period of
independence (all three countries became independent from Britain in the period
from 1959-1963).

The countries vary in the independent variable (policy regime structure) cross-
sectionally and over time. Each country had similarities in the developmental
regime period, but with somewhat different goals. Each country experienced
similar external pressures to reform their power sectors, but implemented dif-
ferent reforms at different times, under different circumstances, and to different
ends.
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The countries also differ markedly in their energy resource endowments, espe-
cially in the period following independence prior to the discovery of additional
resources or the advent of new technologies, each of which reflect government
policy choices and are thus captured by variation in the regime variable. Each
country roughly represents a distinct class of Sub-Saharan African energy econ-
omy; Ghana is richly endowed with hydropower resources, South Africa has
abundant hydrocarbon resources (coal), and Kenya has few traditional energy
resources and has historically relied heavily on imports to meet its electricity
demand.

Data for the case studies was compiled through an exhaustive review of In-
ternational Bank for Reconstruction and Development (IBRD)/ World Bank
Reports, academic and journalistic accounts, and official reports and legislation
issued by the governments under study.

4.1 Ghana

Institutional change in Ghana’s power sector illustrates the implementation ef-
fectiveness of centralized administrative organization with limited agents and
clear vertical accountability as compared with more decentralized alternatives.
Ghana’s developmental power sector policy regime, which lasted in continuous
form from independence until 2005, made substantial progress first in devel-
oping electricity generation capacity and then in expanding electricity access
Aklin et al. (2018). Robust implementation of liberalization reforms in 2005
created a decentralized “hybrid” regime by a) multiplying the number of prin-
cipals responsible for implementation b) splitting responsibility for expanding
generation capacity between state and market actors. The incorporation of re-
newable energy generation as a policy goal occurred under the hybrid regime.
Unlike goals from the developmental regime, its implementation was assigned
to a mode of market governance, for which a set of institutions and market-
based policy instruments (MBIs) were layered on top of the incumbent regime.
Because implementation of MBIs required cooperation from legacy elements of
the developmental regime that retained commitments to developmental regime
goals and governing logics, renewable energy development has largely failed in
Ghana. This study serves as a contrast to the Kenyan case, in which the goal of
renewable energy development was incorporated into the developmental regime
and thus benefitted from the same centralized administrative organization as
the goal of universal electricity access did in Ghana.

The Developmental Regime

Ghana’s developmental power sector policy regime was built around a central-
ized institutional core of tightly interwoven domestic actors. At the government
arrangements level was the presidency and international development partners,
the International Bank for Reconstruction and Development/World Bank, the
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United States Agency for International Development, and the Kaiser Aluminum
Company (which entered into a joint aluminum venture with the Government
of Ghana known as VALCO that would instrumental in the construction of
the Volta River Dam). At the policymaking level were the Ministries of En-
ergy and Finance. At the implementation level was the Electricity Company of
Ghana (ECG), and the Volta River Authority (VRA) (International Bank for
Reconstruction and Development, 1968).

The developmental regime was centered around a policy goal of industrialization
for economic development (International Bank for Reconstruction and Devel-
opment, 1968). The regime leveraged large combinations of state-capital and
foreign developmental assistance to build major power sector infrastructure such
as the Volta River Hydroelectric Project (Miescher, 2014)(International Bank
for Reconstruction and Development, 1968). This period oversaw significant
expansions in the country’s total installed capacity, from 103.2 thousand Kw in
1960 to 900 thousand Kw in 1980 (see figure below). This growth in capacity
was primarily leveraged to support large scale industrial operations in smelting
and mining, as well as electricity access for residents of urban centers. Both the
government and IBRD financing partners shared the view that extension into
rural areas was important, but meeting the demands of rapid growth in urban
centers was seen both as a priority and a more economic expenditure (IBRD
1970) (World Bank).

The coherence and relatively low coordination costs of the developmental era
regime are evidenced by its continuity in institutional design and operation fol-
lowing a 1966 coup d’etat. The coup, widely seen as the result of a confluence
of domestic actors opposed to the increasingly authoritarian Nkrumah presi-
dency and Western powers opposed to Nkrumah’s flirtations with the Soviet
bloc (Miescher, 2014), did not appear to impact the overarching ideas, inter-
ests, or organizational characteristics of the power sector.At the governance
arrangements level, national executives continued to see the power sector as in-
strumental to the country’s economic progress, which was still seen as dependent
on rapid industrialization. While the IBRD had always maintained reservations
about the sustainability of Nkrumah’s proliferation of state enterprises, they
did not view the power sector as an unproductive area for public investment,
but rather shared the domestic view that expanding electricity supply could
lead to greater productivity in areas of comparative advantage such as mining,
smelting, and agriculture (International Bank for Reconstruction and Develop-
ment, 1970). Further, while the institutions responsible for implementation had
been divided into two tightly interconnected, vertically-integrated organizations
(ECG and the VRA), not only was the bank not recommending further decen-
tralization, but it was actually in active talks with the government about the
organizational benefits of merging the two organizations (International Bank for
Reconstruction and Development, 1970)).
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Figure 5: Ghana’s Developmental Policy Regime
17



Figure 6: Electricity Production Growth in Ghana 1960-1980

The Return of Electoral Democracy and the Incorporation of Univer-
sal Electricity Access

The period of political instability came to an end in 1979 with the military coup
that placed John Jerry Rawlings in power. In 1989 the Rawlings’ regime set in
place a policy framework known as the National Electrification Scheme (NES)
that would lead to the most significant expansion in electricity access that had
yet occurred in the nation’s history.

Established in the years leading to Ghana’s first democratic election since Rawl-
ing’s rise to power, the NES set a goal of universal electricity access by 2020
(Kemausuor and Ackom, 2017). The NES reflected a change in the ideas and
interests at the governance arrangements level of the Ghanian power sector pol-
icy regime. The idea at the core of the developmental regime had historically
been industrialization for economic growth. While industrialization continued
to occupy a central role in the power sector regime, Rawlings’ political prerog-
ative to extend public benefits into the long-neglected northern regions of the
country meant that the power sector would now accommodate a new policy
goal of universal energy access. Crucially, rather than reform the institutional
apparatus in order to accommodate this new interest, Rawlings retained the
regime structure. Beginning in 1990, Ghana’s electricity access began a rapid
acceleration that would continue for three decades.

Incorporating the policy goal of extending electricity access did not appear to
stretch the capacities of the developmental regime. The NES was designed so
as to inlay the expansion of electricity access into the organizational fabric of
the developmental regime by assigning the responsibility of grid extension and
management to the same limited set of actors (the MoE, ECG, and the VRA)
rather than establishing new institutions or policy mechanisms. This held coor-
dination costs constant, and layered no new rules or ambiguities on the regime.
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A World Bank evaluation report of the Northern Grid Extension Project speaks
to the effectiveness of the developmental regime’s implementation of the NES:
“the project was well prepared and implemented with commendable efficiency.
The facilities included in the original scope of the project were completed below
budget and on schedule,” (World Bank, 1993) Similar to historical generation
projects, the core of financing for the expansion came from direct investments
by the GoG (with assistance from the World Bank), invested through the MoE,
which laid and executed plan for grid extension. ECG continued to assume op-
eration of any extensions to the grid, receiving proportionate appropriations to
cover costs from the MoE. The large baseload of installed generation capacity
that the regime developed over previous decades provided sufficient resources to
support the expansion of the grid for the first ten years of the program, a period
which oversaw the electrification of 2350 communities (approximately 56% of
the original 4200 targeted communities) (Kemausuor and Ackom, 2017).

Partial Liberalization and Regime Resistance

The calls for power sector liberalization beginning the mid-90s were initially met
with resistance from the Rawlings government. Already set upon an aggressive
path to national electrification, unbundling and/or privatizing transmission and
distribution would have represented an interruption to the state-led regime’s
operations. However, a drought in 1993 led to sweeping power cuts across the
country, exposing the liabilities of the country’s overreliance on hydroelectricity.
In a bid to diversify the sector, the GoG sought support from the World Bank
for the construction of a thermal power plant. The Bank offered financing
in exchange for liberalization of the power sector (Gore et al., 2019). The
Ghanaian government’s response to this condition was a strategy of outward
placation and internal regime resistance that delayed the implementation of the
most significant reforms until 2005.

The GoG began by establishing the Power Sector Reform Committee (PSRC),
which would study and make recommendations about how to reform the sec-
tor. The Bank took this as a sufficient commitment to reform and issued a
$175.6 million loan for the thermal plant and Takoradi, construction of which
began under the extant state-led regime model. Three years later, the PSRC
issued a plan that would 1) establish an independent regulator, 2) unbundle
the Volta River Authority to allow competition in generation and distribution,
3) corporatize state-owned entities, and 4) make tariff-setting procedures more
transparent. While the reform recommendations represented the consensus at
the Bank, their implementation encountered significant resistance that led to
long-term delays. The privatization of the VRA was opposed by VALCO, which
feared the elimination of the aluminum company’s long-term bulk electricity
contract that was a cornerstone of the developmental regime’s program of in-
dustrialization. VALCOs’ protests delayed the privatization of the VRA for
nearly a decade. The Ministry of Mines and Energy’s attempt to raise tariffs
approximately 300% was met by swift resistance from civil society, which held
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ongoing protests which successfully appealed to the Rawlings’ administration
to halt the increase. The administration did establish the Public Utilities Reg-
ulatory Commission (PURC), which it tasked with establishing tariff-setting
guidelines. And while the PURC moderately raised tariffs in 1998, the institu-
tion has never maintained a policy of setting cost-reflective tariffs (Gore et al.,
2019). Throughout the 1990s, amidst these pressures to reform, the develop-
mental elements of the power sector policy regime continued to implement the
NES, with the MoE, ECG, and VRA working together to extend distribution
and transmission.

The Layering of Market Governance

Some aspects of the liberalization era reforms proved less controversial than
tariff increases, unbundling, and privatization. Parliament passed legislation
opening the sector to private investment and establishing the Energy Commis-
sion (EC), a “steering agency” which would serve as the regulator of private
sector activity as well as provide recommendations to the President on direc-
tions for energy policy. While the EC received government appropriations as a
statutory entity, it’s finances also depended on levies on private sector activity
in the energy and power sectors (Government of Ghana, 1997). The institu-
tional incentives of the EC were thus aligned with their statutory mission; to
increase private sector activity in the energy and power sector.

In 2000, the EC granted the first license to an IPP for electricity generation.
While they were never fully privatized, ECG and the VRA were corporatized in
2000, and set under the direction of independent boards of directors. However,
management continued to be appointed and controlled by the President (Gore
2019).

In December of 2000 John Kufour was elected president of Ghana, defeating
JJ Rawling’s Vice-President and NDC nominee John Atta Mills, marking the
first transfer of executive office since Rawlings’ forcefully took power in 1979.
By the early 2000s, rapid growth in electricity demand from a combination
of population growth, steady economic development, and the regime’s ongoing
implementation of the NES began to outstrip growth in generation capacity.
Kufour did not stall the NES grid expansion despite its upward pressure on
demand, and retained the developmental regime elements organized around its
implementation (the MoE and ECG acting with the president’s political spon-
sorship)(Kemausuor and Ackom, 2017). However, in order to meet growth in
demand, Kufour decided to pursue reforms consistent with bank recommenda-
tions designed to incentivize investment in generation capacity by liberalizing
the sector.

Under the Kufour administration, the government unbundled the VRA, multi-
plying the agents responsible for the implementation of policy, and the newly
established Energy Commission issued guidelines for private sector generation
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investment, marking the most significant reform to the structure of the develop-
mental regime thus far(Gore et al., 2019). In combination with these reforms,
the government’s passage of the 2006 Strategic National Energy Policy (SNEP)
signalled a change at the governance arrangements and policymaking levels from
a purely developmental, state-led governance logic towards the layering of a mar-
ket governance structure, albeit amidst the preservation of the developmental
regimes function of expanding energy access(Kemausuor and Ackom, 2017).

The SNEP emphasized the importance of attracting private sector investment
in generation, as well as the importance of creating incentives for investment
in renewable energy production. The SNEP also directed the expansion of
hydrocarbon energy supply through the completion of the West African Gas
Pipeline (WAGP)(which enabled the import of natural gas from Nigeria) as
well as intensified hydrocarbon exploration (Kemausuor and Ackom, 2017).

In 2009 John Atta Mills was inaugurated president, having defeated Kufour’s
NPP nominee Nana Akufo-Addo. Just as Kufour’s government preserved the
NES policy of grid expansion inherited from Rawlings, Mills’ government did
attempt to reassert government control over the increasingly liberalized genera-
tion sector. Liberalization had effectively split this responsibility onto multiple
agents, both state-owned (the VRA) and private sector, and it was on this new
hybrid power sector model that generation capacity would subsequently expand.

The Unbalanced Growth of The Private Generation Industry

The SNEP called for a sustainable development framework that aimed to attract
private sector investment in both renewable and hydrocarbon based electricity
production. The quasi-liberalization of the power sector did result in a signif-
icant expansion of private sector activity in electricity generation, however it
was almost entirely concentrated in hydrocarbon based production (Aboagye
et al., 2021). The unbalanced nature of this development is a reflection both
of the state’s prioritization of universal energy access over renewable energy
development, and the way in which the layering of market governance during
the Kufour administration’s sector reforms created opportunities for strategic
shirking on the part of ECG, the government’s implementing agent.

In 2011 the Ghanian Parliament passed the Renewable Energy Act (REA),
which amongst other things set a goal of 10% of electricity generation from
renewable energy sources by 2020 (Kumi, 2017). While the goal of expanding
electricity access thrived under a coherent, unified developmental regime for al-
most two decades, the goal of renewable energy development was conceived in a
policy regime augmented by the implementation of liberalization reforms that
lacked a similar coherence around this new policy goal. Misalignment between
the administrative responsibilities and policy instruments of the Renewable En-
ergy Act and the new layer of institutional incentives the liberalization reforms
placed on the energy policy regime, in particular the solvency imperative com-
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Figure 7: The Hybrid Policy Regime of Ghana
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mercialization placed on the major state-owned entities such as ECG and VRA,
has frustrated efforts to grow renewable energy in the country.

The REA designated the Energy Commission as the pilot agency for the Act’s
implementation. That the Energy Commission, and not the Department of
Mines and Energy, was chosen as the pilot agency for this policy goal reflected
the choice at the governance arrangements not to incorporate renewable energy
into the developmental regime apparatus responsible for industrialization and
energy access, but under a mode of market governance (see figure 7). The EC
was charged with overseeing the implementation of the three primary policy
instruments designed to spur renewable energy generation: the Feed-In-Tariff
and Net Metering Schemes and the Renewable Energy Fund.

Feed In Tariff

The Feed-In-Tariff (FiT) is a widely adopted policy in the developed world de-
signed to incentivize IPPs by offering long-term, cost-reflective power purchase
agreements (PPAs) that guarantee investors an acceptable rate of return. In
Ghana, the FiT rate was to be set by the PURC in consultation with the EC
based on the type of technology used to generate electricity, assurance of the
financial integrity of public utilities, and a balancing of investor interest against
the net effect of the cost of the renewable energy on consumer tariffs. The REA
required both that the SOEs sign PPAs approved by the PURC under the FiT
rate, and that they connect IPP’s generation infrastructure to the transmission
grid, the costs of which were to be passed to the IPP through the tariff rate
(Kumi, 2017).

The FiT program initially attracted some investor interest, with the EC grant-
ing 124 provisional Wholesale Electricity Supply Licenses for utility scale grid-
connected renewable energy (RE) projects in the years following the passage of
the REA. However, of these 124 licensees only three projects have been com-
missioned. The failure to convert investor interest into electricity generation
is generally attributed to breakdowns in the negotiations between IPPs, the
PURC, and SOEs over the terms of PPAs. In particular, a central problem has
been an underlying lack of confidence in ECGs willingness to honor payment
obligations to renewable energy IPPs required under the REA, a reflection of
ECG’s obligation as an agent to its government principal’s prioritization of elec-
tricity access. In the case of FiTs, as in the other policy instruments discussed
in this section, ECG cited new institutional rules layered under commercializa-
tion in order to avoid shirk legislative obligations to develop renewable energy
resources (Aboagye et al., 2021).

Net-Metering

The REA provided for the creation of the National Rooftop Solar Program, a
net-metering scheme which would provide monetary incentives for residences
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to purchase solar panels and feed solar energy back into the grid. However, in
2017 when the program was to be scaled up following a successful pilot program,
ECG raised financial concerns to the EC and PURC that the program would
incur large revenue losses, bringing a halt to its implementation. While the EC
and PURC have stated that they would work to reinstate the program, they
have yet to come to an agreement with ECG and the NRSP remains on hold
(Aboagye 2021).

The Renewable Energy Fund

The Renewable Energy Fund was created by the REA to “provide financial
resources for the promotion, development, sustainable management and utiliza-
tion of renewable energy sources.” The problem with the Renewable Energy
Fund is quite straightforward; it has never been significantly funded. While
the REA outlined a variety of financing mechanisms, in practice, because the
Renewable Energy Fund was under control of the Energy Commission, it was
expected that the main source of funding would come from the EC’s general En-
ergy Fund. However, the Energy Fund itself is financed by a levy on petroleum
products, which has provided only limited contributions, and thus the EC has
not set part of the EF aside to support the REF (Aboagye et al., 2021).

Exploitation of Ambiguities in a Layered Policy Regime

The conclusion that ECG’s refusal to honor its obligations to the FiT and
Net-Metering programs is a selective exploitation of ambiguities created by the
layering of commercialization rules is evidenced by the fiscal commitments the
firm does make. In the period since the opening of the generation sector to
private investment, the overwhelming majority of new generation capacity from
the private sector has been from thermal sources (Aboagye et al., 2021)(Pueyo,
2018). Second, one of the primary sources of ECG’s financial insolvency is a
lack of revenue collection from government customers, which reflect 65% of the
firm’s rolling arrears (Pueyo, 2018). ECG’s adherence to its solvency imperative
is janus-faced; hawkish when it comes to meeting the costs of renewable energy
policies, and dovish when it comes to meeting the obligations of the NES, fund-
ing private thermal generation, and holding government debtors accountable.

If there was any further doubt as to the policy regime’s lack of commitment
to the goal of renewable energy development, in 2017 the Energy Commission
suspended the issuance of wholesale electricity generation licences to renew-
able energy IPPs. Ironically, the EC’s reasoning was a problem of oversupply,
which reflected the multi-year influx in generation from thermal-powered IPPs
(Aboagye et al., 2021).

ECG’s substantial investments in private thermal production and its subsidiza-
tion of government electricity consumption reflect the continuing dominance
of the central ideas, interests, and institutional relations of the developmental

24



regime, in which a tightly knit coalition of state-owned enterprise management,
ministry officials, and the office of the presidency maintain a cross-institutional,
coherent focus on the expansion of electricity generation and distribution. The
REA failed because it did not incorporate the goal of renewable energy growth
into the structure of the developmental policy regime in the way that the Na-
tional Electrification Scheme did. Because the growth of renewable energy in
Ghana relies on cooperation from ECG, and ECG has both institutional incen-
tives and legal rationales to shirk this cooperation, it is unlikely to be effective.

4.2 Kenya

Kenya leads Sub-Saharan Africa in renewable energy generation. However, until
recently, Kenya lagged behind many of its peers in public access to electricity.
The current state of the power sector reflects three important facts about its
policy regime: 1) Kenya’s regional leadership in renewable energy growth is a
consequence of the incorporation of geothermal generation into the developmen-
tal regime’s emphasis on industrialization. This initial incorporation has had
path-dependent effects on the regime, which has increasingly relied on state-
capital investment in geothermal energy to underwrite its ambitions for the
power sector. 2) Kenya’s recent successes in expanding electricity access are
a consequence of two significant political-economic changes: heightened demo-
cratic pressures for public service delivery coming as a result of the legalization
of multi-party democracy in 1992 placed pressures on the Kibaki government to
invest in expanding access, changing ideas and interests at the governance ar-
rangements level. However, the Kibaki government’s progress on this issue was
constrained by elements of regime incoherence introduced by the more robust
implementation of liberalization reforms that had begun only half-heartedly un-
der the previous Moi government. The return of the KANU to power in 2014
led to a reassertion of the central political-economic governance arrangements of
the developmental regime, in which close coordination between KPLC and the
KANU political leadership yielded swift progress towards government policies,
with limited concern for the solvency of the public utility. Third, building on the
two previous points, the introduction of liberalization reforms and market-based
policy instruments have had only a marginal effect on either universal energy
access or renewable energy growth. Progress towards both goals have come
about when the developmental regime is functioning. Instead, the most signif-
icant effect of liberalization of Kenya’s power sector has been the development
of a private sector hydrocarbon generation industry.

State-Led Renewable Energy Growth In the mid 1970s, droughts affect-
ing the reliability of installed hydroelectric capacity, projected increases in de-
mand due to expanded industrial activity, and the volatile and increasing cost
of importing oil for thermal generation (upon which the balance of Kenya’s
non-hydroelectric generation depended) all provided urgent incentives to ex-
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plore alternative energy sources. Geothermal exploration in Kenya had begun
as early as 1956 with the drilling of two wells at Olkaria in the Rift Valley, and
beginning in 1967, the Government of Kenya, in partnership with the United Na-
tions Development Program, began extensive geothermal resource assessments,
leading to a decision to focus further development on Olkaria. Six wells were
drilled from 1971-1976, yielding positive results (MoEP 2013). However, it was
not until 1978 that increasing oil prices made geothermal development cost
competitive with thermal generation, and geothermal development began in
earnest. The Development Plan of 1979-1983, financed largely by the World
Bank, heavily prioritized geothermal, and 23 wells were drilled at Olkaria. The
first geothermal power plant, Olkaria I, was commissioned in 1981, providing
45 MW of installed capacity. Olkaria II was subsequently completed by 1992
(World Bank, 1990)(Mwangi, 2005).

Private sector participation is responsible for a relatively small portion of Kenya’s
renewable energy generation. Instead, private sector investment has primarily
contributed to the development of hydrocarbon based generationPueyo (2018)God-
inho and Eberhard (2019). Not only has liberalization failed to spur renewable
energy growth, but PPAs signed between the state and IPPs have been the
target of credible allegations of corruption and overpricing. These allegations,
as well as increases in power costs attributed to private sector tenders, led the
Kenyatta government to cancel all ongoing and incomplete PPAs with IPPs.

Expansion of Electricity Access In contrast to the developmental regime of
Ghana, socially-driven expansion of electricity access was not a priority at the
governance arrangements level of the Kenyan power sector until the legalization
of multi-party democracy in 1992 (Godinho and Eberhard, 2019). This placed
pressure on the incumbent KANU government to expand service delivery, and
thus a steady if slow expansion of electricity access began to take place in the
1990s. This period of expansion coincided with external pressures to reform the
power sector from the centralized model that had persisted since decolonization,
in which Kenya Power & Lighting Co. (KPLC) occupied a central role as an
implementing agent of government policy, maintaining close connections with
key government decision makers (International Bank for Reconstruction and
Development, 1967). In 1996 KPLC was unbundled into separate units for
generation, transmission, and distribution, and the power sector was liberalized
to encourage private sector participation(Newell and Phillips, 2016).

The increase in coordination costs across the power sector regime driven by the
reforms is demonstrated by the ongoing conflict between KPLC (which main-
tained transmission and distribution responsibilities) and KenGen (the SOE de-
veloped to manage generation) in the early 2000s. In 2002 KPLC owed KenGen
approximately $140 million, and KenGen found itself unable to pay contrac-
tors on the ongoing Olkaria II geothermal project. A meeting between KPLC,
KenGen, and the World Bank and European Investment Bank was held at the
national treasury, bringing together stakeholders from all three levels of the pol-
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Figure 8: Electricity Access in Kenya 1990-2016

icy regime. Under pressure from funders, KPLC agreed to honor its debts to
KenGen; it was now clear that it could no longer rely on the governance ar-
rangement of the developmental regime. The government’s interests remained
concentrated in the expansion of generation, for which KPLC was no longer the
established agent(Godinho and Eberhard, 2019).

Electricity access in the post-reform period grew at a slow if steady pace. More
recently, however, Kenya has experienced rapid gains in electricity access and
production. To what extent are these gains functions of the reforms? Accord-
ing to an independent analysis of the Kenyan power sector commissioned by the
World Bank, recent gains in electricity generation and access have far more to
do with state intervention in the sector than increases in private sector partici-
pation. In particular, the election of Uhuru Kenyatta and the return to power
of the KANU appears to have resulted in something of a return to the sector’s
pre-reform developmental model, characterized by high levels of state spending
in generation, transmission, and distribution, and a restoration of the KPLC’s
role as the implementing agent of state policy(Godinho and Eberhard, 2019).
Figure 8 below charts the progression of electricity access during the reform
period, with a notable increase in the rate of increase following the election of
Kenyatta in 2013.

Kenya’s modern power sector regime reflects a retreat away from the post-reform
decentralization and towards a reconcentration of state power. Observers cau-
tion that this reassertion of so-called ”political interference” in the power sector
may augur inefficiencies in utility operations that bring down their fiscal sustain-
ability and quality of service. However, the social gains to a more centralized
power sector policy regime, in which KPLC and KenGen operate as clear agents
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of political principals, are undeniable. While reform efforts may have increased
the creditworthiness of state-owned entities, the political sustainability of a lib-
eralized power sector model is itself open to question, as millions of Kenyans
continue to demand access to affordable electricity.

4.3 South Africa

South Africa is a regional leader in electricity access, but its performance in
this regard has declined since the onset of a supply crisis that began in the
mid-2000s. Its performance on renewable energy development, while lauded by
many in the development community, is lacklustre in absolute terms and woeful
relative to its potential. This study makes three regime-contingent points about
the country’s progress towards energy access and renewable energy development.
The first is that regime incoherence emerging from the implementation of lib-
eralization reforms is largely responsible for the supply crisis of the mid-2000s.
Instead of maintaining the vertically-integrated, centralized power sector of the
developmental period, the government signalled that the burden of generation
would shift from the monopolistic SOE Eskom onto a non-existent private sec-
tor, leading to a generation shortage that still has yet to be filled. The second
point is that the shortfall created by this incoherence presented ambiguities in
the system that the Zuma administration exploited to build a vast patronage
network that has had catastrophic effects on state capacity and legitimacy. This
leads directly to the third point, which is that rather than being incorporated
into the developmental regime, the introduction of renewable energy took place
in the context of the Zuma administration’s kleptocratic exploitation of ambigu-
ities and incoherence wrought by the liberalization agenda. This has led to the
paradoxical outcome that market-based policy instruments for the promotion
of renewable energy have been an outright failure in the most developed market
economy on the continent.

Transition to Democracy, Introduction of Reforms, and the Expan-
sion of Electricity Access

Following the democratic transition, Nelson Mandela’s African National Congress
(ANC) government inherited a power sector that, while highly developed rela-
tive to others in the region, reflected the racist policies of the Apartheid regime.
Organized around the vertically-integrated state-owned electricity giant Eskom,
the power sector resembled other developmental sectors in the region in its
centralization, and the proximity between management of the utility and the
political apparatus that sat atop it. The ANC government faced immediate
pressure both externally (from the World Bank) and internally (from liberation
activists skeptical of all Apartheid-era institutions) to break up and overhaul
Eskom. However, in recognition of Eskom’s important role in supplying cheap
energy to to what scholars call the Minerals-Energy-Complex (MEC) that lay
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at the heart of the national political economy, the ANC opted to maintain the
firms’ vertical-integration and thus political control over the power sector as a
whole.

Retaining the centralized policy regime yielded immediate advantages in the
early years of the Republic. The ANC moved swiftly to leverage its control
over the sector to repair historic inequities in electricity access through the
National Electrification Plan (NEP), an ambitious social electrification project
which expanded the national grid in a genuine, non-racialized bid for universal
electricity access. The NEP electrified 2.5 million new homes from 1994 to 2000,
in a scheme organized around the developmental regime; the MoE financed the
expansion (backed by international development financing), and Eskom imple-
mented it.

In a parallel development, and following from the influence of IDIs at the gov-
ernance arrangements level, the government acceeded to selective liberalization
reforms over the course of the 1990s. In 1995, through Amendments to the Elec-
tricity Act of 1986, the Electricity Control Board was replaced with the National
Energy Regulator of South Africa (NERSA), an independent regulator with far
greater power than the ECB, including the ability to regulate market access
through the licensing of all generation, transmission, and distribution firms, as
well as tariff approval. The Eskom Amendment Act of 1998 vested ownership
of the firms’ equity in the state, repealed its tax-exempt status, and mandated
that the Ministry of Public Enterprises incorporate Eskom as a limited liability
corporation with share capital, opening the firm to equity financing on top of
the state’s controlling share. The Eskom Conversion Act of 2001 directed the
firm to convert its generation, transmission, and distribution firms into three
separate holding companies that were then slated for privatization. In the years
leading up to and during these reforms, the government began denying Eskom’s
requests to finance additional generation capacity in anticipation of the firm’s
full privatization and the entry of IPPs into the market. Thus while the gov-
ernment maintained Eskom’s centrality to the power sector, they corporatized
its management structure and began the unbundling process(Greenberg, 2008).

Reform and the Supply Crisis

The portion of the reforms that most significantly impacted Eskom were the un-
bundling and subsequent privatization requirements dictated in the Conversion
Act. Eskom began preparation for unbundling by organizationally “ringfenc-
ing” their generation, transmission, and distribution businesses, and readying
assets for partial sale. However, by 2003, the government was already back-
ing off from implementing privatization reforms; at the time, Finance Minister
Trevor Manuel cited a poor global climate for privatization, as well as the recent
California energy crisis which had come as a result of deregulation in the energy
sector. After their 2004 election victory, the ANC formally announced that it
would not be moving forward with the sale of Eskom’s core assets. However, the
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initial reforms (in particular the halting of state investment in generation) had
already had effects on the power sector, and this doubling back on implementa-
tion created a source of incoherence that would reverberate for over a decade.
(Greenberg, 2008)

By 2004 Eskom’s expansion of its generation capacity had been frozen for at least
five years against rising national demand for electricity, propped up both by the
NEP and significant economic growth. But by the time Eskom recommenced its
program of expanding generation capacity in 2005, following the governments’
announcement that it would remain public and “bundled,” its resources were
severely constrained, and low tariffs meant the firm had limited cash reserves.
Whereas the general expectation was that by 2005 Eskom would be a partially
privatized entity issuing shares for equity financing, instead it remained a fully
public entity that was now raising capital through debt financing. Its obligations
to serve the dual goals of social electrification and industrialization by providing
cheap electricity remained the same, but were increasingly at odds with the in-
stitutional expectations and responsibilities layered by liberalization(Greenberg,
2008)(Bowman, 2020).

When Jacob Zuma came to power in 2009, South Africa was experiencing a
full on electricity supply crisis, as private sector investment had failed to ma-
terialize sufficiently to fill the gap created by the state’s withdrawal from the
generation sector. The Zuma government’s response was to foster generation
supply through the economic channels of the Mbeki-era Black Economic Em-
powerment (BEE) initiative, in what was essentially a bid to create and indige-
nous, Black-owned private power generation sector. This strategy was reflected
in Eskom’s procurement budget, which rose from an annualized average of .8%
of GDP in the period 1998-2007 to over 3% of GDP by 2012. Meanwhile, the
newly appointed Minister of Public Enterprises made clear to Eskom manage-
ment that it was no longer necessary to operate as a business, stating that this
“is our money and we have the right to leverage it to achieve what we want to
achieve.” (Bowman, 2020)

Under Zuma, Eskom awarded billions of rand in tenders across the produc-
tion, operation, and maintenance functions to many brand new firms that had
emerged in the space created by BEE legislation. Unfortunately, many of these
firms, led by politically-connected elites who have come to be known as tender-
preneurs, did not deliver on the terms of their contracts, resulting in construc-
tion failures and delays that stunted the recovery of the power sector(Bowman,
2020).

Renewable Energy in the Hybrid Regime

The exigencies of the energy crisis represented an important opportunity for the
growth of renewable energy in South Africa. By 2008, renewable energy tech-
nologies were cost-competitive with fossil-fuels, and offered shorter lead times
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than did large, coal-fired power plants. In spite of their potential to help solve
the crisis, however, renewables have not yet played a substantial role in repair-
ing the energy shortfall, and by most indications, they are unlikely to anytime
soon. Why has this been the case?

Eskom’s role and strategy in resisting renewable energy development reflects
two key characteristics of the hybrid power sector policy regime: 1) the set of
interests at the governance arrangements level, which were now dominated by a
combination of the MEC and the Zuma administration’s buregoning parastatal
patronage network, and 2) the ambiguity of responsibility created by the layering
of commercialization rules.

Tariff and Competition Suppression

The government and the associated industries of the Minerals-Energy-Complex
retain a shared interest in cheap electricity to power their respective political
and economic goals. The coal industry has an interest in retaining Eskom’s
demand for its low grade coal assets with little export potential. Eskom can
satisfy both of these interests through sub-commercial tariffs, which offer the
dual benefit of providing cheap power to its principals and keeping the returns
on investment sufficiently low so as to crowd out competition with coal from
the renewables sector. Eskom is aided in doing so by the the labor unions
and industry organizations which can pressure the government to hold tariffs in
place. This relationship is demonstrated by a series of events in 2007.

When NERSA (National Electricity Regulator of South Africa, the agency re-
sponsible for setting tarriff prices) approved a doubling of tariffs in 2007 to
enable greater cost-recovery at Eskom, it was met with swift resistance from a
combination of industry groups (Chamber of Mines, Minerals Council of South
Africa, the EIUG) as well as trade unions. This led NERSA to slow the tariff
increases, leading Eskom to pile on debt in order to continue providing elec-
tricity to its clients at sub-commercial rates. Meanwhile, Eskom’s efforts to
increase supply primarily focused on the troubled construction of the Medupi
and Kusile coal-fired power plants, which have been slowed by a reliance on unre-
liable contractors from Zuma patronage network-Coal industry nexus(Bowman,
2020) (Burkhardt and Cohen, 2019).

Civil society protests against consumer tariff increases are now a regular element
of South African politics. These reflect both the legitimate concern of South
Africa’s poor over the affordability of electricity, and the industrial lobby’s pref-
erence for keeping electricity costs low.

Exploitation of Commercialization

Feed-in-Tariffs offer the opportunity for RE generation firms to side-step the gov-
ernment and MEC’s downward pressure on tariffs by offering them guaranteed
cost-recovery outside the generalized generation tariff structure. This policy in-
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strument breaks down, however, because it requires buy-in from Eskom, which
must sign power purchase agreements (PPAs) in order to guarantee this cost
recovery. Eskom is able to reject these PPAs because of ambiguities of responsi-
bility created by the layering of commercialization rules. When pressured on its
reluctance to sign PPAs, Eskom can cite its solvency and profitability obliga-
tions to shareholders. While Eskom’s provision of cheap electricity to companies
of the EIUG flies in the face of this solvency imperative, it can still be exploited
in the interests of its principals at the governance arrangement level.

From the beginning of the energy shortfall in 2008, the Department of Energy
issued calls for IPP bids to contribute to generation. Yet Eskom, which was
responsible for concluding the bids by signing PPAs with the IPPs, consistently
delayed key decisions that would have allowed IPPs cogeneration opportunities.
This harmed both renewable and non-renewable contractors. 125 qualifying
bids totalling 4900 MW of generation capacity failed to obtain contracts with
Eskom in this period (Ting and Byrne, 2020).

In 2009, the DOE amended the Electricity Regulation act to accommodate
large-scale renewable energy projects with private sector investors, and NERSA
began the Renewable Energy Feed-in Tariff (REFIT). However, NERSA was
accused of stepping outside its mandate when it initiated legally binding tariff
agreements ahead of Department of Energy approval. From 2009-11, the DOE
and Treasury worked together to establish a framework for a competitive bid-
ding process that would be called the Renewable Energy independent Power
Producers Procurement Program (REI4P), which was launched in 2011 (along
with the revocation of NERSA’s Refit)(Ting and Byrne, 2020).

The development and implementation of REI4P has been applauded in that it
was able to quickly generate interest and activity in renewable energy generation.
Scholars have attributed this early success to the fact that RE I4P was developed
and operated out of the IPP office within the DOE in close consultation with the
Treasury Department, historically an institutional adversary of Eskom. The IPP
office is an ad hoc group within DOE that is staffed by over one hundred private
consultants with limited permanent staff from the government. According to
interview evidence, the IPP office was able to work effectively with private sector
partners to instill interest and confidence in the bidding process. Additionally,
the RE I4P received significant attention in the public debate on the energy
shortfall, leading to an open contestation of Eskom’s dominance in the sector
and enhanced public scrutiny on its behaviour. Leading up to 2015, South Africa
produced approximately 5 GW in four bidding windows across 77 Renewable
energy generation projects (Ting and Byrne, 2020).

While RE I4P was able to make initial progress in securing bids, Eskom effec-
tively resisted signing PPAs through a variety of subversive actions. In 2015,
Eskom leveraged its monopoly status to block the signing of PPAs with RE
I4PP IPPs by preventing them from receiving budget quotes necessary to fi-
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nalize their agreements. They also created additional barriers to entry by rais-
ing grid-connection costs for RE developers. Finally, Eskom encouraged the
National Union of Metalworkers of South Africa (NUMSA) and the National
Union of Mineworkers (NUM) to begin protesting the loss of jobs from the de-
commissioning of old coal-fired power plants. The NUM conducted nationwide
strikes which halted the scheduled decommissioning of five old coal-fired power
plants(Ting and Byrne, 2020). By 2017, under pressure from renewable en-
ergy industry associations and the press, NERSA began an investigation into
Eskom’s refusal to sign PPAs with renewable firms. When pressed on the mat-
ter, Energy Minister Mmamoloko Kubayi stated “Treasury issues guarantees
to Eskom, and Eskom is concerned that if they are required to sign PPAs for
REIPPP bid window 3.5, 4 and 5 projects, it will further impact negatively on
their balance sheet. This is why we had to include Treasury to have a look at
the impact to ensure we do not get another downgrade. We are waiting for the
task team to come back to us.” (Yelland, 2017). NERSA’s investigation has
itself been criticized for undue delays a reluctance to make hearings open to the
public (Slabbert, 2017).

4.4 Comparative Analysis

A comparison of the Ghanaian, Kenyan, and South Africa experiences yields
two important conclusions. The first is that when it comes to power sector
policy goals, the most significant successes in electricity access and renewable
energy growth have come when there are committed political principals at the
governance arrangements level, and a limited set of agents at the policy for-
mation and implementation levels whose primary interests lay with satisfying
the demands of their principals. Ghana’s success with the NES, South Africa’s
success with the NEP, and Kenya’s successful geothermal development program
all came under centralized power sector policy regimes in which tight networks
bound implementing agents (a single, vertically integrated state-owned entity)
to willing government principals who perceived the policy goal as an important
political economic prerogative. Failure, on the other hand, has come when pol-
icy implementation is assigned to incoherent combinations of state and market
actors with conflicting incentives and high coordination costs. Ghana’s renew-
able energy development program has largely failed as it relies on coordination
between implementing agents with split incentives (ECG’s imperatives are to
continue implementing the NES, and to reduce costs elsewhere). While South
Africa’s renewable energy development program REI4P saw initial success, it
was ultimately halted when it came into conflict with the priorities of the state’s
primary implementation agent Eskom.

The second conclusion drawn from the comparison is that policy sequencing
matters for implementation effectiveness. Ghana eventually began a serious im-
plementation of liberalizing power sector reforms in 2005, but this was preceded
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by fifteen years of implementing state-led plans for universal energy access. By
that time, a tight regime network between the government, the Ministry of En-
ergy, and the Electricity Company of Ghana with shared sets of ideas about
expanding electricity access had solidified around the goal and mode of gov-
ernance behind the National Electrification Scheme. Evidence of ECG’s path-
dependent adherence to this regime goal is found in the company’s declining
fiscal position, which is a result of accumulated arrears from its two principal
obligations: to provide power to government clients (which account for 65% of
unpaid debt) and to the indigent beneficiaries of its electricity access program
(Pueyo, 2018). On the other hand, the goal of renewable energy development
was introduced into the policy regime after liberalization had begun in earnest,
and ECG’s corporatization and fiscal imperatives layered under liberalization
reforms have served as a debilitating source of inconsistency with the goals and
policy instruments of the market-led approach of the Energy Commission and
private renewable energy generators. Further, instead of serving as a vehicle for
renewable energy development, liberalization has resulted in the proliferation of
private hydrocarbon production, which signs PPAs with ECG below the rate
offered by Feed-in-Tariffs.

The importance of policy sequencing is evident in the Kenyan experience with
renewable energy. While Kenya submitted to a robust implementation of power
sector reforms around 2000, the introduction of geothermal generation decades
earlier established renewable energy as a critical element of the developmental
regime that was insulated against the impacts of reform. Instead, state-capital
investment in geothermal generation remained a core element of the Kenyan
power sector amidst pressure for widespread state divestment. The predomi-
nance of renewable energy as a priority at the governance arrangements level
was affirmed through the creation of the Kenya Geothermal Corporation in
2008, which established a special purpose vehicle for retaining the relationship
between presidential priorities, the Ministry of Energy, and the state-owned
generation sector. More recently, the persistent effects of the developmental
regime’s understanding of renewable energy as a valuable investment of state
capital has manifested in the Lake Turkana Wind Project, which resembles
the developmental era approaches to geothermal in scale, financing structure,
and government commitment. By contrast, private sector growth in the gen-
eration subsector, which has grown substantially since the implementation of
liberalization reforms, has been overwhelmingly concentrated in hydrocarbon
development.

The South African case illustrates the pitfalls of layering market logics on state-
led policy regimes. While South Africa’s power sector institutions and macroe-
conomic conditions positioned the nation to extend its generation capacity in
the early 2000s, a truncated lurch towards privatization that removed gener-
ation from the state’s portfolio left the country with an electricity shortfall
that continues to plague it today. Efforts to shore up the country’s generation
capacity through private-sector partnership appear to have struggled amidst
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the ambiguities of responsibility created by sector liberalization; rather than
continue to channel investment through Eskom, the bloating of the firm’s pro-
curement budget and its mandate to purchase from private firms has resulted
in unfinished projects and financial waste. These shortcomings exhibit the co-
ordination costs of splitting the generation responsibility between a single firm
accountable to government principals and a diffuse network of IPPs that lack
the same obligations as the state’s implementing agent.

This comparison carries important lessons for policymakers concerned about
renewable energy development in Sub-Saharan Africa. The legacy of develop-
mental regimes now coexists with a layered set of institutions from the era of
power sector reform that are incentivized to expand private sector activity in
electricity generation. But rather than lead to the growth of renewable en-
ergy, this expansion has been concentrated in hydrocarbon development. This
particular growth trajectory is a consequence of the prevailing ideas of industri-
alization, economic development, and public service provision that bolster their
political support at the governance arrangements level. The successful growth of
renewable energy under a market-governance framework requires an alignment
of the incentives of developmental regime institutions with the layered steering
institutions introduced in the 2000s, such as the energy commission in Ghana.
Such an alignment is unlikely, as neither their inherited political imperatives
to their principals nor their layered commercial incentives lead them towards
cooperation with steering agencies or legislative prerogatives. Instead, their po-
litical imperatives motivate them to focus capacities on expanding electricity
access in ways that harm their fiscal health. This in turn provides a commercial
rationale not to accept the costs of renewable energy PPAs proposed by the
steering institutions, even in the face of legislative obligations to do so.

Forging coherence between developmental regime institutions and steering agen-
cies in order to make market-based mechanisms work is unlikely so long as
principals at the governance arrangements level prioritize industrialization and
political support over renewable energy development. However, as demonstrated
by the Kenyan case, when renewable energy is seen as an instrumental part of
industrialization and the expansion of energy access, its incorporation into de-
velopmental policy regimes can result in rapid growth in renewables, but not
through market-based mechanisms.

5 Panel Data Analysis

In order to conduct a broader test on the effects of liberalization reforms and
market-based renewable energy development instruments on electricity access
and production outcomes, I conducted a quantitative analysis of the effects of
a set of policy interventions across twenty-two Sub-Saharan African countries
over sixty years using a new panel-data set that combines previous data from the

35



Power Sector Reform Tracker (Urpelainen and Yang, 2018), the World Bank De-
velopment Indicators, and new longitudinal data gathered by the author based
on the Regulatory Indicators for Sustainable Energy (RISE 2020).

The goal of the analysis was to identify the relative strength of state-led and
market-based policy instruments in promoting key power sector goals of uni-
versal energy access and renewable energy growth across a broad swath of Sub-
Saharan African countries, accounting for differences in size, population, and
democratic quality. The conclusions of the comparative case study suggested
that a) state-led policy instruments tend to be more effective at promoting
universal electricity access and renewable energy development, and b) that lib-
eralization tends to decentralize policy regimes, increasing internal coordination
costs and incoherence and detracting from policy implementation.

5.1 Variables and Data

The following is a description of the variables and measures used. A complete
reporting of descriptive statistics can be found in Table 1.

Dependent Variables

Access to Electricity: A central motivation of power sector reform has been to
increase access to electricity. In order to measure access to electricity, I use
the Electricity Access (% of Total Population) indicator from the World Bank’s
World Development Indicators data. The WDI data is available from 1990-2015.

Renewable Energy (% of Total Electricity Production): Increasing electricity
production from renewable energy relative to hydrocarbons is a key power sec-
tor priority both because it lowers dependence on costly imports of hydrocar-
bons used for thermal generation, increases the domestic security of supply, and
reduces contributions to global warming.

Independent Variables

Liberalization Reforms

The liberalization reforms are a policy mix intended to make the power sector
more efficient and productive and to attract private sector investment in gener-
ation by doing so. In order to measure the extent of power sector liberalization,
I utilized data from the Power Sector Reform Tracker (PSRT) (Urpelainen and
Yang, 2018) which tracks the implementation of specific power sector reforms
at the country-year level from 1982-2013. The PSRT tracks eight key reform
indicators based on country-level analysis of legislation and regulation. Each
indicator is binary (0,1) representing a yes/no indication of whether or not a
reform has been implemented, and the PSRT score represents the sum total of
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these indicators (1-8). The use of a composite indicator is analytically desirable
as these reforms are intended as a synergistic policy framework.

Liberalization Law : The passage of a law restructuring the power sector by un-
bundling, commercializing, and/or privatizing state-owned utilities and opening
the sector to private investment and firms.

Corporatization: This variable indicates whether or not the state-owned entities
have been corporatized, which means that they have been removed from the
direct control of government and established as independent corporations with
boards of directors.

Independent Regulatory Agency : The establishment of an independent regula-
tory control agency that sets electricity tariffs, issues licenses for private power
sector activity, controls access to the transmissions network, and enforces sector
regulations.

Independent Power Producers: This variable measures whether or not it is legal
for independent power producers (IPPs) to operate in the generation subsector.

Unbundling : This variable indicates whether or not governments have divided
vertically integrated SOEs into separate units for generation, transmission, and
distribution. This reform is intended to remove natural monopolies and spur
competition, leader to greater electricity supply.

Wholesale Electricity Markets : The creation of voluntary public wholesale elec-
tricity market institutions which allow suppliers to compete in the generation
of electricity, guarantee access to the grid, and broker trades.

Choice of Supplier : The ability of consumers to select an electricity provider
amongst multiple competitive providers.

Privatization: This variable indicates whether or not governments have priva-
tized their state-owned entities by divesting and selling equity and assets to
private sector investments, as well as submitting to organizational restructuring
that outfits utilities as private corporations.

This work expects an inverse relationship between the implementation of liberal-
ization reforms and the accomplishment of power sector goals. This expectation
is based on the theoretical intuition that liberalization leads to decentralization,
misaligned incentives, and administrative incoherence.

Regulatory Indicators of Sustainable Energy (RISE)

The World Bank has recently compiled a set of regulatory indicators it considers
best practices for the development of sustainable energy and universal electricity
access. The RISE indicators feature state-led and market-based policy instru-
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ments. This work has selected key indicators representing both state-led and
market-based approaches to sustainable development.

National Electrification Plan (NEP): A National Electrification Plan is a government-
designed policy plan that outlines specific terms for implementation of on-grid
and off-grid access to electricity. NEPs set time-based targets for national elec-
trification rates and map out specific plans for completion based on particular
grid extensions and investments in generation capacity as appropriate. They
are state-led in that while they may include provisions to attract private sector
investment, they feature clear state commitments of capital and institutional
resources towards electrification.

National Renewable Energy Plan (NREP): A national renewable energy plan
(NREP) is a government designed, state-led plan that includes renewable en-
ergy as part of generation planning, provides for state capital and institutional
resources for renewable energy investment, and sets specific targets for imple-
mentation. NREPs go further than laws and policy frameworks for encouraging
renewable energy investment and set out clear state-led strategies for increasing
renewable energy as part of the national generation mix.

Feed-In-Tariff (FiT): Feed-in-Tariffs are a market-based instrument designed to
induce investment in renewable energy generation by guaranteeing long term
(10-20 year) cost-reflective tariff rates for independent power producers. FiTs
reflect a delegation of renewable energy development implementation to private
sector, rather than state-led actors.

This work expects NEPs and NREPs to be positively associated with growth
in electricity access and renewable energy development, as they reflect a del-
egation of implementation to state institutions with clear responsibilities to
principals. This is in contrast to FiTs, which rely on a combination of SOEs
and Independent Power Producers with conflicting commercial incentives, as
well as Independent Sector Regulators who face pressures to meet the demands
of both. NEPs and NREPs feature clear obligations for SOEs as directed by
political principals in the Ministry and/or Presidency, and are thus more likely
to be effectively implemented by the state apparatus.

Data on RISE indicators is collected in the following way. The RISE website
does not provide longitudinal data on the implementation of its selected regula-
tions. Instead, RISE provides a recent ”Scorecard” that ranks countries scores
(0-100) on each indicator. RISE does not provide a year of implementation, but
includes references to the legal documents (policy statements or legislation) that
justify the scores. For each regulatory indicator (i.e. Feed-In-Tariff), a country
is marked as ”1” if the score is greater than 50, and ”0” if the score is less than
50. If the score is greater than 50, I identified the year of implementation using
the documents provided by RISE. Year of implementation is used to create lon-
gitudinal data, with the value of implementation coded as ”1” at the first year
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of implementation and held as ”1” for every year thereafter. Country-years for
each regulatory indicator prior to the year of implementation are coded as ”0,”
representing the absence of the regulation.

Control Variables

GDP per Capita: National wealth is expected to have a positive impact on
sector outcomes as it suggests greater availability of financial resources. I thus
include GDP to control for variations in wealth. Data is from the World Bank
World Development Indicators.

Democratic Quality : Competitive, pluralistic electoral democracies are expected
to perform better than non-competitive, unipolar democracies in public service
delivery, as governing parties face greater pressure to provide benefits to con-
stituents in order to secure re-election. In order to measure democratic quality, I
include the V-Dem Polyarchy index which assess the quality of electoral democ-
racies around the world.

Land Area: For the models including electricity access, I include total land
area (measured in sq. km) as greater land area suggests greater difficulty in
expanding electricity access into rural locations. Data is from the World Bank
World Development Indicators.

Population: For the models including electricity access, I include population as
a control as it should be more difficult for countries with higher populations
to provide universal electricity access. Data is from the World Bank World
Development Indicators.

5.2 Models, Results, and Discussion

Three panel regressions were run to estimate the effects of regulatory inter-
ventions on electricity access and renewable energy. Model (1) estimates the
effects of the PSRI, NEPs, democratic quality, GDP, land area, and population
on electricity access. Model (2) estimates the effect of PSRI, NREPs, demo-
cratic quality and GDP on renewable energy production as a share of total
generation. Model (3) estimates the effects of PSRI, NREPs, Feed-in-Tariffs,
democratic quality and GDP on renewable energy production as a share of total
generation. Fixed-effects are employed in each model to account for unobserved
effects at the country level. Clustered standard errors are employed to account
for heteroskedasticity in the models.
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Table 1: Descriptive Statistics

(1)

count sum mean sd min max sum
Electricity Access 1296 37932.27 29.26872 25.80804 .01 100 37932.27
Renewable Energy (% of Total) 957 1081.637 1.130237 3.925018 0 48.27479 1081.637
Power Sector Reform Index 2928 1708 .5833333 1.363749 0 8 1708
Electrification Plan 505 215 .4257426 .4949454 0 1 215
Renewables Plan 588 192 .3265306 .4693432 0 1 192
Democratic Quality 2673 786.681 .2943064 .1970051 .009 .84 786.681
GDP (current USD) 2498 3.33e+13 1.33e+10 4.45e+10 9122751 5.47e+11 3.33e+13
Population 2919 3.44e+10 1.18e+07 2.03e+07 41700 2.06e+08 3.44e+10
Land 2734 1.38e+09 505160.5 566157.2 460 2481353 1.38e+09
N 2928
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Table 2: Panel Regression Results

(1) (2) (3)
Elec. Access (% of Pop.) Renewable Energy Prod. (% of Total) Renewable Energy Prod. (% of Total)

PSRI -0.456∗∗ 0.0380 0.0410
(-2.91) (0.97) (1.06)

National Electrification Plan 4.064∗∗∗

(4.90)

Democratic Quality 13.23∗∗ 1.636 1.365
(2.75) (1.11) (0.93)

GDP (current USD) -1.30e-11 -1.44e-12 -3.97e-13
(-1.42) (-1.00) (-0.26)

Land Area (sq. km) 0.000000812
(0.22)

Population 0.000000469∗∗∗

(6.78)

National Renewable Energy Plan 1.000∗∗∗ 1.190∗∗∗

(5.41) (5.90)

Feed-in-Tariff -0.975∗

(-2.27)

cons 6.810 -0.352 -0.297
(1.78) (-0.55) (-0.47)

N 384 272 272

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Results & Discussion

The existence of a national electrification plan demonstrates a strong (4%) and
statistically significant impact on electricity access. By contrast, the implemen-
tation of liberalization reforms demonstrates an inverse, statistically significant
relationship with electricity access. While the effect of a unit-increase is not
particularly strong (-.45%), it should be noted that this is a continuous vari-
able reflecting the increasing implementation of liberalization on a scale from
1-8. Thus a full implementation would suggest a 3.6% decrease in access to
electricity. This suggests that strong state-planning for national electrification
contributes positively to expanding electricity access, while attempting to re-
form the sector through measures that liberalize and decentralize authority in
the sector are associated with lower levels of access.

The existence of a national renewable energy plan demonstrates a small (1%)
but significant effect on the renewable energy production as a portion of total
electricity generation. This effect is slightly (.190) stronger when run in a model
alongside Feed-in-Tariffs, which exhibits weak, mildly negative effects on renew-
able energy as a portion of total production. While this does not provide strong
evidence in support of state-led planning for renewable energy development, it
does not offer support for market-based strategies either.

6 Conclusion

This work argues that policy regime coherence, or the alignment of ideas and
interests between and across actors at the governance arrangements, policy for-
mation, and policy implementation levels, is essential for the successful actual-
ization of ambitious policy goals. The comparative case study of three African
power sectors over the sixty years since independence demonstrated the impor-
tant role of regime coherence in effective policy implementation. In all three
cases it is clear that state-led policies that emphasize direct investment of pub-
lic capital and resources are instrumental to accomplishing these goals. It is
also clear that these states’ power sectors performed at their best under central-
ized, coherent policy regimes that retain aligned incentives between government
principals and bureaucratic agents. While market-based mechanisms have at-
tracted some investment in generation in all three cases, these do not appear
to have benefited electricity access or renewable energy development, and it is
far from clear that they have led to either cost reductions or gains in efficiency,
as they frequently resulted in cost-overruns and allegations of corruption in
procurement.

This work further investigated the thesis of coherence through a quantitative
analysis using original panel data on regulatory interventions. Coefficient es-
timates from the panel data provided modest support for the effectiveness of
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state-led policy planning in increasing electricity access. Consistent with both
theoretical expectations and inductive intuitions from the case study, liberal-
ization reforms that reassigned implementation responsibilities from the state
to the market were negatively associated with progress towards electricity ac-
cess. Weaker support was found for the role of state-led planning in renewable
energy development, however market-based mechanisms did not find support
either. State-led renewable energy generation plans are generally less common
and more recent as the incorporation of the sustainable development goal has
primarily taken place in post-liberalization policy regime settings wherein the
role of the state in the power sector has been reconceptualized. Future re-
search should closely examine the comparative success of state vs. market-led
approaches in renewable energy growth, accounting for how variations in policy
regimes impact the success of both.

Endemic to the study of Africa’s energy problems is a focus on providing stable
policy frameworks to attract private investment into the sector. This literature’s
assumption of the role of African states as facilitators of capital has detracted
from examining their role as active builders of their own energy futures. The
results of this work suggest that a renewed focus on the role and possibilities
of the state is justified. Further, as scholars continue to affirm the importance
of institutional quality for economic development, greater attention should be
paid to how the specifics of public sector organization contribute to this variable.
Ghana and Kenya have both variously been portrayed as victories of market-
led approaches to development, hailed as strong investment environments with
relatively stable democratic governments. These characterizations belie the role
that periods of dedicated, centralized public sector organization have played in
each country’s respective successes in the power sector.

Advocates of the FIG approach will likely respond that this work’s argument
assumes a level of state-capital that simply does not exist, and that the fo-
cus on attracting private investment is thus a financial necessity for realizing
either renewable energy development or universal electricity access. However,
the successes of the developmental regimes in the comparative case study were
financially contingent on sources of concessionary finance from the World Bank,
the UNDP, USAID, and other bilateral lenders, flows from which are now at
their highest levels in history (Gill 2018). Rather than any fundamentally fi-
nancial difference, the fact that large-scale, state-led, donor funded investment
in renewable energy and grid expansion are now the exception rather than the
norm seems more clearly a product of the distinct policy frameworks African
democracies found themselves forced to accept as they emerged from the civil
and economic tumult of the 1980s. Ghana’s National Electrification Scheme,
South Africa’s National Electrification Plan, and Kenya’s state-led development
of geothermal resources are the hallmarks of their respective policy successes,
and they have far more to do with preserving elements of their developmental
regimes than with private sector participation.
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While Western development institutions continue to converge around a model of
sustainable development for Africa that shares the assumptions of the financial
investment governance perspective, China has emerged as the major new devel-
opment partner on the continent. When one reflects on how China approaches
development in Africa in light of the hybrid regime structure that characterizes
most power sectors on the continent, it is unsurprising that the majority of
African countries now vote with China on U.N. resolutions. Much of this has
been attributed to the way in which China’s policy of non-conditionality of assis-
tance offers an alternative to Western pressures for democratic and human rights
reform. But with regard to the power sector, what is perhaps equally important
is the fact that Chinese development assistance both fits better with and places
no further reformatory pressures on the developmental policy regimes that have
traditionally worked in Africa. China has repeatedly demonstrated a willingness
to directly finance and aid in the construction of large-scale generation, trans-
mission, and distribution projects as part of its global Belt-and-Road initiative
(IEA 2016). Future scholarship might explore the ways in which China’s de-
velopment approach represents a ”back to the future” effect that offers unique
institutional compliments to the historical policy regime structures.
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