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1 Introduction

Economic development requires sharp increases in the consumption of ener-
gy (Figure 1). The reliability and cost of energy is a critical determinant of the
competitiveness and growth of small and large businesses, and of the well-be-
ing of households. At the same time, the energy required for firms to grow and
individuals to prosper creates externalities at the local level and globally.

The inequality across countries in energy consumption is even wider
than in income. The average American uses over 12,000 kWh of energy per
year, the average Indian less than 1,200 kWh, and the average Ethiopian a pal-
try 70 kWh — only enough for each citizen to power a 30-watt bulb for seven
hours a day. Ethiopia cannot grow out of poverty with a single bulb for each
citizen — and hence has recently undertaken a massive electrification campaign.
More than a billion people, largely in South Asia and sub-Saharan Africa, live
without clean, reliable and affordable energy. An energy policy that promotes
economic development must therefore, first of all, improve access to electrici-
ty for households and firms.

FIGURE 1 The relationship between energy consumption & income

Data: WDI, 2015
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Economic growth since the first and second industrial revolutions has
been driven by industrialisation, transportation, and electrification, all pow-
ered by fossil fuel combustion. This growth path has had harmful and damag-
ing by-products from the start (Beach and Hanlon, 2017), and these externali-
ties are now holding back economic growth. Rapidly industrializing countries
like China and India face some of the worst air pollution in recorded history
(Jacobson 2012, WHO 2016). The direct economic impact of these external-
ities is illustrated by recent research showing that workers in China were, on
average, 6% more productive on low pollution days (Chang et al. 2019). Most
of the increase in energy consumption in the coming decades will come from
developing countries (Wolfram et al. 2012). If the majority of that growth
comes from fossil fuels, and the International Energy
Agency. (IEA 2018) projects 'Fhat under current tren(.is Most of the
they will supply 74% of primary energy demand in . .
2040 (down from 81% in 2017), it will create damag- INCrease In energy
ing consequences to health, productivity, and ecosys- consumption
tems in those countries and around the world (IPCC

in the coming

The implications of energy policy for local decades will come
pollution and climate change are obvious. But the im- from developing

2015).

plications of these growth-related externalities for en-

countries.

ergy policy are also important. Climate change and
local pollution disrupt energy supply and increase the
demand for power for adaptive purposes. On the supply side, extreme weather
such as heavy rainfall, high winds, heat waves, and tropical storms can cripple
energy infrastructure assets — from generation to transmission and distribu-
tion. This can cause long and damaging outages and impose severe economic
costs (Zamuda et al. 2018). And even when it does not damage assets, climate
change can disrupt the generation capacity of power systems. One such ex-
ample is hydropower. While total rainfall trends will likely vary from region
to region, the variability and frequency of extreme conditions is expected to
increase across the world. This could pose a major challenge for developing
countries, such as eastern and southern Africa, which depend heavily on hydro
capacity, much of which depends on the stability of rainfall patterns (Conway
et al. 2017). On the demand side, both global and local externalities from ener-
gy consumption will have implications for energy usage. Households in the de-
veloping countries, which will experience some of the biggest temperature and
pollution increases, will require more electricity to power appliances such as
air conditioners and air purifiers. The agriculture industry in particular is like-
ly to require more energy for irrigation in response to less frequent and more
unpredictable rainfall.

Current energy policy in almost all developing countries neither
achieves its growth objectives nor addresses the negative externalities caused
by energy usage. A pro-development energy policy is, therefore, one that max-



imises energy access while limiting the external costs of energy use—both lo-
cally, within developing countries, and globally. This tension—between access
and growth on one side and externalities from energy consumption on the oth-
er—is the centre of IGC’s research agenda on energy.

Our focus is on three main questions. First, how will the last billion
get access to energy, and what benefits will it bring for their welfare and liveli-
hoods? Second, how can environmental regulation check the local harms from
energy consumption in countries with weak enforcement capacity? Third,
what are the most effective ways for developing countries to slow the growth
of greenhouse gas emissions associated with increased energy consumption
and adapt to the effects of climate change?

This paper reviews the literature on these questions and outlines the ar-
eas we think have the greatest potential for research progress in the next five
years. A few cross-cutting themes emerge when considering these questions.
We touch here on two of these, as they help to organise our thinking in a wide
range of disparate areas.

One recurring theme is that the progress of technology has opened a
new kind of pro-development energy policy that relies on renewable energy to
a much greater degree. The cost of renewable electricity generation has come
down enormously over the past several years (IRENA 2018), which has in-
creased its role in new-generation investment in de-

veloping countries and opened up new kinds of off- Renewable en ergy

grid power supply substitutes for traditional grid elec-
trification for some poor populations (Burgess et al. can reduce both

2020a). Renewable energy can reduce both local and local and glObal
global externalities from energy use, and is therefore externalities from

an essential element of any pro-development energy
policy. However, the shift to renewables brings with energy use, and

it a greater variability in electricity supply, with as- is therefore an

s.ociated corsts (Joskow 2011). This could put a par- essential element of
ticular strain on power systems that are smaller or

only partly integrated across space. Research is need- any Pro'd eV9|0Pment
ed to help guide how renewable energy should be pro- energy po| icy.

cured and integrated into power systems in develop-
ing countries.

A second recurring theme is that the energy sector is a political system
as much as an economic one. Energy economics gives clear, standard prescrip-
tions for how energy policy should work—eliminate subsidies, price at a mar-
ginal cost, set prices that incorporate the external costs of energy use, regulate
natural monopolies, and so forth—that are politically all but impossible in
many countries. Instead we see, as a rule, that energy is wildly mispriced, and
many segments of the energy sector are loss-making. Energy, rather than being
priced at social cost, is often priced below private cost and used as a tool for
redistribution. The broader point is that energy markets are often immature



in developing countries, and so governments play a much larger role in ener-
gy’s distribution than in developed countries; the result is that it is impossible
to analyse these markets and consider reforms without accounting for politi-
cal economy considerations.

We conclude by emphasising that to make progress in designing a
pro-development energy policy, it is not enough for researchers to reiterate
the standard prescription, or to measure and decry just how inefficient cur-
rent policies are. Rather, a research agenda that aims to have influence in the
real world must explore the constraints on energy policy that arise from equi-
ty, redistributive, and political concerns, market failures, and governance fail-
ures. It may then use those findings to propose reforms that are not only de-
sirable but practical.
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2 Access to inexpensive,
clean, and reliable energy

FIGURE 2 Population, in millions, without electricity

Data: WDI, 2015

Energy access has many sides. Everyone, even the poorest, uses energy in their
daily lives to provide some services, whether for cooking food, staying warm,
transporting themselves or their produce, lighting their home, or entertaining
themselves and their families. The main difference in developing countries is in
the type of energy people use, and how much. In developed countries, the en-
ergy services that meet these needs have more or less converged to a set of con-
venient and relatively low cost technologies, such as electricity and the com-
bustion of natural gas and other fossil fuels, which are used in large quantities
to provide a broad set of services. In developing countries, a range of tradition-
al energy technologies are used, each to their own purpose, and the transitions
to modern technologies are often protracted.

Cooking and lighting are examples of energy services in which both
traditional and modern technologies serve the same needs, side by side, in the
same countries or even the same communities. For cooking, 2.8 billion peo-
ple use solid biomass fuel, such as charcoal, crop residue or cow dung (IEA
2017). As they grow richer and energy supply networks develop, many of these
households switch to natural gas or electricity, which are cleaner, for house-
holds, and have a lower cost in household labor. This transition is unfolding
at different rates in a range of developing countries today. For lighting, a bil-
lion people, mostly in sub-Saharan Africa and South Asia, do not have access
to electricity (Figure 2). The “traditional” technology for these households is
most often the kerosene lamp (the kerosene lamp, invented in the 1860s, it-
self supplanted various candle and lamp technologies (Nordhaus 1996). From
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the map, it is clear that the much of world’s population without electricity is
concentrated in areas of extreme poverty — in middle income countries such as
India and Nigeria and in fragile states like the Democratic Republic of Congo
and Sudan. Reaching universal access by 2030 will require an average annual
investment between $45-60 billion (World Bank 2019a).

The long energy transition from traditional to modern sources of en-
ergy is inseparable from the process of economic development. We summarize
the study of this transition under three broad questions.

First, on energy demand: what energy servic-
es and technologies do households demand, and what The lon g energy
are the returns, both privately to households and busi-

nesses and socially to their broader economies, from transition from
increasing energy access? traditional to modern

Second, on energy sgpply: how do market sources of energy is
structure and government policy on energy supply af- .
fect the efficiency of energy markets? Insepara ble from the

Third, on the energy politics: what is the role process of economic
of the state in energy markets, and how do institution- develo pm ent

al and political reforms shape the return on invest-
ments in energy access?

The first question is characterised by the most high-quality research to
date—but, we will argue, there are still a number of large gaps in the evidence.
The second and third questions are characterised by a long history of discus-
sion around developed-country markets, but relatively little evidence from de-
veloping countries. There is substance to this gap. Historical experience may
be a poor guide to creating policy today, since technological change—namely,
the advent of low-cost renewable energy—has made many tenets of market de-
sign obsolete. Moreover, some policies that function well in developed-country
markets may do poorly in developing-country markets, when state capacity is
weaker or market failures are more widespread.

Energy demand and the benefits of access
The returns to energy access can be thought of in two parts: the private part
and the social part.

The private part of the return to energy access is how much a house-
hold or business benefits from energy use. Benefits may take many forms, from
better health and productivity to independence and security. For compara-
bility, economists measure these benefits in terms of money. The conceptual
leap of measuring benefits in money terms, is that private benefits can often
be well-measured by demand, or willingness-to-pay, for energy. However, in
the presence of market failures or household “internalities”—benefits not ac-
counted for by household’s revealed preference choices— measured demand



may be an incomplete or inaccurate measure of private benefits. The first part
of our discussion on energy demand considers under what conditions demand
is a good measure of the private benefits of access, taking the example of the
market for improved biomass cookstoves.

The social part of the return to energy access is the part that accrues to
parties other than those using the energy. Part of the reason why energy mar-
kets are of such policy interest is that the social part of the returns to energy
access is an unusually large part of the gross benefits and costs of energy use,
in large part due to environmental externalities, such as air and water pollu-
tion. Since environmental externalities are such an important an object of pol-
icy, we consider them separately in Sections 3 (global externalities) and 4 (lo-
cal externalities) below. In this section, we consider the social part of the re-
turn to energy use not due to environmental externalities. The second part of
our discussion on energy demand considers why, aside from environmental
harms, energy use may create external benefits or spillovers, focusing on access
to electricity and the returns to electrification.

Challenges of measuring private benefits: the cookstove example

Is demand the right all-in measure of the private benefits of energy use? In
principle, energy demand, a household’s willingness-to-pay for energy services,
measures the value that they get from that service in monetary terms. Energy
economics has long been concerned that, in practice, demand may not cap-
ture all the benefits of using, or of saving, energy. A variety of reasons for why
demand is not a complete measure have been proposed, including informa-
tional market failures, agency problems and credit constraints, but empiri-
cal evidence for many of these mechanisms remains thin. One example of this
struggle is the literature on the energy-efficiency gap, a difference between the
actual costs of energy use and the perception of those costs by households
(Allcott and Greenstone, 2012). Another example, which has great policy im-
portance for developing countries, is the literature on household adoption of
cleaner cookstoves.

The literature on improved or “clean” cookstoves illustrates different
views on whether demand is a sufficient measure of the benefits of energy ac-
cess. Households cooking with biomass often use traditional cooking stove
technologies, built out of local materials like mud, that are very cheap and
easy to maintain but which demand a lot of fuel and generate a lot of air pol-
lution in people’s homes. Engineers can easily come up with stoves that con-
sume much less fuel and emit less pollution than traditional versions. A large
literature has asked whether household adoption of such stoves is efficient, or
for some reason too slow (J-PAL 2020).

Households appear to have very low demand for stoves that are de-
monstrably better on technical grounds (Mobarak et al. 2012). In part, this is
because manufactured stoves that are initially more efficient may be difficult to
maintain, relative to traditional stoves, leading to a failure to use and maintain



them (Duflo et al. 2016). News of stove failures spreads through social net-
works, suppressing demand (Miller and Mobarak, 2015). All this sounds like
the efficient functioning of a marketplace—stoves that fail on some dimension,
such as durability, are weeded out by household adoption decisions.

Nonetheless some, particularly stove advocates, argue that adoption of
improved cookstoves may be too low, even if a number of specific stoves have
failed. One reason would be internalities, or benefits or costs within house-
holds that are not captured by stove demand. Indoor air pollution is a lead-
ing example. Biomass cooking, particularly when it takes place indoors, gen-
erates high levels of indoor air pollution (Duflo et al. 2016). Households may
not know or consider the health effects of such pollution when buying a stove.
Further, such an intra-household failure may arise if men decide whether to
spend money on an improved stove but women do the cooking.

A second reason why adoption would be too low, even from the house-
hold’s own point of view, would be credit constraints (sometimes called liquid-
ity constraints). Credit constraints, as a market failure and source of ineffi-
ciency, have been extensively studied in development economics, macroeco-
nomics and other fields. Stoves, like other energy-using goods, are durable, and
buying a higher-cost stove up-front may bring benefits, in terms of lower pollu-
tion or reduced energy cost, spread years into the future. Several studies have
given evidence that demand for improved stoves that reduce energy consump-
tion is significantly affected by access to credit (Levine and Cotterman 2012,
Bensch et al. 2015, Berkouwer and Dean 2019).

Many other investments in energy access and energy-using durables are
potentially affected by credit constraints in developing countries. A study in
Kenya found that demand for electricity connections was far below the fixed
cost of providing such a connection, whether measured by revealed preference,
experimental estimates, or by stated preference estimates (Lee et al. 2019). The
authors also note that stated preference demand under a longer payment time-
table, like a loan, was much higher than when the connection was to be paid
up front. Kenya has experimented with loans for the costs of new connections
(Stima Loans) and with creating consumer groups to pool resources to pay
fixed costs (Singh et al. 2014). Perhaps surprisingly, for poor populations cred-
it constraints may bind not only for large, fixed investments but even for pay-
ing monthly bills. Recent research suggests that South African households with
liquidity constraints may benefit from the use of pre-paid meters (Jack and
Smith 2019). These meters have also led to the emergence of mobile platforms
to purchase electricity recharges (Singh et al. 2014). In Thailand, the creation
of a new temporary household registration enabled poor urban households to
apply for legal connections (Cook et al. 2005).

This cookstove example illustrates several reasons why household de-
mand for an energy-using durable may not measure the entire private bene-
fits, or costs, of that durable. We would argue that many energy-using invest-
ments have a similar character, since they affect household decision-making



in so many and such far reaching ways. For example, consider the channels
through which electrification benefits households. Electrification releases
home production time and may operate as a labour-saving technology shock,
increasing women’s labour force participation (Dinkelman 2o011). The exten-
sion of the potential workday through lighting can impact women’s fertility
and labour force participation decisions (Grogan 2071 5). Electrification chang-
es where households and firms choose to locate (Dinkelman and Schulhofer-
Wohl 2015). Electrification may improve both the quantity and quality of
schooling, for example by allowing for reading time in the evening, but we are
not aware of any present empirical evidence on this point. Electrification may
also provide health benefits by inducing households to switch away from un-
safe or polluting technologies such as biomass stoves or kerosene lighting (van
de Walle et al. 2013; Barron and Torero 2017).

The private and social benefits of electrification

Thus far we have used cookstoves and electrification as examples to show the

subtlety of valuing, in a comprehensive way, the private benefits of energy ac-

cess. The literature on rural electrification in developing countries is also a

good case to consider the possible external benefits of energy use, due to spill-

overs in demand or productivity. Electrification has seen a boom of research

in recent years on household valuations for electricity

access and the benefits of such access. We will briefly . .

review this work on the nature of rural demand, and Pollcy-makers In

then argue that, with the present evidence, there is still Africa , South Asia

plenty o.f rooTn for u.n§ertalnty about the right bundle and elsewhere

of electrification policies. .
The private benefit of energy access for the are adoptlng

poor has lately been measured by several field experi- a "whatever it

"
demand for grid electricity connections in Kenya is takes s.tr.ate.gy
far below the cost, roughly $400, of providing such to eIeCtrlflcatlon:
a connection (Lee et al. 2019). The demand for grid investing

ments on the demand for electricity connections. The

electricity in India does not cover its cost among a

poor rural population, and households do not val- aggresswely in rural
ue improvements in the quality of supply very much areas even where
(Burgess et al. 2020b). Households are extremely sen- demand is low.

sitive to price, and they have been found to rapidly

take up both grid electricity when it is subsidised or

off-grid electricity when it comes down in price. Households also take-up solar
electricity as an alternative when the grid is too costly or not available (Burgess
et al. 2020a, Aklin et al. 2017, Grimm et al. 2016). If both sources are availa-
ble, however, households, particularly richer households, have a strong prefer-
ence for grid electricity to serve higher loads (Burgess et al. 2020b).



Given such estimates of low demand, should the policy recommenda-
tion be that electrification be stopped, in areas as poor as rural Kenya or rural
Bihar? On this question, policy is arguably way ahead of the base of research
evidence, and has answered a resounding “no”—policy-makers in Africa, South
Asia and elsewhere are adopting a “whatever it takes” strategy to electrifica-
tion, investing aggressively in rural areas even where demand is low. We see at
least three broad mechanisms, from the empirical literature on the benefits of
electrification, to justify such an approach, though the evidence in these areas
is partial and falls short of a complete account of the value of electrification.
First, most of the existing evidence on the demand for electricity is for
rural households. But electricity is used by businesses, farms, schools, hospi-
tals, cell phone towers and for all manner of other uses. The literature on these
uses is incomplete, but suggests high demand for electricity from these sectors.
Unreliable electricity supply is viewed by firms as a significant obstacle to do-
ing business (Straub 2008). Macroeconomic modelling on the general equilib-
rium effects of power outages across several African countries finds that out-
ages reduce output per worker by 20 percent on average (Fried and Lagakos
2020). Power shortages reduce the average output of Indian manufacturers by
five percent, and considerably more so among small firms that lack backup
generators (Allcottet al. 2016, Alam 2013). A similar re-optimisation of pro-
duction inputs in response to outages has been documented among Chinese
manufacturing firms, helping them dampen the blow to productivity (Fisher-
Vanden et al. 2015). Electricity is conducive to invest-
ments in irrigation, boosting agricultural productivi- . ..
ty in Brazil (Assuncao et al. 2o15). For villages sub- Unreliable eIeCtrICIty
ject to an exogenous income shock around the time of su pp'y is viewed by
elec.trlflcatlon, there is eYldence that electrification in firms as a si gnlfi cant
India increased non-agricultural employment (Fetter

and Usmani 2020). In the Philippines, the cost of elec- obstacle to dOIng

trifying rural communities was recovered within a business.

year, a result driven by large increases in agricultural
income (Chakravorty et al. 2016). Electricity distribu-
tion networks have high fixed costs. If there are high returns to electrification
in some rural sectors, but not necessarily for households themselves, then these
high returns may justify rural electrification en masse.

Second, even if private demand were measured for all households, busi-
nesses, and other uses, the sum of private demands may be less than the ag-
gregate value of electricity if there are spillovers due to electricity use. A sim-
ple example would be that if one household in a village gets a TV, many other
people may stop by to watch. A more complex example would be businesses
adopting technologies (like a higher capital intensity of manufacturing) that
have some returns for the business itself, but also returns to the worker or oth-
er businesses, i.e. agglomeration externalities productivity (Greenstone et al.
2010).



Longer-run estimates at a higher level of aggregation show large pro-
ductivity benefits to electrification over the span of decades (Lipscomb et al.
2013). Historical experience also suggests there may be external returns. In
both England’s industrial revolution and the United States’ Rural Electrification
Administration, energy allowed the adoption of technologies that boosted la-
bour productivity, leading to economic growth (Jorgenson 1984, Lucas 2002,
Crafts 2004). These historical examples are powerful, but must be interpret-
ed cautiously, since technology adoption and electrification are endogenous to
economic growth. Contrary to the above literature, Burlig and Preonas (2016)
find that village-level electrification has no medium-term impact on a num-
ber of economic outcomes, including employment, asset ownership and ed-
ucation levels. Spillovers are one explanation for the difference between mi-
cro-estimates of the demand for electricity and macro-estimates of its bene-
fits. Substantial “external” benefits to village electrification have been found in
Vietnam and India (Khandker et al. 2013, van de Walle et al. 2013).

Third, economic efficiency may not be the only or even the main aim of
policy-makers for rural electrification. Many governments are intent on uni-
versal electrification as a right regardless of its economic benefits, for the dig-
nity of their citizens and as a means of redistribution, so that even poor house-
holds can be integrated into a shared, modern way of life.

These examples, of clean cookstoves and rural electrification, show
both the importance and empirical difficulty of measuring the demand for en-
ergy and the benefits of access. Energy uses touches every aspect of the econo-
my. Because of the breadth of the interactions of energy with the economy, and
the number of plausible reasons why demand may be an incomplete measure
of the social return to investment in energy is unusually large. Policy makers,
taking a farsighted view, may well be right that low demand among the poor
today should not deter large-scale investments in growing economies.

The literature on energy access therefore suggests several areas that
are high priorities for future work. These would include reconciling micro-es-
timates of the demand for electricity with macro-estimates of its return; un-
derstanding how market failures or inter-household spillovers affect the rela-
tionship between measured demand and the benefits of energy use; and un-
derstanding the mechanisms for any external returns of energy use. While we
have focused on cooking and electricity use, many of these questions would
apply equally well to energy use for heating or for transportation. We summa-
rize some of the main research priorities in the next page.



BOX 1 Next steps and research priorities

e What is the demand for energy access and energy use for a range of users,
energy sources, and end uses of energy?

¢ How does the advent of lower-cost renewable energy changes household
demand for energy services?

e What are the direct gains of energy access for households, firms and public
facilities?

¢ Do energy demand estimates line up with direct estimates of the gains from
energy access? Why or why not?

e What are the external returns to energy access? What are the sources of
external returns?

e What explains the differences in micro and macro estimates of the returns to
electrification?

B Energy supply

Whereas the discussion around energy access and growth tends to focus on the
demand side, access needs to go hand in hand with efficiency. Too little atten-
tion has been given to how energy markets in developing countries function
differently. In all countries, the supply side of the energy sector is not an ideal-
ized competitive market, but a heavily regulated mix of public and private en-
tities. The reason is that energy supply typically exhibits high fixed costs, and
thus increasing returns to scale, and tends to a natural monopoly. The state
therefore must be involved in the operation or at least the regulation of these
businesses to avoid market power. Examples of supply segments that fit this
description include natural gas transmission pipelines and electricity distribu-
tion networks. Furthermore, energy prices are often visible to the public and
perhaps not coincidentally, become an instrument of redistribution which fur-
ther complicates their efficient supply.

What is different in developing countries, then? Several features of de-
veloping country economies can exacerbate the underlying natural monopo-
ly problem. First, markets may be thin: the generating capacity in most East
African countries is small enough that there are increasing returns to scale in
generation at the level of the country, which is not true in large developed mar-
kets. Thus additional segments of supply, which are not natural monopolies in,
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say, the United States, are nationalized in developing countries. Second, con-
tracts are less likely to be enforceable. Many investments in energy markets
have a high degree of asset specificity. If a company builds a natural gas pipe-
line or a power plant in Ghana, that asset has a high value to Ghana but zero
value serving any other country. Specificity can strain contract enforcement,
since governments may be tempted to renege on investments. Ghana recent-
ly had a power crisis, during which it had to buy on contract a large amount
of power from private generators. These generators produce, at a high cost,
on offshore barges, rather than actually investing in the country. This strate-
gy may be seen as a reluctance by private companies to make any complete-
ly sunk investment in Ghana’s generation sector. If they cannot come to terms
with some future government, the barges will be towed away to the next crisis.

When attempts have been made to improve market functionality, suc-
cess has been mixed. The standard paradigm for organising the power sector
in developing countries pulls directly from first-best economic theories: im-
prove the operational performance of utilities, ensure a reliable supply, and at-
tract private-sector investment through fair market mechanisms. Over the last
few decades, however, only about a dozen developing countries have been able
to adopt this model successfully (World Bank 2019b). For most developing
countries, it represented a straitjacket that clashed with political interests and
difficulties in enforcing regulation. When reforms did take place, they were of-
ten partial, leading to confused systems in which elements of market activi-
ty were mixed with a strong state presence (Joskow

2008). We discuss the political economy of market re- Few fundamental

forms in the next section.
The networked nature of grid expansion

reforms take place

means it benefits from economies of scale—declin- during good times;

ing average costs—making electricity transmission a
natural monopoly. Vertically integrated utilities span-

in reality, problems

ning from generation to transmission to distribution often bubble up
were—and, in many countries, still are—the norm for until there is a time

rolling out access to unelectrified frontiers. Yet as net-
works expand, inefficient operations, mounting sub-
sidies, difficulties in enforcing payments, and financ- blows off.
ing constraints begin taking their toll (Burgess et al.

2020a; World Bank 2019b). Few fundamental reforms take place during good
times; in reality, problems often bubble up until there is a time of crisis and
the lid blows off. Once forced to change, the energy sector gets stuck in a hy-
brid setup where independent power producers on attractive power purchase
agreements sell alongside incumbent generators to a single buyer, introducing
distortions in the dispatch of power and adding contractual rigidity across the
sector.

Market rules and public investments into the sector therefore have di-
rect impacts on how efficiently markets operate. However, rigorous evidence

of crisis and the lid



from developing countries on market design is lacking, and what little there is,
it is rarely used in policy design. A cross-country study on utility reforms found
that the impacts of privatisation and independent regulators on access and ser-
vice quality were mixed at best (Estache et al. 2006). Corruption leads to ad-
justments in the quantity and quality of services in line with the behaviour of a
profit-maximising monopoly, stanching any potential benefits. Another study,
using a panel of developing and transitional economies over two decades, finds
that competition—but not privatisation—leads to gains in economic perfor-
mance (Zhang et al. 2008). In Argentina, however, the privatisation of local
water companies saw improvements in the quality of service provision, reduc-
ing child mortality in surrounding areas (Galiani et al. 2005). Overall, the evi-
dence suggests that for privatisation to improve outcomes over the long term,
it should be coupled with policies that promote competition and effective reg-
ulation (Parker and Kirkpatrick 2005).

Developing countries often struggle to attract enough investment in
electricity to match the demand for power. To encourage investment, ineffi-
ciencies in the domestic market (e.g., subsidies, non-payment, theft) need to be
eliminated or reduced. Energy subsidies in these countries, which dispropor-
tionately benefit the non-poor, are often high, making them unattractive places
to invest in electricity generation and distribution (McRae 2015).

A lack of investment results inevitably in low reliability and low quali-
ty of energy supply. Access to energy has an intensive margin as well as an ex-
tensive margin. It is commonplace in developing countries for governments to
make a big push on the extensive margin, to get people access to cooking gas
or electricity, only to neglect the intensive margin of ensuring a reliable supply.
The poor state of electricity supply has both private and social costs. On the
private side, businesses and households suffer from service interruptions and
often rely on decentralised generation, using diesel
or kerosene, that is significantly more expensive than When electricity
the grid (Sudarshan 2013). Consumers also choose to
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solute sense (Eberhard et al. 2008, Singh et al. 2014).




In a bid to boost private investment, several countries have also turned
to adopting market-oriented reforms; limited evidence exists thus far on the
impacts (Malik et al. 2015). Markets do not operate independently of the state
but depend on public investments in infrastructure and regulation to function
well. For example, congestion on the transmission grid, which is publicly built,
allows firms to exercise market power, raising prices and limiting competition
in the energy market (Ryan 2019a). Expanding competition and supply there-
fore depends on the state of the entire electricity network, upstream to down.
Many developing countries may not have the scale, especially on their own,
to build reasonably competitive supply sides. We therefore see high potential
returns to regional integration and cooperation in the construction of supply
infrastructure. At a glance this cooperation may seem to exacerbate political
risk, but it may as well mitigate risk, by binding countries towards a common
goal. And even in large advanced economies like the United States, integration
of electricity markets can have substantial benefits (Cicala 2020).

Further research is needed on supply-side market design and how mar-
ket rules determine the efficiency of energy markets. The increasing penetra-
tion of renewable energy also has a bearing on energy market design. Though
this topic is important to either discussion, we address it below as part of the
discussion of climate change mitigation.



BOX 2 Next steps and research priorities

¢ How does the hybrid construction of energy markets in developing countries,
with both state and private actors, affect their efficiency?

¢ To what extent can the privatisation of different segments of the energy market,
such as the distribution of electricity or natural gas, affect market efficiency?
How does this depend on the political and regulatory environment?

e How can market rules and public investments in infrastructure integrate energy
markets to increase efficiency?

e How does willingness to pay for access depend on scale, reliability, and quality
of supply?

e What are the effects of low-quality supply on firm productivity in the long run?

e How do reforms in areas like financial contracting, procurement rules, or market
formalisation and centralisation affect the efficiency of energy markets?

e What are the benefits of market integration in the electricity sector, both across
regions within a country and across countries?

e What effect will increasing renewable energy penetration have on reliability,
generation costs, and consumer benefits from energy access?

e How do regulatory design and institutions affect energy supply and the
incentives of energy supply companies?

C Political economy of the energy sector

The root causes of much of the dysfunction in power sectors across the de-
veloping world are political. Even simple problems, like a blown transformer,
have deep roots. As discussed in Min (201 5), the transformer may have blown
because it was overloaded. It was overloaded because farmers drew too much
power. They drew too much power because they face no price for doing so.
They face no price because their votes have sustained a distorted allocation of
subsidised power to rural areas.
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FIGURE 3 Transmission and distribution losses

Data: WDI, 2015

The state is inevitably involved in the power sector as an investor, regu-
lator, and supplier because of the scale of electricity networks, the specificity of
investment to each country, and the fact that electricity transmission and dis-
tribution are monopolies by nature. No country has ever completed electrifica-
tion without government support (Barnes and Floor 1996). In most develop-
ing countries, the power sector is largely state-owned, so the strategic choices
made by utilities reflect political concerns as much as economic and technical
ones. Power utilities have large employment rolls, issue immense contracting
volumes, and can steer valuable electricity services to different communities—
all conditions that can exacerbate patronage (World Bank 2019b). It is not un-
common, therefore, political factors to hinder progress toward the declared
goals of infrastructure investment and electricity access.

Challenges in market reform

Many countries have looked to market reforms to restructure public com-
panies and open them up to competition from private ones, especially when
it comes to power generation, albeit with mixed results. Up to half of the
world’s countries have pursued at least some reforms around generation: un-
bundling generation, transmission, and distribution; privatising components;
empowering independent regulators; and creating markets to foster competi-
tion (Kessides 2012, Brown and Mobarak 2009).



However, many of these efforts have been half hearted, leading to nom-
inal changes in some parts of the sector while further entrenching state-owned
utilities and political control in the most politically crucial segments, such as
distribution (Murillo 2009, Lal 2006). Even in countries that have pursued re-
forms, the power sectors remain dominated by what Victor and Heller (2007)
call “dual firms” that reflect the organisational and management character-
istics of private firms but retain strong political networks and interests. This
includes entities like Eskom in South Africa, the National Thermal Power
Corporation in India, and Petrobras in Brazil. In contexts where state-backed
firms compete with independent power producers, such as Pakistan, public en-
tities often benefit from subsidised inputs or kickbacks, artificially position-
ing themselves higher on the merit list. Remedying the problems of investment
in and access to the power infrastructure in developing countries therefore re-
quires a political economy perspective that pays close attention to how polit-
ical institutions shape the incentives and strategies of elites, different interest
groups, and citizens.

Even with reforms, private companies may be reluctant to invest in
a country’s power sector. Corruption along all stages of the chain can frus-
trate or delay investors. If reforms fail, a later government may take over their
plans, as occurred with the Dabhol facility near Mumbai (Bettauer 2009). In
other cases, governments may renege on contracts and not pay at all. Investors
often seek sovereign guarantees to guard against such situations, placing the
risk entirely on the government.
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ist for countries with low levels of development effectively fostering coop-
eration and investment to increase their power systems’ scale and efficien-
cy? Many countries are too small and poor to develop a modern power sector
on their own. Many entire countries in sub-Saharan Africa maintain less than
one gigawatt of installed generating capacity, the amount provided by a single
fossil fuel or nuclear plant in the industrialised world. In Senegal, almost all
power comes from small-scale, expensive, and dirty diesel generation due to
the historical lack of large industrial customers to anchor more efficient base-
load power plants. When the price of oil spiked in 2011, Senegal experienced
widespread shortages of fuel, resulting in a disastrous power crisis. The gov-
ernment’s inadequate response led to violent protests and the electoral defeat
of President Abdoulaye Wade—another instance of energy directly influencing
politics in a developing country.

Greater regional integration and shared investment represent one pos-
sible way to overcome this problem. Significantly increasing regional integra-
tion could save more than $40 billion in capital spending in the African pow-
er sector and save African consumers $10 billion per year by 2040 (McKinsey
2015). Similar benefits could be seen if the ASEAN grid in southeast Asia was
connected (IEA 2019). The difficulty of regional integration, of course, is that
it involves long-term investments and trust between states, something that
could be potentially feasible for ASEAN but less so for other groups of states
that lack a history of common association. Developing-country governments
may be reluctant to commit to one another due to lack of trust, or they may be
unwilling to sacrifice control over their own power sector, which has political
value. Influential firms may also balk at the thought of opening themselves up
to competition from abroad.

Political capture and subsidies

The above discussion suggests that political capture is a problem on the sup-
ply side of the energy sector; populism may represent an equally important
problem on the demand side. Prices are set strategically, at levels that do not
cover costs, to court politically favoured groups or secure votes (Brown and
Mobarak 2009; Di Bella et al. 2015; Coady, Flamini, and Sears 2015). High
levels of line losses and billing irregularities are common, and tolerated by po-
litical leaders, who may benefit personally or politically by reducing enforce-
ment (Figure 3; Min and Golden 2014). Recent work in India using detail bill-
ing detail for millions of households and a close-election regression disconti-
nuity design suggests that some of the subsidies might be instead politically
targeted (Mahadevan 2021). The social norm of considering electricity a right
generates losses, supply rationing, and unmet demand (Burgess et al. 2020a).
Regular power outages or disruptions are masked by technical terms such as
“load shedding” when in reality they merely reflect the pervasive mispricing
of electricity. Such subsidies have long-term consequences, too, sapping invest-
ments that would improve infrastructure quality (McRae 2015).
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