A Quarter Century Effort Yet to Come of Age: A Survey of
Electricity Sector Reform in Developing Countries

Tooraj Jamasb,* Rabindra Nepal,** and Govinda R. Timilsina***

ABSTRACT

More than two decades have passed since the start of the worldwide market-
oriented electricity sector reforms. The reforms have varied in terms of structure,
market mechanisms, and regulation. However, the passage of time calls for taking
stock of the performance of the reforms in developing countries. This paper sur-
veys the empirical literature on electricity sector reforms and draws some con-
clusions with a view to the future. Overall, the reforms have tended to improve
the technical efficiency of the sector. The macroeconomic benefits of reforms are
less clear and remain difficult to identify. Also, the gains from the reforms have
often not trickled down to consumers because of institutional and regulatory
weaknesses. In order to achieve lasting benefits, reforms need to adopt measures
that align their pursuit of economic efficiency with those of equity and provision
of access. Reforms can deliver more economic benefits and alleviate poverty when
the poor have access to electricity. New technologies and institutional capacity
building can help improve the performance of reforms.
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1. INTRODUCTION

Since the early 1980s, and gathering pace in the 1990s, the network industries including
the electricity sectors across the world have been subjected to restructuring and market-oriented
reforms. By the end of the 1990s, the majority of OECD countries and over 70 developing and
transition economies had taken some measures toward reforming their electricity sector (Bacon and
Besant-Jones, 2001). The reforms aimed to replace the monopoly status of vertically integrated
state-owned utilities and to allow private and foreign investors to take part in both the competitive
and regulated part of the sector (Joskow, 1998; Newbery, 1999; Littlechild, 2000). The reforms
remain work in progress in many developing countries offering the possibility to synthesize the
lessons of experience to date.

A generic reform of the electricity supply industry (ESI) involves high level measures
such as: corporatisation of the entities, unbundling and restructuring of the sector, introducing
competition in wholesale generation and supply activities, horizontal separation of incumbents to
create viable competition, establishing independent regulatory authority, and privatization (Besant-
Jones, 2006; Jamasb, 2006). These measures would allow vertical separation of the natural mo-
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nopoly networks (transmission and distribution) from the potentially competitive segments (gen-
eration and supply). Vertical separation would prevent cross-subsidization between the competitive
and regulated businesses and discriminatory practices such as denial of third-party access to net-
works (Joskow, 2003). The degree of vertical separation varied and took the forms of functional,
accounting, legal, or ownership separation. Low level reform measures include cost-reflective pric-
ing (e.g., removal or restructuring of subsidies, tariff liberalisation and cost-reflective price setting),
adoption of new technologies, new financial schemes and community involvement (Prasad, 2008).

In developing countries, the high and low level reforms were implemented against the
backdrop of chronic electricity shortages, weak institutions, under-capitalisation, poor operating
equipment, high system losses (and electricity theft), complex political economy settings and the
inability to extend access to all the poor. The reforms were expected to enhance efficiency, improve
quality of service, reduce the price-cost gap through cost-reflective pricing and increase investments
(Newbery, 2002; Kessides, 2012). Reforms would also benefit the poor by improving access to
electricity thereby enhancing other services such as healthcare, education and communications, cost
efficiency, and stimulation of economic development and welfare (Davies et al., 2003).

A key question is the extent to which these goals have been achieved in practice consid-
ering that ample resources have been invested in the reforms in nearly three decades. Answering
this question requires revisiting the theoretical rationale and examining the empirical evidence of
progress and performance of the reforms against their objectives. However, comprehensive analyses
of the effects of the reforms on the sector and the economy (e.g., electricity pricing, quality of
supply, utility performance, economic growth, social welfare and poverty reduction) are limited in
the literature.

On the other hand, there has been a renewed interest in the relationship between electricity
sector reforms, reliability and quality of service, economic growth, welfare, and the environment,
particularly climate change concerns (Nepal and Jamasb, 2015). For example, the UK, a pioneer
of market-based reforms, proposed a new electricity market reform in 2010 signalling the desire
for more government intervention to meet its sustainability objectives (Pollitt, 2012). In Latin
America, countries such as Bolivia, Venezuela and the Dominican Republic some assets have been
renationalized indicating a return to an active role for the state in the sector (Balza et al., 2013).
Argentina, once at the forefront of marked oriented reform, has also diminished the role of markets
in the energy sector (Littlechild, 2013).

Nearly 30 years since the first electricity sector reform in Chile, this paper takes stock of
the cumulative experience with this important experiment in developing countries. The reforms
have proven more difficult than first anticipated and most remain work in progress. This paper
attempts to reduce the research gaps in the electricity reform literature by reviewing the progress
and the outcomes. In an earlier study, Jamasb et al. (2005) reviewed the evidence from reforms in
developing countries focussing on the operating efficiency and access. This paper differs in focus
and aims to revisit and reflect on the reform experience as many developing countries are undergoing
a period of introspection after more than quarter of a century of reforms. Electricity reform in
developing countries is at a stage where a review is necessary considering the inconclusive verdict
on the effectiveness of reforms purveyed by the existing literature.’

We consider both empirical and theoretical literature on the linkages between electricity
reforms; economic and technical efficiency, economic growth, welfare and poverty reduction in
developing countries. The paper aims to highlight reform performance, explore the link between

1. We thank a reviewer for this point.
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the theory and practice of electricity reforms and thus fill an important gap in the literature. We do
not examine the impact of reforms on the environment. It suffices to state that reforms may or may
not have negative environmental impacts as this is rather a matter of devising effective environ-
mental policies.?

The remainder of this paper is structured as follows. Section 2 provides an overview on
the drives, context and status of electricity reforms around the world. Section 3 discusses the
different methodological approaches to studying the impacts of reforms and analyse the impacts of
energy sector reforms on several industry specific and macroeconomic dimensions. Section 4 syn-
thesizes the insights from the reforms and policy lessons while critically reflecting on the devel-
opment of the reforms. Section 5 concludes the paper.

2. ELECTRICITY REFORMS: CONTEXT, DRIVERS, AND STATUS

Adopting market-oriented electricity sector reforms based on the ‘textbook or standard
model” became a world-wide trend during the 1990s. The textbook model was first applied in the
Chile in 1982 and inspired reforms in other countries. The standard model involved the following
steps and sequence: i) corporatization of state-owned enterprises and creating state-owned corpo-
rations, ii) enacting legislation for sector liberalization, iii) establishment of an independent regu-
lator, iv) unbundling (vertical separation) of the main functions, v) incentive regulation of the
networks, vi) establishment of wholesale and retail electricity markets, vii) privatization through
sale of assets from the state to the private sector® and introduction of private independent power
producers (IPPs). The model represented a paradigm shift in terms of electricity sector structure,
the role of the state, and the regulation of the sector (Joskow, 1998; Newbery, 1999; Joskow, 2008).

Market structure exerts strong influence on whether and the extent to which reforms can
improve the efficiency and performance of the sector. Creating a market-based structure required
ownership unbundling and workable competition in the generation and supply functions (Newbery,
2005). Competition inevitably meant a reduction in state ownership, as new private actors could
participate in wholesale markets and erode market shares of the incumbents (Pollitt, 2012). The
reforms aimed at expanding the scope for competition in the sector through ‘competition in the
market’ or ‘competition for the market’. As a result, there was a strong drive for privatisation and
new models of private sector participation such as Public-Private Partnerships (PPPs) in the sector
(Ljung, 2007; Vagliasindi, 2013).

The reforms also revealed the need to create strong and effective new institutions in the
form of independent regulatory agencies. The separation of the natural monopoly networks from
the competitive segments and privatisation placed much emphasis on economic regulation to ensure
that public interests were reflected in terms of service quality, network access and tariffs while the
generators had equal access to the grid and consumers. Incentive regulation of networks was a
practical approach where competitive markets could not exist (Vogelsang, 2002). The perverse
incentives created by cost-of-service regulation in the form of gold-plated assets (Averch and John-

2. A notable study by ESMAP (2011) shows that vertical unbundling tends to reduce carbon dioxide emissions by 5%
indicating a higher degree of environmental sustainability.

3. Corporatization involves reorganizing the structure of the government-owned entity into a legal entity with a corporate
structure still allowing the government to retain ownership of the company while privatization is the transfer of government-
owned assets and rights into private hands. Corporatization is normally a precursor to partial or full privatization in many
cases.
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Table 1: Drivers of Electricity Sector Reforms

Electricity sector drivers External drivers
Developed countries: a) Political and economic ideology: Based on the forces of
Excess capacity, use of costly generation technologies, market, competition and privatization.)
economic inefficiency, and growing consumer demand for b) Technological innovation: Such as the development of
cheap energy. CCGTs.
¢) Macroeconomic events: Such as the post-Soviet
Developing countries: economic transition (1989), Latin American debt crisis
Lack of public sector financial resources to meet growing (1980s), Asian financial crisis (1997-1998).
demand, institutional inefficiency, burden of energy d) Capital raising options: Privatization of state owned
subsidies, low service quality, high energy losses, poor energy assets.
service coverage, capacity shortage and energy sector e) OECD energy deregulation: Creation of new energy
investment constraints. multinationals looking for new investment
opportunities.
f) Lending policies of donors: Such as those of the World
Bank and IMF with strings attached.
g) National economic reform context: As a result of
economic crisis and structural adjustment programs.

son, 1962) implied that incentive regulation could be adopted to improve cost efficiency of the
transmission and distribution networks.

Table 1 contrasts the drivers of electricity reforms in developed and developing countries.
The motives for reforms differed in developing and developed countries while external drivers
played a key role in shaping the reforms. Poor operational and financial performance of state owned
utilities; technological progress and development of the efficient combined cycle gas turbines
(CCGTs); political faith in the markets, competition and privatization; pressure from international
donor organisations; proceeds from asset divestiture and reducing Public Sector Borrowing Re-
quirement (PSBR) were among the drivers of the reforms.* The pre-reform sectors in developing
countries were primarily characterised by: i) poor performance of the state-run utilities in terms of
high costs; ii) inadequate expansion of access to service for the population, coupled with unreliable
supply; iii) the inability of the public sector to finance the needed spending on new and maintenance
investments; iv) the need to remove subsidies in order to release resources for other essential public
spending needs and v) the need to raise revenue for cash-strapped governments through the sale of
assets (Bacon, 1995; Bacon and Besant-Jones, 2001; Joskow, 2008).

The initial conditions such as resource endowment, initial structure, size, and institutional
strength of the electricity sectors as well as the design, scope, and implementation of reforms varied
across countries. These factors inevitably came to play an important role in adoption and perfor-

4. For example, the World Bank changed its lending policy in 1992 followed later by the Asian Development Bank
(ADB); the European Bank for Reconstruction and Development (EBRD) and the Inter-American Development Bank
(TADB) for electricity development from the traditional project lending to policy lending. Almost $US 187 billion of private
capital flowed into the economies of 76 developing countries during the 1990s (Beder, 2005). In the UK, privatization of
state-owned energy utilities reflected the ideology of the government and its interest in reducing the cost of domestic coal
subsidies and strong economic and political motives also existed in Chile, Norway and New Zealand (Newbery, 2002;
Hogan, 2002). Technological progress lowered the significant barriers to entry and competition that existed in power
generation. Likewise, Bolivia including other Latin American countries (LACs), Ghana and the transition economies (which
include the countries in the former Soviet Union) are examples of energy sector privatization in the context of debt crisis.
Interestingly, privatisation in the LACs contributed to about 40% of the total value of energy privatizations in the world
during the 1990s (Gabriele, 2004).
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mance of the reforms influencing the design and pace of reforms (World Bank, 2004). The initial
sector structure defines the starting point of the reform process and is important for envisaging an
appropriate structure from the start of the reform process and realising the benefits of reform, which
may be substantial (Hogan, 2002). The institutional factors refer to the sector and economy level
legal and regulatory framework that influence and support continuity of the reform process. The
reforms and regulation of the sector in developing countries tend to suffer from weak institutional
environment in terms of limited regulatory capacity, limited accountability, limited commitment
and limited fiscal efficiency (Laffont, 2005). A weak institutional environment can render the re-
forms and regulation of the sector ineffective. Hence, effective regulation remains a challenge in
developing countries considering that regulators struggle to determine whether and how to introduce
competition in the network industries (Armstrong and Sappington, 2006).

Regulation (predominantly cost-based) can also be prone to political capture and becoming
a tool of self-interest for the government or the elite in developing countries (Stiglitz, 1998). How-
ever, regulation by contract or in combination with regulatory independence can provide a better
regulatory framework for developing countries aiming to privatize their systems (Bakovic et al.,
2003). The size of the sector can influence the reform capabilities and options of the reforming
countries. It is not clear if small electricity systems in developing countries require or benefit from
vertical separation and third-party access. For example, the scope for competition may be limited
implying that, in small systems; the benefits of liberalization may be small in relation to the costs
(Kessides, 2004).

Despite these notable differences, the reforms have been pursued across the world under
varying initial conditions. Some have had relative success while many have not lived up to ambitions
and expectations after more than two decades of reforms. For example, market driven reforms in
OECD countries such as Chile, Norway have performed well as in the UK, often considered as a
successful model of electricity reforms (Joskow, 1997; Newbery and Pollitt, 1997; Jamasb and
Pollitt, 2005).> In contrast, the inability to attract private investments in Sub-Saharan African coun-
tries such as Uganda and Zambia remains a disappointment. According to the World Bank’s Private
Participation in Infrastructure database, there was a boom in IPPs during the 1990s, which subse-
quently abated with the arrival of the financial crisis in the late 1990s.

Reforms seem to have failed to correct the chronic underinvestment in electricity supply
in most developing and transition countries, which accounts for much of the poor performance of
the sector in these countries. For example, there was little investment in the sector from 1991 to at
least the mid-2000s except for the Russian Federation and Turkey in the European and Central
Asian countries (Barbara, 2010). Some countries (e.g. in Latin America) have made relatively
advanced transition to market-based energy sectors while others (e.g., China, Russia, South Africa)
are caught between the state and the market where the state still plays a dominant role in operation
and management of the sector. Table 2 summarizes the electricity reform experience in a matrix
for selected cases.

The single-buyer model dominates most of the electricity sectors in Asia, Africa and some
transition countries as observed in Table 3. The single buyer model is perceived to be a reasonable
second-best solution in countries where the competitive model would not work (Arizu et al., 2006).
In contrast, some countries in Latin America have competitive wholesale arrangements and con-
siderable reforms have been carried out with adherence to the standard reform model. The gener-

5. Examining the empirical literature and evidence on the impacts of reforms in developed countries is outside the scope
of the present paper.

Copyright © 2017 by the IAEE. All rights reserved.



200 / The Energy Journal

(panunuod)

“JJ1IE} QATIOPOI-1S0O JO JUSWIYSI[qeISo

ay) Suadwey MO[ SjJLIB) JOWNSUOD

doay 03 sarnssaxd Junadwod Joyrew

Y Ul Ydd JO WLIOJ PIepue)s OU ‘QOUIJIUI

'sanImIn Jo AfIqeIA wid) Suof oy} SuIpoId
pue d1WOU0I? Jou Sunas Jjue) ‘ysy urewrar
SOSSO[ UONNQINSIP ‘SISSO] [RIOURUT] Iopun
Sunerado Apsowr YA ‘yonw pagueyd jou

"800T Ul pa[punqun (VYA)

AuoyIny I9ATY BIJOA ‘10T Ul juswerred
AQ POA[RUS SULIOJAI ‘g UT pRonponul
sddl ‘peuwio} 1oyern3ar ‘uejd uoneznearnd
pue SuLIMONNSA /661 ‘661 Ul SUONIPUOD

*10309S UONNQLISIP
Surwogred Ajxood
“JUAUIISIAUL JO Yor[
‘SISLIO TeOSy ‘Aorjod

Surpu9| reuI)X

reontod wouiy yuapuadopur jou J0je[NIoY sey J10)09S AY) JO AIMINIS ‘PI[[BIS SULIOJOY uBO[ SB ULI0ja1 saxmbar yueg priop ‘sageyoys Addng rURYD
“JUQUIAJOAUT 's10je[nSar1 juepuadapur 0} *G00g ur Joje[n3ar juopuadopur
103038 d)eALId MO[ 0) PBI[ UBD JUSWUOIAUS | UONAIOSIP PUB AJLIOYINE IOW “PISLAIOUT SI)BI £q aseaIour spjLIe) ‘70O U pajIe)s
Teontod o[qeisun ‘3urjes JjiIe) uo SUOISIOAP UONOA[[0D JJLIe) 9] O} %] WOIJ Paonpal ureSe WIoJaI [BUIAUI ‘661 Ul uoneredos *Korjod Surpuay siouop
juapuadopur ayew 0) A[qeun I0je[NIoY $98S0[ WAIsAs ‘spuawaroxdur A)ranonpoIg [euonouny oy asudiojug orqnd 9661 ‘swoqoxd [eost] 1]
"€00C ut urogal
‘sjosrew aAannaduwod 'L00Z PU® 200T Qoud 1omod 10j Swayds ‘7 Ul UOISSILIWIOD
j10ddns 0) dInjeUWIWT UTBWIAI S)OdIBW ueam)aq pajqnop Ajoeded Junerouad ‘wiojar K101R[N1 AJIOINO9[Q LIS JO UONBAID
rendes pue waysAs [eF9 se yons suonmusur JIQUMINJ PIJONNSGO ABY $)SAIUI PIAYIUNUI ‘Z00g Ul uonnquysIp pue uoISSIWSuLI) *SULIOJaI
‘SULIOJoI PI[eIs YIIM PIemIo] Suraow ‘syojrewr oAnnadwos Jo uononponur woIj uoneIouds jo uoneredas ‘SI0JeIOUAT | OTWOU0ID [eIaqI] JopIm
ur jueptodwi aq [[1m JuaWUOIIAUL [eonIjod ) Aq paruedwodoe jou JuLNoNNSAI 1omod Aq SuIppiq 6661 ‘8661 Ul 101038 Jo 1red e se pansind
‘UTRJIOJUN WLIOJAI 10303s Jomod Jo armng Ansnpur ‘pauodjsod swI0jaI [[eIAQ JO UONESI[EIOIOWIWOD pue uonesneriodio) SuLI0JaI A)IOINog BUIYD
"10309S Y} JO YIMOI3 'S002
9y 10§ UOHIPUOD KIBSSIOAU B SJUIWISIAUT -ooud aannadwod | pue ()7 UeamIdq JoNIEW J[eSI[oyMm Snotadrd
Jreard Sunoenje ‘uoneIduag ur A)SIOAIP Je £3101109[9 a1doid saruedwod uonnqysip | ay) padejdar [opour sjoeNU0D W) JUO[ ‘€00T “BUNUASIY
o0y pue Kddns jo A)umoas Surssaippe uaym PUB ‘SIOJSIAUI I0] SIANUSDUT pue uonnaduwod PUE GEET USOMIDQ PIBAID JONIBUI S[LSIA[OYM pue 9[Iy) woiy
aSua[eyd B UONESIUOGIEd-3p ‘T00T—100 Ul op1aoid uorsstwsuen ur ssaooxd uonone w9 10YS ‘866 Ul sioje[ndar juopuadopur | $)09Jjo SUOTENSUOWAP
se puewap SUISLI JO Q0B ) U SISLIO ASI9U 103035 ayy ur paroxdwr sey uonnadwod JO uoneaId ‘GHHT ur uedeq uonesneArd SANIHN PAUMO-I)B)S
0) pea[ ued 19ModoIpAY UO DUBIAI JAISSIOXH ‘uruued [enUAd 0) [BSIOAI FuISLAIOU] ‘9661 UI SWIOJAI [BIIPRI payoune| Jo soueuwioyiad 1004 nzeig
soSuaf[eyo uone)rur | SWOJNO UTBJA] $59001d WLIOJAI JO SAUOISAIA wIojar Anuno)

10§ S10J0BJ ATRWLI]

SILIIUNO)) PIPII[AS UI J0393§ AJDLIJII[F JO SNJB)S WLIOJY :T d[qEL

Copyright © 2017 by the IAEE. All rights reserved.



A Quarter Century Effort Yet to Come of Age / 201

“JmoyyIp uonnaduwod

josrew Sunjowod ‘painoaey are sasudigjue
Je3s ‘yuopuadapur Jou pue Yeom UTRWAI
suonmmsur A1oje[ngar ‘uonejuawajdur
ULIOJoI SUNOJFJe [TIOWLIN) [BINI[O]

'sastIdIoud 9)els Y INOARJ Inq

Kouaroyye jowold Jou Op SAWAYIS ANUDUI
pe uone[N3aI ‘SISWNSUOD 0} SNOATLIURAPESIP
ST UOIYM 2IMINIS JJLIL) JIWOUOIUN
QATIORUT UTBWIT SULIOJOI J)Iewl A)IOLIodq

'800¢ Ul pieoq A1oje[ndar A31oua

JO JUSWIYSI[QR)Sd Puek ‘4 ur Juswauodjsod
uonesneald ‘ooz ur jood paseq

do1d JO JUSWUOPURQE ‘GGGT UL JUSWYSI[QR)SD
J0ye[n3ar juopuadapur jo eaoidde

‘9661 M ddI “MET AIDLIAIH 7661

*SISLIO [RIOURUL
ueIsy pue 1qop
QAISSBUI S, JUSUWILIOAOT
‘soSeyioys A1ddng

pue[rey,

‘popaau owwesdoxd Apisqns ur Aouaredsuer
‘A1eSS09U K)IAT)OQ[RI-)S0D pue AOUAIOYJ
Jo sordrounid Surond 9y3n st Kyoeded

se uorsuedxa Ayoeded 10j paou Juasin

*S[OAQ] AIOA0II-)SOD

MO[oq pue SpPIEpUL)S [BUOTIBUIOUI Aq MO[
s seond ‘sseooe AJ1911)09[0 SUIpu)Xd Ul
ssa1301d pider ‘Ajddns jo Kjumoos pue Ajenb
ur syuowaAoIdwr ouIos mes dourwIofad
0661 1s0d ‘ULI0JoI 0) 9OULION[AI [[EIOAQ

€00z ur paysiqnd AS1oud 9[qemaualr

uo 1oded YA ‘HOOT Ul IuaqUINOUT

9y} Jo Surpunqun Ou JO JUSWIAOUNOUUE ‘Y66
ur paysiiqnd £o1j04 A310ug uo roded Ay
‘G661 ur J0je[n3ar Juopuadopur ue Jo UONERAID)

‘SunjuIy) [euoreUIoIUl
MU ‘SANI[TIN PAUMO
-o1e)s JO oouewiofrod

100d ‘4661 JO
UOTIN[OAI JNBIOW(]

BOLIJY INog

*soond

KI011)99]9 SI0JIUOW A[OATIOR JUSWIUIOAOS SB
K109y ur Ajuo Surorid joyIew ‘UoIjeSIUISpOW
waysKs 10§ paou oy PAIYSIYSY 800T

ur juefd 1omodoipAy € Jo uonoNNsIp ‘W)SAS
oy Jo AnqiSery pawySIysIy gOOT Ut snoyde[g

*SuIOU0d A3nba

[B100S 10J JUSWIIA0S £q pa[jonuod Surord
£310119979 ‘K31oeded uonerouas uoqred mof
pUB UONEZIUIOPOW W)SAS JOJ SJUSUWIISIAUL
JUSIOLINSUI JO YOB[ ‘PI[[BIS SULIOJOY

110z ur A1ooy)

ur Surond jayrew 9315 ‘g Ul Isrjodouow
-1senb jo uonesneand ‘g0z ur Suroud
JoyIeW SpIeMo) uonIsuen) fenpeis ‘00z

ur paysIqeIse yJomawely £1o1e[n3ar ‘1007 ul
paydope sodrourid uojar ‘geg1 ur ANoLo9Le
10} Auedwod yo03s jurof Jo juawysiqeIsg

*dn yea1q uorun
-JAIA0S J9)Je SULIOJI
JIWOU0? [RISQI] IOPIM
Jo 1aed e se pansind
SULIOJOI AJI01NI9[H

eISSIY

"SJLIB} PISIPISqNS put ‘uondniiod [9AS[-AJe)s
‘urog-uo 3oy romod ‘uonersuag romod jo
95 G¢ QA0QE SISSO[ [BOTUYdd) ‘uonesneArd pue
uonnadwod uo paseq sawodINo dqeuonsanb
‘FurSeInoous Jou ULI0JaI JO $$300Ng

"SIOPIO JJLIB) UONNQINSIP
TedA-)[NUI PASIOIOXD dARY SAJL)S [] pue
$s9008 Ayred pary) payuawduwir aary saye)s
8¢ ‘uonnquustp paspeatid aaey (1Y pue
BSSLIQ) sAJe)s ¢ ‘uonezneiodioo/Jurpunqun
pajuswa[dwr dARY SAILIS ()7 ‘WLIOJI JJLIL)
UQYB)IOPUN JARY SAIRIS €7 I[IYM SIoje[n3al
yuopuadopur paymsuod aAey (67) SIS [[V

"€00T ut pajoeus

1OV WI0JY ANOIOAH ‘8661 Ul passed

sem ([2AQ] AJe)s Je) 1o uonen3al juapuadapur
JO uonoNpoONuI ‘1661 Ur Anua Jdi

‘saninn

S1NI9[2 PAUMO-AILIS
Jo oouewrioy1dd J0o0d
“Quau)soAUl U3IaI0)

01 ssouuado dTwouody

BIpUL

saSua[eyo /uone) I

SQWI0dINO UIeJA

$59001d ULIOJAI JO SQUOIS[IA

uLojax
10 s10)oe] Arewtiq

Anuno)

(panuu02) SILIUNO]) PIJII[RS UI 10398 AJDLIII[F JO SNIB)S ULIOY T dqelL

Copyright © 2017 by the IAEE. All rights reserved.



202 / The Energy Journal

Table 3: Power Sector Reform Matrix

Market structure Eeirateownership it Regulation
involvement
China, Malaysia,
Philippines, Thailand.
Vietnam, Nepal,
5 Lithuania. Turkey.
China, Thailand, < Russia, Nicaragua,
Vietnam, Nepal, Sri E Colombia, Bolivia, 3
Lanka. Burkina Faso, %‘ Argentina, Brazil, Peru. ":-:
Nigeria, Céte d’Ivoire, < Chile, Tunisia, Morocco, b
Zimbabwe. Senegal, g Kenya. Zimbabwe, Cote é
Morocco, Tunisia g d’Ivoire, Uganda,
§ Nigeria. Ghana.
Cameroon, Bangladesh,
Sri Lanka. India. Malaysia. Philippines,
Pakistan Thailand, Pakistan, =
Bangladesh, Nepal §
Malaysia. Philippines, 'E: C_amttrmm Cﬁtc‘ ;aT:Z:£)2(,:lﬁL;:i,lrb ‘§
I’akis-lun. Bangladesh, 5 d [v'oErc. ,-'\rgf.‘nlma'. ___§_ ‘;fncnal‘ Kcn ‘a ) ;io
Ghana. UganJa. X gﬂ; Bolwm.. Brazil., Chile. % :-‘-\r Jc;lirl]a B();Ii;-'ia E
Kenya. Turkey. E 3 Peru, NI,C aragua: g ChIi:Ic Pcr.u Bra?il‘ é
|,ith;4an;a b 3 Colombia. Russia, E Nicu.rtt : C I : b £
g I!thudﬂld ‘ﬂ gud. olombia, &
Russia, Turkey, g
Azerbaijan, Kyrgyzstan =
Korea Rep..
Cameroon, -
Uzbekistan, "‘g Philippines. Pakistan,
Turkmenistan., g Cameroon, Uganda, Cote
Tajikistan, Azerbaijan, s d’Ivoire. Morocco, Chile. 5
Kyrgyzstan Brazil, Peru, Argentina, T
Bolivia, Nicaragua, =
Colombia, Russia, g
Argentina, Bolivia, s 5 Lithuania, Turkey.
Brazil. Chile. g s Azerbaijan
Colombia, Peru, 3 2
Nicaragua. Russia = g

Source: Ljung (2007) and authors’ compilation

ation segment has undergone privatization in many developing countries while the networks remain
publicly owned. The privatisation of the ESI has been largely pursued in Latin America while IPPs
now occupy a large market in Asia, particularly in China, Indonesia, the Philippines, India, Pakistan,
Malaysia and Thailand under a single-buyer model. Overall, many developing countries are still
some distance away from the full adoption of the liberalized standard model and are by and large
still in transition from state control to markets.

3. ASSESSING THE IMPACTS OF REFORMS

Several approaches have been used in the literature to assess the impacts of energy sector
reforms, particularly in the electricity sector. These include social cost-benefit analysis, econometric
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analysis, efficiency and productivity analysis, macroeconomic analysis and specific case studies
(Joskow, 2006; Pollitt, 2012). A social cost-benefit analysis (SCBA), in principle, considers the
reforms as an investment and compares the costs and benefits in terms of the changes in actual and
projected performance relative to a counterfactual of what would have happened in the absence of
reforms (Jones et al., 1990). A SCBA can assess the overall welfare impact of reforms and the
distribution of welfare. However, governments do not necessarily perform a SCBA and instead tend
to rely on less formal assessments (Jamasb et al., 2005). Moreover, electricity reforms are multi-
dimensional activities with many interacting factors, which cannot be captured by a SCBA but
influence the social worth of a policy. The assumption that aggregate social welfare can be ex-
pressed, as an aggregation of individual social welfare is also problematic coupled with the empirical
problems in quantifying the costs and benefits of a policy.

Econometric analysis is applied to test hypotheses through statistical analysis on the de-
terminants and performance of reforms and thereby quantifying the effect of reforms on performance
indicators. Performance metric regressions based on cross-section, panel data econometrics and
time-series econometrics can serve this purpose. Statistical tests to assess the significant differences
in the performance metrics before and after reforms are often carried out using a t-test on time-
series data. However, a t-test cannot control for the effects of other variables as in a multivariable
regression analysis. Cross-country econometric analysis is also complicated by model specification
challenges due to the multi-faceted nature of the reforms and the diverse characteristics of the
electricity sectors across countries. The absence of adequate data and the associated measurement
problems pose a problem for assessment of reform impacts.

Efficiency and productivity analyses are desirable for assessing the effectiveness to trans-
form inputs into outputs, relative to best practice. Parametric and non-parametric methods are both
used in measuring productivity and efficiency. Parametric methods such as stochastic frontier anal-
ysis (SFA) use production- or cost-functions and econometric techniques. In contrast, non-para-
metric methods use mathematical programming techniques and do not require specification of func-
tional forms. Data Envelopment Analysis (DEA) is a commonly used non-parametric method that
evaluates the performance of an agent relative to the frontier (Coelli et al. 2005). Frontier meth-
odologies measure efficiency as the distance to the frontier by constructing a cost or production
function such that each individual agent is benchmarked against the best practice, also known as
benchmarking. Efficiency and productivity analysis can reduce the need for large datasets and
especially when the data is difficult to collect. However, a shortcoming of the SFA is that it cannot
adequately handle multiple outputs while multiple-output distance functions can suffer from input-
output separability. On the other hand, DEA may systematically underestimate the inefficiency in
small samples if the general assumptions on production and distribution are too weak.

Macroeconomic analysis use models, such as computable general equilibrium (CGE) to
quantify the impact of reforms on the economy. The CGE models use actual economic data to
estimate how the economy might respond to changes in policy, technology or other external factors
pertaining to energy reforms. The advantage of the CGE modelling is that they attempt to model
the interaction effects of sector reform with non-reforming sectors and calculate the aggregate
welfare effect directly. However, they can be too aggregate with the results, failing to shed light on
the relevant sectors or issues. They also imply data requirements, which are hard for many devel-
oping countries to meet. The results from the CGE analysis can be debatable given their reliance
on stronger assumptions than empirical economists tend to view as being consistent with data; for
example, nested constant elasticity of substitution (CES) functional forms for production functions.®

6. We thank a referee for providing this information.
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Single or multi-country case studies are desirable when in-depth investigation or qualita-
tive analysis is needed. These studies are useful when qualitative aspects of reforms such as regu-
lation and conflict resolution and reform dynamics such as the implementation process are crucial
in assessing the efficacy of the reforms (Jamasb et al., 2005). This is because these factors are
inherently difficult to capture through statistical methods. Case studies can examine issues that do
not easily lend themselves to rigorous quantitative analysis or could not be analysed due to a lack
of data. Hence, case studies can overcome the issues associated with model specification and ac-
curacy of variables in representing the relevant aspect of reform. Case studies involving single or
multiple countries are popular for studying the process and outcomes of electricity reforms in
developing countries where institutions differ across countries.

The above approaches provide useful insights into the effects of reforms on performance
indicators (Joskow, 2006). However, it is important to adopt a comparative governance approach
(Williamson, 1985) to the evaluation of the performance of alternative institutional arrangements.
The comparative governance approach involves comparing the observed performance with perfor-
mance under a defined set of institutional arrangements considering that ‘ideal’ textbook perfor-
mance based on the virtues of perfectly competitive markets cannot be achieved in reality. Hence,
one of the challenges of the ‘before and after’ assessment of reform performance is the need for
developing a suitable counterfactual benchmark for comparison purposes which is difficult to es-
tablish.

3.1 Microeconomic Impacts of Reforms

This section reviews the relevant literature analyzing the impacts of reforms on several
dimensions pertaining to the microeconomics of the electricity sector including pricing, economic
efficiency and service quality (e.g., reliability). As market-driven reforms rely on competition and
price signals, reforms are expected to lower electricity costs and retail prices and prevent the exercise
and abuse of market power while improving the overall efficiency of the sector (Joskow, 1998).7
However, “the cure for market power can be worse than the disease itself’ as, noted in Joskow
(2006). Mitigating the exercise of market power ex-post has been a major challenge faced by many
sector regulators (Newbery, 1997).

It is noteworthy that, prior to the reforms, in developing countries under-pricing of elec-
tricity was common and a driving factor for the deterioration of the performance of the sector due
to underinvestment. Another notable characteristic was that electricity prices often represented
cross-subsidization from industrial customers to households. The rationale for these pricing policies
is that they fostered desirable social goals such as helping poorer customers who would otherwise
be disadvantaged although the richer groups of the society tend to benefit more from these subsidies
(Kessides, 2012). Hence, market based pricing and removal of subsidies, a source of inefficiency,
is expected to result in increased prices to cost-reflective levels. On the other hand, in the event of
market power, prices are expected to fall to cost-reflective levels due to the virtues of competitive
forces.

7. Market power in electricity generation is understood as the ability of a generator to deviate the price from the
competitive levels in ‘a profitable way’ for a continued period of time. Vertical market power may occur when a single
generator controls more than one aspect of electricity production while horizontal market power results due to the concen-
tration of ownership.
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3.1.1 Impacts of reforms on electricity pricing

Cost-reflective electricity prices imply that prices are set at an efficient level. It is expected
to incentivize necessary investments through private sector and foreign investments. It provides
incentive to reduce costs, increase efficiency and induces innovation to increase profits (Newbery,
1995). Market driven reforms are expected to establish cost-reflective pricing by harnessing com-
petition and leading to improved efficiency and lower prices. Reforms would encourage entry of
new actors by providing better incentives so that new and efficient entrants and technologies would
create downward pressure on prices (Fan, 2007). Hence, reforms are expected to lead to lower
price-cost margins and cost-reflective pricing where prices move towards their long-run marginal
costs (LRMC). However, in many developing countries, regulated prices were inefficiently low and
liberalization would mean raising the prices towards cost-reflective levels and provide better in-
vestment incentives.

However, there is no consensus regarding the price impact of reforms. Evidence suggests
that privatisation did not lower the costs in the short run as government interference with investment
decisions led to increased costs (Pollitt, 1995). Moreover, the evidence of pricing impacts of reforms
varies across jurisdictions which undertook the reforms. Three studies by Nagayama (2007; 2009)
and Erdogdu (2011) are of notable for assessing the worldwide effect of reforms on prices. Nagay-
ama (2007) shows that the introduction of foreign IPPs, privatization and introducing retail com-
petition lowered prices in some jurisdictions though not across all jurisdictions undertook reforms.
Regulatory institutions in developing countries are often not sufficiently independent implying that
political interference can prevent prices from being cost-reflective. Country level corruption on
contracts granted to the IPPs also prevented the reforms from producing their intended effects in
developing countries such as in Southeast Asia (Henisz and Zelner, 2002). On the other hand,
ESMAP (2011) shows that vertical unbundling in developing countries decreased electricity tariffs
by 10% indicating a higher degree of competitiveness.

Nagayama (2009) shows that progress in liberalization led to declining cross-subsidies
across the electricity sectors in Asian developing countries. Electricity prices rose in these countries
in the aftermath of reforms. In Latin America, the impact of liberalization on prices is mixed. The
wholesale and retail prices have often risen due to unbundling and privatization in order to assure
return in investment expected by private investors.

The effects of reforms on the price cost-margin (i.e. the difference between electricity price
and cost) and cross subsidies can be different between industrial and residential consumers although
there are limited studies of these. Erdogdu (2011) showed that participation of IPPs in the generation
market and the existence of wholesale markets seem to decrease the industrial price-cost margin in
Latin American countries. The study found that the establishment of wholesale electricity markets
and regulators had a downward effect on the residential price-cost margins in developing countries
while unbundling, with privatization, also had a decreasing effect on residential price-cost margins
in Latin America. Hence, the overall impacts of reforms on electricity prices seem to also depend
on the level of industry restructuring.

The impact of reforms on electricity prices has been less frequently studied on a regional
basis and the focus of most research has been at the utility level. India provides an interesting case
to assess the differences in regional outcomes of reforms considering that its different states share
a common economic and political system. Sen and Jamasb (2012) analyze the impacts of individual
reform measures on key economic and sector variables for different Indian states and showed that
average prices were unaffected by reforms. Meanwhile passing of tariff order in different states as
a mechanism to correct price distortions significantly lowered the industrial prices. Tariff order also
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rationalized electricity pricing by lowering the cross-subsidies between industrial and residential
customers, while unbundling lowered the cross-subsidies between the industrial and agricultural
customers. In Orissa, average electricity tariffs increased from 1991 to 2001 (Kundu and Mishra,
2011). The price of electricity increased sharply particularly for agricultural customers after the
reforms due to the abolishment of government subsidies.

In Latin America, the change in the regulatory regime from cost-based to price-caps did
not produce a clear pattern of price development although the changes in ownership and regulatory
regime in the distribution segment led to a decline in retail prices in general (Estache and Rossi,
2005). The price fall, however, did not match the productivity gains. However, Balza et al. (2013)
estimated that an increase in cumulative private investment by 1% led to a 0.015% reduction in
electricity prices across some countries Latin America. The quality of regulation in reforming
countries is sensitive to pricing impacts of sector reforms. In Peru, for example, the restructuring
and privatization of the distribution utilities led to price increases (Anaya, 2010). In Argentina,
wholesale electricity prices as well as the real average tariffs fell from the 1992 levels as a result
of increased competition due to industry restructuring and privatization even though the prices froze
in the wake of an economic crisis in 2002 due to the devaluation of the national currency (Haselip
and Potter, 2010). Average node prices for electricity declined in Chile from the 1982 levels with
the implementation of reforms while prices decline by 30% in Argentina (Pollitt, 2004). In Colom-
bia, prices fell by 20% (Ayala and Millan, 2003). Nonetheless, assessing the causal effect of the
price fall for low-income groups is complicated in Chile as targeted subsidies and electrification
policies can also produce the effect rather than strictly privatization (Paredes, 2001).

In other developing countries, the impact of reforms on electricity prices are opposite of
that in Latin America. For example, in Turkey privatization of the distribution utilities did not yield
the expected retail price declines in the initial years although wholesale tariffs exhibited a reduction
(retail price increased by 6% while wholesale price decreased by 10% (Karahan and Toptas, 2013).
In Sub-Saharan Africa, prices have been generally high as compared to the rest of the world irre-
spective of electricity reforms.® Reforms also had no impact on prices in South Asian countries
such as Bangladesh and Pakistan where prices were not cost-reflective and politically determined
(Bhattacharya, 2007).

Electricity prices continue to be below the cost recovery levels giving rise to high com-
mercial losses among the transition countries such as Georgia, Moldova, Ukraine and the Com-
monwealth of Independent States (CIS) since reforms started in the early 1990s (Nepal and Jamasb,
2012a). The difficulty of the vulnerable consumers to absorb further price increases has been a
concern and often prevented pursuing tariff reforms in many transition countries (Fankhauser and
Tepic, 2007). In Turkey, for example, the introduction of a tariff system reflecting the costs affected
the production and consumer prices of electricity differently. The effect on consumer prices was
slightly lesser than for producer prices (Akkemik, 2011).

3.1.2 Impacts of reforms on quality of service and access

One of the principal aims of reforms in most reforming countries has been to enhance the
quality of energy supply (Joskow, 1998; Briceno-Garmendia et al., 2004). Reforms were expected

8. In most Sub-Saharan African countries, the average electricity tariff remained almost twice as high as in other parts
of the world regardless of whether this was prior to or after the reforms. The prevailing high electricity tariffs in these
countries do not cover the full costs of electricity supply. Countries such as Angola, Malawi, South Africa, Zambia and
Zimbabwe have maintained highly subsidized prices below the cost levels (Eberhard et al., 2011).
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to enhance energy production, lead to efficient utilisation of existing capacities and add new ca-
pacities by attracting investments and reduce energy losses. Studies by Cubbin and Stern (2004,
2006), Erdogdu (2014) and Zhang et al. (2008), find that market competition and regulatory gov-
ernance as result of reforms have brought enhanced service penetration, generation capacity ex-
pansion, capacity utilization and reserve margins in some developing countries.

The effects of reforms on quality of service and access have differed across the regions as
showed by Nagayama (2010) using econometric and panel data analysis. The introduction of foreign
IPPs when coexistent with independent regulators and unbundling on its own increased the per
capita generation capacity in Asian developing countries while the establishment of independent
regulator had the opposite effect. The per capita generation capacity also increased among the LACs
with the introduction of wholesale market and power exchange but reforms triggered different
impacts on transmission and distribution (T&D) losses (Nagayama, 2010). The same study found
that the introduction of foreign IPPs reduced T&D losses in Asian developing countries.

On the other hand, private sector investments in the transmission and distribution networks
contributed to a decline in electricity losses in Latin America (Balza et al., 2013). Technical and
non-technical losses fell sharply from above 20% in 1992 to just above 10% in 2007 in Argentina
(Pollitt, 2008). The number of minutes of supply interruption per year fell to 2.1 in 2003 from 9.6
in 1997 in Chile while distribution losses fell from 19.8% in 1987 to 5.6% in 2003 (Pollitt, 2004).
Also, generation capacity increased in many LACs except in Brazil post reforms (Millan, 2005).

Reforms triggered different impacts on the plant load factor, T&D losses and gross elec-
tricity generation among the Indian states (Sen and Jamasb, 2012). Unbundling and tariff orders
had a positive and significant effect on plant load factors. Gross electricity generation in India
increased with the introduction of the IPPs while privatisation of the distribution segment led to
lower energy losses. The average level of T&D losses in Sub-Saharan Africa was around 27.5% in
2009 although the system losses substantially range from 14.5% in Angola to 68% in Swaziland
(ESMAP, 2009). Reforms have also been unable to reduce electricity theft in most regions of the
developing world considering that the quality of governance such as effective accountability, po-
litical stability, and government effectiveness and corruption control can reduce energy theft in
developing countries (Smith, 2004).

The international experience with restructuring, privatisation and liberalisation has exposed
the vulnerabilities in electricity supply in various countries (Hall, 1999). For example, the end of
1997 saw repeated power cuts in Rio de Janerio, Brazil followed by Buenos Aires, Argentina where
a 10-day blackout occurred in 1999. These supply vulnerabilities coincide with the less than antic-
ipated increase in private investments in the transmission and distribution networks in the reforming
countries. In addition, the progress toward reforms has coincided with limited government support
for research and development (R&D) something that threatens the sustainability of efficiency im-
provements in the electricity industries of developing countries (Erdogdu, 2013).

Electricity reforms in developing countries were often mooted with a view to increase
access across all segments of the population (Sinha, 2003). This is because the participation of the
private sector in energy production provides more investment to expand the electricity supply
capacity and thus would also enhance the access to electricity. However, the evidence on electri-
fication is mixed. In South Asia, reforms did not necessarily accelerate access to energy, whereas
in Latin America, it reached many new consumers. Sihag et al. (2007) finds that the reform in the
Indian State of Orissa, did not help enhance the electrification rate. Based on the South Asian
experience, Bhattacharyya (2006) concludes that initiatives aimed at intensifying rural electrification
have had limited impact in improving the energy access for the poor in the region.
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On the other hand, other studies, such as, Balza et al. (2013) and Kozulj and Di Sbroiavacca
(2004) show that electricity sector reforms had increased electricity coverage in parts of South
America. For example, the post-reform electrification rates in Argentina, Peru and El Salvador
respectively increased to 95, 72 and 76% from the respective pre-reform rates of 91, 38 and 62%.
In Chile, the number of households without electricity decreased to 14% in 2002 from 62% in 1982
after reforms (Pollitt, 2004).

3.1.3 Impacts of reforms on productivity and economic efficiency’

The changes in market structure, the role of the state and the regulation of the sector were
all aimed at improving utility efficiency and productivity levels through the introduction of market
competition (Wolfram, 1999). The evidence of reforms in improving efficiency and productivity in
the electricity sector is positive especially in Latin America, which is also the most studied region.
However, the efficiency and productivity impacts of these reforms remain least studied in South
Asia and Africa. There are only few international studies of utility efficiency and reforms.

An earlier study by Yunos and Hawdon (1997) found that changes in the ownership did
not automatically resolve the efficiency problems in the absence of competition among the least
developed countries and significant efficiency gaps persisted between small scale and large elec-
tricity providers. Rodriguez-Pardina and Rossi (2000) finds some evidence that suggest that re-
forming countries had a better performance than those which did not. Although technical efficiency
among the major distribution companies in South America marginally improved between 1994 and
2001, the results suggested considerable scope for improvement among the firms (Estache et al.,
2004). The increments in productivity seem to be in line with the degree of incentives built in
regulation while private companies operating under rate of return regulation exhibited similar labor
productivity levels as public firms (Estache and Rossi, 2005).

The labor productivity in the electricity distribution experienced an increase after reforms
in Argentina (Pollitt, 2008) and in Chile since the privatisation of leading companies (Fischer et
al., 2003). The incorporation of distribution value added (VAD) in the tariff setting processes and
regulation of distribution utilities contributed to efficiency of distribution in Chile (Sanhueza et al.,
2004). In Brazil, where privatisation took place before the establishment of the sector regulator, it
showed no statistically significant impact on operating cost efficiency of distribution but technical
efficiency declined when considering the total expenditures (Motta, 2004). Overall, the reform in
Brazil does not seem to have improved the efficiency of the distribution networks between 1998
and 2005 (Ramos-Real et al., 2009).

In Peru, earlier studies by Bonifaz and Rodguez (2001) and Bonifaz and Santin (2000)
using 3 years of data (1995-1998) found little evidence of technical improvement in electricity
distribution while privatised distribution firms did not outperform the state owned utilities. However,
later studies such as by Perez-Reyes and Tovar (2009; 2010) using a decade long data (1996-2006)
showed improvements in efficiency and productivity of electricity distribution in Peru occurred
with the adoption of regulatory reform although privatisation proved to be advantageous only in
the initial years after the reform. A positive relationship seems to exist between the restructuring

9. Economic efficiency is a combination of technical and allocative efficiency (Coelli et al., 2005). Firms operating on
the production frontier are said to be technically efficient while allocative efficiency in input selection imply selecting that
mix of inputs (such as labor and capital) that produces a given quantity of output at minimum cost (given the input prices
which prevail). Productivity of a firm is the ratio of the output(s) that it produces to the input(s) that it uses.
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and reform of electricity distribution and productivity improvement in Peru. Management practices
seem to be important in the Peruvian electricity distribution due to which private utilities are less
inefficient than public utilities (Bonifaz and Jaramillo, 2010).

In Colombia, the reforms of the 1990s improved the average efficiency levels of electricity
distribution with regulatory policy engendering a positive effect while ownership produced no
conclusive effect (Pombo and Ramirez, 2002a). Technological improvements and regulatory policy
have had a positive effect on average efficiency but the divide between good performers and bad
performers widened after the reforms (Pombo and Ramirez, 2002b). Mello and Espinoza (2004)
found no significant productivity change among the 20 distribution companies between 1993 and
2003, although contextual factors mattered significantly. In contrast, Pombo and Taborda (2006)
showed that plant efficiency and productivity increased after the regulatory reform of 1994 although
the efficiency of distribution companies did not improve. Nonetheless, the Colombian distribution
network exhibits high and persistent inefficiency among firms (Galan and Pollitt, 2014). Rural
companies and firms with small customers seem to have experienced the largest efficiency gains
over the 15 years after the reforms.

Estache et al. (2008) attempted at documenting efficiency levels in Africa’s electricity
firms based on a sample of 12 operators providing services in the 12 countries of the Southern
Africa Power Pool. The study relied on the DEA decomposition technique to estimate the changes
in total factor productivity (TFP). The results showed comparable levels of efficiency and perfor-
mance levels in the region but found no clear correlation between the efficiency improvements with
the adoption of reforms. In Sub-Saharan Africa, an early efficiency analysis of the Cote d’Ivoire
electricity companies did not find significant performance improvement in post-privatization period
and the technical efficiency measures behaved irregularly since privatization (Plane, 1999).

Some studies have examined efficiency and productivity effects of reforms in the transition
economies of Eastern Europe. In Poland, technical efficiency of the distribution companies increased
during the transition process while allocative efficiency deteriorated (Cullman and von Hirschhau-
sen, 2008a). The cross-country analysis suggested that the Polish distribution companies were
marginally inefficient while the Czech Republic featured the highest efficiency while Slovakia and
Hungary occupied the middle range (Cullman and von Hirschhausen, 2008b). The efficiency anal-
ysis of the Ukrainian privately and publicly-owned distribution firms after a new regulatory au-
thority and distribution privatisations suggested that private firms reduced commercial and non-
commercial network losses more than the publicly owned firms (Berg et al., 2005). This implies
that privatization had a positive effect on technical efficiency in all four countries. Also, the average
efficiency of thermal generation plants grew in China and autonomy from the central government
was one of the important determinants (Lam and Shiu, 2004). In Turkey, private distributors showed
better technical scale efficiency on average during the early years of reforms (Bagdadioglu et al.,
1996; Celen, 2013).

A limited number of studies have assessed the efficiency and productivity of the reforms
in developing Asian countries. The performance and efficiency analysis of the Indian generation
companies supported the policy of unbundling the sector while state owned companies appeared
inefficient (Jain et al., 2010). However, privatisation brought about different impacts on employee
productivity in the state of Orissa as some employees benefitted while others did not (Kundu and
Mishra, 2012). In contrast, technical performance in the Thai electricity industry was mainly driven
by technological and productivity improvements (Wattana and Sharma, 2011). In the Philippines,
productivity did not improve significantly despite the reforms being instituted in 2001 (Bautista et
al., 2011).
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In China, unbundling of the integrated electricity utility - the State Power Corporation
(SPC) improved productivity and operational efficiency among the large coal-fired power plants
controlling for substantial heterogeneity in the technical profile of the plants (Zhao and Ma, 2013).
Finally, empirical analysis by Nakano and Managi (2008) and Goto and Sueyoshi (2009) showed
that deregulation and regulatory reforms contributed to productivity growth in steam power-gen-
eration sector in Japan for the period 1978-2003.

3.2 Macroeconomic Impacts of Reforms

This section reviews the literature analyzing the impacts of reforms on macroeconomic
indicators such as economic welfare, economic growth and poverty reduction. Electricity is one of
the main inputs to economic development especially in developing countries where economic
growth is constrained due to lack of infrastructure and reliable supply of electricity (Stern and
Kander, 2012). Therefore, any programs and policies that relax the electricity supply constraints
are expected to generate positive impacts on economic welfare and growth and also reduce poverty.
Below we discuss this argument based on empirical evidence.

3.2.1 Impacts of reforms on economic welfare

The economy-wide welfare impacts of reforms are examined by a few studies. Galal et al.
(1994) estimated the welfare impacts of the privatisation of the Chilean distribution and generation
companies and is one of the first and most comprehensive such studies. The privatisation of the
Chilean electricity companies (a distribution and a power generation utility) led to a permanent gain
in social welfare equivalent to 2.1% of 1986 sales value. However, the gains were achieved at a
fiscal loss!® and two-thirds of the aggregate gains accrued to foreign shareholders. In Brazil, ap-
proximately 60% of the distribution market and 20% of the generation market was privatized
between 1995 and 2000. The privatization of the distribution created a one-off gain equivalent to
2.5% of the GDP in the form of the privatization proceeds although the producers captured two-
thirds of the proceeds (Mota, 2003). Consumers could have benefited more from privatization had
the regulatory institutions been fully established at the beginning of the privatization process. The
economic welfare impacts of partial privatization and restructuring in Peru proved worthwhile and
the gains amounted to 542 million $US in 2007 prices (Anaya, 2010). The distribution of the gains
suggested that government and producers benefited the most from welfare gains while consumers
benefited the least.

Toba (2007) studied the welfare impacts of private sector participation in the Philippines
electricity generation, through liberalization of the market for IPPs during the power crisis of 1990-
1993. The introduction of IPPs presented significant gains contributing to resolving the crisis and
promoting economic and social development while consumers and investors were the net gainers.
However, only about one-quarter of the total private investors’ gains are transferred to the domestic
investors, as most investors are assumed to be foreigners. The largest share of the net benefit
equivalent to a net present value of 10.4 billion $US (in 1999 prices) was distributed to consumers.
At the same time, the domestic and foreign investors also gained while the government was the
loser.

10. The fiscal loss would have some negative implications to social welfare, which was ignored by the study.
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In Israel, Tishler et al. (2006) undertook a cost-benefit analysis summarizing the govern-
ment’s reform plan using an unregulated regime as the counterfactual. The results suggested that
the government’s reform plan would only yield a small net benefit even when it was carried out
flawlessly relative to the regulated regime. The reforms would also lead to large increases in elec-
tricity producers’ profit and government tax receipts at the expense of the consumers. As such, a
less-than-perfect transition to competition could easily preclude the potential gains of the govern-
ment plan.

3.2.2 Impacts of reforms on economic growth

A few studies have provided evidence of positive impacts of reforms on economic growth.
Lack of electricity infrastructure and reliable energy supplies constrain economic growth in devel-
oping countries (Bruns et al., 2014). Sen and Jamasb (2012) show that increased stock of electricity
infrastructure has made a significant contribution to industrial economic output in India. Also,
Easterly and Levine (2003), Rodrik et al. (2004) and Acemoglu and Robinson (2010) show a
positive relationship between stock (as well as quality) of the infrastructure and per capita GDP
growth.

Empirical evidence also suggests a strong and positive link between regulatory quality in
all economic sectors and economic performance in developing countries (Jalilian et al., 2007).
Electricity reforms can stimulate economic growth by improving access to commercial electricity
(Ozturk, 2010). However, only a few studies have directly examined whether the reforms serve as
determinants of economic growth by using per capita GDP and employment levels as indicators of
economic growth.

Nepal and Jamasb (2012a) and Carvalho et al. (2016) examine the impact of reforms on
per capita GDP in transition economies, particularly in the Former Soviet Republics (FSR). The
results show significant and positive impacts of reforms on GDP. Similar results have been found
for India in Sen and Jamasb (2012), which econometrically analyzed the determinants and impact
of electricity sector reforms in the Indian states, giving special regard to the political economy and
regional diversity factors of the country.

Chisari et al. (1999) estimated the macroeconomic effects of privatisation and regulation
of utilities including energy that began in 1989 in Argentina. The privatization of generation and
distribution and gas all had positive effect on GDP. The privatisation of the gas sector had the
greatest effect on GDP amounting to 0.31% increase in GDP in the presence of regulation. Privat-
ization of energy utilities did not contribute to the sharp rise in unemployment between 1993 and
1995. The fiscal consequences of privatization and regulation of infrastructure utilities including
energy suggested that the country gained more in macroeconomic terms from the net present value
of subsidy cuts (Benitez et al., 2001). Reallocating the resources freed up by energy subsidies
removal to more productive public spending can help boost economic growth over the long run
(IMF, 2013).

3.2.3 Impacts of reforms on poverty alleviation

The literature on infrastructure reforms and the linkages to poverty shows that policy
changes to improve the access and quality of infrastructure services help reduce poverty through
direct and indirect channels, such as more opportunities to generate income, improving health and
educational outcomes (Estache and Fay, 1995; Brenneman and Kerf, 2002). Hence, electricity re-
forms aimed at improving the access and supply reliability are expected to contribute to poverty
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reduction. However, the existing studies have not empirically examined the evidence. In fact, some
studies examining this issue empirically (e.g., Victor, 2005) found no inherent connection between
the energy markets reforms and welfare for the poorest households although energy consumption
and economic growth are correlated.

The efficiency gains from privatization of energy utilities in Argentina accrued mostly to
high-income classes, while the gains from effective regulation of newly privatized utilities accrued
mainly to low-income classes (Chisari et al., 1999). All income groups benefited from reforms
while the distribution of income also improved (Navajas, 2000). In general, incidences of final
electricity price reductions were experienced post reforms in Latin America although the price fall
did not translate into increased affordability and access for the poor households. The electric utilities
and the governments shared most of the gains in the form of rents and higher tax revenue (Estache
and Rossi, 2004). In Peru, electricity consumers benefited the least from reforms as welfare gains
were offset by price increases (Anaya, 2010). Nonetheless, the welfare consequences of gaining
access to the electricity networks are high.

The extent to which electricity reform affects the poor primarily depends on the ability of
reforms to enhance access. For example, energy poor also tend to be income poor as evidenced
from India establishing a clear link between income poverty and energy poverty (Khandker et al.,
2012a). Rural electrification also helped reduce poverty in India even though the larger share of
benefits accrued to wealthier rural households (Khandker, et al., 2014). In addition, grid electrifi-
cation in Bangladesh generated significant positive impacts on household income, expenditure and
education where the household gain in total income due to electrification was around 21%, with a
1.5 percentage point reduction in poverty per year (Khandker et al., 2012b). Similarly, access to
communal grid electricity generated externality benefits for the poor than the rich in Vietnam while
access to household electricity benefited the rich than poor questioning the rural electrification’s
long term benefits for the overall rural economy (Khandker et al., 2013).

Some studies have examined distributional impacts of specific aspects of reforms, such as
pricing reforms. Boccanfuso et al. (2009a) assess the distributional effects of pricing reform in
Senegal. They found that increases in electricity prices bear little direct impact on most poor house-
holds as only few of them are connected to the network. Compensating measures such as cash
transfers in the face of price increase slightly decreases income inequality between poor and rich
households. Similar effects were observed regarding the distributional and poverty effects of price
reform in Mali, a poor country in West Africa (Boccanfuso et al., 2009b). The increase in prices
did not affect poverty directly as very few poor households are connected to the grid while house-
holds also reduce their electricity consumption when price rises. Unlike in Senegal, compensating
measures such as cash transfer after the price rise did not help the low-income households losing
from pricing reform. Based on the broad trends of energy reforms across the African countries,
Clark et al. (2005) show that the impacts of reforms on the poor are neither direct nor inevitable.

4. CRITICAL REFLECTIONS ON THE LITERATURE AND REFORMS
4.1 Evolution of the Reform Literature

The differences in the implementation and performance of reforms in developing and
transition countries call for reflection on and taking stock of the experience in the span of more
than quarter of a century and beyond the findings of individual countries and studies. The early
reform trend was built on the principals of neoclassical economics, relying on competition for
external efficiency and privatization for internal efficiency. It was inspired by a paradigm shift in

Copyright © 2017 by the IAEE. All rights reserved.



222 | The Energy Journal

JuaIoyUI
-uou pue xo[dwod uononpai Kuaaod
pUE ULI0JOI U92M)Aq YUT[ {POIR[AII0d

juowdo[aaap pue ssa00e AS1oug Anunod-nnjp SIOJBDIPUI 10)I3s ASIoug [eqo[D Apnys ase) (S007) 101017
SP[OYasnoy [eIni
Suowe s[oA9] A11oa0d JursL pue sawoour
PIOYSNOY [BINI U S[[B) JULdYIUSIS (€100
01 pea] A[renuajod ued [eaowar Aprsqng [epowr g0 BJEp OIOIW PUB OIOBW SALISS QUIL], eisKe[e]A Apmis OI10BIA ‘Te 10 uewAke[og
SP[OYaSNOY [BINI IAIYI[EIM 0)
panIdoe sygouaq Jo reys 1o31e| (A1roaod [opow jiqoxd S00T (2102)
sonpar pad[oy UONEOYLIOJ[R [BINY | POOYI[YI[ WNWIXBW | ‘SP[OYIsNOY I0j Bjep KIAINS UOT)IIS-SSOID) eIpuy JLI)WOU0IH ‘Te 32 Ipueyy|
uononpar Auaaod pue swoour Suryojewr S002 (9Z102)

ur sureg proyasnoy 0j pa| UONBIYLIOJH

21098 Aysuadoxd

‘SpIoyasnoy Ioj ejep A9AINS UONIIS-SSOID)

ysop-e[sueg

SLNAWOU0IH

‘Te 310 Ipueyy]

IOUJO oo 0) PayuI] APoa1Ip

S00¢C

(®2100)

are K)1oao0d swoour pue Aoaod A31oug SOJRWINSA 11qOIJ | ‘SP[OY-ISNOY I0J BIEP AJAINS UONIIS-SSOID) BIpUL JLIJOWIOU0IH ‘Te 10 Ioypueyy]
Syerdwoour
urewol sISATeue oy} 90Uy 9dIedS ST
uononpal £110A0d UO SWLIOJAI JO 9OUIPIAT Anunoo-nnN SO[QBLIEA OIOTW-OIOBIA BOLIOWY UNe] Apmis aseD | (Z00T) ‘Te 10 QyoeIsg
9[QBITAQUI JOU JOQIIP JOYIIU
a1e J00d Q) UO suLI0JaI Jo sjordu] Anunoo-nnn SO[QBLIBA OIOBW ‘SIOJEDIPUI J0J03S ATIoug BOLIJY Apnys ase) (S002) 'Te 19 Yre[D
aane3au pue Suons
aynb are s100p30 winuqinba [e1oua3
19y searoym ‘Kypenbaur pue K119a0d uo (96002)
100JJ0 [RWIUIW ALY SaseaIour aoLd 10911 [opowr gHD SI[QRLIBA OIOIW— OIOBIA N Apnjs OIOBRIN ‘Te 30 osnjuedd0g
Kypenbaur pue
K110a0d uo 309130 winuqIInba [e1oud3 100C (®6007)
uey) JoyeaM AT $1091J9 9oud 10o11g [opow 4HD 0] G661 U9IMIAQ SI[RLIBA OIDTW— OIDBIA [eSouag Apnjs OIO0BRI ‘[e 30 osnjuedd0g
spjoyesnoy ueqin uo joedwr
qIoUl B )IM ‘SP[OYASNOY [[B SSOIOB SISSO[
Qrejom ur jpnsax saotid sed ur sesearou [epow DD 6002 10J BIEp KoAINS PIOYISNOH auren|n Apnys 010BJA (€102) 'Te 10 AIneg
BIPUJ pUB PUE[IRY], UI UOIONPAT
Ky1oaod [eans pue axnjonyserjur A3Ioud
UT SJUQUIISIAUT U0dMIdq SyuI] Suong Anunoo-nnN BIEP OIOTW-OIORIA BISY Apmnys ase) (S002) 4av
QoueAd[al pue sjoeduwr £o1j04 POYIOIN Bleq uorgoy yororddy Apms

uonINpay A)19A0J pue SULIOPY :6 d[qel

Copyright © 2017 by the IAEE. All rights reserved.



A Quarter Century Effort Yet to Come of Age | 223

the role of the state in infrastructure industries and public services as well as developments in
industrial organisation and regulatory economics.

The initial view of the reforms was a fairly mechanical one meaning that the introduction
of a specific set of steps would equate to successful implementation and scorecards could reflect
and compare the progress of reform process (e.g., Bacon, 2001). For example, optimal sequencing
of the reform steps also received some attention (IEA, 2000). Overall, reforms led to efficiency
improvements (operational efficiency, labour productivity, etc.) as evidenced in the earlier studies.
However, combinations of market and regulatory failure have meant the obtained efficiency gains
did not automatically trickle down, as initially thought. This has created a chasm with the losers
and has led to questioning the merits and motives of the reforms.

Attention was gradually directed at the role of regulation. Frequent renegotiations of con-
tracts and concessions signalled that all was not well in the regulation front (Estache et al., 2003).
The importance of regulation for fostering successful competition and privatisation in developing
countries became the subject of both theoretical and empirical analysis (e.g., Laffont, 2005; Zhang
et al., 2008). Moreover, most electricity networks in developing countries exhibited significant
inefficiencies and required incentive regulation regimes. However, to date, apart from a number of
efficiency and productivity studies, the empirical research on the effectiveness of incentive regu-
lation of networks in developing countries has been limited.

Although the need for independent sector regulation was recognised from the outset, ini-
tially the importance of the wider formal and informal institutional context for effective functioning
of the new authorities was not apparent. Gradually, the role of high level and sector level institutional
norms and rules in the effectiveness of independent regulation to support the reforms was recog-
nised. Since the 2000s, a number of studies, have examined the institutional aspects of reforms on
electricity sector performance and concluded that an effective institutional framework is a prereq-
uisite for managing a reformed power sector. This led to the realization that much of the observed
heterogeneity in the performance of reforms was due to the inability of the policy makers to properly
understand and take into account the country specific context of reforms (Sen et al., 2016).

The ineffectiveness of the ‘one size fits all’ approach to reforms was gradually and inevi-
tably recognized. Also, in the light of the reform in Norway, privatization can now be perceived as
an option rather than an integral part of the reform. It was also broadly recognised that electricity
reform in developing and transition economies is closely linked with the country-specific political
economy and institutional contexts.

4.2 Microeconomic Lessons from the Literature

The principal of cost-reflective pricing remains is central to well-functioning of market
based reform models. Also in practice, reforms have generated pressure for revenue adequacy
prompting the realignment of prices with underlying costs (Jamasb et al., 2005). Some reforms led
to reduction in average wholesale prices to cost-reflective levels but not necessarily in the retail
prices. Reforms led to cost-reflective pricing in some countries in Latin America and decreasing
the price-cost margin across the industries and households. In a growing number of countries the
policies of under-pricing and cross-subsidies are gradually being reversed post reforms.

The presence of an independent sector regulator and institutional quality seem to facilitate
the transition to cost-reflective pricing and mitigate the adverse impacts of price increases by al-
lowing some efficiency gains to be passed on to consumers (Estache and Rodriguez-Pardina, 1999).
Hence, price adjustments can be undertaken prior to privatization to minimize the tension between
economic efficiency and equity if privatization is considered an option. On the other hand, public
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opposition to rebalancing the tariffs in some developing countries underlines the need to design
pricing policies that balances economic efficiency and social equity objectives.

In some developing countries, reforms have led to improved operational efficiency by
minimizing energy losses and increasing capacity availability. For example, the liberalized market
model in South America has been relatively successful in attracting investments in generation than
the dominant single-buyer model in South Asia (Millan, 2005). Reforms (mainly privatization and
regulation) seem to have improved cost efficiency of utilities in many developing countries. In that
sense, reforms seem to have fulfilled one of their major objectives. However, as mentioned, the
gains have not trickled down to consumers. Evidence also suggests that consumers benefited from
efficiency gains from privatization in the presence of effective regulation. Experience suggests the
need to create an independent and competent regulatory body before privatization of electricity
utilities.

The adoption of reforms in Latin America was accompanied with an expansion in rural
electricity access programs as opposed to countries in South Asia and Sub-Saharan Africa where
the lack of access to in rural areas remains a problem (Barnes, 2007). In contrast, South Africa
achieved higher electrification without implementing the textbook reform model. Evidence suggests
that, in the absence of other complementary socio-economic arrangements, reforms alone cannot
significantly increase access to electricity in developing countries. The existence of subsidies for
rural electrification programs has revealed the limits of the market based reforms to improve access
to energy to the rural population.

Electricity theft remains a common problem in urban areas of many developing and tran-
sition countries despite the reforms. This implies that establishing social legitimacy of reforms is
crucial in tackling the prevalent problems of non-technical energy losses (energy theft) and non-
payment in developing countries. One way to increase the public acceptance of reforms and related
policies is by improving reliability of service, local engagement, and better communication with
users.

As mentioned, pricing reform is a central part of electricity reforms. The studies of the
price effects of reforms cover a range of different countries. However, despite their importance,
these do not constitute a substantial literature. Many of these are multi-county studies which are
difficult to conduct credibly due to the many differences such as the presence of various taxes and
subsidies and currency exchange rate fluctuations. A measurement strategy in some studies has
been to use the price ratios for different types of consumers. However, while the price studies may
reveal trends and price changes among countries, they are of limited use for assessing reform
performance in individual countries. Moreover, studies of price effects are primarily focused on the
lower and middle income developing countries while studies of the poorest countries such as Eber-
hard et al. (2011) are scarce although this also reflects less reform activities in these countries.

There is a substantial and growing body of literature based on the efficiency and produc-
tivity techniques. Some of these also include some measures of quality and reliability of service in
their models. The initiation of the reforms coincided with a period of strong methodological de-
velopment and growing interest in the application of these techniques to empirical studies of net-
work industries and in particular the electricity reforms. In the same period, some regulators adopted
these techniques as practical tools for benchmarking of regulated utilities as part of their efforts to
implement incentive-based regulation to promote cost efficiency in the natural monopoly networks.
It is no coincidence that most efficiency and productivity studies of the sector are focused on the
performance of electricity distribution utilities. The application of the techniques to sector-wide
efficiency and productivity analysis have been, however, more difficult and, as a result, less common
likely due to the unbundled structure of post reform sectors.
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4.3 Macroeconomic and Welfare Lessons from the Literature

Reforms should ultimately improve human development and contribute to reduction in
income inequalities. Reform success is often gauged against improved macroeconomic development
and benefits to low-income groups through increased access, improved service, and affordable
prices. The linkage between reforms and the poor is thus gaining attention considering the direct
and indirect effects of reforms to the welfare of low income households. Our survey of the mac-
roeconomic effects of reforms revealed only a limited number of studies based on cost benefit
analysis, economic growth, and poverty alleviation. These studies are quite small in relation to the
overall volume of the reform literature and are not of recent dates. This is somewhat unexpected
as these topics constitute important motivations for reforms and aspects of their outcomes.

Few studies have used the CGE modelling approach. However, as with the reform and
economic growth literature establishing causal effects between sector level reforms and its economy
wide effects is inherently difficult. Cost benefit studies seem more suited for this task. The impact
of reforms on economic growth is expected to be positive (Kirkpatrick, 2014). This is not surprising
when macroeconomic conditions have catapulted energy reforms in many developing countries.
Privatization, if pursued with economic motives, seems to be conducive in macroeconomic terms.
However, removal of subsidies seems to generate contractionary economic effects in the short-run
although the long-term effects are positive (IMF, 2013). Hence, reform and rebalancing of energy
subsidies in developing countries should be appropriately phased, well-targeted and transparent
while the price increases should be sequential and not abrupt in order to support economic growth
both in the short-term and in the long run.

Cost benefit analysis as an applied welfare economic tool is commonly used in most
manners of policy analysis. However, we find that very few such studies have attempted to assess
the performance of the reforms. Cost benefit analysis of policies often requires developing coun-
terfactual scenarios of how the sector would have evolved without the reforms (see, Galal et al.,
1994). Clearly, the counterfactuals would require some strong and limiting assumptions that would
make the results of such studies uncertain. It is still surprising that so few studies exist while a cost
benefit analysis of reforms in developing countries has important welfare motivations and effects.

Reforms can potentially enhance economic welfare as documented from the lessons of
experience. However, reforms alone are incapable of creating an equitable distribution of welfare
among different income groups. The welfare gains from privatization have mostly benefitted the
domestic and foreign-owned producers. As indicated earlier, effective regulation increases the wel-
fare gains for consumers. The importance of the regulatory framework in maintaining a balance
between efficiency and equity considerations is paramount in developing countries.

Some poverty related reform studies are multi-country analysis. The insights gained by
these have therefore limited relevance for the outcomes observed in individual countries. Also, the
link between the reforms and poverty reduction is complex and difficult to quantify. However,
evidence suggests the presence of a correlation between access to electricity and economic devel-
opment (Sovacool, 2013). Better access to electricity in rural Bangladesh has increased the eco-
nomic welfare of the poor and helped reduce poverty. This implies that reforms can aim at catering
the electricity to the poor as part of efforts to reduce poverty. This is also a major challenge
considering the costs involved. For example, the investment requirements for providing electricity
to Sub-Saharan Africa over a 10-year period is estimated between 160 and 215 billion $U.S. (Rosnes
and Vennemo, 2012). Innovative market and incentive based models can improve the cost effec-
tiveness of achieving access-enhancing targets.
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4.4 Current State of the Literature

The empirical literature on the impacts of reforms represents a sizable research on this
topic across both developing and transition economies. Most studies of reforms have analysed one
or more of market structure, technical efficiency (e.g., reliability, environmental footprints), eco-
nomic efficiency (e.g., reduction in supply costs and resulted electricity prices), impact of the
reforms on broad economic variables (e.g., economic growth, social welfare). Latin America has
received comparatively more studies for two reasons: (i) the region is among the pioneers of market-
driven electricity reforms and (ii) the availability of data facilitating quantitative analysis of these
reforms.

Overall, the evidence on the performance of reforms in developing countries remains
mixed for varied reasons. The results indicate that reforms have not achieved the stated objectives
in most countries. Moreover, the reform measures in the samples or case studies may be inadequate
to identify significant effects using quantitative (mostly econometric) analysis. For example, ade-
quate data is often not available to econometrically assess the impact of reforms on system reliability
and service quality.

Electricity reform and performance data tend to suffer from endogeneity and simultaneity
bias. Establishing the effects of reforms typically involve controlling for country or utility specific
factors. This is because reforms are multi-dimensional and involve a number of simultaneous inter-
related steps affected by a vector of political, economic and institutional factors that are difficult to
quantify. These factors make it difficult to isolate the effects of specific reform steps or interactions
among them on specific reform outcomes. However, econometric studies using similar methodol-
ogies and a narrow set of variables in different time periods have limited potential to make sub-
stantial contributions to the literature.

The main remaining challenges concern finding innovative ways to improve electrification,
develop institutional capabilities, and align the reforms with sustainability objectives. The objectives
of reforms are also undergoing a significant reorientation brought on by global efforts to reduce
greenhouse gas emissions and combat climate change. The electricity sector accounts for the largest
share of total emissions from the energy sector and driven by increases in developing economies,
estimated at 40% (IEA, 2014). The debate in developing economies is therefore increasingly about
how markets can deliver on emissions reduction targets and greener economic growth. Nonetheless,
the emergence of market-based reforms and renewable energy technologies has created opportu-
nities to jointly achieve the access and sustainably objectives.

The reallocation of subsidies towards the renewables and reducing fossil fuel subsidies
given that they are poorly targeted and bear large environmental costs is increasingly an option.
Future research should build on the existing knowledge to address the new challenges facing the
sector and reforms. Recent studies such as Carvalho et al. (2016) and Sen et al. (2016) have started
the empirical debate. However, designing all-encompassing reforms capable of dynamically bal-
ancing economic efficiency, welfare (human and economic well-being) of the poor, and affordable
energy in developing and transition economies remains arguably the main strategic challenge facing
the reforms.

5. CONCLUSIONS

This paper reviewed the literature on the linkages between electricity reforms; economic
and technical efficiency, operational performance, economic growth, economic welfare and poverty
reduction in developing countries. This was conducted in the context and motivation of energy
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reforms, reviewing the progress and assessing the factors that shaped the outcomes of reforms,
measuring reform performance, exploring the theory and practice of electricity reforms and critically
formulating policy lessons based on the performance of reforms in developing countries. The extent
of reforms varies across the developing countries in terms of changes in market structures, the role
of the state and the regulation of the sector.

The literature suggests that assessments reforms have mainly focussed on measuring their
operational and economic efficiency and productivity impacts. However, the literature on the macro
linkages of the reforms is scarce. Also, research on the impact of reforms on the poor remains
limited. Hence, examining the impact of reforms on factors directly affecting the poor needs to be
among future topics for research. Moreover, the incompleteness of reforms and the interplay of
economic, political and institutional factors compound the challenge of properly measuring the
impacts of individual reform steps.

Reforms have improved the efficiency and productivity in the sector, although the effi-
ciency gains have not always reached the consumers. The establishment of effective independent
regulation is necessary for the transfer of efficiency gains to the customers and to ensure that not
only producers and the government benefit from privatization. Reforms can help poverty alleviation
when the poor have access to electricity. This implies that reforms should be localized with a view
to meet the electricity needs of the poor. There is also consensus in the literature that the regulatory
framework is crucial for balancing the tension between economic efficiency and equity impacts of
reforms.

We found several caveats in the literature, which future research can address. Cost-benefit
analysis of reforms remains limited. The impact of reforms on electricity network investments,
reliability, and cost effectiveness are unclear and under-studied. Competition in the wholesale mar-
kets and diagnosis and mitigation of market power in developing countries also need to be studied
in the aftermath of reforms although it is desirable to deal with market power structurally ex ante.
The empirical literature focuses mostly on the electricity sector. Similar studies should explore the
impacts of reforms in other energy sectors and related liberalized network industries.

Moreover, there are a large number of small systems in developing countries and these
require reform models and solutions that differ from those of large systems. Also, the lack of
institutional capacity and expertise tends to be exacerbated in small developing economies. How-
ever, the literature on reform in these sectors remains rather limited partly due to the fact that
reforming these systems have been more difficult.

Finally, research should address the emerging challenges facing the sector and reforms
such as the reallocation of subsidies from fossil fuels towards the renewables. Also, reforms in-
creasingly need to balance the need for competitive markets with intervention to accommodate
renewables and climate change policies. Designing all-encompassing reforms capable of dynami-
cally balancing economic efficiency, welfare (human and economic well-being) of the poor, and
affordable energy is arguably the main strategic challenge facing the reforms. Therefore, research
also needs to evolve and consider multi-dimensional assessments of the reforms.
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