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1. Introduction 

• Electricity reforms pioneered in the OECD (UK, US, Norway) 

and Chile (1980/90s onwards) 

– Targeted at improving efficiency & passing on the gains to consumer prices 

– Implemented against backdrop of excess capacity and strong institutions 

 

• ‘OECD Model’ replicated in Less Developed Countries (LDCs) 

– 1990s onwards; implemented against backdrop of chronic power deficits, 
limited access, weak institutions, complex political context: ‘institutional 
heterogeneity’ 

 

• Current debates over electricity reforms 

– In OECD: whether they deliver effective competition and low carbon systems 

– In LDCs: whether efficiency gains have materialised; have had positive 
economic, and welfare impacts 
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• Main research question in this paper 

– Have electricity reforms in LDCs (non-OECD Asia) led to the 

anticipated outcomes from the OECD (‘textbook’ or ‘standard’) 

Model of reform? 

 

• Fills a gap in the reform literature 

– Assesses the impact of reforms on non-OECD Asian countries 

 

– Draws link between electricity reform and: (1) sector (technical) 

performance, (2) economic impacts, and (3) welfare indicators 

 

– Applies instrumental variable econometrics to a new panel data 

of 17 countries from 1990-2013, and controlling for institutional & 

political contexts 
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2. Electricity Reform in Non-OECD 
Asia 

• The ‘standard/textbook’ OECD model 

– Enactment of reform legislation 

– Unbundling & corporatisation of vertically integrated state-owned utilities into 

competitive (G & S) and regulated natural monopoly (T&D, system operation) 

– IPPs in generation 

– Establishment of independent regulation 

– Divestiture or privatisation of competitive functions 

 

• Nuanced implementation in non-OECD countries 

– IPP schemes - Badly-managed initially (India, Pakistan), while others evolved to 

adapt to investment risks (Malaysia, Singapore) 

– Open/third party access - Implemented in a minority of countries, limited to 

large consumers; state utilities’ concerns over revenue loss 

– Regulators not truly independent - Failure to adopt cost-reflective pricing and 

limit state-utilities’ market power 

– Political economy / institutions influenced implementation & outcomes 
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Standard Model of Reforms in 
Non-OECD Asia 
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3. Empirical Research on Electricity 
Reforms in LDCs - Limited 
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4. Hypotheses 
 

• H1: Reforms in non-OECD Asian countries have reduced technical 

losses (sector performance & efficiency) 

 

• H2: Reforms in non-OECD Asia have had positive impact on 

economic growth (economic surplus from efficiency gains) 

– H2.1: Reforms have led to positive impacts on GDP 

– H2.2: Reforms have led to positive impacts on net electricity trade 

 

• H3: Reforms in non-OECD Asia have had positive impact on 

consumer welfare (distributional/welfare impact) 

– H3.1: Reforms have led to positive impacts on inequality 

– H3.2: Reforms have led to positive welfare impacts 
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5. Data and Variables 
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Descriptive Statistics 
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Correlations 
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6. Method-Model Selection 
1. Unbalanced panel of 17 cross sections 1990-2013; country-specific 

unobserved factors present 

– Fixed effects LSDV estimators can deal with unobserved heterogeneity in cross 

sections as individual effects may be correlated with explanatory variables 

– However, LSDV models bias estimates when T is small (Judson & Owen, 1999) 

 

2. The alternative: Bias-corrected LSDV estimator devised by Kiviet 

(1995) and adapted to unbalanced panels by Bruno (2005) 

– LSDVC estimators operate under strict exogenous selection rule, but we cannot 

rule out endogeneity in the regressors 

 

3. Some consistent IV and GMM estimators as alternatives to LSDVC 

– We run an OLS (LSDV) model as our benchmark model 

– We then run 2SLS and GMM estimators both to ensure consistency of results 

 

 We use instrumented variable regression using STATA routine ivregress – fits a linear 

regression of depvar on varlist1 and varlist2 using varlistiv  (along with varlist1i) as 

instruments for varlist2. 

 Can fit one equation of a multiple–equation system, without specifying the functional 

form of the remaining equations 
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Estimation 
1. The model estimated: 

𝒚𝒊𝒕 = 𝒀𝒊𝒕𝜷𝟏 + 𝒙𝟏𝒊𝒕𝜷𝟐 + 𝒖𝒊𝒕   Structural equation (1) 

𝒀𝒊𝒕 = 𝒙𝟏𝒊𝒕𝜫𝟏 + 𝒙𝟐𝒊𝒕𝜫𝟐 + 𝒗𝒊𝒕   First-stage equation (2) 

 

– 𝑦𝑖 is the dependent variable for the ith observation, 𝑌𝑖 are the endogenous regressors, 𝑥1𝑖 and 𝑥2𝑖 

are the instruments and 𝑢𝑖  and 𝑣𝑖 are zero-mean error terms, and correlations between 𝑢𝑖 and the 

elements of 𝑣𝑖 are presumably non-zero 

 

2. Pre-estimation procedures reveal collinearity and endogeneity problems 

with ‘trfms’ and ‘oa’. Choice of instruments guided by cross-correlations 

among the regressors  
– As we are interested in impact of individual reform measures, we drop ‘total reforms index’, and treat 

‘open access’ as endogenous 

– Literature shows influence of political factors on effectiveness of open access to deliver competition. 

So, we instrument the ‘open access’ variable using an index of political reform (pr) and civil liberties 

(cl) by Freedom House (https://freedomhouse.org/reports) 

– Correlation between ‘distribution privatization’ and ‘political reform/civil liberties index’ indicates the 

latter are correlated with ‘open access’ but uncorrelated with the error term 

 

3. Apart from additional exogenous variables specified, other exogenous 

variables in regression equation are automatically used as instruments 
(http://www.stata.com/manuals13/rivregress.pdf ) 

 

https://freedomhouse.org/reports
http://www.stata.com/manuals13/rivregress.pdf
http://www.stata.com/manuals13/rivregress.pdf
http://www.stata.com/manuals13/rivregress.pdf
http://www.stata.com/manuals13/rivregress.pdf
http://www.stata.com/manuals13/rivregress.pdf
http://www.stata.com/manuals13/rivregress.pdf
http://www.stata.com/manuals13/rivregress.pdf
http://www.stata.com/manuals13/rivregress.pdf
http://www.stata.com/manuals13/rivregress.pdf
http://www.stata.com/manuals13/rivregress.pdf
http://www.stata.com/manuals13/rivregress.pdf
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Post-Estimation 
1. We log transform all variables apart from ‘total reform index’ and ‘individual 

reform measures’ 

– Marginal changes in the explanatory variables are interpreted in terms of multiplicative 

(percentage) changes in the dependent variable 

– However, we focus on the direction of causality as we aim to investigate high-level impact of 

reforms, as opposed to precise magnitude of the effects 

 

2. Our results are robust to heteroscedasticity 

 

3. We report the R2 statistic, although the estimator suppresses it in reporting of 

results in some cases or reports a low statistic 

– Note that R2 has no statistical meaning for IV regression 

 

4. We carry out two post-estimation tests to validate the robustness of results: 

 

– Test of endogeneity - Tests whether endogenous regressors in the model are exogenous. For 

GMM estimation, the test is reported through the C statistic (Hayashi, 2000). For 2SLS, 

through Wooldridge score test (Wooldridge, 1995) and regressions-based test (Durbin, 1954; 

Wu, 1973; Hausman, 1978) 

• We find presence of Endogenuity 

 

– Test of over-identifying restrictions - Checks the validity of the instruments based on firststage 

regressions. For the GMM estimation, it is reported through F statistic while for 2SLS, it is 

reported through eigenvalue statistic 

– We find validity of our instruments 
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Post-Estimation Tests 
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7. Results 

• Size of coefficients and std. errors are not very different between 

the benchmark and IV models. 

 

• But results from IV models are robust to endogeneity 

 

• Within the IV model, results are largely consistent between GMM 

and 2SLS estimations 

 

• Overall finding: Power sector reforms in non-OECD Asian 

economies have not produced the anticipated positive 

results 
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H1: Technical Impacts 
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H2: Economic Impact 
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H2: Economic Impact 
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H3: Welfare Impact 
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H3: Welfare Impact 
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Summing Up 
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8. Conclusions 

We investigated the proposition that reforms lead to: (i) technical 

efficiency, (ii) economic growth, and (iii) welfare 

 

• Different reform steps have different effects on the above 3 

outcomes  

 

• Results show a tension between efficiency, economic, and welfare 

outcomes 

 

• Standard reforms, without reference to country heterogeneities, is 

unlikely to have resulted in the anticipated outcomes 

 

• Institutional factors have influenced the reform outcomes in the 

non-OECD Asia 
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