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Overview

Despite significant development and growth in large developing economies such Brazil, India, Indonesia and Uganda in recent years, these nations are still home to a large proportion of the energy poor of the world and still face the challenge of providing adequate and affordable energy access to their populations. The continued dependence on inefficient energy sources among poor and rural households has a significant cost for these countries. A transition to more efficient energy carriers and/or devices for these households would result in significant social, environmental and economic benefits. The most important of these include significant positive health impacts, largely for women and children, and the additional prospects of using time freed up in more productive work or education that then has the potential to enhance further growth. 

An assessment of factors responsible for differences in household energy access levels across these four major nations is carried out in this paper. We use detailed data on household energy use patterns for heterogeneous sub-populations from nationally representative household surveys from these nations to assess the extent to which difference in access levels can be attributed to infrastructural constraints such as lack of adequate energy infrastructure and supply or education, as opposed to economic factors such as lack of affordability.
We find widely varying levels of access across the four nations which can largely be attributed to differences in income and infrastructure as well as the relative success of dedicated policies implemented for addressing the lack of access for specific population sub-groups within these nations. These results are significant and provide insight for the further development of policies and programmes aimed at accelerating access to modern energy sources globally.
Methods
We use detailed micro-level information from nationally representative household surveys for the four nations studied to assess the degree of access to different energy carriers and patterns of household energy demand for different population sub-groups within these four nations. In addition, we use detailed energy statistics and information on dedicated access policies within the four nations to analyze factors responsible for the differences in accesss levels across these countries. Statistical analysis is carried out to determine differences in patterns of access and consumption of energy across demographic, spatial and socio-economic population sub-groups and these are compared across nations to assess the degree to which differences in income, education level and infrastructural development are attributable for the observed differences in levels of access to modern energy in these countries.

Results

The access and demand for different energy carriers is highly diversified across different types of households in the four nations studied. The following table presents the levels of population access to electricity and liquid or gaseous cooking fuels (as opposed to traditional solid fuels) at the aggregate national level and for populations distinguished by urban and rural residence. As may be seen from the table, the access problem is significantly more acute in rural areas.
Table 1: Differences in electricity and modern cooking fuels access levels across rural and urban populations  (Source UNDP &WHO 2009)
	
	Total population
	Rural population
	Urban population

	COUNTRY
	Electricity access %
	Year
	Modern fuel access %
	Year
	Electricity access %
	Year
	Modern fuel access %
	Year
	Electricity access %
	Year
	Modern fuel access %
	Year

	Brazil
	97,8
	2008
	87,2
	2003
	88
	2008
	46,9
	2003
	99,5
	2008
	95,3
	2003

	India
	64,5
	2008
	28,8
	2006
	52,5
	2008
	9,5
	2006
	93,1
	2008
	68,3
	2006

	Indonesia
	64,5
	2008
	45,6
	2007
	32
	2008
	22,5
	2007
	94
	2008
	76,6
	2007

	Uganda
	9,0
	2008
	0.4
	2006
	4,0
	2008
	0,1
	2006
	42.5
	2008
	2.6
	2006


In addition, to looking at differences across rural and urban residence, we also examine differences in access levels across income quintiles in the different nations to determine the extent to which differences in affordability explain the observed patterns. The following graphics present some select results of this analysis.
Table 2: Percentage of population using electricity and modern cooking fuels across rural/ urban income quintiles (Brazil POF 2002/03,India NSSO 2004/05, Indonesia SUSENAS 2004, and, Uganda UNHS3 2005/06)
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Electricity50576369788491939597

Kerosene2115129521100

LPG/ Natural Gas42617585909198989685

Electricity31445363797590949798

Kerosene97969490798572554121

LPG/ Natural Gas12612381946688390

Electricity64737982889396989998

Kerosene90919193939394938662

LPG/ Natural Gas1112815122448

Electricity00131307203559

Kerosene46111531936364125

LPG/ Natural Gas0000000001

Brazil

India

Indonesia

Uganda


Conclusions

Both differences in income levels and infrastructural development in the different nations explain the disparities in access to different sources of energy across population sub-groups in these countries. In nations like Brazil, where there have been strong govermnet policies to expand access to electricity and modern energy sources, we see a significantly larger proportion of the population having gained access. In Kenya and India, the lack of access is still acute, particularly among rural and poor population groups. Efforts have been made in India and Indonesia to improve access to modern energy sources and limit the negative impacts on health and employment in rural areas, but these have only been partially successful. Kenya still has to provide access to most of its population. Yet, lessons learnt from the other nations can guide policies for enhancing access in the future.
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