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Abstract: 

This study examines the relationship between energy consumption and output in Indian states, for the 
period 1980 to 2009. The variables considered are net state domestic product (NSGDP) and 
electricity consumption as a proxy for output and energy consumption respectively. Using recently 
developed panel econometric techniques, the present paper accounts for cross-section dependence, 
heterogeneity and structural breaks when analysing the energy-output (income) nexus. The 
cointegration results indicate a long-run equilibrium relationship between energy consumption and 
income. The results of panel Granger causality test reveal that there is bi-directional causal 
relationship between the variables but it is heterogeneous across the states, causality running from 
energy consumption to income is more often than from output to energy consumption. Overall, the 
results suggest that electricity conservation policies in general may hamper the process of economic 
growth in Indian states. Nevertheless, we suggest that instead of integrated policy approach for all 
Indian states, state specific  policy should adopted because such policies may have less or no 
adverse impact on growth process of the particular state as causality is heterogeneous across the 
states. 
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1 Introduction  

The causal relationship between energy consumption and economic growth has 
been widely discussed in last three decades started with the seminal work by Kraft 
and Kraft (1978), for developed countries and developing countries within the 
framework of bivariate as well as multivariate. The studies have covered single as 
well multi-country scenarios across developed and developing countries. The 
outcomes of the studies however presented mix evidence on the causal direction 
between energy consumption and output (income). The relevant literature in this 
connection has been surveyed in Lee, 2005, 2006; Yoo, 2006; Chontanawat et al. 
2006; Payne, 2009, 2010a, 2010b; Ozturk, 2010. An investigation of the energy 
consumption–output (income) nexus provides insights into the role of energy 
consumption in economic development in the present scenario, where developing 
countries are facing policy dilemma to tackle the environmental issues and sustain 
high growth at the same time. Thus conclusions of such an analysis are also relevant 
for the design of energy policies to mitigate global warming, to achieve conservation 
goals without substantially impeding the growth process.  

In the literature four possible relationships between energy consumption and output 
(income) have often been described namely growth, conservation, neutrality, and 
feedback hypotheses. According to the growth hypothesis, energy consumption 
plays an important role in economic growth both directly and indirectly as a 
complementary input with labour and capital in producing output and, so, contributes 
to growth. The growth hypothesis is confirmed if causality runs from energy 
consumption to output (income), whereby the economy is considered energy 
dependent. In such a scenario, countries have to be cautious while adopting the 


