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Can transitioning to non-renewable
modern energy decrease carbon dioxide

emissions in India?

By Andrew Pascale, Shoibal Chakravarty, Paul Lant,

Simon Smart, and Chris Greig

Traditional discussions of the relationships between energy, carbon dioxide (CO2)
emissions and human development fail to expose the inequality between within-country
energy and CO2 emissions. This paper seeks to elucidate these inequalities in India and
then investigate the consequential impacts on welfare and CO2 emissions of India's
transition away from energy poverty. The study uses the India Human Development
Survey (IHDS) and the EORA database to generate household Human Development
Index scores, consumption and CO2 emissions distributions for India in both 2005 and
2012, coinciding with the two rounds of IHDS. The results suggest that addressing
pressing welfare issues connected to energy use in India, such as indoor air pollution
from solid fuels, can be aided by a transition to modern energy carriers, with little
consequential increase in CO2 emissions. The richest 10 per cent of Indians only
emitted 20 per cent more emissions from direct primary energy use than the poorest 10
per cent in 2012 (excluding direct emissions from transport). However, the wealth
creation needed to sustain a modern energy transition will inevitably coincide with
increased consumption, consumption which is supported by carbon-intensive electricity
and materials and represents the fastest growth area for CO2 emissions as incomes rise.
The richest 10 per cent of Indians emitted five times more emissions from indirect
energy use than the poorest 10 per cent in 2012. Addressing these challenges at the



same time requires a coherent strategy that targets energy poverty and wealth creation
in the poorest deciles, while reducing the emissions intensity of the sectors — notably
transportation and electricity — of the Indian and global economies supporting
increasing household consumption.

HDI scores and annual per capita household CO, emissions for all India 2012 income
deciles (1.09t CO, per capita from 13.1 MJ per capita average energy use )
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is a data scientist specialising in large energy-related data sets. His
research interests are in timely low-carbon energy transitions that allow inclusive
high development levels for all global populations, while remaining within safe
planetary boundaries. After being awarded a PhD from the University of Queensland,
Australia, in 2018, Andrew worked on Princeton University’s Net-Zero America
Project. He is currently a Senior Research Fellow at University of Queensland,

working on the Net Zero Australia Project.

is a Senior Researcher at the Divecha Centre for Climate

Change, Indian Institute of Science, Bangalore. His research interests are in energy

and climate policy, energy-economics modelling, and the study of equity in the
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context of energy and climate change.

is a Professor in the School of Chemical Engineering at the University of
Queensland. Paul has a long history of teaching and research at the University of
Queensland, where, he has held a variety of roles. He has led many new teaching
initiatives and been a key player in establishing the Chemical Engineering
department at the University as a world leader in chemical engineering education
innovation. He has started a number of commercial ventures and has been a Director

of several companies.

is Associate Professor in the School of Chemical Engineering at the
University of Queensland. His research is centred around the sustainable production
and use of energy and chemicals, including the development of enabling
technologies and processes for the production of clean energy, materials, and water.
He has been involved in the Rapid Switch initiative, in relation to pathways to
decarbonisation of the global economy, since its inception at the University of
Queensland Dow Centre for Sustainable Engineering Innovation, and is the project

leader at the University for the Net Zero Australia project (a collaborative partnership

with the University of Melbourne, Princeton and Nous).

is the Theodora D. and William H. Walton Ill Senior Research Scientist
at Princeton University’s Andlinger Center for Energy and the Environment. He has a
PhD in Chemical Engineering and is a Fellow of the Australian Academy of
Technology and Engineering. His academic career follows almost three decades in
the industry, initially as a company founder and then in senior executive roles across
the energy and resources sectors on four continents. His research intersects
engineering, business, and social sciences to explore the challenges of rapid
decarbonisation for different regions and sectors. He co-led Princeton’s influential
Net-Zero America (2021) study and is currently co-leading similar efforts in Australia

and Asia.




Natural disasters and well-being in India:

A household-level panel data analysis

By Rupali Tamuly and Pranab Mukhopadhyay

The impact of natural disasters on household well-being in India continues to
be of interest to both researchers and policy-makers and assumes further
importance in the context of climate change. However, the literature in India
using national level longitudinal data is limited. This paper studies the impact of
natural disasters on (adjusted) households’ consumption expenditure where
rural households are exposed to different levels of natural disaster intensity.
The paper uses data from two rounds of the India Human Development Survey
(2004-05 and 2011-12) by creating a panel where the households’ schedule is
merged with the village schedule. The Difference in Differences approach is
used with continuous treatment option to study the heterogenous impact of
natural disasters. The paper shows that consumption expenditure is adversely
affected by natural disasters. Among the other covariates, assets, health
insurance, and membership in various institutions help households to increase
their consumption expenditure. The proportion of children and family size has a
negative impact. The study finds that: (a) natural disasters have a differential
impact on households of social and economic groups; (b) social capital reduces
the consumption shock of natural disasters; and (c) insurance helps in

enhancing welfare.
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teaches Economics at the Parvatibai Chowgule College of Arts and
Science, Autonomous, in Margao, Goa. She is a Research Scholar at Goa Business
School, Goa University. She completed her MA in Economics from Gokhale

Institute of Politics and Economics, Pune.

is a Professor of Economics and Vice Dean (Research) of
Goa Business School at Goa University. He is a Fellow of the South Asian
Network for Development and Environmental Economics, Kathmandu, and the Indian
Society for Ecological Economics. He graduated from Presidency College, Calcutta,
and did his Masters and doctoral work at Jawaharlal Nehru University, New Delhi. He
has co-authored and co-edited a number of books. His papers have also appeared in
edited volumes published by Blackwell Publishers, Edward Elgar, Oxford University
Press, Sage Publications, and Springer. His articles have been published in various

eminent journals.
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ABOUT IHDS
The India Human Development Survey (IHDS) is a nationally representative, multi-topic survey of 41,554
households in 1503 villages and 971 urban neighbourhoods across India. The first round of interviews was
completed in 2004-05; data are publicly available through ICPSR. A second round of IHDS re-interviewed
most of these households in 2011-12 (N=42,152) and data for the same can be found here. IHDS 3 is in
development and expected to be in the field in 2021.

IHDS 3 has been jointly organised by researchers from the University of Maryland , the National Council of
Applied Economic Research (NCAER), Indiana University and the University of Michigan. Funding for
the second round of this survey is provided by the National Institutes of Health, grants ROIHD041455
and RO1HD061048. Additional funding is provided by The Ford Foundation, IDRC and DFID.
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