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Mitigation actions proposed by most developing countries include reductions from a business as usual
baseline or reductions in emission intensities. Here we evaluate the implications of such mitigation tar-
gets in developing countries, using India as a case study. The analysis shows that for developing coun-
tries, the construction of a baseline is subject to substantial uncertainty due to a range of potential
structural mixes in the future. Mitigation commitments based on such a baseline are then likely to result
either in high costs of mitigation or constraints on the development choices available in the future. Re-
sults for India indicate that by 2030 an additional mitigation effort of 19% to 38% would be necessary if
the contribution of industry to the GDP was higher than anticipated. Instead of a single baseline with
an implicit assumption of structural composition, we propose that for developing countries, a set of alter-
native baselines should be considered.

© 2015 International Energy Initiative. Published by Elsevier Inc. All rights reserved.

Introduction

The greenhouse gas emissions in any country depend on a few
key variables— the composition of fuels in primary energy produc-
tion, the structural composition of the economy, i.e. the relative
contribution of primary, secondary and tertiary sectors to the
economy, the energy intensity of different sectors, and the emis-
sions intensity of energy. An analysis of past trends reveals the
contribution of each of these components to the total change
in emissions and can indicate their potential role in the future.
This analysis is more important for developing economies, since
with unsaturated demands in all sectors, the structure of the econ-
omy can vary substantially. Fig. 1 shows the evolution of the
relative contributions of three sectors – agriculture, industry and
services – to the total value added in the economy for three

countries — one developed (UK) and two developing (India and
China) for the period 1971–2008.

For India the trend between 1971 and 2008 indicates that the reduc-
tion in the contribution of agriculture in the overall economy has been
almost entirely compensated by an increase in the share of the services
sector in this period. For China on the contrary this trend is markedly
different, indicating a similar decline in the contribution of the agricul-
tural sector compensated substantially by industrial sector growth. For
developing economies such as India and China in the future, the decline
in the share of the agricultural sector may be compensated by changes
in the relative share of the industrial and service sectors, the extreme
cases corresponding to increasemostly in the industrial sector ormostly
in the services sector — shown by points II and IS for India and points CI
and CS for China in Fig. 1 for an endpoint taken to be 2030 in this paper.
The resultant emissions in 2030 from these two countries will depend
significantly on the trajectory and endpoint of this shift in the structural
composition. A similar argument can bemade for several other develop-
ing countries as well as shown in Fig. 2.

The range of available structural compositions for the future –

denoted by the angle θ in Fig. 2 – implies that a simple extrapolation
of historical trajectories for economic growth may be an inaccurate
measure of the potential changes in the future. We have examined
this hypothesis by back-casting sectoral growth data for a range of
countries. We have taken the trends for industrial growth between
1971 and 1990 to project the possible trends for the period 1991 to
2010. The projected values are then comparedwith the actual industrial
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growth in each country for this time period. Fig. 3 shows the actual
and projected trajectories of growth for the industrial sectors in four
developing countries for the period between 1971 and 2010

Given the same improvements in energy efficiency and the same
changes in the composition of primary energy sources that the countries
actually experienced, the projected numbers would have resulted in
23% lower emissions in China and 13% higher emissions in Brazil as
compared to the actual emissions in 2010. Fig. 3 highlights the fact
that an extrapolation of the past is not a robust method to project for
the future or decide a baseline for emissions. Developing economies

can choose among different possible options for development depend-
ing upon their unique national priorities.

Analysis of past trends in emissions for India

For a developing economy, the increase in emissions due to changes
in structural composition may be offset partially by efficiency improve-
ments and technological innovation in the energy sector. Other than the
structural composition of the economy, these parameters can also affect
the total emissions significantly. Using the decomposition method, the

Fig. 1. Relative contribution of the agricultural, industrial and services sectors to total value added in three countries — UK, China and India between 1971 and 2008. The share of the
agricultural sector to total GDP is measured on the 45° line while the shares of the industrial and services sectors are measured on the x and y axes respectively.
Data Source: World Bank, World Development Indicators.

Fig. 2.Relative contributions to total value from the agricultural, industrial and services sectors in seven developing economies— India, Kenya, Pakistan, Egypt, Sudan, China and Indonesia
in 2010. Shaded area A–B–C–D roughly denotes the area where most developing countries are currently situated in terms of their relative sectoral contributions. Shaded area D–E–F–A
roughly denotes the area of likely transition for developing countries by 2030. The angle θ shown for India denotes the range of possible transitions.
Data Source: World Bank, World Development Indicators.
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