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RISE OF INDIA AND CHINA AMIDST
CLIMATE CHANGE: QUEST FOR A NEW
DEVELOPMENT PARADIGM
Sachna Arora*
ABSTRACT
Climate change is the biggest challenge before the policy planners today but focusing
on it alone could be highly misleading, especially in case of the two Asian giants, China
and India, which continue to experience a revolution of rising socio-developmental
expectations among more than two billion people. The emerging economies of India
and China also need to balance their domestic imperatives of development and
poverty alleviation with that of international obligations of cutting down their carbon
emissions. India and China are the largest developing countries of the world. Both
have the same development needs and both face the same development dilemma
of balancing the economic growth with environmental concerns. These similar
imperatives can offer them good opportunity to cooperate with each other. But at the
same time both need energy resources to sustain their economy and meet their other
human development goals which can lead to a kind of resource war between the two.
The present paper will focus on the rise of India and China and the impact of climate
change on their growth trajectories. It also brings to light the dilemma of development
and sustainability and the dependency factor into dynamics of climate change.
Keywords: IPCC, developing nations, geopolitics.
INTRODUCTION
Climate change is one of the most complex and compelling challenge before the states and
societies today. The question as to whether we are experiencing widespread ‘global’ climate
change is now beyond doubt ; graphically revealed for example through the dramatic decline
in the Arctic Sea ice ,the melting of Himalayan as well as Antarctic glaciers, cloud-bursts in
/DGDNKZLQWHUÀRRGLQ(QJODQG0XFKPRUHGHWDLOHGDQGFRXQWU\UHJLRQVSHFL¿FVWXGLHVDUH
needed however to understand and approach the impacts and implications of climate change
in terms of their varied geographies.
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According to the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change (IPCC), the warming of the earth climate system is unequivocal and well supported by
observations of increase in global average air and ocean temperature, widespread melting of
snow and ice and rising global average sea level. While highlighting the fact that developing
countries are most vulnerable to climate change, the report reveals that climate change will
have an adverse impact on availability of food, water and resilience of many ecosystems,
industries, settlements, society and health of the citizens of these countries (IPCC Fourth
Assessment Report, 2007).
Williams (2005) in his study highlighted an emerging geopolitical development
related to climate change. He mentions how the climate change has geopolitical
fallout in conceptualization by making relevant the category of ‘developing countries’
DV D FRQFHSW ZKLFK LQ VRPH ZD\V VHHPHG WR EH ORVLQJ LWV VLJQL¿FDQFH DIWHU WKH IDOO RI
the Berlin wall and the growing focus on globalization. The role and responsibility of
developing countries, many of which have much less per capita emissions in comparison
WRWKHDIÀXHQWLQGXVWULDOL]HGFRXQWULHVRIWKHJOREDOQRUWKKDYHVWDUWHGUHFHLYLQJIDUPRUH
attention in the context of the rise of Asia. It is a truism that 21st century is in many ways
Asia’s century and the growth stories of countries like India, China, Japan, South Korea,
Taiwan and Singapore is causing remarkable shifts in global geopolitical equations (Niraj
Kumar, 2015). No doubt Asia is rising and changing at the same time in several ways and
at a fast pace. Most populated of all the continents, Asian countries are facing some of
WKH PRVW GLI¿FXOW HQYLURQPHQWDO DQG VRFLRHFRQRPLF FKDOOHQJHV /DQG DQG HFRV\VWHPV
are already being degraded, threatening to undermine food security. Water and air quality
are deteriorating while continued increases in consumption and associated waste have
contributed to the exponential growth in the region’s existing environmental problems.
Many environmental and developmental problems in Asia are likely to be multiplied due
to climate change.
This is more so in the case of large and fast developing countries like India and China. For
many analysts both India and China are better understood and approached as economies in
transition rather than as developing countries. Although both India and China have achieved
WUHPHQGRXVSURJUHVVLQPDQ\¿HOGVLQODVWIHZGHFDGHVWKHHQYLURQPHQWDOGDPDJHFDXVHGE\
economic growth oriented, fossil-fuels driven model of development continues to undermine
the progress made by these countries. It appears neither feasible nor desirable to divorce
climate change issues that India and China are likely to face from the long standing histories
of environmental unsustainability in these countries. Both face the development dilemma of
balancing the much sought after high rates of economic growth with several negative fallouts
in terms of environmental sustainability. The strategies that India and China are likely to adopt
in order to mitigate climate change while ensuring energy security and high growth rates
need attention and critical examination. It also becomes important to understand that how
Asia, because of its rising economies, is enjoying a new development paradigm but at the
VDPHWLPHWKLVGHYHORSPHQWLVFUHDWLQJDQHZGHSHQGHQF\SDUDGLJP¿UVWO\EHFDXVHRIKLJKHU
vulnerability of developing countries and secondly due to less capability of these countries to
deal with the crisis of climate change.
34

Journal of Indian Research

Vol.3, No.3, July-September, 2015

THE RISE OF INDIA AND CHINA AND CLIMATE CHANGE
According to Kishore Mahbubani “Indo China relationship is the most important bilateral
relationship of the 21st century” (cited in Dipankar Banerjee, 2010). “This is the relationship
that will shape the geopolitics of the region” (Arvind, 2008). India China relationship
has a long history which has seen both ups and down during the last six decades. But the
SUHVHQWHUDRIJOREDOL]DWLRQDQGUHVRXUFHFRQÀLFWKDYHUHVXOWHGLQWKH³VSHHG\HPHUJHQFHDQG
LQWHQVL¿FDWLRQRIGLOHPPDVRIFRPPRQLQWHUHVWDQGDYHUVLRQ´ <X+RQJ\XDQS ,W
is ,therefore, expected that both India and China will try to overcome their mutual challenges
and climate change issue is such an opportunity for India and China. It is a golden chance
for these countries to turn the threat of climate change into an opportunity. Their disputes are
PDQ\EXWERWKVKDUHDQLQWHUHVWLQDYRLGLQJRYHUWFRQÀLFWDQGULYDOU\DVWKHUHLVVXI¿FLHQW
space for both of them to grow or develop together. There are many dimensions of Indo-China
relationship like the political, economic, strategic and security aspects of their relationship.
But the focus should be on their environment- related issues particularly their approach on
issue of climate change.
The IPCC report states that Asia is potentially more susceptible to climate change than
many other regions of the world. It also concludes that developing countries of Asia are highly
vulnerable, and their adaptability is also low. India and China both are the victims of climate
change resulting from global warming. Both are having the same development imperatives
like poverty alleviation, unemployment and improving the living standards of their people. For
all this, they need to consistently maintain their economic growth for which they need energy
resources. Their dependence on non-renewable sources of energy increases their carbon
emissions level. This will put them under higher pressure to change their energy strategy. The
dilemma of sustainable growth has been in global focus for more than two decades.
United National Framework Convention on Climate Change (UNFCCC) was created on
9th May 1992. Before that IPCC was convened by the United Nations in 1988 to provide an
authentic summary of our present understanding of the climate change induced by human
beings and indicate the ways to mitigate this climate change or adapt to it. Since the adoption
of UNFCCC, parties have continued in order to agree on the decisions and conclusions that
advance its implementation. India and China’s climate approach can be traced back to the
formation of UNFCCC only, because since then environmental issues have got a prominent
place in policy discussions of almost all the countries.
Both India and China recognized some environmental problems and began addressing them
way back in 1950s. However by the 1980s, increasing damage to their natural environment
and adverse environmental impacts on economic development led to greater government
concern. New environment laws were instituted in the areas of solid waste, noise, air and
water pollution and by the mid 1990s the government was becoming more serious about the
environmental issues. The present paper will focus on the climate approach of India and China
VLQFHVDQGPRUHVSHFL¿FDOO\VLQFHWKHVLJQLQJRI.\RWRSURWRFRORQ'HFHPEHU
India and China consider UNFCCC as the only platform to discuss environment related issues
and they believe that only in the framework of UNFCCC, the deadlock between the developed
and developing countries can be resolved.
Sachna Arora
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Predictions are being made that the center of gravity of power is indeed shifting from
west towards east especially because of the simultaneous rise of India and China to global
prominence.(Niraj Kumar,2015) But the problem is how to sustain this growth especially
because of the threat of climate change. The focus is now on the indicators which point toward
this rise along with highlighting the impact of climate change upon rise of Asia and viceversa. Another focus area is the Energy-climate interface taking place in India and China.
Climate change and global energy are so strongly related to each other that they can no
longer be discussed in isolation. The provision of energy is at the core of the climate change
issue. The growing energy needs of the various sectors of India and China and the increase
LQFDUERQHPLVVLRQVDVDUHVXOWRIWKLVUHÀHFWWKHJURZLQJGHYHORSPHQWDVZHOODVGHSHQGHQF\
phenomenon happening at the same time. Their environmental diplomacy has sought to
further several goals: protect their sovereignty, acquire foreign aid and technical assistance,
and promote economic development.
It is of paramount importance to know what have been their stands on climate change issue
during various environmental negotiations and what are their key priorities which they keep in
mind while taking any decision on this issue?
The rate of environmental degradation in China and India has aggravated with the rapid
rate of economic growth in these countries. The key purpose of the paper is to examine the
environmental condition of these countries and the level of environmental pollution and
degradation in the world’s two largest economies of India and China. The various steps which
have been taken or which should be taken for the mitigation of climate change especially
focusing on their national action plans on climate change also become an important area of
study.
India and China can adopt new clean development strategies to circumvent the crisis
caused by the Climate change upon the current model of development. Many other believe
that climate change may also lead to resource war between the two neighbours given the
limited stock of energy sources and the over-reliance of these countries on energy import. The
world is watching with eagerness policies of India and China with respect to their development
policies.
DILEMMA OF DEVELOPMENT AND CLIMATE CHANGE
The threat of global warming has become a serious environmental security issue. The
study of climate change also becomes important because of its serious impact on every aspect
of human life be it economic, cultural, political and social. This problem gets worse because
of the deadlock between the developed and developing countries which revolve around the
question that who is to be blamed for present crisis of climate change and who should take the
responsibility in this regard? No doubt, co-operation of all the countries is needed to resolve the
crisis but question arises who should take the initiative as lot of issues such as the sovereignty,
ethics, morality, justice, security are involved that makes this whole issue very complex.
This paper raises an important question – Can billions in the East develop the same way
millions in the west developed? Climate change resulting from global warming is basically the
result of industrialization of developed countries and developing countries are least responsible
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for this crisis but according to the IPCC 4th Assessment Report, developing countries are
the most vulnerable to its adverse consequences. At the same time they are least capable of
dealing with it. All this make their position more vulnerable. Developed countries are shirking
from taking the initiative in mitigation of climate change but these countries instead of doing
something to bring the situation under control, are demanding that developing countries should
also take the concrete responsibilities in this regard. It means developing world will have to
compromise with their development needs in order to deal with the adverse effects of climate
change. In this way developing countries are being denied the right to develop.
Developing countries believe that limiting their carbon emissions level will limit their
economy’s growth. Climate change is a matter of grave concern to these countries due to
their higher vulnerability and lower adaptability. Few developing countries have the necessary
¿QDQFLDO WHFKQLFDO DQG LQVWLWXWLRQDO FDSDFLWLHV 7KHUH DUH VRPH FULWLFDO SHUVSHFWLYHV ZKLFK
call these tactics of developed countries as ‘environmental colonialism’ and argue that climate
change as post-industrial and post-colonial discourse is likely to result in new kinds of
dependencies.
This is being discussed in the latest round of climate change negotiations also. Developing
countries argue that difference should be made between the luxury emissions of developed
countries and subsistence emissions of developing countries. They are of the opinion that
developed countries have already achieved very high levels of development and their emissions
are byproduct of their luxuries but for developing countries it is the question of their survival.
The emerging economies of India and China also need to balance their domestic imperatives
of development and poverty alleviation with that of international obligations of cutting down
their carbon emissions. India and China are the largest developing countries of the world. Both
have the same development needs and both face the same development dilemma of balancing
the economic growth with environmental concerns. These similar imperatives can offer them
good opportunity to cooperate with each other. But at the same time both need energy resources
to sustain their economy and meet their other human development goals which can lead to a
kind of resource war between the two.
,QGLDDQG&KLQDDUHWKHODUJHVWGHYHORSLQJFRXQWULHVRIWKHZRUOG%RWKDUHWKHWRS¿YH
emitters of greenhouse gases. China comes second and India comes last in this group. In terms
RISRSXODWLRQERWKFRXQWULHVDOVREHORQJWRWRS¿YH%RWKFRXQWULHVDOVREHORQJWRWKHWRS
¿YHFRXQWULHVZLWKUHVSHFWWRHFRQRPLFVL]H:KHQPHDVXULQJWKHLUJURVVGRPHVWLFSURGXFW
LQ WHUP RI SXUFKDVLQJ SRZHU SDUW\ &KLQD FRPHV ¿UVW DQG ,QGLD FRPHV WKLUG ,0)  
On one hand, both countries are relatively vulnerable to adverse impacts of climate change,
on the other, with a large population, in pursuing accelerated growth, carbon emissions will
LQHYLWDEO\LQFUHDVHLQWKHVKRUWDQGPHGLXPWHUP%RWKZLOOKDYHWRPDNHGLI¿FXOWGHFLVLRQV
to keep a balance between climate protection and meeting the needs of economic development
and poverty alleviation.
The question is whether India and China will cooperate to give a strong voice to the
developing countries bloc as well as to come out with a better negotiating strategy for
themselves in all the climate change negotiations or will they lose this opportunity by drifting
Sachna Arora
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apart because of the many unresolved issues between them. A comparative analysis of their
approach in all the climate change negotiations can help in resolving this dilemma.
Climate change and energy security are interwoven to such a great extent that both cannot
be studied in isolation. Therefore, in the face of rising energy needs, India and China would
try to take advantage of all the energy resources in the best way possible. But at the same time
they are under pressure to reduce the level of their carbon emissions resulting from fossil fuel
consumption. These countries will be called upon to change their energy strategy. Besides this
the impact of climate change will force these countries to adopt a sustainable growth model.
There is a need to balance their energy security needs with the compulsions of climate change.
THEORETICAL APPROACHES TO ADDRESS THIS DILEMMA
Yu Hongyun writes,“/LNHPDQ\JOREDOLVVXHVVXFKDV*OREDO¿QDQFLDOFULVHVLVVXHVWKH
risk of nuclear proliferation, the threat of terrorism, environmental degradation within an
increasingly interwoven global economy and so forth, climate change is also becoming more
DQGPRUHLPSRUWDQWIRUDOOSHRSOH$OOWKLVUHVXOWHGLQWKHVSHHG\HPHUJHQFHDQGLQWHQVL¿FDWLRQ
of dilemmas of common interest or aversion” (Yu Hongyuan, 2008, p.16). Every country is
required to collaborate on this issue but the saddest part is that they all do not stand together on
this issue. The world is divided into developed and developing world on the issue of climate
change. As shown by various reports of IPCC, developed countries are principally responsible
for changes in climate conditions but these countries by not doing anything are denying their
historical responsibility and by asking the developing countries to take concrete responsibility
are making them more dependent on them.
For the analytical purpose of this study we intend to draw upon a few critically informed
approaches and theoretical arguments. First and foremost is a Critical Geopolitical approach
to environmental sustainability issues and climate change (Dalby, 2009, Doyle and Chaturvedi
2010) in order to examine the complex and dynamic political geography of climate change
and the nature of its space. A key puzzle here relates to simultaneously happening processes
of deterritorialisation and reterritorialisation of climate change. The two seem to be operating
in conjunction, and perhaps do not so much question the system of sovereign spaces as
they reproduce it. Climate as a geopolitical space, therefore, as pointed out by Doyle and
Chaturvedi (2010) “is constantly moving in and out of physical-material geography and
the spaces of climate change are always in the making and intermittently assume territorial
or non-territorial forms depending upon the strategic convenience of the actors and their
agendas concerned.”
We are also inclined to use the Dependency Theory. The basic premise of the Dependency
Theory is that the rich develop at the cost of the poor nations. Poor nations provide natural
resources and cheap labor. They are the export destinations for obsolete technology and
markets for the wealthy nations, without which, the latter could not have the standard of living
that they enjoy. Poor are at a disadvantage in their market interactions with wealthy nations.
For the purpose of the proposed thesis, we take Dependency theory as the rhetorical form of
reasoning to explain the stand of powerful developed countries on climate change in all the
climate negotiations wherein they justify the exercise of power in the pursuit of so-called vital
38

Journal of Indian Research

Vol.3, No.3, July-September, 2015

national security interests.
Climate change is essentially a consequence of the industrialization process of the
developed countries at the development cost of developing countries. But it is basically these
developing countries only which will be hit hard by the changes taking place in the climatic
conditions. They are also least capable of dealing with the climate change crisis which makes
them more vulnerable as well as more dependent on developed countries. It can be said that
developed countries made progress at the expanse of developing countries and today when
it is their turn to develop, developed countries by moving away from their responsibility
are denying the developing countries the right to develop. Huge technological gap between
developed and developing countries also make developing countries heavily dependent on the
GHYHORSHGFRXQWULHVIRUWKHWUDQVIHURIWHFKQRORJ\DQG¿QDQFHV
The second main principle of Dependency theory is that wealthy nations actively perpetuate
a state of dependence by various means as in the case of climate negotiations. Heavy emphasis
has been placed on carbon dioxide production due to deforestation and methane production
IURPULFH¿HOGVDQGOLYHVWRFNDVFRPSDUHGWRFDUERQGLR[LGHHPLVVLRQVIURPWKHXVHRIIRVVLO
fuels like oil and coal. Since the developing countries are more responsible for the former,
heavy emphasis on deforestation and methane generation tends to overplay their contribution
while underplaying that of the developed countries (Navroz K. Dubash, 2012).
Then there is a demand from the side of developed countries that carbon emissions
reductions should be legally binding for developing countries also but developing countries
believe that by making carbon emissions reduction legally binding for them, they are being
denied the right to development and they call all this as ‘Environmental Imperialism’ or
‘Environmental Colonialism’ ( Navroz K. Dubash, 2012). The main thrust of developing
countries has always been on the principle of ‘common but differentiated responsibility and
respective capabilities’. Developing countries have always been united in their quest to be able
to pursue their economic development without undue constraints. They believe that they should
be internally as well as externally sovereign while making decisions in this regard. They also
believe that mechanisms like Clean Development Mechanism (CDM), Joint Implementation
(JI) etc. are the instruments in the hands of rich nations to further perpetuate the existing
inequality. By emphasizing more on adaptation than on mitigation they are denying their
historical responsibility in this regard.
The reason to focus on this aspect is the rising emissions of emerging economies of
India and China. Pressure is increasing on all the developing countries to cut their carbon
emissions level particularly on India and China as these are the largest developing countries
of the world.
India is currently one of the fastest growing emitters of Green House Gases and contributes
5% of global emissions. India should be concerned about climate since the phenomenon might
have substantial adverse impacts on various aspects of its economy. China is also an important
FRXQWU\ LQ WKH LQWHUQDWLRQDO FOLPDWH FKDQJH UHJLPH EHFDXVH RI WZR UHDVRQV ¿UVW LW LV WKH
world’s second largest emitter of greenhouse gases after the United States. Second, its status
DQGLQÀXHQFHLQWKH*RIWKLUGZRUOGJLYHLWSURPLQHQFHLQFOLPDWHQHJRWLDWLRQV
Sachna Arora
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All this has led to the strong feeling that China and India has no reasonable argument
for refusing binding reduction targets for their future emissions but India and China refuse
to commit to any legally binding emissions. They argue that they cannot be blamed even for
a single kg of carbon dioxide or methane that is accumulating in the earth’s atmosphere as
the accumulation of these gases is mainly the result of industrialization process of developed
countries. No doubt climate change is a pressing problem that needs to be solved but for
countries like India and China prime goal is that of development and securing a good
standard of living for large number of poor and vulnerable people. Their message is clear –
Development First.
Of particular importance for us in today’s time is the notion of Game theory. Game theory
is all about a unit’s behavior in a strategic situation. As we see in all the climate negotiations,
every country wants to protect its own national interest. But at the same time common threat
of climate change force them to co-operate with each other. “On the one hand the pursuit of
rational common goods leads to co-operation; on the other hand, the pursuit of rational selfinterest or preference among different states often frustrates international cooperation”(Yu
Hongyuan, 2008, p.70). The theory of Game has a special attraction for climate change
negotiations as it basically deals with how decisions are taken by all the countries especially
ZKHQREMHFWLYHV FOLPDWHFKDQJHPLWLJDWLRQ DQGUXOHVDUHFOHDUDQGWKHRQO\SUREOHPLVWR¿QG
the most logical strategy for an individual country to pursue.
7KH FRQWH[W LQ ZKLFK WKH GLVFRXUVH RQ FOLPDWH FKDQJH ¿QGV LWVHOI VLWXDWHG LV RI XWPRVW
importance to a thorough and accurate discourse analysis (Jorgensen & Phillips, 2002). This
is the reason for the extensive structure of this proposal which considers the implications of
this discourse well beyond the realm of the discourse itself. As noted earlier, identity provides
an important foundation for action. Social relations are also important to the issue of tackling
JOREDOFOLPDWHFKDQJHDVWKRVHLQWHUHVWJURXSVZKRDWWHPSWWRLQÀXHQFHSROLF\DUHIRUFHGWR
LQWHUDFWZLWKRQHDQRWKHULQWKHLUHIIRUWVWRH[HUWLQÀXHQFHEHLWWRXSKROGRUWRFKDQJHWKH
status quo. Lastly, systems of knowledge and meaning are critical for action on climate change
(national or otherwise), because the object of understanding (here, climate change) must be
known to have a potential to affect the realities in which the subjects exist. To put it more
plainly, climate change will not be addressed if it is not understood as something that seriously
threatens the well being of humanity.
Discourse analysis as associated with the methodology of Fairclough (also referred to as
Critical Discourse analysis) recognizes that “discursive practices contribute to the creation and
reproduction of unequal power relations between social groups” (Jorgensen & Phillips, p. 63).
Therefore, this method of analysis is useful in revealing “the role of discursive practice in the
maintenance of the social world” (Jorgensen & Phillips, p. 63); a social world that is not making
headway on climate change quickly enough to ensure the threat of climate change is mitigated
for all. This type of discourse analysis is meaningful, even if the solutions to the inequalities
uncovered through its application may need to be conceived of outside the boundaries of the
DQDO\VLV'H¿QLQJWKHSUREOHPEHLWFOLPDWHFKDQJHRUVWDJQDQWSROLWLFDOVLWXDWLRQVLVDYLWDO¿UVW
VWHSWRZDUGV¿QGLQJVROXWLRQV7KLVPHWKRGRORJ\LVWKHUHIRUHQRWSROLWLFDOO\QHXWUDOEXWUDWKHU
“politically committed to social change.” (Jorgensen & Phillips 2002).
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CONCLUSION
There is no doubt that climate is changing the world over. But climate is not the only thing
that is changing and a number of transitions and transformations (socio-cultural and politicaleconomic) are visible in different parts of the globe including Asia particularly in India and
China. Whereas China and India acknowledge that their cumulative emissions are increasing
with each passing day, they would point out with all emphasis at their command that their per
capita emissions in comparison to Global North are still much lower. The counter-argument
on the part of the developed countries is put forward that the developing countries should also
be included in the fold of Kyoto Protocol and emissions reductions to some extent should be
legally binding for them as well. Developed countries argue that no doubt climate change is the
result of their industrial activities but the large developing countries like India and China too
are repeating the same mistake. There are some critical perspectives which call these tactics
of developed countries as environmental colonialism and argue that climate change as postindustrial and post-colonial discourse is likely to result in new kinds of dependencies.
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MEASURING TECHNICAL, SCALE, COST
AND ALLOCATIVE EFFICIENCY IN THE
MANUFACTURE OF BASIC METALS IN INDIA
USING DATA ENVELOPMENT ANALYSIS
Dr. M. Manonmani*

ABSTRACT
7KHUH DUH WZR DSSURDFKHV IRU HVWLPDWLRQ RI HI¿FLHQF\ YL] WKH 6WRFKDVWLF )URQWLHU
Approach (SFA) and Data Envelopment Approach (DEA). While the SFA (econometric
DSSURDFK HVWLPDWHVWKHHI¿FLHQF\RIWKH¿UPVE\HVWLPDWLQJWKHSURGXFWLRQIXQFWLRQ
the DEA technique involves the use of mathematical programming to estimate the
HI¿FLHQF\RIWKH¿UPVLQGXVWU\)RUWKHSHULRGWRWKHFDOFXODWLRQV
RQ WKH HI¿FLHQF\ RI 'HFLVLRQ 0DNLQJ 8QLWV '08V  LQ WKH PDQXIDFWXUH RI EDVLF
metals in India have been done. The paper demonstrates that the technical, scale,
FRVW DQG DOORFDWLYH HI¿FLHQW '08V ZHUH PRUH XQGHU 9DULDEOH 5HWXUQV WR 6FDOH
(VRS) production technology in comparison with Constant Returns to Scale (CRS)
production technology.
Keywords: $OORFDWLYHHI¿FLHQF\%&&02'(/&&50RGHOFRVWHI¿FLHQF\'HFLVLRQ
0DNLQJ8QLWV '08 VFDOHHI¿FLHQF\9DULDEOH5HWXUQVWR6FDOH 956 
INTRODUCTION
India’s manufacturing sector is vital for its economic progress. The contribution of
manufacturing to overall GDP is meager 17.2 per cent (2014-15). The government has realized
the importance of this sector to the country’s industrial development, and has taken a number
of proactive steps to further enhance the industry. Manufacturing Industry in India has gone
through various phases of development over the period of time.
Since independence in 1947, the Indian manufacturing sector has traveled from the initial
phase of building the industrial foundation in 1950’s and early 1960’s, to the license–permit
Raj during the period of 1965–1980, to a phase of liberalization of 1990’s, emerging into the
*Dr. M. Manonmani is Professor in Economics at the Avinashilingam Institute For Home Science And Higher
Education For Women,Coimbatore-43,E-mail:manomyil@yahoo.com.
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current phase of global competitiveness. It has grown at a robust rate over the past ten years
and has been one of the best performing manufacturing economy. Studies have estimated that
every job created in manufacturing has a multiplier effect, creating 2–3 jobs in the services
sector. In a country like India, where employment generation is one of the key policy issues,
this makes manufacturing a critical sector to achieve inclusiveness in growth.
The metal sector is a key part of manufacturing. It is highly sensitive to changes in the
business cycle. It is considered a capital- (basic metals), labour- (fabricated metal products)
and energy-intensive industry, producing a wide range of products e.g. basic metals, tanks,
steam generators, cutlery, tools, light metal packaging, wires etc. The metal industry is an
important component of the world economy when measured by its share of GDP worldwide.
In sub-branches such as metal production, non-electrical machinery, electrical machinery and
transport equipment, it employs some 70 million workers worldwide, who account for nearly
half of the goods produced in the manufacturing sector and more than half of all merchandise
exported worldwide (in terms of value).Consequently, the metal industry is both a driving
IRUFHRIWKHZRUOGHFRQRP\DQGLVLQÀXHQFHGWRDODUJHH[WHQWE\WKHRYHUDOOZRUOGHFRQRPLF
climate.
METHODOLOGY
1. Data Base of the Study
7KHEDVLFGDWDVRXUFHRIWKHVWXG\RQ¿[HGFDSLWDO wages, net value added and number
of workers was Annual Survey of Industries (ASI) published by the Central Statistical
Organisation (CSO), Government of India. All the referred variables were normalised by
DSSO\LQJ*URVV6WDWH'RPHVWLF3URGXFW *6'3 GHÀDWRU7KH*6'3DWFXUUHQWDQGFRQVWDQW
prices were obtained by referring to the Economic Survey, published by the Government of
India, Economic Division of the Ministry of Finance, New Delhi .The reference period chosen
for the study covers post- liberalization period between 2000-01 and 2011-12.The availability
RIGDWDLVFRQ¿QHGRQO\XSWRWKLVSHULRG
2. Tools of Analysis
DEA Model
7KHUH DUH EDVLFDOO\ WZR DSSURDFKHV IRU HVWLPDWLRQ RI HI¿FLHQF\ YL] WKH 6WRFKDVWLF
Frontier Approach (SFA) and Data Envelopment Approach (DEA). While the Stochastic
)URQWLHU$SSURDFK HFRQRPHWULFDSSURDFK HVWLPDWHVWKHHI¿FLHQF\RIWKH¿UPVE\HVWLPDWLQJ
the production function, the DEA technique involves the use of mathematical programming
WR HVWLPDWH WKH HI¿FLHQF\ RI WKH ¿UPV  LQGXVWU\ '($ LV D QRQSDUDPHWULF GHWHUPLQLVWLF
PHWKRGRORJ\IRUGHWHUPLQLQJUHODWLYHO\HI¿FLHQWSURGXFWLRQIURQWLHUEDVHGRQWKHHPSLULFDO
data on chosen inputs and outputs of a number of entities called Decision Making Units
'08V  )URP WKH VHW RI DYDLODEOH GDWD '($ LGHQWLI\ UHIHUHQFHSRLQWV UHODWLYHO\ HI¿FLHQW
'08V WKDWGH¿QHHI¿FLHQWIURQWLHU DVWKHEHVWSUDFWLFHSURGXFWLRQWHFKQRORJ\ DQGHYDOXDWH
WKHLQHI¿FLHQF\RIRWKHULQWHULRUSRLQWV UHODWLYHO\LQHI¿FLHQW'08V WKDWDUHEHORZWKHIURQWLHU
(Saon Ray, 2004).
7KH '($ SURYLGHV D PHDVXUH RI HI¿FLHQF\ WKDW DOORZV LQWUD¿UP FRPSDULVRQ DV WKH
Dr. M. Manonmani
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HI¿FLHQF\PHDVXUHLVDSXUHQXPEHU7KHPDLQDGYDQWDJHRI'($LVWKDWXQOLNH6)$LWGRHV
not require a priority assumption about the analytical form of the production function. Instead,
it constructs the best practice production solely on the basis of observed data and therefore the
SRVVLELOLW\RIPLVVSHFL¿FDWLRQRIWKHSURGXFWLRQWHFKQRORJ\LVPLQLPL]HG,QWKHFDVHRI6)$
WKHSDUDPHWHUHVWLPDWHVDUHVHQVLWLYHWRWKHFKRLFHRIWKHSUREDELOLW\GLVWULEXWLRQVSHFL¿HGIRU
the disturbance term.
7KHUHDUHWZRDSSURDFKHVWRHVWLPDWLQJWKHHI¿FLHQF\RIWKH¿UPLQWKH'($DSSURDFK
YL]WKHRXWSXWRULHQWHGHI¿FLHQF\DQGWKHLQSXWRULHQWHGHI¿FLHQF\,QWKHRXWSXWRULHQWHG
DSSURDFK HI¿FLHQF\ LV GHWHUPLQHG E\ PD[LPXP RXWSXW WKDW FDQ EH SURGXFHG IURP DQ
LQSXWEXQGOH,QWKHLQSXWEDVHGPHDVXUHWKHWHFKQLFDOHI¿FLHQF\RIWKH¿UPLVHYDOXDWHG
by the extent to which all inputs could be proportionally reduced without a reduction in
the output. Among number of DEA models, the two most frequently used ones (inputoriented) are, CCR model (after Charnes, Cooper, Rhodes, 1978) and BCC model (after
Banker, Charnes and Cooper, 1984), both of which are used in the study. The DEA model
LV XVHG WR HVWLPDWH WKH WHFKQLFDO VFDOH FRVW DQG DOORFDWLYH HI¿FLHQF\ RI WKH LQGXVWULHV
under study.
I. TECHNICAL EFFICIENCY
(i) CCR Model ( based on constant returns to scale)
&KDUQHV&RRSHUDQG5KRGHV  LQWURGXFHGDPHDVXUHRIHI¿FLHQF\IRUHDFK'08WKDW
is obtained as a maximum of ratio of weighted outputs to weighted inputs. The weights for the
ratio are determined by a restriction that the similar ratios for every DMU have to be less than
or equal to unity, thus reducing multiple inputs and outputs to single “virtual” output without
requiring pre-assigned weights.
7KH HI¿FLHQF\ PHDVXUH LV WKHQ D IXQFWLRQ RI ZHLJKWV RI WKH ³YLUWXDO´ LQSXWRXWSXW
FRPELQDWLRQ)RUPDOO\WKHHI¿FLHQF\PHDVXUHIRUWKH'08FDQEHFDOFXODWHGE\VROYLQJWKH
following mathematical programming problem:
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