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Abstract
The paper traces the history of the global dialogue on sustainable development including the 
outcome of the historic Rio Summit of 1992. It identifies climate change as a driver of and an 
important part of the unsustainable record of development pursued worldwide. There is now 
scientific evidence going back at least a century and quarter on the scientific basis of climate 
change, culminating in the work of the Intergovernmental Panel on Climate Change (IPCC) 
which brought out its latest comprehensive assessment in the form of the 5th Assessment 
Report completed in 2014.

The paper then brings out the equity dimensions of climate policy and how these need to 
address the challenge of sustainable development, particularly as they are embedded in the 
Sustainable Development Goals (SDGs) adopted by the UN General Assembly in 2015. The 
trends in emissions of greenhouse gases (GHGs) are alarming and the current concentra-
tions of carbon dioxide, methane and nitrous oxide are unprecedented in at least the last 
800,000 years. As a result, the impacts of climate change hold major risks to all forms of life.

Extreme events, including heat waves and extreme precipitation events are on the increase 
both in frequency and intensity. Projections for the future show that without adequate and 
timely mitigation measures, the risks from impacts of climate change would become progres-
sively more serious and beyond the ability of human society to adapt to.

The paper lays out the critical policy imperatives of mitigation of GHG emissions and adap-
tation to the impacts of climate change, and including a process of sustainable development 
in growth strategy and policy.

The world has been through diverse trends, which have dominated policies and actions, 
before arriving today at the realization that economic development across the globe must 
be sustainable, a concept voiced by many, but understood by very few. On September 25, 
2015 the UN General Assembly adopted 17 Sustainable Development Goals (SDGs), which 
essentially provide the building blocks of development strategies to be implemented globally 
in an effort to make economic development sustainable during the period extending up 
to 2030. The 17 SDGs were adopted as the culmination of an intensive and remarkably 
inclusive process followed actively since the 2012 Summit in Rio entitled “UN Conference 
on Sustainable Development”. But, in actual fact the articulation of what would constitute 
sustainability in development goes back a long period of time including what is contained 
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in the report of the World Commission on Environment and Development (WCED), more 
popularly known as the “Brundtland Commission”. The landmark Rio Summit of 1992 
which was held with high expectations under the title “UN Conference on Environment 
and Development” also provided a turning point in thinking on issues of sustainability. 
While sustainability is a complex subject that goes considerably beyond protection of the 
environment, its genesis lies undoubtedly in concerns emanating from the degradation of the 
environment, which many distinguished thinkers and pioneering activists highlight as lying 
at the core of unsustainable development. However, acceptance of knowledge and scientific 
facts in this general field has been rather slow, and, therefore, even slower has been the 
practice of sustainability in development actions.

If we look at the problem of human induced climate change, we can certainly identify 
the work of Svante Arrhenius, a Swedish scientist, who towards the end of the 19th century 
highlighted the risks that the world would face with growing emissions of carbon dioxide, 
as a consequence of industrial growth and the widespread use of coal as a source of energy 
in industrial enterprises and in steam locomotives for transportation which expanded rapidly 
in that period, followed by even greater expansion of road transport using hydrocarbons as a 
fuel. Arrhenius used the term ‘Cosmic Physics’ while assessing physical theories that linked 
scientific phenomena related to the seas, the atmosphere and land. He was perhaps the first 
scientist to have constructed a climate model in which the influence of atmospheric carbon 
dioxide on the earth’s climate was assessed. His work was published in ‘The Philosophical 
Magazine’ in 1896, and it brought out on the basis of the model constructed by Arrhenius, 
that as the quantity of CO2 increases or decreases in geometric progression, the temperature 
will increase or decrease in arithmetic progression. He was, therefore, able to find that the 
burning of fossil fuels which would lead to emissions of carbon dioxide would result in 
climate change. In his estimate, a doubling of CO2 due to fossil fuel burning was expected to 
take 500 years, leading to a temperature increase of 3 to 4 oC. In actual fact, the world is on a 
trend by which doubling would take place in less than 200 years from the time that Arrhenius 
carried out his study and his modeling exercise. 

Later in the 1960s pioneering environmental crusaders like Rachel Carson brought to the 
attention of society in the US the growing hazards from extensive use of a range of chemicals 
and pesticides, etc., which were polluting the soil, many water streams and the air in cities 
and industrial sites with the rapid growth of the US economy. This remarkable person faced 
formidable challenges and opposition from vested interests and industry leaders, who were 
solely concerned with maximizing profits without regard to consequences that society would 
face with growing use of harmful chemicals and other substances. For them the welfare of 

“Clearly, the contribution of these pioneering thinkers and 
visionary intellectuals provided the world with logic and evidence 
to show that the expanding production and consumption of some 
goods and services as being pursued by human society were clearly 
not sustainable, based on existing patterns.”
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human society, both for the present and future generations, was irrelevant—the very antithesis 
of sustainability as a goal or criterion in business.

This was followed by visionary economic thinkers like Nicholas Georgescu-Roegen and 
Kenneth Boulding who saw the reality of a closed economic system, wherein you could not 
wish away the growing volume and impacts of waste material being produced in the modern 
production system. Their major contribution, in very simple terms, was to show the world 
that producing waste material resulted in negative externalities, which were hardly ever 
considered by decision makers and were certainly not assessed and included in economic 
metrics for their negative economic and ecological impacts on the welfare of society. They 
also brought out the inevitable threat in the production of goods on an increasing scale 
which would lead to an equally large, if not larger, production of what was termed as “bads”. 
Clearly, the contribution of these pioneering thinkers and visionary intellectuals provided 
the world with logic and evidence to show that the expanding production and consumption 
of some goods and services as being pursued by human society were clearly not sustainable, 
based on existing patterns.  

The work of the Intergovernmental Panel on Climate Change (IPCC), which was 
established in 1988 and which brought out the latest of its comprehensive assessments, the 
Fifth Assessment Report (AR5), in 2014 has provided complete scientific assessment of the 
serious extent to which human actions are resulting in changes in the earth’s climate. The 
IPCC, particularly in its AR5, has highlighted the growing risks associated with climate 
change, and how actions to deal with this challenge would also require sustainability in 
development strategies and their implementation. 

Human induced climate change should be considered as symptomatic of the breakdown 
of sustainability criteria in development, as we see it worldwide today. Climate change is 
essentially the consequence of what constitutes unsustainability of growth and development, 
particularly because human-induced climate change is the result of growing concentration of 
greenhouse gases (GHG) in the atmosphere. And, climate change in all its forms is impacting 
adversely on all forms of development, sustainable or otherwise. At the same time, inaction 
on dealing with climate change would restrict the ability of society to develop in a sustain-
able manner. In its unmitigated extent climate change could lead to abrupt and irreversible 
impacts, which would leave no room for redressal of the problems that are being caused by 
today’s path of development. Sustainable development also involves the principle of equity, 
and climate change has impacts which are largely inequitable both from the geographical as 
well as the social perspective. 

Climate policies need to be assessed on the basis of sustainable development and equity. 
Limiting the effects of climate change is necessary to achieve sustainable development and 
equity including the eradication of poverty. If we evaluate the historical contribution of 
different societies to the accumulation of GHGs in the atmosphere, we see a vast range of 
diversity, because there are some societies which have hardly emitted anything more than 
a very small fraction of the total cumulative emissions of GHGs, but in several cases these 
are also societies which are most vulnerable to the impacts of climate change. Furthermore, 
it is a fact that different countries face varying challenges and circumstances and possess 
very different capacities to address mitigation and adaptation. These issues of mitigation 
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and adaptation raise questions related to equity, justice and fairness. There is also the 
issue of intergenerational equity which needs to be considered when evaluating a global 
response to climate change. Delaying mitigation shifts the burden from the present to the 
future generation. As it is, insufficient adaptation responses to impacts that are becoming 
commonplace are already eroding the basis and available space for sustainable development. 
In its very basic characteristics, climate change is a risk management problem, and an increase 
in risk to people, property, livelihoods and economic opportunities would render any pattern 
of development unsustainable. Mitigation and adaptation are complementary approaches for 
reducing risks of climate change impacts over different timescales. As the IPCC concludes, 
mitigation in the near-term and its continuation through the century can substantially reduce 
climate change impacts in the latter decades of the 21st century and beyond. Adaptation can 
provide substantial benefits both by addressing current risks as well as dealing with emerging 
risks that would occur in the future.

The IPCC AR5 has identified five Reasons For Concern, which aggregate climate change 
risks and illustrate the implications of warming and adaptation limits for people, economies 
and ecosystems across sectors and regions. It has been assessed that without additional 
mitigation efforts beyond those in place today, and even with adaptation, warming by the end 
of the 21st century will lead to high to very high risks of severe, widespread and irreversible 
impacts globally.

In order to evaluate the nexus between human induced climate change and unsustainable 
development, it would be useful to look at the historical assessment of climate change as it 
has occurred since the beginning of industrialization. The IPCC AR5 has found that human 
influence on the climate system is clear, and recent anthropogenic emissions of greenhouse 
gases are the highest in history, and that recent climate changes have had widespread impacts 
on human and natural systems. Each of the last three decades has been successively warmer 
at the Earth’s surface than any preceding decade since 1850. It also found that the period from 
1983 to 2012 was perhaps the warmest 30-year period of the last 1400 years in the Northern 
Hemisphere, where such assessment is possible. The globally averaged combined land and 
ocean surface temperature data, based on calculation by a linear trend, show a warming of 
0.85 oC during the period 1880 to 2012. Further, it found that ocean warming dominates the 
increase in energy stored in the climate system, accounting for more than 90% of the energy 
accumulated between 1971 and 2010 and only 1% of this was stored in the atmosphere. 
Ocean warming was found to be largest near the surface, and the upper 75m warmed by  
0.11 oC per decade over the period 1971 to 2010. Since the beginning of the industrial era, the 
uptake of CO2 in the oceans has resulted in their acidification. In this period, the pH of ocean 
surface water has decreased by 0.1, corresponding to a 26% increase in acidity. In the period 
1992 to 2011, the Greenland and Antarctic ice sheets have been losing mass, likely at a larger 
rate over the period 2002 to 2011. With glaciers continuing to shrink worldwide, Northern 
Hemisphere snow cover has continued to decrease in extent, and there is also growing 
evidence to show that Northern Hemisphere permafrost temperatures have increased in most 
regions since the early 1980s. The annual mean Arctic sea ice extent decreased over the 
period 1979 to 2012 with a rate that was very likely in the range of 3.5 to 4.1% per decade. 
Projections for the future indicate that in a scenario which involves no mitigation actions, 
Arctic sea ice during September in the middle of this century would be existent.
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Anthropogenic greenhouse gas emissions have increased since the pre-industrial era, 
driven largely by economic and population growth, and are now higher than ever. This has 
led to atmospheric concentrations of carbon dioxide, methane and nitrous oxide that are 
unprecedented in at least the last 800,000 years. Their effects, together with other drivers for 
which human beings are responsible, have been detected throughout the climate system and are 
extremely likely to have been the dominant cause of the observed warming since the mid-20th 
century. The AR5 clearly stated that it is extremely likely that more than half of the observed 
increase in global average surface temperature from 1951 to 2010 was caused by increase 
in human induced GHG concentrations and other anthropogenic forcings together. Overall, 
human induced forcings have likely made a substantial contribution to surface temperature 
increases since the mid-20th century over every continental region except Antarctica. 

The extent of changes that have taken place since the beginning of industrialization, 
including changes in temperature, sea level, greenhouse concentrations and global 
anthropogenic CO2 emissions are shown in Figure 1.

The impacts of climate change extend to natural as well as human systems on all 
continents and across the oceans. The AR5 states that the evidence is the strongest and 
most comprehensive in respect of impacts on natural systems. In many regions of the world 
changing precipitation or melting snow and ice are impacting on hydrological systems and 
affecting water resources in terms of both quantity and quality. These impacts exacerbate 
existing scarcity of water in several locations, which are the result of population growth, 
income increases and over-exploitation of groundwater resources as well as lakes and  
rivers. There are several terrestrial, freshwater and marine species which have shifted their 
geographic ranges, seasonal activities and migration patterns, etc. in response to ongoing 
climate change. Some impacts on human systems are also attributable to climate change. 
In the case of agriculture, several studies referred to in the AR5, covering a wide range of 
regions and crops show that negative impacts of climate change on crop yields have been 
more common than positive impacts. Ocean acidification and its impacts on marine organisms 
have also been attributed to human influence. As a result, food security for the world as a 
whole is likely to undergo adverse changes.

The IPCC brought out a report in 2011, entitled “Special Report on Managing the Risks 
of Extreme Events and Disasters to Advance Climate Change Adaptation (SREX)”, which 
found that the number of cold days and nights has decreased and that warm days and nights 
have increased on the global scale. It also found likely that the frequency of heat waves 
had increased in large parts of Europe, Asia and Australia. Further, it assessed that human 
influence had contributed to the observed global scale changes in the frequency and intensity 
of daily temperature extremes since the mid-20th century. Human influence had more than 
doubled the probability of occurrence of heat waves in some locations, and there was also 
evidence that observed warming had increased heat-related human mortality and decreased 
cold-related human mortality in some regions. Significantly, this report found that it was likely 
that more land regions had increased in the number of heavy precipitation events than those 
where it had decreased. Increasing trends in extreme precipitation and discharges in some 
catchments implies greater risks of flooding at a regional scale. Also, it is likely that extreme 
sea levels (for example, as experienced in storm surges) have increased since 1970, being 
mainly a result of rising mean sea level. The IPCC in its AR5 found that continued emissions 
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of greenhouse gases will cause further warming and long-lasting changes in all components 
of the climate system, increasing the likelihood of severe, pervasive and irreversible impacts 
for people and ecosystems. Limiting climate change would require substantial and sustained 
reductions in greenhouse gas emissions which, together with adaptation, can limit climate 
change risks.

Source: IPCC AR5

Figure 1: The extent of changes that took place since the beginning of industrialization
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The AR5 used four specific scenarios for projecting the future, and the one that represents 
no targeted mitigation can result in very high temperature increases, with an average 
temperature increase by the end of this century within a range of 2.6 oC to 4.8 oC. The scenario 
which includes stringent mitigation efforts is projected to lead to a temperature increase by 
the end of this century of 0.3 oC to 1.7 oC relative to the beginning of this century.

The AR5 assessed that a large fraction of species faces increased extinction risk due to 
climate change during and beyond the 21st century, especially as climate change interacts 
with other stressors. Most plant species cannot naturally shift their geographical ranges 
sufficiently fast to keep up with current and high projected rates of climate change in most 
landscapes. Marine organisms will face progressively lower oxygen levels and high rates 
and magnitudes of ocean acidification, with associated risks exacerbated by rising ocean 
temperature extremes. It is also projected that coral reefs and polar ecosystems would be 
highly vulnerable. At the same time, coastal systems and low-lying areas are at risk from sea 
level rise, which will continue for centuries even if the global mean temperature is stabilized. 
Global marine species redistribution and marine biodiversity reduction in sensitive regions 
will challenge the sustained provision of fisheries productivity and other ecosystems 
services. For wheat, rice and maize in tropical and temperate regions, climate change without 
adaptation is projected to negatively impact production for local temperature increases of  
2 oC or more above late 20th century levels. However, some individual locations may benefit. 
Global temperature increases of around 4 oC or more above late 20th century levels will pose 
large risks to food security globally, particularly since demand for food is likely to increase 
with growth in population and income. At the same time, projections indicate a reduction 
in renewable surface water and groundwater resources in most dry subtropical regions. 
This would intensify competition for water among different sectors. Climate change is also 
projected to increase displacement of people. Populations that lack resources for planned 
migration would experience higher exposure to extreme weather events, particularly in 
developing countries with low income. In a world where conflicts between groups of people 
as well as between nations create various threats to human society, the AR5 assessed the 
impacts of climate change in this respect as well. Climate change can also indirectly increase 
risks of violent conflicts by amplifying well-documented drivers of these conflicts such as 
poverty and economic shocks.

The Paris Conference of the Parties which arrived at an agreement on climate change 
reaffirms the earlier target which had been set for 2 oC as being the limit of temperature 
increase that the world should treat as a goal till the end of this century. However, the Paris 
Agreement also requires the IPCC to produce a special report to assess the impacts of climate 
change at a temperature increase of 1.5 oC. This decision reflects the growing concern that 
2 oC may be accompanied by impacts and climate change risks that would be unacceptable. 
Indeed, in the Fourth Assessment Report (AR4) of the IPCC it had been assessed that sea 
level rise by the end of this century resulting from thermal expansion of the oceans alone 

“Successful implementation relies on relevant tools, suitable 
governance structures and enhanced capacity to respond.”
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could lie anywhere between 0.4 to 1.4m. The current debate at the global level also includes 
the subject of loss and damage, wherein several developing countries are highlighting the 
moral and possibly legal claims of the most vulnerable countries being compensated for loss 
and damage as a consequence of climate change by countries that are essentially responsible 
for the largest share of cumulative GHG emissions.

Mitigation actions would require consideration of a number of important actions and 
policies. The AR5 has clearly stated “Effective adaptation and mitigation responses will 
depend on policies and measures across multiple scales: international, regional, national and 
sub-national. Policies across all scales supporting technology development, diffusion and 
transfer, as well as finance for responses to climate change, can complement and enhance the 
effectiveness of policies that directly promote adaptation and mitigation”. Since GHGs mix 
freely in the atmosphere, irrespective of their geographical sources of emission, international 
cooperation is critical for effective mitigation. Of course, mitigation can also have local 
co-benefits, such as improved air quality, higher energy security, higher agricultural yields 
and, in several cases, other economic benefits and higher employment. Adaptation measures 
on the other hand focus primarily on local to national level outcomes. The Kyoto Protocol 
provides useful experience in respect of the political aspects of international cooperation, 
the evolution of flexibility mechanisms such as the Clean Development Mechanism and 
the effectiveness of a global agreement with targets set for each country and monitoring of 
implementation measures.

The IPCC also found that mechanisms that set a carbon price, including cap and trade 
systems and carbon taxes, can achieve mitigation in a cost-effective way, but these have been 
implemented with varying effects, because national circumstances and variations in policy 
design are a critical determinant of outcomes. It has been found that the short-run effects of 
cap and trade systems have been limited because the caps specified were generally loose. 
In some countries, tax-based policies specifically aimed at reducing GHG emissions, along 
with policies focused on technology and other aspects have been instrumental in weakening 
the link between GHG emissions and GDP. In many countries, fuel taxes have also had 
effects which are similar to sectoral carbon taxes. Regulatory measures and information 
dissemination can also be effective. Appropriate regulatory approaches could include energy 
efficiency standards, information programmes including labelling of devices and equipment, 
which facilitate the consumers making better-informed decisions.

In general, sector-specific mitigation policies have been used to a greater extent than 
economy-wide policies. Economic instruments in the nature of subsidies are also sometimes 
applied across sectors and take the form of tax rebates or exemptions, grants, loans and 
credit lines. An increasing number and variety of renewable energy policies, which in several 
cases includes subsidies, have brought about rapid growth of RE technologies in several 
parts of the world in recent years. There are also in existence subsidies in sectors which 
contribute to GHG emissions, and reduction of these is also an important measure. There 
are varying estimates of existing subsidies on fossil fuels, and it is well-known that these 
remain very high at the global level, and in some countries are a determinant of high levels 
of consumption of fossil fuels.

As stated earlier, mitigation carries a large range of co-benefits which are linked 
with human health, food security, conservation of biodiversity, improvement of local 
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environmental quality, greater energy access, and generation of livelihoods and equitable 
sustainable development. Some mitigation policies could raise the prices of some energy 
services and could act as barrier in the ability of specific societies to expand access to 
modern energy services, particularly for under-served populations. These side effects can be 
offset through the adoption of complementary policies such as income tax rebates or other 
mechanisms for providing direct benefits to the consumer. Long term mitigation strategies 
would also involve the articulation of appropriate technology policy. Substantial reductions 
in emissions would require large changes in investment patterns, but with appropriate 
enabling policies and a facilitating environment, the private sector, along with the public 
sector, can play important roles in financing mitigation and adaptation. Climate change is a 
threat to sustainable development. However, the AR5 found that there are many opportunities 
to link mitigation, adaptation and the pursuit of other societal objectives through integrated 
responses. Successful implementation relies on relevant tools, suitable governance structures 
and enhanced capacity to respond.

If we evaluate the nexus between climate change action and the 17 SDGs, there is clearly 
a substantial overlap in the actions required to meet the SDGs and those required to deal 
effectively with climate change. SDG 13 specifically mentions climate change actions, but 
many of the other SDGs are an important part and closely connected with climate action. 
For instance, the very first SDG, which targets the removal of poverty, would require both 
mitigation as well as adaptation measures by which the risks associated with the impacts of 
climate change, and which are disproportionately harmful for the poorest sections of society 
would require mitigation at the global level and adaptation to the impacts of climate change 
at the local level. The other SDGs, such as the 2nd, 3rd and the 6th, deal with the removal of 
hunger, good health, clean water and sanitation respectively, are areas in which the impacts of 
climate change would make the achievement of these SDGs far more difficult. For instance, 
given the growing adverse impacts of climate change on agriculture and with the prospects 
of the global population stabilizing above 9.5 billion and with higher incomes across the 
globe, food security would be affected adversely if climate action is inadequate or delayed. 
That would make it much more challenging for the world to meet all the SDGs. SDG 7 which 
focuses on renewable energy is an important part of mitigation action, as is SDG 9 which 
involves innovation and infrastructure. Some of the other SDGs which involve good jobs 
and economic growth, reducing inequality, sustainable and resilient cities and communities, 
responsive communication and partnerships for the goals are clearly linked very closely with 
actions to deal with climate change. The 14th SDG which focuses on life below water is also 
linked with climate change, because increased emissions of GHGs would lead to further 
acidification of the oceans and warming not only at higher levels of temperature but also at 
greater depth in the oceans. Hence, if the ecosystems and marine life existing in the oceans 
are to be protected and conserved, then the emissions of greenhouse gases and the consequent 
warming would need to be limited.

“Change in behavior, lifestyles and values would have to be an 
important consideration in adopting and implementing policies for 
the future.”
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Action to deal with climate change and the attainment of the SDGs both have to be 
seen within the framework of ethics, intra-generational and inter-generational equity. 
Consequently, change in behavior, lifestyles and values would have to be an important 
consideration in adopting and implementing policies for the future. As the IPCC states 
climate change exacerbates other threats to social and natural systems, placing additional 
burdens particularly on the poor. Consequently, aligning climate policy with sustainable 
development requires attention to both adaptation and mitigation. On the other hand, delaying 
global mitigation actions may reduce options for climate-resilient pathways and adaptation 
in the future. Opportunities to take advantage of positive synergies between adaptation and 
mitigation may decrease with time, particularly if limits to adaptation are exceeded. Strategies 
and actions can be pursued now which would move towards climate-resilient pathways for 
sustainable development, while at the same time helping to improve livelihoods, social and 
economic well-being and effective environmental management. In some cases, economic 
diversification can be an important element of such strategies. The academic community has 
to come up with analysis of policies which are suitable and relevant at the local level, but 
which must now increasingly focus on the global imperatives of dealing with climate change 
and meeting the SDGs.

Author Contact Information
Email: pachauri@teri.res.in

References
1. World Commission on Environment and Development (Brundtland Commission) Report, 1987. 

2. Svante Arrhenius, 1896a, Ueber den Einfluss des Atmosphärischen Kohlensäurengehalts auf die Temperatur der Erdoberfläche, 
in the Proceedings of the Royal Swedish Academy of Science, Stockholm 1896, Volume 22, I N. 1, pages 1–101.

3. Svante Arrhenius, 1896b, On the Influence of Carbonic Acid in the Air upon the Temperature of the Ground, London, 
Edinburgh, and Dublin Philosophical Magazine and Journal of Science (fifth series), April 1896. vol 41, pages 237–275.

4. Rachel Carson, Silent Spring, Boston, Houghton Mifflin Company (1962)

5. Rachel Carson, Lost Woods: The Discovered Writing of Rachel Carson, edited and introduction by Linda Lear, Boston, Beacon 
Press (1998)

6. Nicholas Georgescu-Roegen, (1936b), The Pure Theory of Consumer’s Behavior, Quarterly Journal of Economics, pp. 545-93. 
(in Analytical Economics, 1966a). 

7. Nicholas Georgescu-Roegen, (1971b), The Entropy Law and the Economic Process, Cambridge, Mass, Harvard University 
Press, pp. XVIII + 450. 

8. Nicholas Georgescu-Roegen, (1972c), Economics and Entropy, The Ecologist, pp. 13-18. (Reprint of 1971a). 

9. Nicholas Georgescu-Roegen, (1973b), The Entropy Law and the Economic Problem, Chapter I in Herman E. Daly, ed., Toward 
a Steady-State Economy, San Francisco: W. H. Freeman, , pp. 37-49. Reprint of (1971a). 

10. Nicholas Georgescu-Roegen, (1974c), Toward a Human Economics, American Economic Review, LXIY, No. 2 pp. 449-450. 

11. Nicholas Georgescu-Roegen, (1975a), Energy and Economic Myths (Lecture delivered on November 8, 1972, at the School 
of Forestry and Environmental Studies, Yale University, in the Series “Limits to Growth: The Equilibrium State and Human 
Society”), Southern Economic Journal, XLI pp. 347-81. 

12. Nicholas Georgescu-Roegen, (1975b), Bio-Economic Aspects of Entropy, in Entropy and Information in Science and 
Philosophy, Jiri Zeman, ed., Amsterdam: Elsevier, pp. 125-42. 

13. Nicholas Georgescu-Roegen, (1977h), A New Wood Age for Mankind? Opening address at the Third Annual General Meeting 
and conference of the Solar Energy Society of Canada, Edmonton, Alberta. 

14. Nicholas Georgescu-Roegen, (1978q), Inequality, Limits, and Growth, (Reprint), Proceedings of the Third International 
Congress of Cybernetics and Systems J. Rose and c. Bilciu, eds. New York, Springer Verlag, n.d., vol. I, pp. 743-752, 

15. Nicholas Georgescu-Roegen, (1980f), Foreword, in International Energy Studies, R. K. Pachauri, ed., New York: Wiley-
Interscience, pp. vii-xx. 

mailto:pachauri%40teri.res.in?subject=
http://www.globalwarmingart.com/wiki/Image:Arrhenius_pdf


17

World Academy of Art & Science Eruditio, Volume 2, Issue 2, July-August 2016 Sustainable Development Goals & Tackling Climate  Change Rajendra K. Pachauri

16. Nicholas Georgescu-Roegen, (1981c), The crisis of Resources: Its Nature and Its Unfolding, Public Lecture at the Congress 
of the European Ecological Society on Toward Ecological Economy, Kassel, 18-20 September 1980. Abridged version, The 
Crisis of Natural Resources, in Challenge, XXIV, No. 1, pp. 50-56. 

17. Boulding, K. E., Towards a New Economics: Critical Essays on Ecology, Distribution and Other Themes, Hans, England: 
Edward Elgar, 1992.

18. Boulding, Kenneth (1981) Evolutionary Economics, Beverly Hills, CA: Sage. Boulding, Kenneth (1991) “What is evolutionary 
economics?” Journal of Evolutionary Economics 1: 9-17.

19. IPCC, 2012: Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation. A Special Report 
of Working Groups I and II of the Intergovernmental Panel on Climate Change [Field, C.B., V. Barros, T.F. Stocker,D. Qin, 
D.J. Dokken, K.L. Ebi, M.D. Mastrandrea, K.J. Mach, G.-K. Plattner, S.K. Allen, M. Tignor, and P.M. Midgley (eds.)]. 
Cambridge University Press, Cambridge, UK, and New York, NY, USA, 582 pp.

20. IPCC, 2014: Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II and III to the Fifth Assessment 
Report of the Intergovernmental Panel on Climate Change [Core Writing Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, 
Geneva, Switzerland, 151 pp.

21. IPCC, 2011: IPCC Special Report on Renewable Energy Sources and Climate Change Mitigation. Prepared by Working 
Group III of the Intergovernmental Panel on Climate Change [O. Edenhofer, R. Pichs-Madruga, Y. Sokona, K. Seyboth, P. 
Matschoss, S. Kadner, T. Zwickel, P. Eickemeier, G. Hansen, S. Schlömer, C. von Stechow (eds)]. Cambridge University 
Press, Cambridge, United Kingdom and New York, NY, USA, 1075 pp.


	_GoBack

