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 Global climate change poses a threat to the well-being of humans and other living 
things through impacts on ecosystem functioning, biodiversity, capital productivity, and 

human health. Climate change economics attends to this issue by offering theoretical 

insights and empirical findings relevant to the design of policies to reduce, avoid, or 

adapt to climate change. This economic analysis has yielded new estimates of 

mitigation benefits, improved understanding of costs in the presence of various market 

distortions or imperfections, better tools for making policy choices under uncertainty, 
and alternate mechanisms for allowing flexibility in policy responses. These 

contributions have influenced the formulation and implementation of a range of climate 

change policies at the domestic and international levels. 
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INTRODUCTION 

 

 Climate change is a significant and lasting change in the statistical distribution of weather patterns over 

periods ranging from decades to millions of years. It may be a change in average weather conditions or the 

distribution of events around that average. Climate change may be limited to a specific region or may occur 

across the whole Earth. 

 The most general definition of climate change is a change in the statistical properties of the climate system 

when considered over long periods of time, regardless of cause (accordingly, fluctuations over periods shorter 

than a few decades, do not represent climate change. The term sometimes is used to refer specifically to climate 

change caused by human activity, as opposed to changes in climate that may have resulted as part of Earth's 

natural processes. In this latter sense, used especially in the context of environmental policy, the term climate 

change today is synonymous with anthropogenic global warming. Within scientific journals, however, global 

warming refers to surface temperature increases, while climate change includes global warming and everything 

else that increasing greenhouse gas amounts will affect [4]. 

 Economists, weighing cost and damages, advocate a balanced mitigation program that starts slowly and 

gradually becomes more severe over the century. Scientists and environmentalists, in contrast, advocate more 

extreme near-term mitigation policies. Which approach is followed will have a large bearing on economic 

growth. The balanced economic approach to the problem will address climate change with minimal reductions 

in economic growth. The more aggressive the near-term mitigation program, however, the greater the risk that 

climate change will slow long-term economic growth. 

 The prospect of global climate change has emerged as a major scientific and public policy issue. Scientific 

studies indicate that accumulated carbon dioxide (CO2) emitted from the burning of fossil fuels, along with 

contributions from other human-induced greenhouse gas emissions, is leading to warmer surface temperatures. 

Possible current-century consequences of this temperature increase include increased frequency of extreme 

temperature events (such as heat waves), heightened storm intensity, altered precipitation patterns, sea-level rise, 

and reversal of ocean currents. These changes, in turn, can have significant effects on the functioning of 

ecosystems, the viability of wildlife, and the well-being of humans. 

 There is considerable disagreement within and among nations as to what policies, if any, should be 

introduced to mitigate and perhaps prevent climate change and its various impacts. Despite the disagreements, in 

recent years we have witnessed the gradual emergence of a range of international and domestic climate change 

policies, including emissions trading programs, emissions taxes, performance standards, and technology 

promoting programs [8].  
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2. Costs Of Climate Change: 

 The literature on mitigation predicts a wide range of costs. On the more optimistic side, there are a number 

of bottom-up engineering studies that suggest mitigation may be inexpensive. Some studies argue that one could 

even stabilize greenhouse gas concentrations at negative costs [5]. In the short run, a rushed public policy is 

likely to be inefficient. It will likely exempt major polluters as Europe now does with coal. Very few national 

mitigation programs regulate every source of emission. Most countries have sought to reduce emissions in only 

a narrow sector of the national economy. 

 The costs of avoiding emissions of carbon dioxide, the principal greenhouse gas, depend on substitution 

possibilities on several margins: the ability to substitute across different fuels (which release different amounts 

of carbon dioxide per unit of energy); to substitute away from energy in general in production; and to shift away 

from energy-intensive goods. The greater the potential for substitution, the lower the costs of meeting a given 

emissions-reduction target.  

 The potential consequences of climate change include increased average temperatures, greater frequency of 

extreme temperature events, altered precipitation patterns, and sea level rise. These biophysical changes affect 

human welfare. While the distinction is imperfect, economists divide the (often negative) welfare impacts into 

two main categories: market and non-market damages.  

 Market damages. Market damages are the welfare impacts stemming from changes in prices or quantities of 

marketed goods. Changes in productivity typically underlie these impacts. Often researchers have employed 

climate-dependent production functions to model these changes, specifying wheat production, for example, as a 

function of climate variables such as temperature and precipitation. In addition to agriculture, this approach has 

been applied in other industries, including forestry, energy services, water utilities, and coastal flooding from 

sea level rise [16, 18, 7].  

 Non-market damages. Non-market damages include the direct utility loss stemming from a less hospitable 

climate, as well as welfare costs attributable to lost ecosystem services or lost biodiversity. For these damages, 

revealed-preference methods face major challenges because non-market impacts may not leave a “behavioural 

trail” of induced changes in prices or quantities that can be used to determine welfare changes. [13]. 

 

3. Climate Change Impacts: 

 Economic research on climate impacts has long revealed that only a limited fraction of the market economy 

is vulnerable to climate change: agriculture, coastal resources, energy, forestry, tourism, and water [11]. Most 

sectors of the global economy are not climate sensitive. Of course, the economies of some countries are more 

vulnerable to climate change than the global average. Developing countries in general have a larger share of 

their economies in agriculture and forestry. They also tend to be in the low latitudes where the impacts to these 

sectors will be the most severe. 

1. Some damages from climate change will not affect the global economy, but will simply reduce the quality 

of life. Ecosystem change will result in massive shifts around the planet. Some of these shifts are already 

reflected in agriculture and timber but they go beyond the impacts to these market sectors. Parks and other 

conservation areas will change. Another important set of nonmarket impacts involve health effects. Heat stress 

may increase.  

2. Other sectors that were originally expected to be damaged include timber, water, energy, coastal, and 

recreation. Forestry models are now projecting small benefits in the timber sector from increased productivity as 

trees respond positively to a warmer, wetter, CO2 enriched world. Water models tend to predict there will be 

damages as flows in major rivers decline. 

 Economic analyses of impacts also reveal that they follow a dynamic path, increasing roughly by the square 

of temperature change [17, 7] .The changes over the next few decades are expected to result in only small net 

effects. Most of the damages from climate change over the next hundred years will occur late in the century. 

These results once again support the optimal policy of starting slowly with climate change and increasing the 

strictness of regulation gradually over time. 

4.  Market Failure And Climate Change 

 In common with many other environmental problems, human-induced climate change is at its most basic 

level an externality. Those who produce greenhouse-gas emissions are bringing about climate change, thereby 

imposing costs on the world and on future generations, but they do face directly, neither via markets nor in other 

ways, the full consequences of the costs of their actions. 

 Much economic activity involves the emission of greenhouse gases (GHGs). As GHGs accumulate in the 

atmosphere, temperatures increase, and the climatic changes that result impose costs (and some benefits) on 

society. Emitters do not have to compensate those who lose out because of climate change. In this sense, human-

induced climate change is an externality, one that is not corrected through any institution or market, unless 

policy intervenes. 

 The climate is a public good: those who fail to pay for it cannot be excluded from enjoying its benefits and 

one person’s enjoyment of the climate does not diminish the capacity of others to enjoy it too [12]. Markets do 
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not automatically provide the right type and quantity of public goods, because in the absence of public policy 

there are limited or no returns to private investors for doing so: in this case, markets for relevant goods and 

services (energy, land use, innovation, etc) do not reflect the consequences of different consumption and 

investment choices for the climate. Thus, climate change is an example of market failure involving externalities 

and public goods. Climate change has special features that, together, pose particular challenges for the standard 

economic theory of externalities. There are four distinct issues that will be considered in turn in the sections 

below. 

• Climate change is an externality that is global in both its causes and consequences. 

• The impacts of climate change are persistent and develop over time. Once in the atmosphere, some GHGs stay. 

• The uncertainties are considerable, both about the potential size, type and timing of impacts and about the 

costs of combating climate change; hence the framework used must be able to handle risk and uncertainty. 

• The impacts are likely to have a significant effect on the global economy if action is not taken to prevent 

climate change. 

 

5. Risk And Uncertainly: 

 Uncertainty affects every link in the chain from emissions of GHGs through to their impacts. There are 

uncertainties associated, for example, with future rates of economic growth, with the volume of emissions that 

will follow, with the increases in temperature resulting from emissions, with the impacts of these temperature 

increases and so on. Similarly, there are uncertainties associated with the economic response to policy measures, 

and hence about how much it will cost to reduce GHG emissions. 

 Uncertainty combined with the assumption that the social marginal utility of income declines as income 

rises, implies that society will be willing to pay a premium (insurance) to avoid a simple actuarially fair gamble 

where potential losses and gains are large.  

 The decision-maker, who is trying to choose which action to take, does not know which of these 

distributions is more or less likely for any given action. It can be shown under formal but reasonable 

assumptions that she would act as if she chooses the action that maximizes a weighted average of the worst 

expected utility and the best expected utility, where best and worst are calculated by comparing expected 

utilities using the different probability distributions [2].  

 Climate change is a global problem and requires a global solution. In recent years, addressing climate 

change has been high on the international policy agenda. There is now a consensus that to prevent global 

warming from reaching dangerous levels, action is needed to control and mitigate GHG emissions and stabilize 

their atmospheric concentration within a range of 450–550 parts per million (ppm) [4]. 

 While GHG mitigation is essential to preventing global warming from reaching dangerous levels, climate 

change adaptation is critical to reducing and minimizing the costs, often localized, caused by the unavoidable 

impacts of GHG emissions already locked into the climate system. Adaptation is particularly important for 

developing countries and their poverty reduction efforts because the poor with limited adaptive capacity due to 

low income and poor access to infrastructure, services, and education are often most vulnerable to climate 

change. 

  

6. Economic Growth And Climate Change: 

 The threat to economic growth, which is central to development and poverty reduction, is among the most 

significant consequences of climate change. The impact of climate change is a threat for growth and poverty 

reduction directly through the effects of changing water availability, loss of biodiversity, declining or volatile 

agricultural yields, climate-related humanitarian disasters (including floods and droughts), increased incidence 

and prevalence of vector-borne diseases, weakened infrastructure, political instability due to heightened conflict 

over resources, and movement of people, as well as through the secondary effects of these phenomena. The 

effects of climate change are more severe for vulnerable and disempowered groups in the community, including 

women and children who have the potential of being strong actors in current and future development.  

 Climate change affects growth and poverty rates in a variety of ways, such as its adverse impact on 

agriculture, the engine of growth and mainstay of the poor. It also affects tourism, an important source of 

foreign currency, and productive factors (land, labour, and capital). Also, confronting the challenge of climate 

change will affect the ability of the State to sustain sound macroeconomic policies and make the necessary 

growth-enhancing public investment, deliver services and undertake poverty-reducing social spending.  

 Confronting these challenges requires adaptation and mitigation strategies that are fully integrated into 

national development frameworks. However, such strategies could not be delivered without sufficient financial 

resources, bold structural reforms, adequate technological know-how, good governance and sufficient 

institutional capacity. 

 Besides financing, institutional innovations will be essential if adaptation measures are to be effective. 

These innovations include building or improving the capacity of households and communities to adjust to 

climate change by changing livelihood choices, asset allocation, location and technology. They also include the 
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introduction or the refinement of protective schemes, such as safety nets and Geneva risk-management 

instruments to reduce the vulnerabilities of households and communities. All these innovations cannot be 

deployed without the strong involvement of governments at the local, national and regional levels, and the 

international community. 

  

7. Climate Change Policy: 

 Policymakers can consider a range of potential instruments for promoting reductions in emissions of 

greenhouse gases. Alternatives include emissions taxes, abatement subsidies, emissions quotas, tradable 

emissions allowances, and performance standards. Policymakers also can choose whether to apply a given 

instrument to emissions directly (as with an emissions trading program) or instead to pollution-related goods or 

services (as with a fuel tax or technology subsidy).  

 Initial economic analyses of climate change policy tended to focus on a carbon tax because it was relatively 

easy to model and implement. This is a tax on fossil fuels (oil, coal, and natural gas) in proportion to the carbon 

content of the fuel. Because combustion of fossil fuels or their refined fuel products leads to CO2 emissions 

proportional to carbon content, a carbon tax is effectively a tax on CO2 emissions. In the simplest analysis, a 

carbon tax set equal to the marginal climate-related damage from carbon combustion would be efficiency 

maximizing. 

 

7.1 Fiscal Impacts and Instrument Choice:  
 The interactions with the tax system and the potential for policies such as carbon taxes and auctioned 

permits to generate revenues. A number of studies show that using such revenues to finance reductions in pre-

existing distortionary taxes on income, sales, or payroll can achieve given environmental targets at lower cost 

perhaps substantially lower than other policies [2, 10, 9]. 

 

7.2 Distributional Considerations:  
 Despite the attractions of revenue-raising policies such as carbon taxes and auctioned tradable allowance 

systems, trading programs with freely distributed permits have achieved greater popularity among policymakers. 

The politics may reflect differences between systems of freely allocated allowances and systems with auctioned 

allowances (or carbon taxes) in terms of the distribution of the regulatory burden. 

  

7.3 Emissions Instruments versus Technology Instruments:  
 The long-term nature of the climate change problem makes technological change a central issue in policy 

considerations. Economic analysis suggests that both direct emissions policies and technology-push policies are 

justified on efficiency grounds to correct two distinct market failures. Technology-push policies (technology and 

R&D incentives) gain support from the fact that not the entire social benefits from the invention of a new 

technology can be appropriated by the inventor [1] 

. 

7.4 Policy Designs to Enhance Flexibility:  
  A further issue in policy choice is how to give regulated firms or nations the flexibility to seek out 

mitigation opportunities wherever and whenever they are cheapest. For both price- and quantity-based policies, 

flexibility is enhanced through broad coverage; specifically, by including in the program as many emissions 

sources as possible and by providing opportunities for regulated sources to offset their obligations through 

relevant activities outside the program [3]. 

 

7.5 Flexibility over Gases and Sequestration:  
  Yet emissions of a number of other gases (as well as non-energy-related emissions of carbon dioxide) 

contribute to the problem and possibly the solution, particularly in the short run. Geological sequestration (for 

example, injection into depleted oil or gas reservoirs) represents a very expensive proposition now but could be 

an important component of a long-term policy solution if costs decline [8].  

 

7.6 Efficient Policy:  

 The ideal greenhouse gas policy minimizes the sum of the present value of mitigation costs plus climate 

damages. This implies the marginal cost of mitigation should be equal to the present value of the marginal 

damages from climate change. The magnitude or severity of mitigation programs depends on the magnitude and 

severity of climate impacts. Mitigation also depends upon how expensive it is to control greenhouse gas 

emissions [8]. 

 

Conclusion: 

 Climate change will have a dramatic social and economic impact on tax individuals, firms and governments 

and reduce growth by drawing resources away from development. Even if global carbon emissions were 
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reduced tomorrow, world would still be faced with the massive challenge of adapting to climate change while 

promoting faster economic and social development.  

 Climate change economics has produced new methods for evaluating environmental benefits, for 

determining costs in the presence of various market distortions or imperfections, for making policy choices 

under uncertainty, and for allowing flexibility in policy responses. Although major uncertainties remain, it has 

helped generate important guidelines for policy choice that remain valid under a wide range of potential 

empirical conditions. It also has helped focus empirical work by making clear where better information about 

key parameters would be most valuable. 

 The economics of climate change is as broad ranging, deep and complicated as any other area of 

economics. Indeed, it combines most of the difficulties of other areas of economics. It is unavoidably technical 

in places. The scope and depth of the subject require us to put the tools of economics to work across the whole 

range of the subject.  

 To achieve sustainable growth, fight poverty and attain other development goals, countries will have to 

expand their energy, transport and urban systems and agricultural and industrial production. A high-carbon 

growth path is unsustainable. Adapting, therefore, requires robust decision-making, long-term planning, 

considering a broad range of climate and socio-economic scenarios and adopting climate-smart policies that 

enhance development, reduce vulnerability and finance the transition to low-carbon growth paths.  

 Catastrophic climate change could impose large annual losses on society. However, such events are 

currently have a low probability and will occur far into the future. What is needed is a tool that could be 

implemented once it is clear there is actually a catastrophic event underway.  

 Economically optimal mitigation policies would not pose a great threat to economic growth. Policies that 

balance mitigation costs and damages would lead to regulations that are not especially burdensome. The present 

value of mitigation costs of an optimal policy would be $2 trillion for the entire century.  The biggest threat 

climate change poses to economic growth, however, is not from climate damages or efficient mitigation 

policies, but rather from immediate, aggressive, and inefficient mitigation policies 

 Economic diversification is needed to reduce vulnerability to climate change. All the above institutional 

innovations should go hand in hand with fundamental changes in the production and export. In a way, such 

changes should reduce vulnerability to the impact of climate change. 
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