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Abstract - This article aims to address the potential implications of business opportunities and risks associated with climate 
change mitigation. Mitigation efforts such as low carbon emission target, eco-taxes, laws and regulation, tax credits and 
technology-specific incentives have potential implications on major business areas including its reputations, legal 
responsibilities, regulatory obligations, financial reporting, operations and supply chain. Business opportunities due to 
climate change mitigation offer carbon credits and emissions trading, rapid growth of renewable and clean energy markets, 
new investment opportunities, energy efficiency, new market opportunities, wealth and capital formation, corporate social 
responsibility, reputation and brand value. For instance, markets for low carbon energy products are likely to be worth at 
least US$500 billion per year by 2050 and perhaps much more. Conversely, the risks imposed by mitigation efforts are price 
volatility, increased energy and insurance costs, legislations and regulation, reputational risk (public pressure), credit risk 
(pressure on credit rating), and financial risk (investor pressure). However, by addressing the climate change mitigation 
efforts, there is a huge potential for significant new opportunities across a wide range of businesses, industries and services.  
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I. INTRODUCTION 
 
Recent years, climate change that accompanies 
anthropogenic ‘global warming’ has become one of 
the most critical concerns facing the world. Short and 
long term effects of climate change such as changes 
in temperature, precipitation pattern, extreme weather 
events, and sea level rise are predicted to cause large 
adverse impacts affecting enormous physical property 
and livelihood damages as well as human 
development and economic growth. In addition, the 
impacts of climate change pose a great challenge for 
businesses and industries by disrupting business, 
altering market demand and supply, causing 
vulnerability of economies and market conditions. 
Stern (2007) reveals that without any action to 
combat climate change, the overall costs and risks of 
climate change will be equivalent to losing at least 
5% of global GDP each year, now and forever and if 
a wider range of risks and impacts is taken into 
account, the estimates of damage could rise to 20% of 
GDP or more.  
For instance, if only the market impact (mainly 
related to agriculture and coastal zones) is considered, 
the mean loss of climate change for the four 
Southeast Asian countries namely Indonesia, 
Philippines, Thailand and Vietnam is estimated to be 
2.2% of GDP by 2100 on an annual basis and if 
market and non-market impacts and catastrophic risks 
are all considered the mean loss could be equivalent 
to losing 6.7% of combined GDP each year by 2100 
(Asian Development Bank 2009). Moreover, IPCC 
(2007) reports that climate change is projected to 
intensify in the coming decades with an associated 
rise in the frequency and intensity of extreme weather 

events and the net damage costs of climate change are 
likely to be significant and to increase over time.  
 
Faced with the consequences and costs of inaction, 
governments have reached a consensus 
internationally that global emission of greenhouse 
gases (GHG) need to be cut significantly (OECD 
2008). According to the IPCC (2014), global 
emissions need to be reduced by 40-70% in 2050, 
compared to 2010 levels, in order to have a likely 
chance to keep the temperature change below 20C. 
Climate change mitigation refers to these efforts to 
reduce or prevent emission of GHG and is 
particularly valuable on limiting the speed and scale 
of climate change, to improve the local environmental 
quality, health and well-being and to stimulate local 
economy (National Oceanic and Atmospheric 
Administration 2011). 
 
However, mitigation efforts such as low carbon 
emission target, eco-taxes, laws and regulation, tax 
credits and technology-specific incentives have 
potential implications on major business areas 
including its reputations, legal responsibilities, 
regulatory obligations, financial reporting, operations 
and supply chain. Therefore, due to climate change, 
all sectors of businesses around the world may face 
with preparation for a range of new opportunities and 
risks in the form of current and possible future GHG 
regulations and emissions trading systems, changing 
attitudes of shareholders and consumers, evolving 
product market and actions taken by competitors. 
Thus, this article aims to address the potential 
implications of business opportunities and risks 
associated with climate change mitigation. 
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II. BUSINESS OPPORTUNITIES ASSOCIATED 
WITH CLIMATE CHANGE MITIGATION 
 
By considering the future impact of bigger changes 
driven by regulation, technology or consumers, 
businesses can yield several opportunities due to 
climate change mitigation. For instance, a major 
study of six business sectors: construction, 
automotive, consumer electronics, aluminium, oil and 
gas, and beer, found that the large emissions 
reductions necessary to tackle climate change will 
create significant business opportunities with huge 
financial impact. The study found that well-
positioned, proactive and forward-thinking businesses 
could increase company value by up to 80%. 
Conversely, poorly positioned and laggard companies 
run the greatest risks, with up to 65% of company 
value at risk in some sectors (Carbon Trust 2009). 
Mitigation offers opportunities for businesses such 
ascarbon credits and emissions trading, rapid growth 
of renewable and clean energy markets, new 
investment opportunities, energy efficiency, new 
market opportunities, corporate social responsibility, 
reputation and brand value. 
 
Carbon Credits and Emissions Trading 
Carbon credits trading or emission trading refers to 
trading in GHG emission certificates within the legal 
framework. It is a market based scheme for 
environmental improvement that allows parties to buy 
and sell permits for emissions or credits for 
reductions (Parvathamma 2009). In other words, the 
companies are legally obliged to produce no more 
emissions than they are allowed and if a company 
comes in under target, it can sell its excess allowance 
as ‘carbon credits’ to other firms that have exceeded 
their targets (Green Chip Review 2016). Therefore, 
carbon credits and emissions trading provide a 
revenue generating opportunity and attractive returns 
on investment (Karp and Armour 2009). New York 
Times article reported carbon trading being one of the 
fastest growing specialties in financial services and 
companies that are involved in this market now worth 
over 100 billion and that could grow to $1 trillion 
within a decade (Kanter 2007). Volumes and values 
in carbon market tripled in 2007 compared to 2006, 
from a total worth of about $97 million in 2006 to 
$331 million in 2007 (Jones 2008). Recently, World 

Bank and Ecofys (2015) has reported the emerging 
carbon pricing instruments and rising emission 
trading scheme around the world highlighting that the 
number of carbon pricing instruments has expanded 
by 90% since 2012 and the global value of the 
regional, national and subnational carbon pricing 
instruments in 2015 was estimated at US$50 
billion.Therefore, business should exploit this 
opportunity by adopting new technologies for GHG 
reductions and taking effective mitigation efforts due 
to the economic incentives associated with carbon 
credit and emissions trading. 
 
Rapid Growth of Renewable and Clean Energy 
Market 
Climate change mitigation has influenced rapid 
growth of renewable and clean energy market. The 
renewable energy industry continues to grow steadily 
and between 2005 and 2015, the world added over 
1000 GW of capacity total in the four sub sectors 
namely geothermal, hydro, solar and wind. Besides, 
global clean energy investment including renewable 
energy totalled with a record of US$329 billion in 
2015 (ITA 2016), which has exceeded the projected 
global clean energy growth of US$325.1 billion for 
2018 (Makower et al. 2009). The London-
headquartered consultancy’s Renewable Energy 
Country Attractiveness Index 2016 report showed 
that Asia Pacific secured almost US$180 million in 
clean energy investments last year - more than half of 
the global total (Shah 2016). Similarly, one of the key 
findings of ITA Renewable Energy Top Market 
Report 2016 is that export markets with the strongest 
potential, in the top level of the rankings, tended to 
have substantial opportunities across multiple 
subsectors (e.g. Canada, India, Mexico, Brazil, China, 
Chile and Turkey). Moreover, driven by a stronger 
embrace of the energy security, local pollution and 
climate benefits, by 2020, renewable energy would 
lead world power market with share rising to over 
26% in global power generation and annual 
investment could reach over US$315 billion (IEA 
2015).According to annual Clean Energy Trends 
2014 report, by 2023 global clean-energy growth is 
projected at US$ 397.8 billion (Pernick et al. 2014). 
Figure 1 illustrates the projected global clean-energy 
growth. 

Figure 1. Global Clean-Energy Projected Growth 2013-2023 (US$ Billions) (Adapted from Clean Edge, Inc. 2014) 
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In addition, an annual forecast of global energy 
markets up to 2040, predicts that new onshore wind 
and solar plants will be cheaper than new and existing 
fossil fuel plants by 2030 (Bloomberg New Energy 
Finance 2016). With accelerating growth of 
renewable and clean energy, the energy industry will 
continue to evolve and businesses should closely 
monitor renewable energy policies to take the 
opportunities of this growing market as Asia and the 
rest of the world continue to pursue clean energy. 
 
New Investment Opportunities 
With paradigm shifts happening in energy industry 
and remarkable growth of renewable and clean 
energy sector, there is a huge investment opportunity 
for business to create positive cash flows. A wide 
range of investment opportunities including 
renewable energy related stocks, solar electric 
(photovoltaic) related stocks, wind companies, 
renewable energy infrastructure investment, R&D in 
renewable energy, transformational energy projects 
are available. In 2015, global investment in 
renewable power capacity at US$ 265.8 billion was 
more than double dollar allocations to new coal and 
gas generated which was an estimated US$130 billion 
(UNEP 2015) and an analysis by the International 
Renewable Energy Agency (IRENA 2016) shows that 

the share of renewables in the global energy mix can 
be cost effectively doubled by 2030 using existing 
technologies. Additionally, as the Financial Times 
pointed out in 2015, the six major renewable 
investment funds yield between 5.5% and 7% – 
attractive returns in the current market (Watson 
2016), therefore, new investments opportunities 
would contribute to wealth and capital formation of 
business. In addition, recent COP21 summit – 
particularly the pledges made by companies and 
governments from around the world with durable and 
flexible framework, transparent rules of the road to 
monitor progress and enhance accountability would 
minimize the risks and further encourage investment 
opportunities in renewables for businesses.  
 
Energy Efficiency  
Mitigation effort such as using energy efficient 
equipment provides business the opportunity of cost 
savings on energy. Most businesses could save up to 
20% on energy bills by taking simple low-cost or no-
cost action on energy efficiency (Carbon Trust 2009). 
Prindle (2010), Masanet et al. (2012), Kramer et al. 
(2009), Worrell et al. (2010) reviewed energy 
efficient practices by different companies from 
several industries.The key findings are summarised in  

 
Table 1, which shows that by implementing energy efficiency strategies businesses can save significant amount 
in energy cost while reducing GHG emissions. 
 

Company Revenues Energy Costs Energy Cost Savings Carbon 
dioxide 
equivalents 
(CO2e) 

Dow Chemical Company 2007: US$54 
billion  

2007: US$27 
billion  

1994-2007: US$8.6 
billion 

86 million 
metric tons 

IBM 2008: US$103.6 
billion 

A small fraction 
of its operating 
costs 

1996-2008: US$32.3 
million  

- 

PepsiCo 2008: US$43.25 
billion 

2007: US$1.1 
billion 

2006-2008: US$100 
million 

170000 
metric tons 

Best Buy 2007: US$36 
billion 

2007: More 
than US$100 
million 

2008: US$90 million 600000 
metric tons  

Table 1. Energy Efficient Practices from Prindle (2010), Masanet et al. (2012), Kramer et al. (2009), Worrell et al. (2010)
 
Besides, investing in energy-efficient equipment not 
only saves costs but they are also tax and incentive 
efficient. For instance, The Enhanced Capital 
Allowances (ECAs) scheme for energy-saving 
technologies encourages businesses to invest in 
energy-saving plant or machinery specified on the 
Energy Technology List (ETL) and provides 
businesses with 100% first-year tax relief on their 
qualifying capital expenditure (Carbon Trust 2009). 
Similarly, Energy Efficiency for Business (EEB) 
Program from Duke Energy Progress, businesses can 
receive cash for installing high-efficiency lighting, 

HVAC, and refrigeration equipment and EEB 
incentives help lower the costs associated with 
upgrades (Duke Energy Progress 2016). Carbon 
reduction activities generate positive returns on 
investment, averaging 33% - well in excess of cost of 
capital (typically 8-12%). (CDP 2014).  
 
New Market Opportunities  
Wide arrays of new market opportunities such as 
manufacture and distribution of renewable, clean 
energy and energy efficient product and services and 
low-carbon technology arise due to climate change 
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mitigation and rising consumer demand for green 
products and services. Therefore, going green is 
becoming increasingly attractive as a business 
strategy. Globally, a report from 2014 says that 55% 
of consumers across 60 countries are willing to pay 
higher prices for goods from environmentally 
conscious companies. A 2013 study claims that 71% 
of Americans at least consider the environment as a 
factor when shopping (Sena 2016). In addition, the 
global market for low carbon environmental goods 
and services is estimated at €4.2 trillion (BIS 2013).  
Corporate Social Responsibility (CSR) 
Corporate Social Responsibility (CSR) is closely 
associated with the sustainability of businesses. Thus, 
there is an increasing importance for participating in 
CSR through mitigation practices among the 
businesses around the world. For instance, as CSR, 
Sony Global identified climate change as a focus area 
and set a target to achieve an absolute reduction in 
GHG emissions of 30% or more by 2015 compared to 
2000. In 2014, Sony’s emissions of GHG decreased 
by 46% from 2000 level and 2.5% from 2013 level 
and the emissions of CO2 was reduced by 40000 tons 
in 2014 compared to 2013 (Sony Global 2015). In 
addition, Walmart aims to lower the environmental 
footprint of operations by advancing toward goal of 
100% renewable energy and to eliminate 20 million 
metric tons of GHG emissions from Walmart’s global 
supply chain. By 2015, Walmart had more than 380 
renewable energy projects in operation or under 
development and reduced more than 17.4 metric tons 
(MMT) of GHG emissions from the company’s 
supply chain by the end of 2014 (Walmart 2016). 
Similarly, Apple’s 2016 Environmental 
Responsibility Report highlights that protecting the 
natural environment for the future is the core to their 
business. It reported that 93% of the electricity Apple 
uses generates through renewable sources and they 
have reduced the carbon footprint by 64%, avoiding 
over 1 million metric tons of carbon emissions (Apple 
2016). 
 
BUSINESS RISKS ASSOCIATED WITH 
CLIMATE CHANGE MITIGATION 
 
There are also several risks associated with emerging 
business opportunities of mitigation efforts such as 
price volatility in carbon and energy, increased 
insurance costs, legislation and regulations, 
reputational, credit, and financial risk.  
Price Volatility in Energy and Carbon 
Businesses face the market risks of price changes for 
carbon and energy and the uncertain impact of 
volatile energy and commodity prices. One of the 
concerns for taking the business opportunities of 

mitigation efforts to reduce GHG emissions such as 
investments in renewable energy, carbon credit and 
emissions trading is the uncertainty over the future 
price of energy and carbon that may affect the return 
on investment in mitigation efforts. Rapid economic 
growth and obstacles to the expansion of renewable 
and nuclear power may cause the changes in price for 
energy and carbon (Fell and Morgenstern 2010).  
Similarly, systematic risk of the European Union 
Emission Trading System is found to be around 
0.07% and the probability of price down is greater 
than that of price up (Tang, Shen and Zhao 2015). 
Therefore, energy leaders consider energy price 
volatility and the future of a climate framework as 
their top critical uncertainties, according to the report 
of 2015 World Energy Issues Monitor (World Energy 
Council 2015). However, companies can still use 
renewable energy as a hedge against the fuel price 
fluctuation, which could offer greater stabilization of 
electricity costs along environmental benefits 
(CEC2008). For instance, an empirical analysis on 
carbon price volatility and financial risk management 
suggests that Carbon is useful for hedging natural gas 
(Sadorsky 2014). 
Increased Insurance Costs 
Due to climate change, the frequency and intensity of 
extreme and adverse weather events such as heavy 
rain, hurricanes, tornadoes and floods continue to 
rise. Hence, there is an increased physical, 
transitional and liability risks for insurance 
companies to cover such events. Overall losses from 
weather related loss events have increased roughly 
fourfold in the past 30 years to reach an average of 
US$140 billion per annum during 2010-14 and 
insured losses have also increased from an average of 
around US$10 billion per annum in the 1980s to 
around US$50 billion per annum over the past 
decades (Bank of England 2015).As a result, types 
and coverage of insurance coverage can get limited in 
the most risk prone areas, which could led to higher 
insurance premiums that are often unaffordable for 
consumers (Insurance Commissioner 2016). A study 
revealed that increasing levels of climate variability 
as embedded in the anticipated variability of damage 
to insured assets will have an immediate economic 
cost that is economically justified higher insurance 
premiums (Tucker 1997). Similarly, some insurance 
premiums could almost double due to climate change 
risk (McGrath 2014) and climate change is set to 
make insurance more expensive and harder to obtain 
as the Association of British Insurers (ABI) has 
cautioned. A study by ABI (2009) has projected 
potential future implications for pricing, losses from 
climate change as described in Table 2. As shown, all 
of the factors increase with rising temperatures.  

 
Temperature Change 20C 40C 60C 
Increase in average annual insured loss 8% 14% 25% 
Theoretical impact on Insurance Pricing 16% increase 27% increase 47% increase 

Table 2. Increased temperature impact on insured loss and insurance pricing (Adapted from ABI 2009)
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Therefore, businesses may need to face increased 
insurance costs, or limited coverage for their 
infrastructures and assets involved in mitigation 
efforts.  However, higher insurance cost risk can be 
managed by moving business activities or 
infrastructure for climate change mitigation to less 
risk prone areas. 
 
Legislations and Regulation 
Legislations and regulation of climate policy 
isassociated with uncertainty. Blyth et al. (2007) 
argues that climate policy uncertainty creates a risk 
premium for power generation investments and in the 
case of carbon capture and storage, the risk premium 
would increase the carbon price required to stimulate 
investment by 16–37% compared to a situation of 
perfect certainty. Thus, climate policy uncertainty 
may weaken investment incentives for low-carbon 
technologies.  In addition, there is a risk of politically 
motivated changes to climate policy as climate 
change mitigation is compelled by the governments. 
Therefore, businesses that are in a carbon-intensive 
industry or reliant on mitigation subsidies or other 
favourable regulation are particularly vulnerable 
(Green Rhino Energy 2013). However, Blyth, Yang 
and Bradley (2007) suggests that it is unlikely in most 
markets that climate policy uncertainty would pose a 
serious threat to overall generation capacity levels in 
the long run since during long timescales, the total 
risk will generally dominated by fuel price risk to the 
total risk profile of the investments. 
 
Reputational, Credit and Financial Risk  
Reputational risk is associated with public pressure 
and shift in consumer sentiment. In recent years, 
public awareness and understanding of climate 
change issues and the necessity of mitigation 
measures has risen. Thus, failing to incorporate 
climate change mitigation and legislation into 
business services and stakeholder expectations 
relating to climate change and sustainability, or 
breaching environment-related laws would create 
reputational risk for business. Moreover, in an 
economy where 70% to 80% of market value comes 
from hard-to-assess intangible assets such as brand 
equity, intellectual capital, and goodwill, 
organizations are especially vulnerable to anything 
that damages their reputations (Ecceles et al. 2007). 
 
In addition, credit risks arise from pressure for credit 
rating. Due to increased business risk exposure to 
carbon price, credit rating of such entities may be at 
risk. For instance, Drax Power, which operates a coal 
fired power plant in the UK, has been downgraded in 
2009 to below investment grade, thus increasing the 
cost of borrowing and making it unsuitable for 
institutional funds to invest. Similarly, there is 
financial risk due to investor pressure. Induced by 
legislation and regulation on carbon emission targets, 
the cost of capital for projects that are not carbon-

reducing may increase in line with expectation on 
carbon price, thus increasing the financial risks for 
the businesses(Green Rhino Energy 2013). 
 
DISCUSSION AND CONCLUSION  
 
Mitigation efforts such as low carbon emission target, 
eco-taxes, laws and regulation, tax credits and 
technology-specific incentives have potential 
implications on major business areas including its 
reputations, legal responsibilities, regulatory 
obligations, financial reporting, operations and supply 
chain. Business opportunities due to climate change 
mitigation offer carbon credits and emissions trading, 
rapid growth of renewable and clean energy markets, 
new investment opportunities, energy efficiency, new 
market opportunities, wealth and capital formation, 
corporate social responsibility, reputation and brand 
value. For instance, markets for low carbon energy 
products are likely to be worth at least US$500 
billion per year by 2050 and perhaps much more. 
Conversely, the risks imposed by mitigation efforts 
are price volatility, increased energy and insurance 
costs, legislations and regulation, reputational risk 
(public pressure), credit risk (pressure on credit 
rating), and financial risk (investor pressure). 
 
However, fossil fuel dependent energy sector is one 
of the major contributors of GHG emissions and the 
damage cost of climate change is significantly high. 
For instance, the world releases about one tonne of 
emission to produce around $USD 740 of GDP 
(Beinhocker and Oppenheim 2016). Hence, reduction 
of GHG emissions is a necessity to control climate 
change impact that can also result in a lot of new 
opportunities for business and the economy may 
eventually transit towards low-carbon 
economy.Mitigation efforts such as low carbon 
emission target, eco-taxes, laws and regulation, tax 
credits and technology-specific incentives have 
potential implications on major business areas 
including its reputations, legal responsibilities, 
regulatory obligations, financial reporting, operations 
and supply chain. Business opportunities due to 
climate change mitigation offer carbon credits and 
emissions trading, rapid growth of renewable and 
clean energy markets, new investment opportunities, 
energy efficiency, new market opportunities, wealth 
and capital formation and corporate social 
responsibility. Thus, businesses have the 
opportunities to create good reputation and positive 
brand value through implementing mitigation as a 
part of their operations. 
 
By addressing climate change mitigation with the 
right policies, low-carbon economy would help to 
avoid the damaging effects of climate change with 
encouraging economic growth. There are significant 
new opportunities for growth across a wide range of 
industries and services in a low carbon economy. For 
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instance, markets for low carbon energy products are 
likely to be worth at least US$500billion per year by 
2050, and perhaps much more (Stern 2007).  
 
Conversely, there are also some risks imposed by 
mitigation efforts that include price volatility, 
increased energy and insurance costs, legislations and 
regulation, reputational risk (public pressure), credit 
risk (pressure on credit rating), and financial risk 
(investor pressure). These risks arose challenges of 
competitiveness for businesses. However, costs of 
mitigation – reducing GHG emissions to avoid the 
worst impacts of climate change can be limited to 
around 1% of global GDP each year (Stern 2007), 
which is small relative to the costs and risks of 
climate change that can be avoided. Furthermore, the 
costs would be higher for some countries and sectors 
and there might be some impacts on the 
competitiveness for a small number of internationally 
traded products and processes. These can be reduced 
or eliminated if countries or sectors act together; 
nevertheless, there will be a transition to be managed. 
For the economy as a whole, there would be benefits 
from innovation that will offset some of these costs. 
All economies undergo continuous structural change; 
the most successful economies are those that have the 
flexibility and dynamism to embrace the change. 
Therefore, this article suggests that individual 
companies, industries and countries should position 
themselves to take advantage of the opportunities for 
growth and challenges of competitiveness towards 
low carbon economy. 
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