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Abstract 

 

The goal of this report, which was commissioned by Kristel Dorion of EnergetixClimate, is to 

identify present and future opportunities in the U.S. climate change consulting industry.  

Additionally, this paper endeavors to fully understand the complex scientific, political and 

economic relationships between climate change and business. Our research relies on the 

qualitative review of over a hundred sources drawing from government papers, market reports, 

peer reviewed publications and periodicals. Additionally, to test and support the accuracy of our 

findings, we conducted a survey of professionals with expertise related to climate change. This 

report provides our client with knowledge that can be used to develop an effective strategy for 

her climate change consulting firm.  
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Preface 
 

The goal of this report is to identify present and future opportunities for consulting 

services related to the risks and opportunities posed by climate change. This report offers 

research and analysis that contributes to the understanding of the complex scientific, political and 

economic relationships between climate change and business.  

Kristel Dorion, CEO of EnergetixClimate, a Chapel Hill-based consulting firm, 

commissioned this report. The authors are Environmental Management graduate students at the 

Nicholas School of the Environment at Duke University. Our expertise ranges from energy 

systems, environmental economics, policy and business.  

We have tapped into the vast amount of research and analysis reports written by 

professional services firms and non-governmental organizations on the subject. We have added 

our own qualitative research to guide our judgments and used widely accepted business 

frameworks, such as Enterprise Risk Management, as methods for analysis of our findings and 

the expert opinion we have gathered.  

We would like to extend our thanks to all our professors and academic advisors who have 

contributed to this project. Without the donation of their time and knowledge, this report would 

not have been possible. We especially thank our client, Kristel Dorion, for her encouragement 

and confidence in our work. We thank Paul Baker for his enthusiasm and support – we were 

fortunate to have both a client and an advisor who always reminded us to have fun with the 

project. Bob Clemen and Dalia Patino also deserve our thanks for giving us the necessary 

analytic tools to solve these complicated problems. We would also like to thank Charlotte Clark 

for making the client-oriented group Master Projects a reality.  

 

Sincerely,  

Roberto Jiménez 

Monica La 

Elizabeth Zander 
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Introduction 
The potential impact of climate change on individual companies and the economy as a 

whole has become a subject of great interest. The business sector has turned its attention to 

identifying the associated risks and opportunities, and has mobilized resources and capital to find 

lower-carbon alternatives to current productive and consumptive patterns. Some have called the 

transition to a low-carbon economy the new industrial revolution because of the magnitude of the 

changes and consequences. Governments have a role in enabling this transition, but as Sir 

Nicholas Stern, a leading thinker on climate change, has said, ―business is happily leading the 

charge‖ (Stern 2010). 

Business leaders increasingly believe action on climate change and environmental 

degradation is a necessity. Results from the Carbon Disclosure Project (CDP) show that almost 

80% of the 500 corporate respondents recognized climate change as a commercial risk (CDP 

2007).
 
 But dealing with the scientific and political uncertainty of climate change is a daunting 

task for many businesses. Most companies are primarily concerned about the costs associated 

with federal regulation restricting or taxing greenhouse gas (GHG) emissions. As a result, some 

are already taking steps to mitigate their carbon footprint.  

Relatively few businesses are considering other substantial climate change risks such as 

shifts in stakeholder perceptions, changes in consumer behavior, long-term availability of raw 

inputs, and exposure of physical operations. According to a report by the Pew Climate Center, 

―while some sectors are particularly at risk, all businesses face the possibility of property 

damage, business interruption, and changes or delays in services provided by public and private 

electricity and water utilities, and transport infrastructure‖ (Pew 2008). Insurance companies 

have long recognized their exposure to climate change risk. A 2008 industry report placed 

climate change as number one out of the top 10 risks to the insurance industry, and number three 

was the rising costs of catastrophic events (Young 2008). 

Investors are also becoming increasingly aware of the risks that businesses face. In 

February 2010, the Securities and Exchange Commission (SEC) announced that public 

companies had a responsibility to disclose material risks that firms may face as a consequence of 

climate change and released guidance to this purpose (SEC 2010). As a result, there has been a 

record number of climate and energy-related inquiries filed by shareholders. According to 
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CERES, by July 2010, there were already 101 resolutions filed with 88 U.S. and Canadian 

companies, which represented a 50% increase from the previous year (CERES 2010). 

There are many risks associated with climate change but there are also opportunities for 

forward thinking companies. Businesses that identify and manage their climate change exposure 

early will be better prepared than their competitors. These businesses will make investments that 

take into account the possibility of rising fuel costs or the vulnerability of particular real estate 

holdings. Adaptation to climate change will also give rise to new product markets and potentially 

increase the attractiveness of local goods to reduce transportation. Also, as the move toward low-

carbon strategies gains consumer support, companies that can demonstrate their efforts to be 

sustainable will earn a better reputation in the marketplace.  

Our Client  

This report has been commissioned by EnergetixClimate, a small climate change 

consulting firm founded by Kristel Dorion of Durham, North Carolina. Ms. Dorion has focused 

on providing project development advice to proponents of GHG emission reduction projects. She 

has experience with small hydropower, wind, geothermal, cogeneration, landfill and 

transportation projects developed under the Clean Development Mechanism (CDM) process of 

the United Nations Framework Convention on Climate Change (UNFCCC). Ms. Dorion holds a 

Master‘s in Environmental Science and Engineering from the Oregon Graduate Institute and an 

MBA from Kenan-Flagler Business School at University of North Carolina-Chapel Hill. 

EnergetixClimate offers training programs on baselines, monitoring and verification for 

CDM projects at the Center for Sustainable Development of the Americas. Part of the firm‘s 

current business model includes providing educational seminars on climate change and related 

topics for business organizations. Ms. Dorion has been a member of the board of directors of the 

Guatemalan National Generators Association and the North Carolina Sustainable Energy 

Association. Her experience includes having provided technical analysis of GHG emissions in 

the electricity sector and having consulted with business in the banking and IT sectors concerned 

about climate change related risks and opportunities. 

Our Mission 

EnergetixClimate is in process of rethinking its strategic plan. This report seeks to 

support that process by providing an analysis of the climate change consulting industry and 

identifying the industry sectors that will most need consulting advice. In doing so, we have 
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examined 30 economy-wide industries to determine how they are most at risk and the consulting 

services they will require.  
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Chapter 1: Report Methods 
To accomplish our client‘s objective, we read and analyzed over a hundred sources 

including government papers, market reports, industry-sponsored research, peer-reviewed 

publications and periodical articles. Our qualitative background research provided the basis for 

understanding the climate change consulting industry, identifying four types of risk that climate 

change poses to businesses, and analyzing the 30 most affected industries. Our research also laid 

the groundwork for evaluating and ranking the magnitude of each industry‘s climate change risk 

exposure.  

Selecting Industries 

We conducted exploratory research to learn which industries are perceived to be most 

affected, positively or negatively, by climate change. We relied on existing reports detailing 

climate change impacts on industries (Lehman Brothers 2007; Mou 2009). In order to keep the 

scope of the report manageable we selected thirty industries. In some cases, we combined similar 

industries into one category, if our research indicated they faced similar impacts from climate 

change. Altogether, the 30 industries selected for this analysis represent the breadth of the U.S. 

economy.   

Determining Risk Dimensions 

Climate change impacts are wide-ranging and can vary in frequency, duration and 

severity. In the context of business risk, first-order impacts are the direct result of climate 

change, such as damage to property from severe floods that have become more intense with 

climate change than their historical average. Second-order impacts arise from actions taken to 

mitigate or adapt to climate change, and third-order and higher-order impacts involve subsequent 

actions. For example, regulations proposed by the Environmental Protection Agency (EPA) to 

cap a sector‘s GHG emissions may be considered a second-order impact, while a ―green‖ 

marketing strategy could be a higher-order impact. For analyzing the risk that climate change 

presents to an industry, we determined four main dimensions: physical risk, policy and 

regulatory risk, reputational risk, and competitive risk. These risks, explained in Table 1, 

motivate businesses to hire climate change consultants. 
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Table 1.  Risk Dimensions 

1. Physical risk: temperature increases, rising sea levels, altered and 

extreme weather patterns, limited water availability and increased pest 

populations and disease. 

2. Policy & Regulatory risk: existing and pending state, regional, and 

national climate and energy legislation and regulations. 

3. Reputational risk:  consequences of customers’ and investors’ 

perceptions of action/ inaction on climate change; includes litigious risk. 

4. Competitive Risk: benefits and costs resulting from a business strategy, 

which does or does not account for climate change. 

 

Risk Evaluation Methods 

To systematically evaluate the level of risk facing each industry in our sample, we 

borrowed from the methods used for an established risk assessment tool called Enterprise Risk 

Management (ERM) defined as: 

The discipline, by which an organization in any industry assesses, controls, exploits, 

finances, and monitors risks from all sources for the purpose of increasing the organization’s 

short- and long-term value to its stakeholders (Casualty Actuarial Society 2003). 

  For the purpose of our report, we were not interested in all the risks facing the 30 

industries, but only those arising from climate change. For each of our four dimensions of risk, 

as in ERM, we provided a numeral scale describing the level of risk from zero, no risk, to three, 

highly risky.
1
 Relying on our qualitative research, we assessed each industry according to this 

scale. At the same time, to test and add robustness to our evaluations, we had 13 professionals 

with expertise related to climate change assess each industry‘s risk exposure. We had seven 

responses from academia, two from non-profits and four from industry.  

The survey for the professionals was designed in Qualtrics.
2
 Respondents were asked to 

provide their professional background (Academia, Non-Profit Organization, Government or 

Industry) and select each of the 30 industries in which they had expertise. Survey-takers were 

then provided with our definitions of the four dimensions of risk and a scale for each dimension. 

Following their assessment of the industries, if they considered themselves an expert in an 

                                                 
1
 ERM typically weights risks depending on their likelihood and the severity of their consequences, but our level of 

knowledge was not complete enough to take advantage of this aspect of ERM. The default is an even distribution of 

weights between the four risk dimensions. 
2
 https://duke.qualtrics.com/SE/?SID=SV_57sVZmCN3HqmN5a 

https://duke.qualtrics.com/SE/?SID=SV_57sVZmCN3HqmN5a
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industry, they were asked to select the climate consulting services most applicable to that 

particular industry. 
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Chapter 2: Climate Change Consulting 

Mitigating and adapting to the effects of climate change is perhaps the defining challenge 

of this century. Business leaders understand that industry will play a key role in driving the 

profound transformational processes necessary to transition to an efficient low-carbon economy. 

But when it comes to addressing climate change as a business issue, firms still face significant 

technical and financial barriers. Climate change consultants can be key partners during this 

transition. They bring multidisciplinary expertise, implementation know-how, and the ability to 

catalyze systemic change and innovation. 

Defining Climate Change Consulting 

The field of climate change consulting overlaps with other consulting practices such as 

management and sustainability consulting so it is appropriate to explicitly define it here. Climate 

change consulting refers to any advisory service that supports businesses in identifying, 

preparing and managing the direct effects of climate change. 

Climate change is a systemic risk. The rise of anthropogenic greenhouse gas emissions 

leads to atmospheric changes that result in physical changes in the climate system and lead to 

socioeconomic responses to these changes. Every step in this causal chain is riddled with large 

uncertainties. Because many of these uncertainties emanate from complex systems that are 

poorly understood, climate change has been called a problem of ―deep uncertainty‖ (Lempert, 

Groves et al. 2006). Businesses will devote resources – and seek external advice – to minimize 

uncertainty because ensuring business continuity relies on strategic planning based on ―likely, 

central‖ estimates (Llewellyn 2007). 

Climate change consultants understand the firm‘s need to remove as much uncertainty as 

possible from the strategic planning process. With deep and up-to-date knowledge of climate 

science, consultants determine the potential impacts on a firm‘s value chain. Therefore, a key 

trait of a climate change consultant is the ability to translate science into the potential and 

plausible scenarios a firm may face. Specifically, consultants advise firms on potential resource 

scarcity and weather-related risks stemming from climate change (Verdantix 2009). 

Climate change will have broad-ranging impacts on the global economy, the financial 

markets, the physical landscape, and the overall business environment (IPCC 2007; Mercer 

2011). As a result, business requires new responses to the external forces that will be influenced 
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by climate change such as technology, policy, market, and investment. Therefore, climate change 

consultants help firms prepare by reducing their greenhouse gas emissions, mitigating physical 

and regulatory risks, and uncovering opportunities for low-carbon products and services. 

Market Size 

As of 2008, the global climate change consulting market was valued at $1.9 billion. The 

U.S. share of the market was $670 million and estimated to grow significantly over the next five 

years (CCBJ 2008). Despite an economic recession and lack of political support, the climate 

change industry grew 2% annually for 2009 and 2010. This consulting segment has been likened 

to the environmental engineering and consulting industry, which grew from nearly zero to $27 

billion in 2008 (CCBJ 2008). 

Corporate spending on low-carbon technologies, products, and services is on the rise. A 

2010 survey indicated that 70% of firms with revenue of $1 billion or more intend to increase 

their spending on climate change initiatives over the next two years (Verdantix 2009). A recent 

survey found corporate spending in environmental measures and green product development will 

continue to rise in 2011 (Makeower 2011). Nine sectors related to climate change such as low-

carbon power, energy efficiency and green building keep growing and already represent a $320 

billion industry (CCBJ 2008). 

Market Players  

To analyze the competitive context of the industry, we selected a total of 16 consulting firms 

with substantial practices in the areas of energy efficiency, environmental management, natural 

resource optimization and sustainability (see table below).  

Table 2. Sample of Market Players 

 

 

The firms that make up our sample represent the diversity of firms that are vying for a 

share of this growing market. Specialty consultants compete with global management 

consultancies, accounting firms, law firms and insurers for intellectual leadership in climate 
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change consulting (CCBJ 2008). In addition, these firms leverage their respective expertise to 

offer specialized services such as carbon trading, energy efficiency, and green building design. 

Management & Advisory. Global management consultancies have leveraged their existing client 

relationships, breadth of industry experience, and marketing abilities to compete effectively in 

this space. According to a recent survey, 60% of firms that hire climate change consultants seek 

advice on how to incorporate climate risks into their business strategy (Verdantix 2009). This 

plays in the favor of these firms, which possess deep expertise in sector-specific strategic 

planning. Large management consultancies have also acquired smaller first-movers and built 

their climate change consulting practices through acquisitions.  

Engineering Consulting. Engineering firms have entered this consulting niche by offering very 

specialized services. These firms offer capabilities in regard to green building and the 

improvement carbon efficiency of industrial processes. 

Environmental Consulting. Environmental consultancies such as ERM, ICF International and 

CH2M Hill leverage their deep risk management and regulatory expertise to help companies 

manage their GHG footprint. Environmental consultancies are sought after particularly by 

industries with significant environmental impacts such as automotive, industrial products and 

energy (Verdantix 2009). 

Sustainability consulting. These types of firms represent both pioneer and novice players in the 

industry. Sustainability consultancies tend to be smaller organizations and staffed with the best 

of talent. A trend of consolidation is leading to fewer players and more specialized players. New 

entrants, such as Hara, differentiate by becoming implementers of IT-driven solutions to carbon 

management. 

Service Offerings 

To further analyze the industry, we catalogued the climate-change related services 

offered by the 16 companies in our sample. We identified 34 service groups. These are 

descriptions of the most salient ones: 

Business Strategy. Building customized strategies that help business to reduce operational costs, 

implement sustainability performance standards and improve compliance with existing 

regulations.  
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Greenhouse Gas Footprint. Measuring and monitoring the GHG emissions and providing 

knowledge regarding the different existing inventory scales such as international, national and 

state.  

Energy Efficiency. Conducting energy audits, designing and/or implementing cost-effective 

improvements and helping meet targets of desired green label (e.g., LEED).  

Carbon Management Strategy. Often paired with footprinting, this entails understanding, 

managing and reducing the company‘s carbon emissions.  

Regulatory/Policy Advice. Translating for businesses what climate change policy, such as cap-

and-trade legislation, means for them and providing informed assessments regarding the 

likelihood of future policy.  

Sustainable Supply Chain. Assessing the supply chain for potential improvements in the usage 

of water, fuel sources and other raw materials in order to increase efficient use and save the 

company money. 

Clean-tech Advice. Assisting business to reduce their emissions or prepare for the physical 

effects of climate change by informing businesses of the range of technology options suitable for 

their work and supplying implementation.  

Voluntary Carbon Offsets. Designing, developing, and verifying carbon offsets for businesses 

who desire to offset their emissions or who want to participate in carbon finance and the carbon 

markets. 

Carbon Markets Trading. Helping companies comply with their legally binding cap, such as the 

European Union Emission Trading Scheme, by understanding the market and purchasing 

necessary allowances or developing offsets and selling excess credits when it is in the business‘ 

interest.  

Industry Outlook 

Global warming is likely to prove a powerful transformative phenomenon – like 

globalization or the ageing of populations – that will change the economic landscape in which 

industry operate. Similar to how globalization led to the rise of the multi-national corporation 

(MNC), climate change will give rise to the sustainable enterprise. Consulting will be a key tool 

for companies seeking to successfully operate in this new competitive context. Policy 
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uncertainty, bolder corporate sustainability commitments, cost savings opportunities and the 

promise of new markets will continue to drive growth in the industry. 
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Chapter 3: Risk Dimensions  
 

PHYSICAL RISK 

 

Since the experiments of Irish physicist John Tyndall in 1859, we have understood that 

certain atmospheric gases are not transparent to radiation, but instead absorb long wave radiation 

and reemit that captured energy as heat (Pain 2009). These gases have kept our planet at the 

stable and inhabitable temperatures needed to support life, and their effect on earth‘s temperature 

was termed the ―greenhouse effect‖ by Svante Arrhenius in 1896. Arrhenius was among the first, 

if not the very first, to imagine that climate could be altered by human activity (Titus, Park et al. 

1991). 

The most abundant greenhouse gases include water vapor, carbon dioxide, methane, 

nitrous oxide, ozone and chlorofluorocarbons, and since the industrial revolution humans have 

measurably increased the concentrations of these gases. Today, thanks to Charles David Keeling, 

we have a record of atmospheric carbon dioxide concentrations on Mauna Loa, Hawaii dating 

back to 1958, which provide evidence of the recent increase in carbon dioxide, methane and 

nitrous oxide (Le Treut, Somerville et al. 2007). Moreover, the global record of carbon dioxide 

measurements shows that carbon dioxide concentrations in 2009 were higher than at any time in 

the last 800,000 years on earth, and the current carbon dioxide level of approximately 390 ppm is 

projected to increase by 2ppm per year (National Academy of Sciences 2010). 

The often politicized scientific conflict surrounding climate change does not call into 

question the existence of the greenhouse effect or the rising concentrations of GHGs, but rather 

the sensitivity of our climate to these anthropogenic changes. This debate is justified, as our 

climate is a complex system involving the atmosphere, oceans, and landscape. There are many 

natural feedbacks or reactions, which may limit or magnify changes to the climate system. Some 

of these feedback processes are not well understood and are difficult to model, such as cloud 

feedbacks. However, since the first report investigating the human impact on climate by the 

Intergovernmental Panel on Climate Change (IPCC) in 1990, there has been a surge of scientific 

research and climate data collection. The 2007 IPCC report stated unequivocally that the earth is 

warming due to human activity (2007). The impacts will be widespread and will directly and 

indirectly affect many aspects of human civilization, not least of which is business and 
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commerce. The following seeks to detail the physical consequences of climate change and its 

bearing on business.  

Higher Temperatures 

Over the past 150 years, global temperatures have increased approximately 0.8˚C, and are 

anticipated to increase another 2˚C to 4.5˚C by 2100 with more dramatic warming corresponding 

to increases in latitude (Alley, Berntsen et al. 2007). Moreover, 2010 tied 2005 for the hottest 

year since 1880, when record keeping began. National Oceanic and Atmospheric Administration 

data shows that nine of the ten warmest years on record have occurred since 2001 (NOAA 2011). 

Hotter temperatures affect the geographical range hospitable to many plant and animal 

species. This is particularly problematic for plant species, which can only migrate over long 

periods of time. In the United States, maple and beech tree varieties are contracting to the North, 

and several spruce and fir species have vanished. However, for young forests in the U.S., 

unrestricted by water and nutrient availability, warmer temperatures and higher CO2 levels may 

increase productivity (National Academy of Sciences 2010). Unfortunately, scientists anticipate 

that hotter summers will increase the probability of forest fires by 10% to 30% (Field 2007). 

Ocean warming often reduces productivity by limiting mixing between warm and 

nutrient-rich cool waters, and in some areas, ocean warming causes upwelling of deep hypoxic 

water, which creates dead zones. This has occurred off the coasts of both Oregon and 

Washington. Additionally, increased ocean temperatures can cause massive coral bleaching by 

disrupting the symbiotic relationship between the coral and the algae upon which it depends for 

its nutrition.  

Higher temperatures may benefit crops, such as melons and sweet potatoes, which do 

well in the heat, but additional heat can also put stress on agriculture; grains, soybeans and seed 

production are expected to decline. Climatologists predict that warmer temperatures will benefit 

agriculture in northern states, while the Midwest and Great Plains will experience decreased 

yields due to higher temperatures and precipitation decreases (National Academy of Sciences 

2010). In all areas, higher temperatures have the potential to increase evapotranspiration rates 

although scientists have found a decline in this trend since 1998 as a result of limited soil 

moisture, prompting concerns about water availability (Jung, Reichstein et al. 2010).   

Higher average temperatures and an increase in severe heat waves will have an impact on 

human infrastructure as well. The functionality of bridge joints, pavement and rail tracks can be 
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compromised via thermal expansion, and airplane load limits can become restricted, since hot air 

reduces aerodynamic lift. In Alaska, thawing permafrost causes subsidence, which disrupts 

roads, buildings and pipelines. 

Rising Sea Levels 

Global warming leads to rising sea levels because of thermal expansion of ocean water 

and the release of freshwater previously stored in ice caps and glaciers. Scientists estimate that 

over the past fifty years approximately 85% of anthropogenic heating has been absorbed by the 

ocean. The resulting thermal expansion explains half of the recorded sea level rise observed over 

the past century (National Academy of Sciences 2010). The other half is explained by our arctic 

and mountain glacier melt. In 2010, Greenland‘s melt period was a month longer than the 

average over the past 30 years, and the Canadian Arctic also experienced a significantly longer 

melt season. Last year was the third smallest Arctic sea ice coverage in the last 30 years (NOAA 

2010). 

Sea levels have been accurately measured over the past hundred years, and the record 

shows that sea level rise has been accelerating, especially in the last couple decades. The 2007 

IPCC report estimates rises of 0.6 to 1.9 feet depending on the severity of the warming during 

the 21
st
 century, and levels are expected to rise twice as fast along the Northeastern U.S. coast 

(Science Daily 2009). If ice sheet dynamics were critically compromised and there was complete 

melting of Greenland and Antarctica, they would contribute 23 and 197 feet to sea level rise, 

respectively (National Academy of Sciences 2010). 

In the United States, over half of the population lives in coastal counties, and the 

population is predicted to expand. Ten of the fifteen largest U.S. cities are located on the coast. 

Many of these coastal areas are hubs of economic activity which provide jobs and support 

recreation, waterborne commerce, fisheries, tourism and mineral production (Crossett 2004). Sea 

level rise directly threatens the infrastructure of these activities through flooding, beach erosion, 

wetlands converted to open water and higher salinity levels in estuaries. Studies in San Francisco 

are already reporting coastal erosion due to rising sea levels. Additionally, higher sea levels may 

increase the damage caused by storms and hurricanes. Cities located on deltas below sea level, 

such as New Orleans, are particularly vulnerable. Already several coastal Alaskan villages 

require relocation due to higher sea levels, which will cost an estimated $54 million (Field 2007). 
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Limited Water Availability 

Global warming alters the water cycle: hotter temperatures lead to higher evaporation 

rates, which results in higher precipitation. This means that current water sources may be 

reallocated elsewhere.  

Western regions of the United States reliant on snow melt for water will experience a 

change in the seasonality and amount of water availability, since snow pack is decreasing and 

melt is occurring on average four weeks earlier than it did fifty years ago. Since 1950, snowmelt 

from the Rockies has declined 15% to 30%. This reduces the amount of water available in the 

summer, and increases the likelihood of drought. Due to reduced snow melt and higher 

evaporation, water levels have gone down in both the Colorado and Columbia River basins 

(Field 2007). Moreover, humans are further altering the water cycle by changing the landscape in 

ways that increase surface runoff and decrease groundwater replenishment. 

A restricted water supply will place a strain on agricultural, municipal, industrial and 

ecological users, potentially hindering economic development. There will be increased costs for 

managing, storing and conserving water. There will also be challenges for waterway navigation, 

hydropower and recreational water activities.  

Altered and Increasingly Extreme Weather Patterns 

Climate change has an effect on local and regional weather patterns and the frequency of 

extreme weather events. Research has shown that in the United States periods of cold have 

become less common and less extreme, while hot days and nights are becoming more intense, 

frequent and enduring. Intense precipitation events are also increasing. In the United States over 

the past century, the heaviest 1% of rain events increased 20%. The U.S. is also expected to 

experience more pronounced wet and dry seasons.  The summers in the Midwest, Pacific 

Northwest and California are predicted to be increasingly dry and prone to droughts (National 

Academy of Sciences 2010). 

Global warming increases sea surface temperatures and humidity, since warmer air can 

carry more moisture. Both improve conditions for thunderstorm development. As a result, over 

the last four decades, scientists have observed an increase in the frequency, intensity and 

duration of cyclones in the North Atlantic (Climate Institute 2010).  
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Some areas of the United States are expected to become more vulnerable to flooding due 

to a hike in precipitation. In 2008, the Organization for Economic Cooperation and Development 

placed New York City, Alexandria, New Orleans and Miami among the ten cities in the world 

most at risk for flooding (Nicholls, Hanson et al. 2008). The impacts of severe flooding often 

include large population displacement and contamination of the water supply (Climate Institute 

2010). Infrastructural damage is also common; in Miami an estimated $400 billion in assets are 

exposed to risk from flooding (Nicholls, Hanson et al. 2008). 

Increase Disease and Pest Populations.  

The climatic range hospitable to many diseases and their associated carriers (e.g., 

mosquitoes, ticks and rodents) is expected to expand with climate change as many areas get 

wetter and warmer. These diseases include: malaria, dengue malaria, dengue fever, West Nile 

virus, Saint Louis encephalitis virus, Rocky Mountain spotted fever, Lyme disease, encephalitis, 

hantavirus and leptospirosis. At elevated temperatures, several of these diseases exhibit faster 

replication rates (National Academy of Sciences 2010). High temperatures also put stress on 

human health increasing vulnerability to disease. Extreme heat increases respiratory illnesses, 

episodes of fainting and/or cramps, and exposure to pollen and ozone. Reliance on air 

conditioning and air quality management will be higher and more widespread in the future, 

creating higher demand for power (Field 2007; Climate Institute 2010). In areas that become 

wetter, the prevalence of gastrointestinal parasites and liver fluke will become greater, too (Food 

and Agricultural Organization 2008). 

Plant and animal health will also be negatively affected by the spread of pests and 

disease, and some regions are already experiencing these impacts. Milder winters in the Pacific 

Northwest allowed the buildup of the mountain pine beetle and led to the decimation of many of 

the region‘s pine forests (Food and Agricultural Organization 2008). A team of Stanford 

researchers have found evidence that longer growing seasons and milder winters are leading to 

the habitat expansion and population swell of the corn earworm and the corn borer. The corn 

borer costs the United States approximately $1 billion in damages per year and the corn earworm 

annually destroys 2% of the nation‘s corn crop (Diffenbaugh, Krupke et al. 2008). 
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POLICY AND REGULATORY RISK 

 

―While governments provide the necessary policy framework [for addressing climate change], 

the real solutions must come from business.‖—Ivo de Boer, former top UN climate official, in 

explaining his reasons for leaving his post to work at the major consulting firm, KPMG 

(Anonymous 2010). 

 

Key Trends 

 National climate policy supplanted by basket of energy initiatives 

 EPA moving forward with GHG regulations while Congress stalled 

 U.S. agencies require more reporting and disclosure 

 Federal leadership in sustainability creating market demand 

 State and regional climate efforts mixed  

 

Domestic Climate Policy.  

In June 2009, the U.S. House of Representatives passed the Waxman-Markey American 

Clean Energy and Security Act (ACES), H.R. 2454, by seven votes. A massive piece of 

legislation, ACES would have established an economy-wide cap-and-trade program for global 

warming pollution in the United States. However, with the Senate‘s failure to follow up, this is 

likely as far as comprehensive climate change legislation will advance in the foreseeable future 

(Pew Center on Global Climate Change 2011). The disappointing results of the international 

U.N. climate change negotiations in Copenhagen in December 2009,the Obama Administration‘s 

prioritization of the controversial health care legislation, and the growing distraction of election 

year politics were among the many factors that worked to discourage Senate movement on 

climate change.  

The 112
th

 Congress commenced its legislative session in January 2011. The legislative 

landscape has changed dramatically with the new Congress; Republicans have taken control of 

the House, while the Senate maintains a slim Democratic majority. Key House committees with 

climate and energy jurisdiction have new leadership and new agendas in direct contrast to their 

Democratic predecessors. Representative Fred Upton (R-MI), the new chairman of the powerful 

House Energy & Commerce Committee has stated repeatedly that the committee‘s priority will 

be to thwart EPA action on climate change and that he intends to hold many hearings with EPA 

Secretary Lisa Jackson in the hot seat. Indeed, current proposals are picking up where the 111
th 
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Congress left off, with a continued focus on stripping EPA authority to regulate greenhouse 

gases and delaying or stopping EPA regulation (Pew Center on Global Climate Change 2011; 

Synder 2011). 

Over in the Executive branch, President Barack Obama kicked off his second State of the 

Union address by laying out his energy goals. Notably absent in his speech was any mention of 

climate change. Obama calls on the U.S. to produce 80% of its electricity from ―clean energy 

sources‖ by 2035. ―This is our generation‘s Sputnik moment,‖ he declared in his speech. To help 

fund the R&D, he proposes redirecting subsidies from the fossil fuel industry to clean energy 

initiatives (Obama 2011). The Obama Administration released its ―Blueprint for a Secure Energy 

Future‖ in March 2011. His plan includes a diversity of energy initiatives, with a focus on energy 

efficiency, transportation, and R&D for low-carbon energy technologies. The Blueprint doesn‘t 

shy away from fossil-fuel based energy; it includes plans for domestic oil and natural gas 

development and production and support for carbon capture and sequestration (CCS) technology 

development (The White House 2011). 

If there is any room for bipartisan policy, a Clean Energy Standard (CES) is the most 

appealing proposal. The CES would require that a certain percentage of energy generation come 

from ―clean‖ sources. As opposed to the Renewable Energy Standard (RES), the CES would 

broaden the allowable energy types that can be used to satisfy the mandate, such as energy 

generated from plants with CCS technology or nuclear energy—technologies which have strong 

Republican support (Pew Center on Global Climate Change 2011). 

Other potentially viable congressional proposals include adding low-carbon provisions in 

the transportation bill and farm bill, and continued adaptation efforts. Obama is more particular 

about his transportation goals; in his State of the Union address, he specifically champions 

advanced technology vehicles and biofuels: ―With more research and incentives, we can break 

our dependence on oil with biofuels, and become the first country to have 1 million electric 

vehicles on the road by 2015‖ (Obama 2011; Pew Center on Global Climate Change 2011). 

Finally, apart from the substantive issue debates, climate and energy policy is sensitive to 

general macro-level politics, such as those surrounding the upcoming presidential election and 

increasing partisanship in Congress. This will continue to have implications for climate and 

energy policy. 
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Bottom Line: The comprehensive cap-and-trade model of legislation is effectively dead, as are 

proposals that directly address climate change. The “Clean Energy Standard” is the new buzz 

phrase and focus of energy policies in Congress and the Administration. Businesses may find 

opportunities in the variety of energy initiatives having the most political support right now: 

energy efficiency, electric vehicles and biofuels, technologies to mitigate Greenhouse Gases 

(GHG) from coal, some renewable energy, natural gas, and nuclear.  

 

GHG Regulation Under the Clean Air Act 

In 2010, with the climate bill stalled in the Senate, attention turned toward the U.S. EPA 

and how the agency would exercise its authority to regulate GHG pollution under the Clean Air 

Act, as directed by the 2007 Supreme Court decision, Massachusetts v. EPA (Pew Center on 

Global Climate Change 2011). 

EPA‘s regulation of GHG emissions from mobile sources per the Supreme Court decision 

subsequently triggered the regulation of GHG from stationary sources under other parts of the 

Act. In May 2010, the EPA identified which stationary sources are to be regulated in the 

―Tailoring Rule,‖ which adjusted the threshold criteria that trigger regulation so that only the 

very largest sources will be covered. The EPA used a tiered approach to ease implementation so 

that by July 2011, new sources and major modifications of existing sources that emit GHG 

pollution—in excess of 100,000 tons for the former, or at least 75,000 tons for the latter—will be 

required to obtain a permit and implement Best Available Control Technology (BACT) to limit 

their GHG pollution. The EPA issued guidance for states to use in setting permitting 

requirements that recommends energy efficiency and also the use of certain types of biomass, 

among other strategies, to help covered entities reduce GHG emissions (Bravender 2010; U.S. 

EPA 2011). 

In December 2010, the EPA announced its plan to issue rules that will limit emissions 

from power plants and petroleum refineries by instituting performance standards on plants. The 

EPA expects to complete a draft rule for power plants by July 2011 and a final rule by November 

2012. The EPA is also looking to develop additional performance standards for other types of 

plants, such as cement kilns, fertilizer plants, crude oil and natural gas production, and possibly 

steel plants and lead smelters (Pew Center on Global Climate Change 2011; U.S. EPA 2011). 
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Bottom Line:  Despite intense opposition, the EPA is taking definitive steps to regulate GHG 

pollution. While GHG-intensive industries have been prepared for some form of regulation for 

some time, other industries await possible EPA regulation that may have a direct or indirect 

impact on their business. Such uncertainty may encourage companies to seek professional 

guidance on managing risk from new regulations. 

 

EPA’s Mandatory Greenhouse Gas Reporting 

Due to a legislative requirement seeking to better inform policymakers on matters of 

GHG emissions, the EPA has begun requiring the biggest emitters of greenhouse gases to collect 

and report their GHG emissions data to the EPA. This information will provide for the first-ever 

inventory of major sources of greenhouse gasses in the U.S. This requirement covers suppliers of 

fossil fuels or industrial GHGs, vehicle and engine manufacturers, and facilities that emit at least 

25,000 metric tons of GHGs per year. Data collection began in January 2010 and the first annual 

reports are due in March 2011 (Pew Center on Global Climate Change 2011; U.S. EPA 2011).In 

response to concerns about the public disclosure of certain data elements, the EPA has postponed 

the collection of those data until further examination of the likely business impact (U.S. EPA 

2011). 

 

SEC Disclosure Requirements. On February 10, 2010, the U.S. Securities and Exchange 

Commission (SEC) issued guidance that effectively requires companies to disclose its risks from 

climate change impacts, including physical impacts and related legislative or regulatory 

developments. While the guidance does not establish new disclosure obligations or change any 

rules, in practice, the SEC‘s usage of the term ―material risk‖ triggers a disclosure requirement 

for public companies (Broder 2010).  

The guidance is an extension of existing environmental risk disclosure requirements. It is 

to be applied to 10-K reports and certain other SEC filings, and could affect four disclosure 

areas: description of business, legal proceedings, Management Discussion and Analysis 

(MD&A), and risk factors (Fornaro 2011). 

Risks that could trigger a disclosure obligation include:  

 Climate-related legislation and regulation (existing and pending) – for example, the 

effects from the sale or purchase of allowances under a cap and trade program; 



 25 

 International environmental accords; 

 Indirect consequences of regulation or business trends; and 

 Physical effects of climate change (Fornaro 2011). 

The SEC guidance was preceded by the decision of the National Association of Insurance 

Commissioners to adopt rules, went into effect May 2010, requiring insurers to publically 

disclose climate risks to regulators and shareholders. A year later, a backlash from state 

commissions uncomfortable with the perception of being engaged in the climate debate, 

succeeded in scaling back the requirement so that companies can choose to disclose survey 

results anonymously (Lehmann 2010).   

 

Bottom Line: The EPA and SEC requirements demonstrate a movement toward greater 

“carbon transparency” in anticipation of eventual caps on GHG pollution. For many 

companies, this may be the first time considering climate change in any context. These 

requirements may help drive demand for climate consulting services to evaluate a company’s 

carbon exposure risk, which generally requires conducting a basic GHG inventory and/or life 

cycle analysis, and some expertise in climate science, impacts, and policy. 

 

Federal Leadership in Environmental, Energy and Economic Performance 

Executive Order (E.O.) 13514, signed by President Obama on October 5, 2009 requires Federal 

agencies to meet certain sustainability goals so as to demonstrate commitment and leadership in 

protecting the environment. The Federal government owns approximately 500,000 buildings and 

operates more than 600,000 fleet vehicles, and is the largest energy consumer in the U.S. (The 

White House 2011). Some of the climate-related targets in the E.O. include: 

 Reducing petroleum consumption by 2% per year through FY 2020; 

 Ensuring at least 15% of existing buildings and leases meet Guiding Principles by 

FY2015; 

 Ensuring 95% of all new contracts require products and services that are energy-efficient; 

 Increasing renewable energy use and generation; 

 Pursuing opportunities with vendors and contractors to reduce GHG emissions (i.e., 

transportation options and supply chain activities); 

 Reducing building intensity; 
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 Ensuing new Federal buildings that enter the planning process 2020 and after must 

achieve zero net energy standards by 2030; 

 Decreasing use of GHG intensive chemicals; and 

 Developing and implementing policies and procedures for reducing scope 3 GHG 

emissions (FedCenter 2011). 

 

Bottom Line: E.O. 13514 creates major demand for sustainable, low-carbon products, clean 

energy, and climate consulting services. 

 

State and Regional Efforts 

The failure of federal action has also put pressure on states and regions (Behr 2010).We find 

mixed trends at this level—there are both progressive climate actions and recently, more intense 

efforts to disengage from climate policy and regulation.  

Regional efforts to regulate GHG consist of consortiums of states working together to 

reduce their collection emissions: the Western Climate Initiative (WCI), Northeast Regional 

Greenhouse Gas Initiative (RGGI), and the Midwestern Greenhouse Gas Reduction Accord 

(MGRRA) (Pew Center on Global Climate Change 2011).WCI and RGGI are currently 

considering linking up in an effort to create as large and as liquid a market as possible. Together, 

these states comprise a third of the $15.5 trillion U.S. and Canadian economies (G.V. 2010). 

However, New Hampshire and Delaware have been looking to withdraw from RGGI, which has 

been operating the first carbon cap-and-trade program in the U.S. since September 2008 (Love 

2011; Nathans 2011). Another setback for carbon markets was the closing of the Chicago 

Climate Exchange (CCX) at the end of 2010. CCX was a voluntary cap-and-trade market that in 

recent years had problems with carbon offsets flooding the market and severely depressing 

carbon credit prices (Gronewold 2011).  
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Source: Pew Center on Global Climate Change (Jan. 2010) 

 

States are working on a wide variety of climate and energy policies, from the renewable 

portfolio standard, which would require that a certain amount of energy come from clean energy 

sources, to incentives for alternative fuels (Pew Center on Global Climate Change 2011). One of 

the most notable state efforts is California‘s global warming law, AB32, now in the process of 

implementation, despite continuing roadblocks (Kahn 2010; Sullivan 2011). Recently, more state 

legislatures have been pushing back against EPA climate regulation. As of April 2011, more than 

ten states have introduced resolutions calling on Congress to limit EPA‘s authority to regulate 

climate change (Peterka 2011).  

 

Bottom Line: Inconsistent trends in state, regional, and voluntary efforts present more 

uncertainty on top of federal uncertainty, and businesses need to be prepared. This is 

especially problematic for large U.S. companies and multinational companies that have to deal 

with the patchwork of state and international laws. 
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REPUTATIONAL RISK 

 

We defined reputational risk as the risk resulting from customers‘ and investors' 

perceptions of a company‘s action or inaction on climate change. There are also reputational 

risks from employees, suppliers, the general public, and the media, though we did not consider 

them specifically in this report (Ernst & Young 2010). 

To assess the reputational risk of an industry, we used a method for evaluating the brand 

value risk to climate change based on a methodology outlined in a 2004 report by the Carbon 

Trust. The method consists of three parts:  

1) Estimating the brand value to the industry. Does brand matter? Reputational risk is 

most applicable for those companies in which there is strong competition within the industry 

and their brand is important in differentiating themselves from their competitors, such as in 

retail, whereas it‘s not as important for commercial fishing. 

2) Estimating the proportion of the brand value that would be sensitive to the climate-

related actions of a company. Does climate change matter for the brand? For those 

companies in which the brand is important, does addressing climate change specifically help 

or hurt the brand? Climate-related actions that may affect the brand include:  

 Company statements and policy positions on climate change; 

 Perception of how a company manages its emissions; 

 Perception of the industry that the company is a part of; 

 Publically available data of GHG emissions, which is now available through SEC 

filings, voluntary reporting through the Carbon Disclosure Project, and accessible via 

Google Finance and Bloomberg 

3) Based on our understanding of the industry via our industry reports and consumer 

sentiment on climate change, estimating the risk of climate change to the company 

overall. An important component of this risk is the sensitivity of the consumer to climate 

change. The 2004 Carbon Trust report explains that there is a progression of consumer 

awareness that needs to happen for reputational risk to become important: 

 Consumers need to be concerned about climate change; 
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 Consumers need to make the link between the environmental issue and their daily 

actions; and 

 Consumers need to modify their purchase behavior to reflect their concerns about 

how companies are addressing the issue. The report acknowledges that this is not yet 

happening widely but cautions companies to consider the risk of being a laggard 

should consumer behavior shift quickly (Carbon Trust 2004). 

Bottom Line: Industries for which brand value is important should consider reputational risk 

from climate change and take immediate steps to develop a plan for mitigating that risk. 

Disclosure and Reputational Risk  

Our definition of reputational risk also includes the risk from investors’ perceptions. Investors 

are increasingly paying attention to the climate risk that is embedded in their investment 

portfolios by considering existing and potential future investments in industries that will be most 

affected by climate change and associated energy issues. A 2010 Ernst & Young report 

summarizing the findings of its survey of company executives found that more than 40% of 

respondents believe equity analysts are already accounting for a company‘s climate-related 

actions in its valuations of the company. Equity analysts rely on disclosure reports for such 

information. The Ernst &Young survey found that 64% of respondents are already 

communicating GHG or carbon emissions via a corporate social responsibility or sustainability 

report but that nearly a third have not made any such communication. A reason for this may be 

that risk managers are not prioritizing reputational risk to climate change. A recent survey of risk 

managers by Ceres, an NGO that does a lot of work in the investor/climate change nexus, found 

that ―reputational risk‖ ranked as the least important risk for industries economy-wide (that is, 

after physical exposure risk, policy/regulatory risk, litigious risk, etc.)—only 16.7% of 

respondents thought it was ―very‖ likely that their company is exposed to reputational risk. 

Almost half of respondents indicated that it is ―not at all likely‖ to be a risk for the company 

(Ceres 2010). However, given the growing trend for disclosure in the policy arena and now in the 

investor arena, companies that are currently not reporting are falling behind, and are at risk of 

having analysts and investors turn to third-party sources for information that may be inaccurate 

(Ernst & Young 2010).  It is not yet a widely established practice for investors to consider 

climate change impacts, but there are many efforts being taken to change this: 
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 Efforts to pass shareholder resolutions on climate change (usually, acknowledgement of 

climate change as a problem and commitment to do something about it); 

 Pressure for mandatory and better information disclosure on climate risks; 

 Pressure for investors to make investment decisions based climate risk; 

 Investors can also raise the cost of investment capital to compensate for increased risk 

from climate change (Ceres 2011).   

Bottom Line: Investors increasingly want disclosure reports that fully address the risks posed 

by climate change.  
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COMPETITIVE RISK 

 

Climate change presents business risks that are unique in that ―the impact is global, the 

problem is long-term, and the harm is essentially irreversible‖ (Lash and Wellington 2007). 

Applying traditional environmental risk management to climate change helps the firm create a 

risk profile that considers regulatory compliance, potential liability, and mitigation options of 

GHG emissions. However, crafting a suitable response must address the financial and 

competitive consequences of climate change (Lash and Wellington 2007).  

Companies that manage and mitigate their exposure to climate-change risks while 

seeking new opportunities for profit will generate a competitive advantage over rivals in a 

carbon-constrained future(Lash and Wellington 2007). Therefore, building long-term 

competitiveness involves action on two parallel fronts: reducing exposure to climate risk and 

creating new opportunities for profit. Climate risk includes the physical exposure, reputational 

and policy risks discussed in previous sections. Mitigating these risks is key. Acting on the 

opportunities involves integrating climate change into corporate strategy and planning. 

Competitive risk measures to what extent the consequences of climate change affect the 

viability of firms in an entire sector. Each climate risk criterion introduced in preceding sections 

has the potential to disrupt a firm‘s operations or force a rethinking of a sector‘s business model. 

Physical changes can disrupt supply chains, jeopardize the availability of raw materials, and even 

cause unexpected shifts in demand. Climate policies can decrease support or increase regulation 

for high-carbon sectors. Negative consumer perceptions about a firm‘s stance toward climate 

change can impact revenues and growth prospects.  

In contrast, climate risks can also create new business opportunities, open up new 

markets, and delineate new customer segments. There is a clear opportunity for companies to 

influence and reduce their customers‘ emissions, by enabling and encouraging new and more 

energy-efficient ways of living and working. Public sector regulation can create entire new 

sectors and markets such as clean energy and carbon trading. Climate change has become a 

mainstream consumer concern, thus firms that act beyond basic legal requirements can add value 

to their brands and differentiate from competitors. 

Our conceptualization of competitive risk reflects the degree of preparedness of a sector 

and firms to ensure business-continuity in the face of the trends discussed above. Competitive 
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risk also reflects the perceived difficulty of sectors and firms to cope with climate risks. Most 

importantly, the competitive risk dimensions encodes perceptions over the viability of a firm‘s 

business model as the competitive landscape adapts to a different climate, increased regulatory 

oversight, and heightened legal and consumer scrutiny. 
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Chapter 4: Thirty Industry Analyses 
 

Agriculture 

 
Agriculture Physical Exposure 

Risk 

Policy & 

Regulatory Risk 

Reputational Risk Competitive Risk 

Our Ranking 3 2 2 3 

Survey Ranking 2.875 1.465 1.68 2.605 

Production of crops and livestock is a huge industry in the United States. There are 

approximately 2.2 million farms covering 922 million acres, which produce enough food for the 

U.S. to be a net exporter.(Service 2009) 

 

Physical Exposure Risk. According to FAO, 11% of arable land in developing countries could 

be adversely affected by climate change leading to reduced cereal production in up to 65 nations 

(Food and Agriculture Organization 2007). Changes in average temperatures and precipitation 

patterns will have serious implications for crop and livestock production. Weeds are expected to 

benefit from increased atmospheric concentrations of carbon dioxide and pests are anticipated to 

increase with the hotter temperatures. More hot days will put stress on livestock and could lead 

to a higher incidence of disease (Watson, Zinyowera et al. 1998). Not all crops will do better 

with higher levels of CO2 once other nutrients become limiting. Or, as in the case of wheat, high 

levels of CO2 inhibit uptake of nitrate in the soil, which limits growth and the nutritional quality 

of the grain (Bloom, Burger et al. 2010). 

 

Policy and Regulatory Risk. Many climate change policies discussed by regulators include 

benefits to agriculture, such as a large offset market and increased support for biofuel. A thriving 

offset market would be a boon to corn and soy farmers in the Midwest who expanded no-till 

practices. On the other hand, it would be very difficult for cattle ranchers to earn credits, since 

they would have to preserve much more grassland and therefore reduce their herd size (Morgan 

2010). Also, climate regulation may increase the price of fossils fuels, which would increase 

costs for fertilizers and energy inputs (Shipley, Hessenflow-Harper et al. 2010). 

Reputational Risk. Today, many Americans are separated from the production of their food; 

only 1% is involved in farming (Environmental Protection Agency 2009). Still, many Americans 

remain interested in how their food was produced. A willingness-to-pay survey found that 
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consumers of breakfast cereals would pay on average 49.5 cents per box more if it the grains 

were grown pesticide free and 52 cents per box more if it was made of 100% organic materials. 

Another study found that organic produce also commands a price premium: 20% price increase 

for grapes, 42% increase for strawberries and a 60% increase for potatoes. While the reputation 

of organic farmers may not directly profit, their pockets will profit from supplying brands and 

stores that rely on customer faith in their green reputation (Batte, Hooker et al. 2007). 

 

Competitive Risk. There are a considerable number of strategies available to farmers who wish 

to better prepare their business for the effects of climate change. These include, but are not 

limited to, growing different varieties, implementing more efficient water delivery systems, 

initiating soil conservation efforts and aligning sowing and harvesting dates with the new 

seasonal patterns (Food and Agriculture Organization 2007). Farmers who are proactive will out-

compete those who have not yet accounted for the significant challenge climate change presents 

for agriculture.  
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Apparel and Retail 

 
Apparel and Retail Physical Exposure 

Risk 

Policy & 

Regulatory Risk 

Reputational Risk Competitive Risk 

Our Ranking 2 1 1 2 

Survey Ranking Apparel: 1.29 

Retail: 1.15 

Apparel: 0.93 

Retail: 0.86 

Apparel: 1.40 

Retail: 1.41 

Apparel: 1.15 

Retail: 1.29 

 

The Apparel industry includes the manufacture of clothing and accessories. It does not include 

footwear and has a market value of $45.9 billion. The Retail industry consists of the Retail 

Specialty sector, which is focused on a single product, such as car dealerships, auto parts, home 

improvement, office supplies, books, garden centers, etc; and the discount store, such as Wal-

Mart or Target, which offers a diversified product line. The market cap for the Retail industry is 

$138.1 billion (New York Times 2011). 

 

Physical Exposure Risk. The Apparel and Retail industries are at risk of supply chain 

disruptions and regular operations due to climate change impacts: 

 Climate change can affect the availability and costs of raw materials; 

 Changes in precipitation can affect production of water-intensive goods; 

 More frequent severe storms can disrupt shipping and production at facilities located in 

storm-prone areas and can damage physical stores; 

 Hotter temperatures may require more energy to run air conditioning (Llewellyn 2007). 

 

Policy & Regulatory Risk. The Apparel and Retail industries will be affected indirectly by 

policies. Production input prices will increase as other sectors, such as the chemicals industry, 

come under regulation. Energy costs will become more expensive. Any policies and regulations 

regarding property, such as energy efficiency standards, will have a major impact given that 

these sectors have large real estate carbon footprints. Changes in insurance policy will also be 

important (Ceres 2008). 

 

Reputational Risk. Some segments of these industries cater specifically to consumers who care 

about the climate change-related actions of a company, but there is not yet widespread demand 
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for such products. However, opinion can shift quickly and it would behoove the industry to be 

prepared (Carbon Trust 2004). 

 

Competitive Risk. The Apparel and Retail industries are intensely competitive and a detriment 

of any kind, whether it is an upstream or downstream problem, can have a serious impact on the 

viability of a company. As such, these companies have to constantly stay atop of potential 

problems and anticipate trends. A 2008 Ceres report calls out these industries for not doing 

enough on climate change. The report cites the need for these industries to maximize energy 

efficiency in their operations, engage suppliers on emerging climate change standards, and to 

market climate-friendly products (Ceres 2008). 
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Automotive 

 
Automotive Physical Exposure 

Risk 

Policy & 

Regulatory Risk 

Reputational Risk Competitive Risk 

Our Ranking 1 3 1 2 

Survey Ranking 1.32 2.18 2.61 2.46 

 
The Automotive industry encompasses the design, development, manufacturing and marketing of 

all automobiles. In 2009, the U.S. automotive industry revenue for cars was over $17 billion 

(www.ResearchandMarkets.com 2011). 

 

Physical Exposure Risk.  As in many other manufacturing industries, climate change threatens 

the availability of coolant (water) for its plants.  An increase in extreme weather events may also 

disrupt shipment of raw materials needed for production. Indirectly, climate change may affect 

the automobile industry due to altered road conditions making driving a more or less attractive 

means of transport. In some regions, scientists are predicting increased flooding and wear on the 

roads, while in other parts, generally in the Northern latitudes, scientists predict less snow and 

ice, and therefore less damage to road infrastructure. According to the IPCC, a 3°C to 4°C 

increase would require minimal engine design adaptation ―given the wide tolerances already 

engineered into cars‖(Nishioka, Ando et al.). 

 

Policy and Regulatory Risk.  The U.S. transportation sector represents approximately a third of 

national greenhouse gas emission. The 2008 EIA Annual Energy Outlook predicted that this will 

remain true through at least 2030 (Energy Information Administration 2008). As such, 

policymakers have long been putting in place regulations for the auto industry to help decrease 

emissions. The most aggressive regulatory attempt came from the 110th Congress, which sought 

an 80% decline in light-duty vehicle CO2 emissions with 1990 as the baseline year (Kromer, 

Bandivadekar et al. 2010). Of course, this did not pass, but the industry continues to be pressured 

by policymakers. By presidential request, the NHTSA is currently proposing a ―National 

Program to regulate fuel efficiency and greenhouse gas emissions for MYs 2014-2018 medium- 

and heavy-duty trucks, covering vehicles from ¾ ton pickups and vans to delivery and utility 

trucks to big-rig combination tractors‖ (NHTSA 2010). 
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Reputational Risk.  For automobile manufacturer‘s, the reliability of their vehicles continues to 

be the number one determinate for how they are perceived. However, consumers are becoming 

increasingly concerned about vehicle emissions. Fifty-six percent of consumers who participated 

in a McKinsey survey said they would drive a more fuel-efficient car in order to combat global  

Warming (Bonini, Hintz et al. 2008). It may therefore be damaging to an auto manufacturer who 

is perceived as only producing low fuel economy vehicles.  

 

Competitive Risk.  Since the extreme gasoline price fluctuations in 2007 and 2008, consumers 

have become much more interested in fuel-efficient and alternative-fueled cars. In fact, several 

market reports show that fuel economy is now a top factor in deciding type of vehicle to 

purchase. Eighty-three percent of respondents surveyed by Capgemini who purchased a fuel-

efficient vehicle, did so more for fuel economy than for environmental reasons (Environmental 

Protection Agency 2010). Climate change is likely to make fuel a more expensive resource in the 

future, so even if consumers are less concerned about the climate than fuel economy, that still 

means manufacturers with hybrids and other efficient vehicles will be at a competitive 

advantage.  
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Aviation 

 
Aviation Physical Exposure 

Risk 

Policy & 

Regulatory Risk 

Reputational Risk Competitive Risk 

Our Ranking 1 3 2 2 

Survey Ranking 1.32 2.11 2.20 2.34 

The aviation industry is comprised of multiple subsectors ranging from airport builders and 

maintenance, to aircraft manufacturers and their suppliers, to the airlines and air cargo 

companies. More than 20,000 companies are accounted within the U.S. aviation industry, 

however, the industry is driven by the performance of a relatively small number of airlines. The 

domestic airline sector represented a $153 billion industry in 2009 – 40% of the global airline 

value (Datamonitor1 2010). In 2014, the U.S. airlines industry is forecasted to be valued at $187 

billion and carry 777 million passengers, an increase of 9.5% since 2009 (Datamonitor1 2010). 

 

Physical Exposure Risk. The aviation industry is comprised of a sizeable physical asset 

infrastructure – airports, hangars, radar facilities, etc. – in addition to numerous mobile assets. 

Airports are highly vulnerable to natural disasters such hurricanes and blizzards. If climate 

change means increased intensity and frequency of these weather-related events, airport 

administrators must take steps to reinforce vulnerabilities, draw up appropriate response plans 

and insure assets against the occurrence of damage and lost revenue from prolonged closures. At 

the same time, airlines may want to prepare for the higher likelihood of scenarios where critical 

hubs of operation shut down or become impaired. The scenario depicted above corresponds to 

events not too dissimilar with what can be expected from normal climatic circumstances. As a 

result, the physical exposure risk is low. 

Policy & Regulatory Risk. The aviation industry faces the prospect of increased regulatory 

intervention in the short-term. Aviation emissions are rising fast, and their increasing share in the 

global GHG emissions profile makes it a target of government regulations aimed at capping 

industry-wide emissions, particularly in the EU (Llewellyn 2007). In the U.S., setting limits on 

emissions is not the policy tool of choice, yet domestic airlines flying in and out of Europe may 

have to follow – for operational and practical reasons – the stringiest set of regulations across its 

operations. Historically, slim profit margins have been the norm, thus regulatory risk is very high 

because most policy pathways represent higher costs for the airlines with little possibility to pass 

on costs to consumers in the short-term (Llewellyn 2007).  
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Reputational Risk.  As other sectors in the global economy such as energy and automobiles 

become less polluting, the share of GHG emissions contributed by the airline industry will rise in 

notoriety. Air travel is already the low hanging fruit in corporate commitments to become carbon 

neutral. Regulators may take aim at the industry because it has historically been slow to innovate 

and has failed to self-regulate in the past. However, the reputational risk is low because of the 

lack of obvious alternatives to air travel. 

 

Competitive Risk. The very high regulatory risk discussed earlier suggests the viability of the 

traditional airline business model is under pressure. Though air travel is a necessity of modern 

society, significant market and policy pressures will introduce incentives for the industry to 

become more fuel-efficient and less polluting at a faster rate. Mandates to reduce or tax 

emissions, to improve fuel efficiency, or to invest in air traffic control upgrades may erode the 

competitiveness of firms that do not invest proactively in reducing the emissions profile of their 

fleets. Potential bans on short routes served by high-speed rail – as contemplated by officials in 

China – add an extra layer of uncertainty. 
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Biomass 

 
Biomass Physical Exposure 

Risk 

Policy & 

Regulatory Risk 

Reputational Risk Competitive Risk 

Our Ranking 2 2 1 1 

Survey Ranking 1.98 1.52 1.40 2.36 

Biomass consists of all plant material on the surface of the earth and algae in the seas. There are 

various resources available that can be used for electricity production from biomass. These 

include wood, agricultural residues, forestry and paper making residues, municipal waste and 

dedicated energy crops. Biomass combustion is considered a renewable power generating 

activity and it has various commercial applications such as dedicated plants for combined heat 

and power production, co-firing in modern coal plants, and anaerobic digestion to produce 

biogas in expanding, off-grid applications such as methane capture from landfills (IEA 2007). In 

the U.S., renewable energy contributes around 7% to the national energy consumption. Of this 

nearly half is derived from biomass (Breeze 2009).  

 

Physical Exposure Risk. Biomass-powered generating facilities come in various sizes. Some 

are small-scale and may power a specific facility fueled by a locally available feedstock. Larger 

biomass combustion plants are possible due to notable economies of scale and rely on dedicated 

plantations of ―energy crops‖ such as switch grass and jatropha to become viable. Physical risk, 

as in the case of agriculture, would also hover over the production of these energy crops – water 

use and suitability of climate become concerns. The viability of the biomass industry is 

contingent on the fact that climate change does not materially affect the supply of feedstock. As 

a result, this risk is deemed high. 

 

Policy & Regulatory Risk. In the face of climate change, agricultural and energy policy are 

critical variables for the biomass sector. First, the viability of biomass depends on maintaining a 

balance between the use of land for energy crops and for food production. If climate change 

decreases agricultural output, the risk of agricultural policies that curb production of energy 

crops in favor of food will grow. Second, if on the other hand, climate change leads to an energy 

policy that convincingly supports the sector, tax incentives, renewable tariffs or selective 

financial support may benefit the biomass in the long-run (Breeze 2009). This risk is high 
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because of the possibility detrimental agricultural policies and uncertainty of energy policy at 

present. 

 

Reputational Risk. Biomass as a source of energy has undergone a significant shift in 

perception since the beginning of this decade and is now seen as a potential major source of 

renewable energy (Breeze 2009). Proponents of biomass argue that although carbon dioxide is 

released when biomass is burned, ―the growth of an equivalent quantity of new fuel removes the 

same amount of carbon dioxide from the atmosphere‖ (Breeze 2009). Yet there are critics that 

claim biomass is not a clean source of fuel and much of this has to do with the energy crop used 

for combustion. Another reputational risk is that criticism grows louder regarding the competing 

demand between land for the production of energy crops and land for producing food. 

 

Competitive Risk. Though the efficiency of feedstock combustion continues to be a key variable 

in the profitability of larger-scale biomass, over the last few years the industry has seen a 

tremendous number of strategic and technical iterations coupled with new discoveries 

(Drevensek 2010). Long-term viability of the biomass industry depends largely on the price and 

availability of the feedstock. Climate change does not represent an additional competitive risk 

beyond the physical and policy risks mentioned above. In a global context of increased energy 

demand for renewables, the competitive risk for biomass is very low. 
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Cement 

 

Cement Physical Exposure 

Risk 

Policy & 

Regulatory Risk 

Reputational Risk Competitive Risk 

Our Ranking 1 3 2 2 

Survey Ranking 1.13 2.04 1.84 2.15 

U.S. cement production takes place in 130 facilities across 37 states and accounts for a third of 

global production (Hanle, Jayaraman et al. 2004). The industry includes all manufacturing and 

distribution of cement. In 2008, shipments from the industry were estimated to be $10 billion 

(Portland Cement Association 2009). 

 

Physical Exposure Risk. The cement industry is sensitive to water shortages, since its product 

requires about 15-20% water by volume (Portland Cement Association 2011). Also, the cement 

industry‘s infrastructure could be affected by increased extreme weather events.   

 

Policy and Regulatory Risk. The industry contributes 3.7% of U.S. greenhouse gases, since 

cement is reliant on coal and petroleum coke as fuel sources for their kilns (Hanle, Jayaraman et 

al. 2004). Several cement manufacturers will be required to measure and report their greenhouse 

gas emissions under the EPA‘s Mandatory Reporting of Greenhouse Gases Rule (Environmental 

Protection Agency 2010). Future climate legislation will almost certainly have an effect on the 

industry whether in the form of a cap and trade bill or a carbon tax as cement production is 

heavily reliant on cheap coal, which will likely become more expensive. The EU Trading 

Scheme caused higher electricity prices, and as a result, electricity constitutes 25% of the EU 

cement industry‘s production costs—a 14% increase (Lehman Brothers 2007). 

 

Reputational Risk. Companies that are implementing greener strategies, such as incorporating 

fly ash into their mix, improve their eligibility for use in creating sustainable sites under the U.S. 

Green Building Council‘s Leadership in Energy and Environmental Design certification 

(Portland Cement Association 2011).  

 

Competitive Risk. Given current industry average emissions, if the right to emit a ton of CO2e 

cost $50 that would increase the cost of producing a ton of cement by approximately $12, which 

would be the biggest expense (Humphreys and Mahasenan 2002). Cement companies that 
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improve their supply-chain sustainability by becoming more energy efficient and producing less 

waste, will reduce the hardship of adapting to future climate regulation. Some companies, such 

as Holcim, are already making efforts to reduce their carbon dioxide emissions (Feigt 2009) 

.Additionally, some companies are developing methods for closed-loop water-recycling and solid 

waste recycling, reducing their vulnerability to water shortages and saving money. Falcon, Inc. 

of Minnesota has been able to save approximately $200,000 annually through water recycling 

(Minnesota Technical Assistance Program 1995). 
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Chemicals 

 
Chemicals Physical Exposure 

Risk 

Policy & 
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Reputational Risk Competitive Risk 

Our Ranking 2 3 2 3 

Survey Ranking 1.52 2.04 2 2.27 

The chemicals industry is comprised of the chemicals commodities sector, which processes and 

refines industrial chemicals; the chemicals specialty sector, which produces pigments, inks, and 

advanced polymers; and the chemicals agriculture sector, which produces agricultural chemical 

products such as fertilizers, insecticides, and weed and rodent poisons. Including the diversified 

chemicals industry, which engages in at least two of these chemical sectors, the market cap of the 

chemicals industry is more than $107.1 billion (New York Times 2011). 

 

Physical Exposure Risk. As a water intensive industry, chemical companies are susceptible to 

changes in precipitation and more frequent droughts due to climate change(Carbon Disclosure 

Project 2010). Chemical plants located in coastal areas are at risk of sea-level rise and more 

frequent intense storms and hurricanes. There are also environmental risks from spills in the case 

of physical damage to a chemicals plant. A Lehman Brothers report finds that a majority of the 

world‘s ethylene plants are located in and near ports, for ease of transport. There are 36 plants 

located in areas with severe or moderate risk of flooding in the gulf coast alone (Llewellyn 

2007). 

 

Policy & Regulatory Risk. The industry is a major emitter of GHGs and would be covered 

under policies and regulations of GHG emissions that came into force. The industry is already 

subject to the EPA Greenhouse Gas Reporting Rule (U.S. EPA 2011).Chemicals are also an 

energy-intensive manufacturing industry, responsible for 22% of all energy-related emission in 

the manufacturing sector in 2002, which places the industry second after petroleum refining (EIA 

2002). But even if energy costs increase dramatically, demand is fairly inelastic to price changes 

because chemicals are such essential inputs for many manufacturers. 

 

Reputational Risk. There is growing awareness and concern of the safety of chemicals for the 

health and the environment, but this is mostly related to issues of toxicity and hazard and not the 
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GHG emissions associated with chemicals manufacture. Investors are more aware of the climate-

related risks to the industry, which are potentially significant. 

 

Competitive Risk. The industry must be prepared for the physical and policy/regulatory risks. 

The demand for clean energy also creates many new opportunities for the industry, such as the 

development of new low-emission materials, chemical aspects of carbon capture sequestration 

technology, energy storage, biofuels, and more. 
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Coal 
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Survey Ranking 1.61 2.52 2.73 2.81 

The coal industry considered in this section includes exploration, mining, processing, and its 

transport network. Its market cap in April 2011 was valued at $12.1 billion (New York Times 

2011).Coal represents about 20% of U.S. energy consumption. The U.S. produces more energy 

from coal (22%) than any other energy source. The biggest coal regions are found: along the 

Appalachian Mountains, centered in West Virginia; in Texas, which contributes nearly one-third 

of total production for the Interior region; and the Western region, which produces more than 

half of the coal in the U.S. 94% of the coal in the U.S. is used for generating electricity. The U.S. 

holds almost 30% of the world‘s coal reserves. The U.S. Energy Information Administration 

(EIA) estimates that there is enough recoverable coal to meet U.S. coal consumption for about 

146 years without new technologies and reserves. Coal by-products are also used to make 

plastics, tar, synthetic fibers, fertilizers, medicine, and steel, and are important for the concrete 

and paper industries (EIA 2010). 

 

Physical Exposure Risk. The coal industry infrastructure includes mining operations—surface 

and underground—and an extensive rail network for transporting coal (McCollum 2007).About 

71% of U.S. coal is transported by rail; the rest is moved by barge, ship, truck, or pipeline (EIA 

2010). Very hot days and heat waves can deform the rail-track and expand bridge joints. More 

frequent floods and storms can damage infrastructure and disrupt transport and mining 

operations (Engineering the Future 2011). 

 

Policy & Regulatory Risk. There is enormous uncertainty in the direction of energy policy and 

coal is often the crux of the debate as the top energy supplier. However, given President 

Obama‘s moderate approach to energy and a strong and an enduring base of coal supporters in 

Congress, this industry is not in serious danger of any dramatic policies in the foreseeable future. 

For example, President Obama‘s March 2011 energy plan affirms the Administration‘s support 

for coal capture and sequestration (CCS) technology development; the Administration created a 

new Interagency Task Force on Carbon Capture and Storage, and the American Recovery and 
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Reinvestment Act has provided $3.4 billion in funding for CCS development (The White House 

2011).  

 

Reputational Risk. In recent years, the coal and the oil industries have been the face of ―dirty‖ 

energy, and the targets of an aggressive campaign by environmentalists in pursuit of cleaner 

energy policies that will help slow global warming. The coal lobby, in turn, has long been a 

powerful lobby that has paid considerable time and effort in protecting its industry (SourceWatch 

2011). Investors may become more concerned about fossil fuel-based energy in general, as 

uncertainty in energy policy amounts to more risk in investing in the coal industry, including 

expensive coal-based technologies like CCS, oil shale, and coal-to-liquids (Ceres 2010). 

 

Competitive Risk.  Coal‘s potentially greatest competitor as a source of energy is natural gas. 

The natural gas industry has exploded in recent years as improved hydraulic fracturing 

technology has made drilling for natural gas more feasible and less costly. The two key 

advantages of natural gas are: (1) there are vast stores of shale rock in the U.S., and (2)natural 

gas emits less GHG‘s than coal when burned for energy. However, so long as there remains an 

abundance of coal in the U.S., there will be interests seeking to keep coal as a major energy 

supplier(EIA 2010). To stay competitive, the industry will need to contend with its greenhouse 

gas emissions. CCS is its most promising solution, but significant issues like storage integrity, 

infrastructure, and high cost remain (Pew Center on Global Climate Change 2011). The industry 

will need to plan for early investment and aggressive R&D if CCS is to be an effective and 

economically viable solution. 
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The industry includes recreational, subsistence and commercial fishing, and the harvesting, 

processing, and marketing sectors. The industry includes almost 2000 companies, which have a 

combined worth of $4billion (Hoovers 2011). 

 

Physical Exposure Risk. Global warming will result in new fresh and salt water thermal 

regimes and mixing properties, which will in turn influence the productivity of the aquatic flora 

and fauna. Scientists anticipate that climate change will include more frequent periods of 

extreme water temperatures and altered patterns of intense water flow in rivers. Coastal marine 

habitats will be changed due to rising sea levels and more frequent storms (Watson, Zinyowera et 

al. 1998). Warmer temperatures will spur many marine species to migrate towards the Poles. 

Therefore, fisheries in the tropics are expected to lose the most, while Northern latitude fisheries 

may benefit (Cheung, Lam et al. 2009). However, freshwater species will be more limited in 

their ability to migrate to habitable waters (Watson, Zinyowera et al. 1998). 

 

Policy and Regulatory Risk. The fishing industry does burn a significant amount of fossil fuels, 

and therefore, contributes to global warming. Each ton of fish products emits approximately 1.7 

tons of carbon dioxide. The industry accounts for 1.2% of global oil consumption (North Sea 

Foundation 2008). Climate change legislation may require large emitters within the fishing 

industry to reduce greenhouse gas emissions.  

 

Reputational Risk. The majority of fishermen sell directly to large companies, such as Trident, 

Ocean Beauty, Silver Bay and Bumble Bee, which handle the processing and distribution of the 

fish. Presently, these companies do not demonstrate preference for fish caught by boats that 

employ greener practices. The primary concern for the buyers is freshness (Bjornson 2011).  

 

Competitive Risk. In 2000, global fisheries consumed 50 billion liters of fuel (North Sea 

Foundation 2008). If climate legislation increases the costs of fuels, then fishermen who have 
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invested in more efficient vessels will be at a comparative advantage. The number of larger fish 

species is expected to decline, while smaller, low-priced species are expected to increase.  To 

prepare for this shift, fishermen should be advised to become licensed in the fisheries expected to 

flourish under climate change (Watson, Zinyowera et al. 1998). This is especially true for cod 

fishermen in the U.S.; scientists predict a 50% decrease in the East Coast cod population by 2050 

(Cheung, Lam et al. 2009). 
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Construction, Infrastructure and Real Estate 
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Survey Ranking 1.91 1.77 1.93 2.22 

Infrastructure is the physical network of structures and facilities that supports the functioning of 

a community; it generally encompasses the energy, communications, water, and transportation 

sectors. This section refers to the water and transportation sectors, which are maintained to some 

extent by federal, state, and/or local governments. Communications and energy infrastructure are 

covered separately in this chapter. Real Estate has a market cap of $27.9 billion and involves all 

aspects of developing, renting, leasing, and managing residential and commercial properties. The 

Construction and engineering industry, with a market cap of $4.9 billion, includes the 

construction of commercial buildings, civil engineering projects, and industrial plants. 

Homebuilding has a market cap of $2.8 billion (New York Times 2011). 

 

Physical Exposure Risk. Infrastructure is vulnerable to the physical impacts of climate change, 

especially increases in very hot days and heat waves, rising sea levels, more frequent intense 

precipitation events, and more intense hurricanes. Water infrastructure will be further affected by 

changes in precipitation patterns which can alter the availability and quality of water, and in 

drought conditions, demand for water (Engineering the Future 2011). In addition to direct 

physical risks, the construction industry may have more frequent work disruptions associated 

with severe weather events. Real estate is susceptible to flood and wind damage from severe 

weather events. A 2008 National Academy of Sciences special report identifies the following 

needs for transportation, which are also applicable to other sectors: to inventory vulnerable 

infrastructure and prioritize the most at-risk for improvement; to update planning models to 

include climate change and adaptation and develop better decision support tools to do so; to 

reevaluate infrastructure design standards; to develop evacuation/emergency response plans and 

monitoring technologies that can detect pending failures (National Academy of Sciences 2008). 
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Policy & Regulatory Risk. 

 Green Buildings: President Obama is a proponent of energy efficiency and he includes a 

number of programs and goals in his March 2011 energy plan which promote energy 

efficiency in residential, commercial and government buildings (The White House 2011). 

For instance, the ―Better Buildings Initiative‖ has a goal of improving efficiency of 

commercial facilities 20% by 2020 (The White House 2011). There are also climate 

adaptation efforts targeting building codes for improving resiliency against storms and 

rising sea level. While sustainability features are gaining popularity in new construction, 

policymakers are also thinking about how best to retrofit existing building stock (Ceres 

2010). 

 Infrastructure: The President‘s 2012 Budget proposal would create the National 

Infrastructure Bank (I-Bank) to support infrastructure projects ―of regional or national 

economic significance‖ (The White House 2011). 

 Real Estate: Real estate values may fall in areas that are newly zoned as a flood plain and 

as insurance becomes more expensive for storm-prone areas. 

 

Reputational Risk. The U.S. Green Building Council (USGBC) pioneered the Leadership in 

Energy and Environmental Design (LEED) certification for buildings that meet standards of 

performance in energy, water, indoor air quality, waste and other metrics (USGBC 2011). Today, 

LEED is a widely recognized and sought-after certification for building owners and renters, 

whether they are corporations, nonprofits, or government looking or needing to boost their green 

image or obtain the benefits of sustainable architecture. LEED and other similar certifications 

have spurred market demand for sustainable construction materials and services. As such, brand 

value is becoming more important for the construction and real estate sectors. For the 

transportation and water infrastructure sectors, there is no brand value as these are generally 

public goods. 

 

Competitive Risk. Regardless of whether or not there is reputational risk, the physical risk is 

significant and it is imperative that these industries prepare for climate change impacts. The 

various incentives and political support for energy efficiency and infrastructure improvements 

also create a lot of new opportunities for business. 
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Electronics and Computers 
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The electronics industry as discussed here is comprised of various computer manufacturing and 

services sectors such as storage & peripherals, hardware, software, networking, and Internet 

services and infrastructure. Manufacturers of applied consumer and commercial electronics also 

fall into this scope. Builders and operators of data storage centers feature prominently in this 

analysis because of the energy intensity of these assets. It is difficult to put precise numbers on 

the worth of this combined industry scope,  

 

Physical Exposure Risk. The physical exposure of the industry is very high with potential 

adverse effects on most manufacturing and operation assets. There are three features that 

increase the risk borne by manufacturing facilities: dependence on reliable access to inputs such 

as energy and water; reliance on just-in-time logistics; and clustering of manufacturing facilities. 

In climate change scenarios, hotter summers and colder winters add stress to the energy 

infrastructure and might result in disruptions or rationing. Water scarcity also poses a threat to 

semiconductor manufacturers, which are heavy water users. Climate change may also affect the 

reliability of just-in-time logistics due to increased frequency of weather-related disruptions. In 

addition, manufacturers of electronics tend to cluster in industrial parks or other areas with 

suitable public infrastructure. This increases the risk of major disruptions due to flooding or 

impairment of regions due to sea level rise or drought.  

 

Policy & Regulatory Risk. Government plays a prominent role in the policies and practices 

shaping the electronics industry. In this industry, public policy appears to be proactive or at least 

responsive to many environmental concerns. The Energy Star program of the EPA has long 

encouraged manufacturers to increase the energy efficiency of products. Efforts to ban or restrict 

the presence and disposal of toxics in electronics are also effective tools to prevent high GWP 

substances from being released during manufacturing. As dealing with climate change rises to 

the top of the environmental agenda, more policies like these could be expected with potentially 
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wide-ranging effects. As the energy intensity, both in the manufacturing and consumer-use 

phases, of electronic products and services come into focus, the risk of policy pressure becomes 

higher. 

 

Reputational Risk.  Electronics have much lower carbon intensity than other industries, 

however, there are material indirect linkages to higher carbon intensity, mainly through 

consumer use of appliances. Exploding growth in data volume also has driven higher the carbon 

intensity of the computing sector, most notably through the construction of data centers, which 

are high power users. Brand value at risk in these sectors depends upon whether customers will 

make the link to climate change issues, and if it matters if they do (Trust 2005). Our view is that 

risk is high because consumers are starting to make the link and become increasingly 

sophisticated about understanding product origin and impact. This precedes a stage in which 

consumers modify their purchase behavior to reflect their concerns about climate change (Trust 

2005). 

 

Competitive Risk. The potential impact of climate change on the electronics industry‘s 

competitive landscape is high. Consumer-driven sub-sectors, such as consumer electronics and 

appliances, have a high degree of exposure to stakeholder pressure calling for an adequate 

response to climate change. Most component manufacturers also face business continuity risks 

associated to potentially unstable supply of raw materials and water. Sectors highly dependent on 

energy, such as large Internet companies and data warehouses also face increasing energy costs. 

Some technologies offered by this industry, however, will be in demand as companies decrease 

their carbon footprints, such as IP telephony, energy efficiency software, and GHG management 

solutions (Llewellyn 2007). 
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The finance and banking industries is one of the largest sectors of the U.S. economy. This 

industry category includes commercial banks, investment banks, stock exchanges, and other 

firms involved in capital raising, wealth management and related research services. The industry 

is very large. For example, commercial bank assets in the U.S., which are comprised of loans and 

leases, investment securities, cash and other assets, totaled $11.8 trillion in 2009 based on gains 

of 7.1% per year from 2004 (Freedonia1 2010). 

 

Physical Exposure Risk. The industry is not characterized by large numbers of physical assets, 

thus its physical exposure is negligible. Some retail-focused banks do possess large networks of 

brick-and-mortar locations, which are often not situated on the coast. Mass migration of 

populations as a result of flooding or desertification is always a risk in worst-case scenarios, 

albeit they remain a highly localized event. Given the above, the risk of physical impacts on 

banking assets is negligible. 

 

Policy & Regulatory Risk. The fortunes of the banking and investment sectors are intimately 

tied to the fortunes of the industries these invest into. Investment firms may begin – as some 

already do – modeling the effects of potential global carbon market developments on the 

economy (Deutsche-Bank 2011). Other regulatory developments, such as the move made by the 

Securities & Exchange Commission to encourage firms to disclose material risks related to 

climate change, will enable investment firms to better assess systemic portfolio risks. However, 

it is not expected that financial firms will be affected directly by domestic or international 

policies aimed at mitigating or adapting to climate change. As a result, policy or regulatory risk 

is very low. 

  

Reputational Risk. The cost of offsetting actual carbon emissions is minimal allowing banks to 

limit easily reputational cost (Llewellyn 2007). As a result, most banks are expected to pledge 
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carbon neutrality goals and improve the energy efficiency of their headquarter buildings and 

retail locations. In the investment arena, asset managers and professional investors have 

responded appropriately to market needs by developing investment portfolios or indices – such 

as the Dow Jones Sustainability Index – that allow clients to invest in companies with strong 

environmental performance. Banks and investment firms have for the most part avoided 

significant reputational risks by lending to industries that are large contributors to GHG 

emissions. As evidenced until now, reputational risk is negligible because the public places the 

onus on individual firms and not on the firms that lend to these. 

  

Competitive Risk. Banks in general do not stand to be beneficiaries of climate change to the 

extent that economic conditions worsen as a result (Llewellyn 2007). Banks are broadly exposed 

to the whole economy, principally the corporate and household sectors, thus the industry is 

geared to the gross domestic product. The key risk to commercial banks earnings is credit 

quality, or rather, the inability to appropriately assess risk in the face of unknown and 

unpredictable systemic risks caused by climate-related negative events (Llewellyn 2007). 

Investment banks, on the other hand, in their role as allocators of capital, will likely benefit from 

any rapid technological change. Venture capital, a type of investment firm focused on early-stage 

startups, now invests over 10% of available capital on renewable energy. Banks may also profit 

from trading GHG-emission reduction credits and commodities influenced by weather-related 

volatility. Based on the complexity of the risks and opportunities in this industry, the competitive 

risk is high. 
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This industry includes food and beverage technology, manufacturing, processing, marketing, 

packaging, distribution and points of service, such as restaurants and bars.  The value of U.S. 

food and beverage manufacturing plants accounts for 13% of all shipments from the U.S. (USDA 

2010). While this is an industry that is closely tied to the agricultural industry, they are two 

distinct industries that are operated and regulated quite differently. 

 

Physical Exposure Risk. The Food and Beverage industry is extremely sensitive to physical 

climatic changes. A scarcity of water could disrupt product manufacturing because it is typically 

required as a coolant for plants and as a primary ingredient for food and beverage products. 

Limited water availability will also adversely affect crop yields and raise the prices for critical 

raw material in the food and beverage industry. Extreme weather events will also be damaging to 

crop yields and manufacturing plants and infrastructure. Furthermore, scarce fresh water and 

warmer temperatures could increase the likelihood of food contamination and therefore costs 

associated with ensuring compliance with food and safety regulations
 
(Krechowicz, Venugopal 

et al. 2010). 

Policy and Regulatory Risk. Unless large emitters of greenhouse gases, few food and beverage 

businesses are likely to find themselves directly subject to climate change related regulation. The 

EPA‘s Mandatory Greenhouse Gas Reporting Rule is intended to only cover the largest meat and 

poultry, fruit, vegetable and juice processing facilities. The EPA is expecting that only 100 food 

and beverage facilities, out of 5,700 nationally, will be subject to the GHG Reporting Rule 

(Environmental Protection Agency 2010). Motivation to initiate sustainability measures in the 

food and beverage industry has stemmed primarily from the physical effects of climate change 

and less because of the threat of regulation (Holmes 2011). However, climate change policies are 

having indirect effects on some products. For instance, subsidies supporting corn for biofuel 

have convinced barley farmers to switch their crop to corn, and this is leaving the beer industry 

in the lurch (Gugoff 2007). 
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Reputational Risk. In 2006, The Carbon Trust began use of the ―Carbon Reduction Label‖ for 

food and beverage products that lower their emissions by 20% within 2 years of certification. 

While the label is widely used in England, there is currently no study as to whether products 

bearing the label are doing better relative to their competition (Tait, Miller et al. 2011). A study 

conducted by McKinsey asked consumers what types of actions they would be willing to take in 

order to stop climate change. 44% were willing to purchase locally produced-products. The study 

also asked, ―What should food and beverage companies do to make you more inclined to choose 

their products over others?‖ 34% said ―reduce waste and pollution in manufacturing,‖ 13% said 

―develop more environmentally friendly products,‖ and 22% said take ―aggressive action to 

reduce energy consumption and help prevent climate change‖ (Bonini, Hintz et al. 2008). 

 

Competitive Risk. Taking action on climate change is providing a competitive edge for some 

food and beverage companies. For example, McDonald‘s scores suppliers on energy, waste, 

water and air pollutants, and wants to partner with the meat and dairy suppliers who can 

demonstrate improvement (Holmes 2011). Pepsico is also trying to improve the sustainability of 

its supply chain in the event climate change restricts the availability of water and agricultural 

products such as sugar cane, corn, rice, potatoes, etc (PEPSICO 2009). As a result, Pepsico will 

be better positioned relative to its competitors should there be significant climatic changes.  
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The ground cargo industry is comprised of long-distance and local freight transport by truck and 

rail. Freight transport is part of the larger transportation and warehousing sector of the U.S. 

economy, which also includes the carrying of passengers, warehousing and storage of goods, 

scenic and sightseeing transportation, and support activities (Freedonia2 2010). This industry is 

comprised of over 200,000 companies and is expected to be valued at $910.9 billion by the end 

of 2015 considering a year-on-year growth rate of 4% (Datamonitor2 2010). 

 

Physical Exposure Risk. The transport sector is vulnerable to the predicted increase in 

frequency and intensity of storms – wind, rain, snow (URS 2010).The long-term risks of climate 

change will threaten the infrastructure on which the industry depends such as roads and railroads. 

Real estate assets such as warehouses and service stations would also be at risk particularly in 

increasingly flood-prone areas. Existing infrastructure has been engineered and built for our past 

or current climate and may not be resilient to continued climate change in the long-term (URS 

2010). The physical impact risk is high given the potentially disruptive effects of infrastructure 

failure. 

 

Policy & Regulatory Risk. Government sees a strategic interest in procuring a sound domestic 

infrastructure that supports a vibrant transport sector. Major policy and regulatory risks are, 

respectively, inadequate investment in building resiliency within the current and future transport 

infrastructure – such as bridges, roads, railroads – and carbon emission policies that raise 

industry costs. The risks to the industry are low however. Policies, such as heightened fuel 

standards, most likely will be gradual and will allow industry players to adapt.  

 

Reputational Risk. Ground cargo transport will for the most part be immune to reputational 

risks stemming from inaction on climate change. In general, however, the farther a sector is from 

the retail market, the fewer reputational risks arise (Llewellyn 2007). Consumers will continue to 
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regard poorly sectors that have a particularly detrimental impact on the environment, such as 

trucking, but stakeholder pressure will be tempered until viable alternatives come online. 

 

Competitive Risk.  Key inputs for rail and road operators include fuel and electrical power. As a 

result the viability of the rail and trucking business model is tied to the price and availability of 

these inputs. Thus, there is an inherent business risk related to government policy or eventual 

international treaties that internalize the global warming impacts of fossil fuels. Sub-sectors with 

the highest emissions profiles are particularly at risk. Similarly, technological advances in the 

medium- to long-term – such as natural gas or electricity-powered long-haul vehicles – may 

yield an obvious better alternative to fossil fuel-powered ground transport. Despite the above, the 

competitive risk is moderately high because pressure will likely come from domestic policy 

rather than a more forceful consumer response. Despite dramatic increases in fuel prices over the 

past few years, there is little evidence of any significant effect on demand which suggests that 

changes in consumptive patterns, if any, are likely to be gradual (Llewellyn and Chaix 2007).



 61 

Healthcare 
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Reputational Risk Competitive Risk 

Our Ranking 2 1 1 2 

Survey Ranking 1.54 0.91 0.98 1.34 

The healthcare industry includes the manufacturing of medical equipment, supplies, and the 

operation of healthcare facilities. Pharmaceuticals are covered separately in this chapter. The 

market cap for this sector is $69 billion (New York Times 2011). 

 

Physical Exposure Risk. A 2009 report from the U.S. Climate Change Science Program 

identifies the following risks to human health associated with anticipated climate events: 

 A very likely risk that heat-related death and illness will increase over the coming 

decades; 

 A likely risk in the spread of food- and water-borne diseases among susceptible 

populations; 

 U.S. Regional effects: 

o increases in ground-level ozone and pollutants in northern areas and cities,  

o heat-related illnesses from more frequent heat-waves in Mid-Atlantic cities and 

Midwestern and Northeastern cities unaccustomed to prolonged heat events,  

o spread of vector-borne diseases northward, degraded air quality from forest fires 

in the west, 

o increased risk of injuries, illness, and mortality from hurricanes and storm surges 

in coastal areas; and 

 Increased stress on water infrastructure from precipitation changes than can increase risk 

of water contamination, such as from sewer overflow. 

 At the same time, climate change may also bring some benefits with warmer climates 

(U.S. Climate Change Science Program 2009). 

In April 2011, the American Medical Association reported an increase in incidents of dengue 

fever, a tropical disease, in the Florida Keys over the past two years and 10 times more cases of 

Lyme disease, a vector-borne disease in Maine (Morello 2011). 
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Policy & Regulatory Risk. Policies and regulations will affect the healthcare industry indirectly, 

such as through the cost of energy or pharmaceuticals. The industry has also been tapped for 

engagement in climate change adaptation planning and as stakeholders for climate legislation. 

The U.S. Climate Change Science Program offers this basic policy recommendation: ―The most 

important adaptation to ameliorate health effects from climate change is to support and maintain 

the United States‘ public health infrastructure‖ (U.S. Climate Change Science Program 2009) 

 

Reputational Risk. Given the way the healthcare system currently operates in the U.S.—where 

health insurance is obtained through one‘s employer—there isn‘t much flexibility on the 

consumer‘s part for choosing his/her healthcare provider. As such, the brand value is low. For 

areas where consumers have choices, a company‘s actions on climate change are not an 

important consideration. However, there is a growing desire for more sustainable operations in 

healthcare (Deloitte 2011).  

 

Competitive Risk. Climate-related increases in costs, anticipation of more healthcare needs, and 

the growing sustainability trend require that this industry consider climate change in its business 

planning and operations. 
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Insurance 

 
Insurance Physical Exposure 

Risk 

Policy & 

Regulatory Risk 
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Our Ranking 3 2 1 3 

Survey Ranking 1.81 1.25 1.52 2.34 

 

Insurance is about the transfer of risk, in which the policyholder pays a premium to an insurer to 

take on a specific risk. The industry consists of three main sectors: (1) personal and commercial 

property (P&C) insurance (market cap of $96.6 billion), (2) life and health insurance (market cap 

of $43.7 billion), and (3) the reinsurance sector which covers insurance companies themselves 

(New York Times 2011). 

Physical Exposure Risk. The industry has already begun to grapple with the physical impacts of 

climate change. The year 2010 saw 950 natural catastrophes, totaling $37 billion in insured 

losses, marking the year as among the worst in insurance losses since 1980 according to Munich 

Re, a global reinsurance company that has been tracking such information for decades (Kirkland 

2011).This is consistent with a growing trend of major weather-related catastrophes since 1950 

(see fig.). Notably, eight of the top ten costliest natural catastrophes worldwide for the insurance 

industry since 1980 (not considering the March 2011 earthquake in Japan)have affected the 

United States. Hurricanes dominate the list with seven catastrophes. Hurricane Katrina is 

responsible for the most expensive insured loss of $62.2 billion; more than triple that for 

Hurricane Ike, the next most expensive natural catastrophe (Munich Re. 2011). 

 

Source: Munich Re, 2009. 
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Climate change is predicted to increase the risk of such extreme weather events, as well as a 

gradual change in the climate and sea level. The industry relies heavily on risk modeling to 

evaluate new risks for coverage, inform the underwriting process, and manage risks across a 

company‘s entire portfolio (Macdonald 2010). However, the industry is struggling with 

incorporating climate change into its models, particularly with the uncertainty surrounding the 

frequency and severity of direct and indirect (UNEP/SBI 2011); for example, the rising sea level 

impacts on coastal properties or health care costs associated with the spread of vector-borne 

diseases. A 2011 United Nations Environment Programme and Sustainable Business Initiative 

survey (hereafter referred to as ―UNEP/SBI survey‖) of insurance and financial companies found 

that less than half of respondents feel they are sufficiently well-informed on climate change. In 

North America, 68% of respondents reported themselves as ―badly informed and/or would like to 

be better informed‖ about climate risks (UNEP/SBI 2011). 

  

Policy & Regulatory Risk. To hedge against climate uncertainty, regulators and ratings 

agencies may increase the capital that insurance companies are required to have on hand so that 

they may be available to pay for claims, as was the case after Hurricane Katrina in 2005 

(Llewellyn 2007).By extension, insurance premiums may increase in the short term for particular 

areas and demographics, while certain risks may become uninsurable. As a consequence, local 

and federal governments may find themselves shouldering the risks of the newly uninsured 

(Llewellyn 2007). 

In March 2009, the National Association of Insurance Commissioners (NAIC), a 

voluntary organization of all the state chief insurance regulatory officials in the U.S., adopted a 

mandatory requirement that all insurance companies with annual premiums that exceed $500 

million be required to disclose their financial risks due to climate change and actions taken to 

mitigate such risk (NAIC 2009). A year later, a backlash from state commissions uncomfortable 

with the perception of being engaged in the climate debate, succeeded in scaling back the 

requirement so that companies can choose to disclose survey results anonymously (Lehmann 

2010). 
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The National Flood Insurance Program 

Since 1968, the federal government has been providing flood insurance through the 

National Flood Insurance Program (NFIP), which is run by FEMA. Private insurers 

currently provide very limited flood insurance because they are unwilling to insure 

against floods, which are high-risk and high-cost. Floods are involved in 90%of all 

natural disasters in the United States(GAO 2008).The series of disastrous hurricanes from 

2004-2005, particularly Hurricane Katrina, forced the program to borrow heavily from 

the U.S. Treasury, leaving the program today struggling with almost $18 billion of debt 

and near insolvency (Williams Brown 2011). 

 

The program provides subsidized flood insurance, which critics argue fails to reflect the 

actual risk-based market price of living in a flood zone, and as a result, creates more risk 

by attracting more construction and people to these areas. NFIP is enormous and 

expensive: FEMA manages 5.5 million flood policies, about 22% of which are priced at 

less than half of their true risk price, at an annual cost of $1.8 billion (Lehmann 2011). 

 

Congress is currently considering legislation to reform NFIP. In April 2011, the House 

Finance Services Subcommittee passed a bill sponsored by Representative Judy Biggert 

(R-Ill) that takes steps towards privatizing flood insurance and would raise premiums as 

much as 20% annually for some currently subsidized properties and properties newly 

zoned within a floodplain due to ongoing floodplain remapping efforts (Quinlan 2011). 

 

The Government Accountability Office has also reported on FEMA‘s serious operational 

and management issues and recommends that the agency improve its strategic planning, 

human capital planning, intra-agency collaboration, records management, acquisition 

management, and information technology (GAO 2008; Williams Brown 2011). 

 

Given the need for reform, there will likely be continuing pressure for policies requiring 

the insurance industry to provide more flood insurance, which would be a very expensive 

risk for the industry.    
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Reputational Risk. The industry has been under scrutiny by the public and investors alike for 

how it addresses climate change. Ceres—a network of investors and environment and public 

interest NGOs working with investors and companies on sustainability issues—has an active 

campaign pressing the insurance industry to take on a leadership role on climate change (Ceres 

2011). Ceres argues that the insurance industry has the clout to motivate policy change as 

lobbyists and via its ability to essentially dictate the underwriting criteria that are needed to 

support effective climate change mitigation and adaptation measures (Ceres 2011).For instance, 

the industry could require that building code standards require existing structures be retrofitted 

for protections against storm damage and incorporate energy efficiency features as conditions for 

more affordable coverage (Ceres 2010).Acknowledging the importance of the insurance industry 

to the solution, some have suggested that the insurance industry receive carbon credits as an 

incentive for encouraging emissions reductions and adaptation (Lehmann 2010). 

Investors are also increasingly paying attention to climate risk. Life insurers manage vast 

portfolios with investments in equity and bond markets. These investments have some level of 

embedded climate risk, and depending on their portfolio mix, some industries, such as the coal, 

may be considered or perceived as risky. To compensate for this risk, investors may raise the 

cost of capital (Llewellyn 2007).Ultimately, however, the brand value of the industry is relatively 

low because insurance coverage is a fairly inelastic product. 

 

Competitive Risk. In the short run, insurers may benefit from higher rates and a new market for 

new products, but in the long run, this may draw increased competitors into the market 

(Llewellyn 2007). The UNEP/SBI survey report concludes that companies that can successfully 

manage its climate risk profile will have an advantage: ―…insurers that get ahead of the curve in 

understanding and managing the risks linked with the physical impacts of climate change will 

build a strong competitive advantage relative to lagging competitors.‖ Hence, information is 

crucial. The survey revealed industry demand for more applied climate research and information 

products, with top votes for sectoral analyses, regional scenarios, and project databases (e.g. for 

renewables). Insurers and reinsurers were especially willing to cooperate with data providers, 

research institutes, and other partners towards meeting this need. Insurance companies also 

identified a need for market potential studies for new and/or modified insurance products. 
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The maritime industry is comprised of river, lake and coastal cargo shipping companies, 

passenger ferry and cruise services, and the port infrastructure that supports these activities. The 

domestic water freight revenue is forecasted to reach $30 billion in 2013 based on growth of 

0.3% per year from 2008 (Freedonia3 2010).Other estimates value the industry at $60 billion in 

2015 (Datamonitor3 2010). The U.S.-flag cargo fleet counts with over 40,000 vessels. Seaport 

operators and their assets constitute a large sub-sector of the industry. The U.S. is home to some 

of the most modern and large port facilities in the world. 

 

Physical Exposure Risk. Being located at the coast, ports are vulnerable to changes in sea level 

rise caused by high tides and increased storm surges (URS 2010). High winds associated with 

increase in the frequency and intensity of storms can also have physical and efficiency impacts 

on ports and ocean-going vessels (URS 2010). Some scientific estimates suggest sea level rise 

may start to take effect in the 2050s. Unless ports and other coastal infrastructures take steps to 

mitigate the, the risk of physical impact is moderate. 

 

Policy & Regulatory Risk. The maritime industry faces the prospect of increased regulatory 

intervention in the short-term. Maritime GHG emissions have been rising steadily and also 

contain other harmful gases such as carbonaceous particulate matter and sulfur, which is a 

precursor to acid rain. Even if the U.S. takes a status quo approach to climate change policy, U.S. 

shipping companies trading with European Union countries, for example, may have to adopt 

stringent carbon regulations. In 2008, the Port of Los Angeles introduced strict regulations on 

incoming vessels such as a no engine-idling policy. Such intra-industry policies can also 

materially affect the industry‘s business as usual. 

 

Reputational Risk. Shipping is an industry far removed from the public eye and will most likely 

be immune to reputational or litigious risks. Cruise ship operating companies, however, will have 
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to articulate at some point their stance on the global warming issue. Ocean ships use the lowest 

grade of fuel – bunker fuel. In most cases, policy will be key in requiring the use of better grade 

fuels, such as the European Union‘s levy on carriers that disregard to follow the low-sulfur diesel 

requirement. But in the case of cruise companies, customers, if well informed, may drive this 

change. 

 

Competitive Risk.  The viability of the shipping sector‘s business model is marked by risks on 

multiple fronts. The sector relies on the constant availability on fossil fuels thus making shipping 

operators and the supply chains these sustain vulnerable to disruptions in the supply of oil. 

Higher oil prices are typically transferred to customers, but prolonged higher fuel prices – as is 

expected in future scenarios – will most likely cause a structural reduction in demand. High fuel 

prices and subsequent decreases in demand will most likely affect cruise ship companies more 

pronouncedly.  
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Mass Transit 
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Mass transit is often considered infrastructure. Mass transit includes the transportation that is 

shared by the general public: trains, buses, subways, light rail, trolleybuses, trams, and ferries. 

The U.S. government owns and operates Amtrak, the railway company which provides inter-city 

train service. The freight industry does not move passengers but shares a lot of the same 

infrastructure and is economically important (New York Times 2011). 

 

Physical Exposure Risk. Mass transit relies on the transportation infrastructure described in the 

Construction, Infrastructure, and Real Estate section. Very hot days and heat waves affect 

pavement integrity and can deform rail-track. More frequent and intense precipitation events 

threaten to erode road and bridge supports, and cause flooding, and other storm damage. 

Infrastructure in floodplains and coastal areas, and underground rail are most at risk of flooding 

(Engineering the Future 2011).  

 

Policy & Regulatory Risk. Mass transit is almost entirely at the mercy of government support 

and funding. As such, their funding is subject to the state of the budget, competing priorities, and 

politics. Federal funding is often restricted or requires matching amounts. Funding is sometimes 

further complicated by the need to coordinate with multiple county or state governments, as is 

the case with the Metro subway system in the Washington, D.C. area. Mass transit systems 

without sufficient and dedicated government funding have to rely heavily on revenues from 

fares, which is often just enough to cover regular operations and basic maintenance. Critical 

long-term system upgrades and rehabilitation may go neglected and put the safety of passengers 

at risk (Transportation for America 2009). 

Policymakers are increasingly paying attention to the built environment, which 

encompasses all the manmade surroundings that support human activity—from the small scale 

(e.g., a home or park) to the neighborhood- and city-scale.―Smart Growth ‖and the Department 

of Transportation‘s “Livability‖ initiative refer to community designs that support more 

transportation choices beyond the automobile (U.S. DOT 2009; U.S. DOT 2011). Dedicated 
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rapid-transit lanes for buses, light rail, and even trolleys are growing in popularity today. These 

projects will help expand transportation choices for the 46% of U.S. households that don‘t have 

access to any public transportation. These initiatives are motivated by the need to reduce vehicles 

miles traveled (VMT) and help reduce the transportation sector‘s carbon footprint, which 

accounts for one-third of U.S. greenhouse gas emissions, the second largest source after the 

electric power industry (EIA 2011). Public transportation reduces greenhouse gas emissions in 

two main ways: as a low emissions alternative to driving, and in helping to reduce vehicle miles 

traveled by facilitating compact land use and development. Public transportation in dense areas 

reduces emissions by both shortening the length of the average trip and reducing the number of 

trips that a person needs to take (U.S. DOT 2009).LEED-ND (LEED-Neighborhood Design) is a 

new certification by the U.S. Green Building Council that recognizes the importance of the 

neighborhood and is awarded to projects that successfully consider its relationship to the 

neighborhood, such as its proximity to mass transit or attractiveness of the façade (USGBC 

2011). 

The Obama Administration is a strong proponent of high-speed rail. The Administration 

has a goal of providing 80% of Americans with access to high-speed rail within 25 years 

(Scientific American 2011). The 2009 Recovery Act committed $8 billion to high-speed rail, 

although some Republican governors have rejected the stimulus funding to great fanfare (Rahim 

2011). The Charlotte-Raleigh-Richmond-Washington, D.C. corridor received approximately 

$68,000,000 in funding, $22 million of which is for the Charlotte-Raleigh stretch(U.S. DOT 

2010). 

 

Reputational Risk. Mass transit competes with other forms of transportation, primarily the 

vehicle. However, given the lack of transportation options in general, transportation choices are 

determined by necessity and availability, not necessarily reputation. Therefore, brand value for 

this industry is low. There is some risk that stems from the politicization of mass transit, which 

could influence the public support for improving and expanding mass transit. 

 

Competitive Risk. There isn‘t much competition within this industry since mass transit is a 

public good/service. However, given the enormous policy risk, it is important that mass transit 

lobby for support and funding to ensure the existence and growth of this industry. 
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Media and Entertainment 
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This diverse industry includes music, movies, live performances, television, newspapers, 

internet, recreational parks, radio, spectator sports, video games etc.  The United States movie 

industry alone is worth over $24 billion (Dobuzinskis 2010). 

 

Physical Exposure Risk. Sports stadiums and outdoor parks risk storm damages from extreme 

weather events. The number of exceptionally hot days per year is predicted to increase in some 

regions, possibly deterring potential customers from visiting outdoor attractions.  

 

Policy and Regulatory Risk. The industry is not significantly impacted by climate policy or 

regulatory risks, however it is not immune from higher fuel prices, which increase operations 

costs and reduce customers‘ discretionary spending. Also, 60% of revenues in the media industry 

are derived from advertising, and advertising tends to follow the economic cycle. Therefore, 

climate regulation may be bad news for this industry, since it is predicted to cause a decrease in 

the U.S.‘s overall productivity (Lehman Brothers 2007). 

 

Reputational Risk.  In recent years, Hollywood has pushed environmental issues to the 

forefront. Last year‘s best picture nominated film, Avatar, borrowed from the Gaia hypothesis, 

and this year a documentary on the dangers of natural gas fracking was nominated for an Oscar 

in the documentary category.  To support this trend and develop more film projects in this vein, 

the UN hosted a conference in Los Angeles this past February pushing for greater prominence of 

climate change in Hollywood. Production companies that are involved in movies that highlight 

the seriousness of climate change may benefit reputationally and attract viewers (Bischof 2011). 

 

Competitive Risk. The media and entertainment industry may benefit from having relatively 

little risk exposure to climate change by becoming a more attractive investment to those in 

finance. Nonetheless, some Hollywood groups are working to hedge against any climate related 

risks. For instance, the New York Production Alliance partnered with the Producers Guild of 
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America and Green Media Solutions and wrote a ―Green Guide,‖ which details methods for 

more sustainable movie production. Also, Warner Brothers Studios built a LEED certified sound 

stage and purchased solar panels, which provide 500 kW (Bischof 2011) . 
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Mining and Metals 
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The industry includes locating, removing and processing metals, minerals and precious stones. 

Large, international companies dominate this industry. 

 

Physical Exposure Risk. Large quantities of water are needed for ore processing, and so limited 

availability of water will affect mining operations. Increased frequency and magnitude of storms 

will also hinder mining operations by damaging infrastructure and increasing erosion at mining 

sites (Land Learn NSW 2009). 

 

Policy and Regulatory Risk. Climate regulation that increases the cost of energy will impact 

profits for the mining industry which is very energy intensive (Lehman Brothers 2007) In 2002, 

mining activities accounted for . Five percent of national greenhouse gas emissions. Methane 

liberated during mining accounts for approximately half of the emissions (Environmental 

Protection Agency 2008). Coal mining and some aluminum mining enterprises will be subject to 

EPA‘s Mandatory Greenhouse Gas Reporting Rule (Environmental Protection Agency 2009). 

 

Reputational Risk. As mines are water intensive, there is the danger of competition over limited 

water resources arising between mining projects and local communities.  The mining company 

that handles this conflict poorly may have a more difficult time in the future securing licenses for 

mining projects in other communities. Building a reputation for embracing sustainability and 

working to reduce GHG emissions is also beneficial to companies hoping to secure permits for 

new projects. BHP, one of the world‘s largest mining companies, has taken this truth to heart and 

reduced its emissions by 8% between 2001 and 2006 (PWC 2011). 

 

Competitive Risk. Climate change will increase demand for some materials such as aluminum, 

which is used to reduce the weight of automobiles thereby increasing fuel efficiency and 

platinum, which is used in catalytic converters for oxidizing pollutants (Lehman Brothers 2007).  

Lithium, an increasingly important component of batteries, will likely also be in high demand. 
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Mining companies that are able to secure stores of these minerals now will profit when people 

and governments demand greener technologies: whereas, mining companies that are still focused 

on coal and steel, may face low demand for their product.  
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Oil and Natural Gas 
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The global oil & gas market is forecasted to have a value of $3,192 billion by 2014, an increase 

of 50.7%from 2010 (Oil&Gas 2010). The share of that corresponding to the Americas is 37.5% 

with an important share belonging to the United States within that. Oil and natural gas is a vast 

industry, ranging in a multitude of business and assets from upstream exploration and drilling, to 

downstream operations such as refining and retail. Oil and gas companies are typically large, 

highly vertically integrated with operations throughout oil exploration, production, refining, 

transportation and marketing.  

 

Physical Exposure Risk. The physical exposure risk in this industry is very high because of the 

vast network of infrastructure that will be vulnerable in the face of more adverse climatic 

conditions. Industry‘s assets such as pipelines, refineries, storage depots and offshore drilling 

platforms are particularly vulnerable to rise in sea levels, increased storm frequency and 

intensity, and warmer operating conditions. The industry‘s assets are concentrated in coastal 

areas and thus new investments must already begin to consider climate resiliency features and 

locations.   

 

Policy & Regulatory Risk. The policy landscape that awaits the industry in future decades is 

highly complex and may result in opposing outcomes for oil and gas. On one hand, a significant 

shift from coal to natural gas-fired generation would be the most secure, least cost approach to 

lower emissions domestically (Deutsche-Bank 2011). Policy most likely will support the natural 

gas industry which already enjoys sweeping exemptions from most major environmental 

regulations to support its expansion in the United States (Tiemann 2006). On the other hand, the 

petroleum industry, which until now has enjoyed subsidies, can expect a tougher political 

operating environment if lawmakers succumb to increasing pressure from stakeholders and if the 

industry is not able to keep fuel prices low. Despite the U.S. consumer‘s demand has proven 

resilient to marked increases at the pump, much of this is owed to the lack of alternatives. 

Policies that promote alternative fuels or the electrification of the vehicular fleet can have 
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material, broad-sweeping impacts on the industry. The risk is very high for all companies with 

significant revenues from oil and less so for companies with natural gas-only operations. 

 

Reputational Risk. Despite the fact that the oil and gas industry is the poster child of climate 

change causes, a more informed look suggests that the reputational risk they face is quite limited. 

The risk that demand is driven down via consumer pressure is not borne out by the facts. 

According to the International Energy Agency, the best-case response scenario to climate 

change, which would include the adoption of various policies and measures to reduce emissions, 

still shows global demand for oil growing at 1% per year (Llewellyn 2007). Another reason is 

that the correlation between environmental and financial performance is not yet strong 

(Llewellyn 2007). Environmental problems have not reversed substandard practices in the 

industry. At the same time, ―green‖ positioning has not augmented their financial fortunes. 

 

Competitive Risk. Global warming could prove to be a threat to global oil because the retail 

business is vulnerable to disruptive technologies that replace the need for fossil fuels in large-

scale applications such as vehicles. A factor that would mitigate this risk is whether oil 

companies will work in earnest to bring low-carbon fuels to market. Cleaner variants of existing 

products are likely to be well received by the markets, and in some cases, such as Brazil, be 

demanded through national policy. Firms in the sector remain divided as to what to do about 

climate change. Most oil companies have built relatively small alternative energy portfolios but 

the sheer demand for oil provides little incentive to these firms to disrupt their main business 

model. The competitive risk is high but tempered because incumbents are likely to dominate 

alternative fuel technologies as well, and the risk of decreased demand lies with the decisions of 

national governments to enact effective policies to reduce demand for fossil fuels. 
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Paper, Pulp & Timber 
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This industry includes the harvesting of wood, wood preparation, pulping, bleaching, chemical 

recovery and papermaking. In the United States, there are approximately 386 pulp and paper 

manufacturing facilities (Environmental Protection Agency 2010). 

 

Physical Exposure Risk. Climate change will not have a uniform affect on the forests upon 

which the paper and wood industry rely upon. Altered climatic conditions will change tree 

growth rates, tree mortality and seed production. Climate change may also result in an increased 

likelihood of forest fires and/or higher incidence of tree mortality due to insects and disease 

(Alig, Adams et al. 2004). 

 

Policy and Regulatory Risk. Direct emissions of CO2, due to fuel combustion in the pulp and 

paper manufacturing industry, amount to113 million metric tons of CO2e per year 

(Environmental Protection Agency 2010). Some pulp and paper facilities will be subject to 

EPA‘s Mandatory Reporting of Greenhouse Gases Rule, and monitoring emissions will increase 

the costs of operation (Environmental Protection Agency 2010). However, there are two 

opportunities for the paper and timber industry to benefit from climate regulation: forestry 

offsets and producing biomass fuel. While forestry offsets are limited under the Clean 

Development Mechanism and only account for 0.7% of all registered CDM projects, they are 

much more popular in the voluntary markets in the United States. During the recent recession, 

forestry offsets grew from 5.7MtCO2e in 2008 to 10.4MtCO2e in 2009, which represents 24% of 

all the over-the-counter trades that occurred in the voluntary market in 2009. Forestry offsets 

located in the U.S. are preferred by purchasing companies because they are local, tangible and 

provide positive externalities such as preserving recreational areas and protecting biodiversity 

(Genest 2010). The second opportunity, energy derived from biomass and biogenic sources, will 

be exempt for three years from any greenhouse gas permitting requirements, and once their 

emissions are incorporated, they will likely not be treated the same as emissions from coal 

(Environmental Protection Agency 2011). 



 78 

 

Reputational Risk. There is a growing push for paper that is contains recycled content. Large 

paper purchasers, such as Staples, Kinko‘s, Dell Computers, Bank of America, Starbucks and  

Office Depot, have purchasing policies that set targets for recycled content in their paper 

products. Moreover, subsequent to the 2007 Executive Order 13423, federal agencies and 

contractors must purchase paper that contains recycled content. Many newspaper publishers also 

require recycled paper. Recycled paper products reduce energy consumption by 44% and 

greenhouse gas emissions by 38% (Kinsella, Gleason et al. 2007). 

 

Competitive Risk. There are many known methods for reducing emissions from paper and pulp 

processing including: improved boiler insulation, implementation of blow down steam recovery, 

flue gas heat recovery and/or combined heat and power cycle. Facilities can also improve 

operations simply by implementing regular performance monitoring and maintenance 

(Environmental Protection Agency 2010). Facilities that reduce their emissions will do better 

under future climate legislation. Companies can also better position themselves by developing a 

business model that considers the changes in forest growth. For instance, economists can already 

predict that pulpwood prices will increase due to reduced future growth of young forests as a 

result of climate change (Alig, Adams et al. 2004). 
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The pharmaceutical market in the U.S. grew by 3% in 2010 to reach a value of $292.8 billion 

(Datamonitor4 2010). As presented here, the pharmaceutical industry includes drug 

manufacturers and marketers, biomedical device manufacturers, and drug research firms. The 

U.S. represents over 42% of the global pharmaceutical market (Datamonitor4 2010). 

 

Physical Exposure Risk. The physical impacts of climate change on the industry could be felt in 

the pharmaceutical manufacturing sector. Though most of today‘s pharmaceutical manufacturing 

sites face only a limited threat from rising sea levels, some specific manufacturing techniques 

requires cool and constant temperatures (Llewellyn 2007). Another risk is that climate change 

impacts the availability of suitable water needed in the production of pharmaceuticals. Lastly, the 

direst of climate change scenarios suggest stress on populations and mass migrations due to 

adverse changes in weather patterns such as drought and floods. This requires a high degree of 

preparedness in terms of logistics and distribution in these high-risk areas in order to respond to 

such emergencies. 

 

Policy & Regulatory Risk. Climate change may result in a marked shift in the disease patterns 

across the world. In addition to the treatment of the ‗diseases of the elderly,‘ climate change 

would bring about an interest of government and industry to mitigate the health impacts of 

diseases associated with the advent of global warming such as respiratory infections and 

infections from water and vector-borne pathogens (Llewellyn 2007). Governments are big buyers 

of healthcare in many countries and thus their policies have widespread impacts on the industry. 

In contrast to other nations with socialized medicine models, the U.S. healthcare system is 

currently less than 50% funded by the government which would allow it perhaps to more easily 

adapt to changing demand patterns (Llewellyn 2007).  

 

Reputational Risk. As mentioned above, climate change most likely will cause an increase in 

demand for medicines to treat respiratory infections, warm-climate diseases and vaccinations 
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against ‗tropical‘ illnesses. Stakeholders such as governments and consumers will place varying 

degrees of pressure on pharmaceutical companies to make these products available and 

accessible. Therein lies a reputational risk in the inevitable tension between profit-making and 

social responsibility, albeit a low risk. Over the counter medicine manufacturers, like other retail 

producers, will have to start disclosing the carbon intensity of their products, as large retailers 

and consumers demand this information. 

 

Competitive Risk. Climate change may have as a result increased demand for pharmaceuticals 

and medical services. Companies with a relatively high focus on the ‗diseases of the developing 

world‘ such as malaria, dengue and tuberculosis, may experience increased demand for their 

products. At the same time, the major operators in the tropical disease vaccine market stand to 

benefit. While these are example of positive prospects, the pharmaceutical industry relies on 

manufacturing clusters. An important manufacturing center, especially for generic drugs, is 

located in India, one of the economies likely to be most affected by climate change. Any 

negative impact on Indian manufacturing potential could be compensated by facilities in the 

western hemisphere, although, at a much higher cost. The competitive risk is moderate for those 

firms that do not sort out in advance the changing dynamics of the healthcare and manufacturing 

infrastructure. 
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Renewable Energy 

 
Renewable Energy Physical Exposure 

Risk 

Policy & 

Regulatory Risk 

Reputational Risk Competitive Risk 

Our Ranking 1 3 1 1 

Survey Ranking 1.45 0.98 1.61 2.63 

Renewable energy is defined as energy which comes from sources that are naturally replenished. 

For the purpose of this analysis, we have focused primarily on wind and solar energy. These 

represent sizable U.S. markets: in 2009 over $21 billion was invested in wind power projects and 

in 2010 the U.S. solar market was worth $6 billion (Wiser and Bolinger 2009; Solar Energy 

Industries Association 2010).  

 

Physical Exposure Risk. The physical effects of climate change present very little risk to the 

infrastructure of solar energy, but do present a challenge to wind turbines, which must often be 

positioned on coastal areas vulnerable to more intense storms. Additionally, some researchers 

report that surface winds in the Northern hemisphere are weakening and climate change may 

exacerbate the trend (Fairley 2011). 

 

Policy and Regulatory Risk. In the 2011 State of the Union address, Obama called for a Clean 

Energy Standard with the goal of 80% of the energy consumed in the U.S. coming from ―clean 

technologies‖ by 2035. By that time, the EIA estimates that renewable power will supply 14% of 

generated power (Bingaman and Murkowski 2011). This show of government support is 

obviously a great boon to the industry, but at the same time other supportive programs are ending 

like the Treasury Cash Grant program set to end this year, and the possible reversal of the 

Federal Loan Guarantee funds (Solar Energy Industries Association 2010). 

 
Reputational Risk. The desire for clean, renewable energy drives the demand for solar and wind 

power. Therefore, solar and wind energy producers that can distinguish their product as more 

efficient and environmentally friendly, will have an advantage in the industry. This is especially 

true for the production of solar cells; the manufacturing of solar panels requires a lot of energy, 

which produces GHG emissions, and it typically takes one to four years to offset those emissions 

(Transportation 2008). Companies that reduce the time it takes for the panels to yield a net 

decrease in emissions, will likely attract more consumers.  
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Competitive Risk. The renewables market continues to experience uncertainty as federal and 

state level policies remain unclear. In 2010, cost pressures on U.S. manufacturing plants caused 

the termination of three plants: BP‘s solar wafer-cell plant in Maryland, Spectrawatt‘s plant in 

New York, and Evergreen Solar‘s plant in Massachusetts (Solar Energy Industries Association 

2010). Renewable energy companies need to be prepared to continue without financial assistance 

from the government or significant climate change legislation.  
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Telecommunications 

 
Telecommunications Physical Exposure 

Risk 

Policy & 

Regulatory Risk 

Reputational Risk Competitive Risk 

Our Ranking 2 1 1 2 

Survey Ranking 0.88 0.98 0.93 1.07 

The Telecommunications sector includes fixed-line and wireless telecommunication networks 

for voice, data and high-density data. Together, the wireless and integrated sectors have a market 

cap of $167.8 billion (New York Times 2011). 

 

Physical Exposure Risk. This industry manages a vast physical network and is therefore 

vulnerable to the physical impacts of climate change. 

 More frequent and severe weather events can damage infrastructure, such as telephone 

poles and high altitude communications platforms; 

 Flooding can affect the ground stability and buried cables; 

 Hotter temperatures would require more energy to power air conditioning for data 

centers; and 

 Changes in precipitation can affect mobile phone signals(Engineering the Future 2011). 

 

Policy & Regulatory Risk. This is a low risk for the industry, but the industry will be affected 

indirectly by high energy prices. 

 

Reputational Risk. The industry is a relatively low emitter of GHGs, although it has been in the 

news lately for the energy usage of its data centers. In April 2011, Greenpeace named Apple, 

Twitter, and Facebook as having the ‗dirtiest‘ data centers, that is, they are powered by coal-

based energy (Albanesius 2011).While this won‘t have a major effect on consumer sales or 

usage, it does reflect negatively upon their overall brand value. 

 

Competitive Risk. The industry needs to consider mitigation and adaptation measures for its 

physical network and account for climate change in future planning. The industry may actually 

benefit greatly in a carbon-constrained world. For example, telecommuting and teleworking for 

workplaces that are looking to reduce transportation miles and be more sustainable are growing 
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more popular. The industry will also be central in the development of the smart grid, which 

would help utilities and consumers track, communicate, and reduce energy usage (Llewellyn 

2007).  
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Textiles 

 
Textiles Physical Exposure 

Risk 

Policy & 

Regulatory Risk 

Reputational Risk Competitive Risk 

Our Ranking 2 2 1 2 

Survey Ranking 1.61 1.47 1.54 1.97 

The Textiles industry includes the production of fiber, yarn, and thread mills; fabric formation, 

dyeing, and finishing; carpet mills; linen manufacturing; curtains and draperies; cord, twin, and 

rope manufacturing; fabric for apparel (U.S. Textile Industry 2011). Some of the biggest textile 

companies are located in North Carolina (Hasanbeigi 2010). 

 

Physical Exposure Risk. The textiles industry is water-intensive, especially the dyeing process, 

which could use several gallons for each pound of clothing (Peters 2009; Carbon Disclosure 

Project 2010). As such, this industry is vulnerable to water scarcity issues due to changing 

precipitation patterns. The industry also exports to other countries where retail and apparel 

facilities are located. More frequent severe weather can disrupt distribution (Hasanbeigi 2010).  

 

Policy & Regulatory Risk. The textiles industry is not considered an energy-intensive industry 

but because the industry consists of so many large plants, the total energy of the industry is 

significant. The textile industry consumes less than 2% of manufacturing energy use and 

consume both electricity (such as for yarn spinning) and fuel (such as in wet-processing). Energy 

policies can significantly increase the costs of energy in its operations and in its transportation 

costs (Hasanbeigi 2010). 

 

Reputational Risk. There is some indirect reputational risk as downstream consumer demand 

moves up to affect the supply chain. However, the demand is not yet significant enough to merit 

a serious risk for the industry.   

 

Competitive Risk. The climate risks to energy and water—two essential inputs for the textiles 

industry—are at risk of climate change and the industry must be prepared. For instance, they can 

begin by improving energy efficiency in its operations. 36% of the energy input to the U.S. 

textile industry is lost onsite, of which motor driven systems are responsible for 13%, the 

majority of this loss (Hasanbeigi 2010). 
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Tourism and Hospitality 

 
Tourism and 

Hospitality 

Physical Exposure 

Risk 

Policy & 

Regulatory Risk 

Reputational Risk Competitive Risk 

Our Ranking 2 1 0 2 

Survey Ranking 2.27 1.18 1.66 2.42 

Tourism and hospitality encompasses the travel, lodging, and services that support travel for 

leisure or business purposes. According to the U.S. Travel Association, direct spending by 

travelers totaled $489.7 billion in 2009 (U.S. Travel Association 2010). 

Physical Exposure Risk. Climate change can affect the tourism industry in three main ways: 

(1) Regional climate effects: The long-term changes in regional climate may dramatically 

change the unique characteristics of certain places, such as the timing and length of 

seasons or quality of the climate (WTO 2009).Regional climate change is predicted to 

have an impact on the following types of vacation activities and places in the U.S.: 

 Winter recreation: Skiing, snowboarding, snowshoeing and other winter 

recreation industries that rely on snowpack are already contending with shorter 

seasons and the costs of maintaining snowpack (U.S. EPA 2011). 

 Coastal areas: Coastal areas are at risk of sea level rise and more frequent and 

severe storms and hurricanes.
3
 

 Cities: Cities are predicted to endure more frequent and intense heat waves, which 

worsen air quality (via smog) and can exacerbate health problems such as asthma. 

Children, the elderly, and those with respiratory or other sensitivities are most at 

risk. More intense and lengthened heat ways may affect the desirability of 

summer travel to cities.
4
 

 National Parks: Parks in the western U.S. and Great Lakes face worsening water 

loss; Alaska and other winter parks are threatened by increasing ice and snow 

loss; and coastal national parks are vulnerable to more frequent/intense storms. 

Plant communities and wildlife are migrating or at risk of extinction. Historical 

and cultural resources, such as Ellis Island and the Statue of Liberty in New York 

City, are also at risk (Saunders 2009).The National Park Service and U.S. Fish & 

                                                 
3
 See Physical Exposure Risk Dimension in Chapter 3. 

4
 See Physical Exposure Risk Dimension in Chapter 3 and the Healthcare Industry in this chapter.  
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Wildlife Service have developed strategic plans to deal with climate change 

(Burns 2010).  

(2) Travel disruptions: The increased frequency of severe weather events, like rain and 

snow storms, will mean corresponding disruptions in air and road travel. 

(3) Travel costs: Vacation travel, particularly in the summer and over the winter holidays, is 

sensitive to gas and airline prices. High energy prices can discourage travel. 

 

Policy & Regulatory Risk. The industry is not likely to face any direct regulation. However, the 

industry may need to track or lobby on relevant climate adaptation policies and initiatives, such 

as more rigorous building codes, funds for beach or snowpack replenishment, or changes in 

insurance policies.  

 

Reputational Risk. The risks to the industry described above—physical impacts and 

energy/transportation costs—are perceived to be out of the control of the industry. As a result, 

the brand risk of the industry to climate change is insignificant. 

 

Competitive Risk. The viability of the most at-risk places and tourism industries is at stake if 

they do not prepare for impending climate change impacts. However, the long timeframe of 

change (50-100 years) may give the industry time to adapt. These places/industries should 

prepare short- and long-term mitigation and adaptation plans. Also, some places are expected to 

benefit from climate change and can take advantage of those opportunities. For example, more 

U.S. cities are expected to become attractive destinations during the winter months (Scott 2004). 
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Utilities 

 
Utilities Physical Exposure 

Risk 

Policy & 

Regulatory Risk 

Reputational Risk Competitive Risk 

Our Ranking 2 3 1 2 

Survey Ranking 1.92 2.38 2.73 2.68 

The U.S. electric power industry comprises investor-owned, cooperative, municipal, state, and 

federal utilities, as well as power-generating companies that are not classified as utilities 

(McCann 2011). In 2009, investor-owned utilities accounted for approximately three-fourths of 

the industry‘s sales in terms of volume and revenues.  

 

Physical Exposure Risk. The vulnerable assets in the industry include the transmission system 

and the power generation plants such as nuclear facilities and coal-fueled power plants. The risks 

facing these assets include adverse consequences of sea level rise and increased precipitation on 

power plants and loss of capacity of the distribution network due to increased temperatures (URS 

2010). Due to the gradual nature of climate change effects, it is likely the industry will have time 

to increase resiliency, but the vastness of the asset base is likely to make this a costly and 

complicated task. In sum, if the likely effects of climate change materialize, the industry will 

face high risks of asset impairment and loss of efficiency. 

 

Policy & Regulatory Risk. Electric power utilities face a considerable amount of policy and 

regulatory pressure due to the large share of global GHG emissions the industry is responsible 

for. Policy has differing implications for the fossil fuel generation, renewables energy, and future 

investment in transmission and reliability assets. For companies invested in old technologies as 

well as never clean technologies, the absence of new climate-related congressional legislation 

has only made the policy landscape more uncertain. The Environmental Protection Agency is 

likely to step in and fill the void through GHG pollution standards to be proposed in July 2011 

(McCann 2011). And the lack of a comprehensive domestic energy policy fails at sending 

support to the nascent renewable sector, which has until now relied heavily on tax-incentives. It 

also remains in question whether future policy will push clean coal technologies such as carbon 

capture & storage, in which case it would mean a significant investment by the industry. Given 

the above and because of the game-changing nature of climate-related policies, the risk for the 

industry is very high. 
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Reputational Risk. Utilities have responded to policy uncertainty by adopting the logic that it is 

not a matter of ‗when rather than if‘ (Llewellyn 2007). As a result, most utilities have invested 

heavily in developing capabilities and assets in renewable energy generation. That has deflected 

to some extent criticism in regard to inaction by the industry over climate change. In regulated 

markets – as most of the U.S. is – government regulators must approve retail electricity prices. 

This causes a constant tension between both parties both which argue to work in the interest of 

the consumer – regulators concern about the well-being of the economy while utilities concern 

about making the necessary investments to ensure reliability and adequate power supply. The 

reputational risks to the industry are low with the caveat as just mentioned that utilities often 

have a hard time justifying increases to support infrastructure upgrades – such as those that will 

be need to increase asset resiliency and diversification away from fossil fuel based power 

generation. 

 

Competitive Risk. The performance of the sector will remain into the long-term sensitive to the 

macroeconomic environment and market forces surrounding it (McCann 2011). The industry‘s 

capital expenditures are likely to increase as a move to cleaner forms of energy takes place, 

which will impact the utilities at one level (Llewellyn 2007). In a future transition to low-carbon 

power generation, successful firms must be able to access capital, invest it effectively and 

produce the required returns on investment based on efficient cost structures and government-

mandated prices. Climate change and the move to cleaner technologies imply high risks for firms 

that are unwilling or unable to meet policy and market demands for power with lower carbon 

intensity. As new technologies reach grid parity, i.e., approximate costs of incumbent 

technologies, utilities with significant generation from fossil fuels or nuclear power will be 

subject to a great deal of competition. Energy efficiency will transform the industry the same 

way renewable energy technology has carved a new investment path for utilities. Utilities will 

embrace energy efficiency measures – such as real-time indoor power metering – as a means to 

meet future demand without large investments in generating assets. 
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Waste Management and Remediation 

 

 
Waste 

Management and 

Remediation 

Physical Exposure 

Risk 

Policy & 

Regulatory Risk 

Reputational Risk Competitive Risk 

Our Ranking 1 1 0 2 

Survey Ranking 1.59 2.04 2 2.52 

The waste management and environmental services industry includes a wide variety of 

businesses. Solid waste and hazardous materials management providers pick up waste and 

deposit it in landfills or incinerators. Water utilities provide wastewater treatment and supply 

water to residences and businesses. Manufacturers of air pollution equipment make products that 

limit toxic emissions and smog. Environmental consultants provide research and advice to 

numerous businesses (Scharf 2011). Environmental engineering firms remediate sites 

contaminated by industrial waste including spent nuclear fuel.  

 

Physical Exposure Risk. The service nature of these industries limits the physical exposure 

from climatic events related to global warming. Waste management however is vulnerable to 

disruptions caused by ice and snowstorms, when waste collection activity is halted and revenues 

are interrupted. The industry is poised to rethink the way it operates if severe weather events 

become more frequent. Landfill locations must be reassessed for potential vulnerability to 

flooding or sea level rise.   

 

Policy & Regulatory Risk. Public policy in regard to waste handling and environmental 

standards is a major driver of change in these industries. For example, 23 states have adopted 

recycling laws that prohibit or regulate the disposal of electronic waste into landfills (Scharf 

2011).Similarly, producer responsibility laws also target manufacturers and encourage the take-

back and reuse of materials after the end of a product‘s useful life. Both of these policies respond 

to carbon mitigation and resource depletion concerns. Recently, despite the recent events at 

Japan, President Obama has called on Congress to expand the loan guarantee program aimed at 

backing loans for the construction of power plants (Scharf 2011). Nuclear power is a clean 

source of power that enjoys broad domestic support – and will likely create opportunities for 

environmental consultants. In sum, the waste management and environmental services industries 
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stand to benefit from policy pathways that respond adequately to the challenge of climate 

change. 

 

Reputational Risk. The waste management and environmental services industries enjoy public 

approval because of the essential nature of these services. Pressure to respond to climate change 

is not likely to build on these companies as they are already engaged in mitigation efforts and/or 

advising other companies how to comply with regulation or go beyond it. Reputational risks are 

negligible for these industries.  

 

Competitive Risk. Waste management and environmental services are industries that will likely 

be in the position to give rather than receive advice on climate change. Climate change will bring 

unique challenges to the public and private sectors. These sectors will in turn resort to 

environmental consultants for advice. The waste management industry has a unique role to play 

as it turns its major assets – landfills – into important sources of clean energy. Similarly, 

environmental engineering and consulting firms are already positioning to help firms adapt to the 

effects of climate change as discussed in this chapter. In fact, it may be argued that climate 

change will be a major driver of transformation within the industry and there is a high risk to 

underperform if firms do not adequately develop service offerings to compete in this space. In 

the waste management industry, increases in fuel prices will make it less economical to transport 

waste on trucks or even rail, creating demand for more localized landfills and strategies to reduce 

waste altogether. Environmental services firms must develop sufficient capacity to attend more 

frequent instances of infrastructure failure caused by environmental stress and changing climatic 

conditions. For example, in 2008, a contention dike holding 1 billion gallons of fly ash – one of 

the waste products left over from burning coal for electricity – collapsed setting off a wave of 

sludge that destroyed 3 homes and over 300 acres of vegetation. Environmental firms will be in 

demand to help companies avoid these disasters and clean them up when they occur. 
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Chapter 5: Risk Analysis 
 

Once we had a comprehensive understanding of both the risk dimensions and the 30 industries, 

we were ready to conduct our analysis of the climate change risks for each industry. The risk 

analysis consisted of two steps: first, we scored each industry across the risk categories based on 

our research, and second, we asked professionals with expertise in academia, industry, non-profit 

or government, to go through the same process in order to get their perception of industry 

vulnerability. The purpose of this second step was to gather outside opinion and add robustness 

to our research, as well as serve as a test for whether our risk assessments were reasonable.   

 

Scoring.  We used a simple, intuitive scale from zero to three to describe the level of risk, where 

zero corresponds to no risk and three corresponds to significant risk. We tailored each scale to 

the risk dimension (see Table 4).  

 

Heat Map. With our scores, we then created a heat map which uses a spectrum of colors to 

illustrate the level of risk. Green represents the low risk and red represents the significant risk. 

The average of the risk scores served as our ―hypothesis assessment‖ for the overall vulnerability 

of that industry to climate change. 

 

Perception Survey. Thirteen professionals from academia, non-profit, government, and industry 

responded to our online survey. The professionals were asked to score every industry across all 

risk dimensions and were provided with the definitions of the risk dimensions and the scoring 

system. 

 

Results and Analysis. With a few exceptions – those with more than 1.0 difference—

Commercial Fishing, Electronics and Computers, and Waste Management—we find that our risk 

assessments do not differ greatly from that of the professionals, and therefore, not unreasonable 

scores. 
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Figure 1. Heat map of industry vulnerability to climate change 

 

Discrepancy Analysis. The following plots show how our research-based scores compare with 

the professional‘s perception-based scores in each dimension. The plots allow us to consider 

possible reasons for any discrepancies or trends for each risk category. 
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Figure 2. Physical risk assessment comparison plot. Pink dot=our score. 

In general, we assessed physical risks higher than did survey respondents. A possible reason for the 

difference is that we took a longer term view of climate impacts than did respondents.   

 

Figure 3. Policy & regulatory risk assessment comparison plot. Pink dot=our score. 

We tended to score this risk higher than survey respondents but overall, the scores are consistent. 

 



 95 

 

Figure 4. Reputational risk assessment comparison plot. Pink dot=our score. 

We tended to score industries lower on this risk. A possible reason is that respondents may have 

perceived reputational risk to have a greater impact for business than we found in our research. 

 

Figure 5. Competitive risk assessment comparison plot. Pink dot=our score. 

For about half of these industries, there is less than half a point difference in our scores.  Also, the 

definition for this risk category was perhaps the most open to interpretation.   
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Chapter 6: Conclusion  
  

No industry will be untouched by the effects of climate change, but as our research has 

demonstrated, some sectors will experience more immediate and painful consequences, while 

others will only require minor adjustments to business as usual.  And of course, not all the 

repercussions of climate change will be negative; the push for wind and solar energy would 

undoubtedly be weaker without society‘s current desire to mitigate greenhouse gas emissions. 

Regardless, for each of the 30 industries, where there is great risk or great opportunity, there is a 

niche for a climate consultant.  

While the climate change consulting industry is currently dominated by large firms, it is 

still an emerging sector that has yet to find its footing. Our report should help a small, start-up 

firm such as EnergetixClimate understand the role it can play in servicing affected industries. For 

instance, it may be that utility and mining companies are beyond EnergetixClimate‘s reach as 

potential clients, but there are many small and medium sized food and beverage companies, 

which will need advice in mitigating their risks and improving their operations.  

Additionally, this report is meant to assist consultants in understanding the complex 

factors (physical, regulatory, reputational and competitive risks) being considered by companies 

that will drive them to require climate change consulting services.  Our research has shown that 

in most cases, businesses will be contending with more than one type of risk, and so consulting 

firms of all sizes should be prepared to offer a suite of services.  

Our generation will likely be measured by the progress we make in combating climate 

change. In the absence of government action, we have left this movement largely to the private 

sector, which will be guided by the work of climate consultants, such as Kristel Dorion. We wish 

her luck.  
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