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Foreword
There is a growing consensus among corporate leaders that taking action on climate change is a responsible 

business decision. From market shifts to regulatory constraints, climate change poses real risks and opportunities 

that companies must begin planning for today, or risk losing ground to their more forward-thinking competitors. 

Prudent steps taken now to address climate change can improve a company’s competitive position relative to its 

peers and earn it a seat at the table to influence climate policy. With more and more action at the state level and 

increasing scientific clarity, it is time for businesses to craft corporate strategies that address climate change. 

In this Pew Center report, author Andrew Hoffman of the University of Michigan has developed a “how to” 

manual for companies interested in developing effective climate strategies. One of the clearest conclusions 

is that businesses need to engage actively with government in the development of climate policy. After years 

of inaction, momentum is growing at the federal level to pass mandatory climate legislation. Nearly all the 

companies surveyed in this report believe that federal legislation is imminent, and 84 percent of those believe 

federal standards will take effect before 2015. With a number of new climate bills forthcoming, it is clear that 

Congress has entered the design phase for legislation. Now is the ideal time for the corporate sector to engage 

constructively with lawmakers to ensure that sensible policy is developed to reduce greenhouse gas emissions at 

the lowest possible cost.

And constructive engagement is tightly linked with another compelling theme of this report: the shift of 

companies’ focus to creating climate-related market opportunities. Companies with a strong history of reducing 

emissions are shifting their focus from risk management to exploring new business platforms. They understand 

better than their peers that new markets will be created and existing ones will change. There will be winners 

and losers. The shape of climate legislation will be the strongest factor in determining how the market rewards 

innovators of climate-friendly products and services, as well as how it punishes laggards. More than ever, integrating 

climate issues into corporate strategy is a necessary aspect of managing risk and seizing competitive advantage. 

The Pew Center would like to thank Mike Lenox, Forest Reinhardt, and Paul Tebo for their comments on an 

earlier draft of the report; Alcoa, Cinergy (now Duke Energy), DuPont, the Shell Group, Swiss Re, and Whirlpool 

for agreeing to be profiled for the case studies in the report; all the companies that completed the Corporate 

Strategies Survey; and the many member companies of our Business Environmental Leadership Council that 

provided comments and guidance throughout the research process.
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Executive Summary
This report compiles the experience and best practices of large corporations that have developed and 

implemented strategies to address climate change.� Based on a 31-company survey, six in-depth case studies, 

a review of the literature, and experience gained by the Pew Center in working with companies in its Business 

Environmental Leadership Council (BELC), the report describes the development and implementation of 

climate-related strategies. It is primarily a “how to” manual for other companies interested in developing 

similar strategies. But the report will also be of value to investors and analysts in evaluating the effectiveness of 

company strategies for managing climate risk and capturing climate-related competitive advantage. Finally, it 

will offer policymakers insight into corporate views on greenhouse gas (GHG) regulation, government assistance 

for technology advancement, and other policy issues. Although the report focuses primarily on U.S.-based 

multinationals, it considers the global context of climate change and related market transformation. 

The report describes eight specific steps clustered into three stages that describe the various components of 

a climate-related strategy. Table ES1 summarizes these steps, which include assessing emissions and exposure 

to climate-related risks, gauging risks and opportunities, evaluating action options, setting goals and targets, 

developing financial mechanisms, engaging the organization, formulating policy strategy, and managing external 

relationships. The report is organized along the framework presented in the table, though it must be emphasized 

that individual companies do not necessarily follow the steps shown in a linear fashion.

Lessons learned at each step of the strategy development process are presented throughout the report. Taken 

together, four overarching themes emerge from the survey results and case studies. The first is the importance 

of strategic timing. Some companies acknowledge the dangers of starting too early on climate action, while 

others highlight the risks of starting too late. Despite continuing uncertainty, there is general consensus among 

the companies in this report that recent changes in the level of external awareness about climate risks, state 

government action, momentum toward stronger federal policy, and consumer demand for cleaner and more 

efficient products make it imperative to act now. Well-timed strategies can prepare companies for eventual 

regulation and create flexibility for longer-range strategic options.

A second theme is the importance of establishing an appropriate level of commitment. While the companies in 

this report are leaders in their industries, some caution against getting too far ahead of the competition. For many 

companies, uncertain demands from government, the marketplace, and the financial community—coupled with 

limited hard data and models to guide aggressive action—make it challenging to support extensive expenditures 

on GHG reductions. Therefore, many companies justify early action on other grounds: the managerial imperative 

to undertake low-risk initiatives that produce immediate or near-term cost benefits; their fiduciary obligation 
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to address risks from climate change and from related regulations, particularly to the extent these could affect 

future asset values and market positioning; and socially and ethically responsible business values—that is “doing 

the right thing.”

A third theme for many companies is the need to influence policy development. Any policy that regulates 

GHG emissions will certainly constitute a major market shift, setting new “rules of the game” and changing the 

competitive landscape. Companies in this report feel they cannot leave the ultimate form of such regulations to 

chance. All policies are not equal; they will, by their nature, favor certain actions, companies, and industries. 

Early action is seen as a way for companies to gain credibility and leverage participation in the process of policy 

development, and thereby have a measure of control over their future business environment. 

A fourth and final theme is the importance of creating business opportunities. Companies with a history of 

climate-related activity are trying to shift their strategies from a focus on risk management and bottom-line 

protection to instead emphasize business opportunities and top-line enhancements. Firms that incorporate climate 

change into their core business strategies will be in the best position to take advantage of emerging opportunities 

and gain competitive advantage in a changing market environment. Sustainable climate strategies cannot be an 

add-on to business as usual; they must be integrated with a company’s core business activities. 

In the end, it is the consensus of the companies in this report that climate change is driving a major 

transition—one that will both alter existing markets and create new ones. As in any such transition, there are risks 

and opportunities, and there will be winners and losers. In this context, a growing number of companies believe that 

inaction is no longer a viable option. All companies will be affected to varying degrees, and all have a managerial and 

fiduciary obligation at least to assess their business exposure to decide whether action is prudent. 
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Synthesis Report

Introduction

 It provides a model for corporate action, from making the 

business case for a proactive approach, to developing appropriate goals and targets, to implementing innovative 

strategies. Exploring the risks, rewards, opportunities, and barriers companies have encountered and documenting 

their successes and failures yields insights for those considering similar action and suggests best practices for 

assessing future efforts. As Yolanda Pagano, Director of Climate Strategy and Programs at Exelon, explains, “Many 

others—companies, governments and NGOs—have plowed this road before. Seek to leverage their learnings.”

One prime motivation for early action on climate 

change is the looming threat of greenhouse gas 

(GHG) controls. Nearly all companies in this report 

(90 percent) believe that government regulation is 

imminent, and 67 percent believe it will take effect 

between 2010 and 2015 (see Figure 1). All face 

systemic risks from changing policies and higher energy and feedstock prices as a result of GHG controls. But 

they also have individual reasons for addressing the issue. Some companies are deeply engaged in the scientific 

debate over climate change. For others, that debate is secondary to the potential business impacts of regulation. 

Still others look to market changes and opportunities caused by shifting consumer and investor demands.  

All companies see a business reason for undertaking climate-related strategies, and each of their strategies 

reflects a different sense of the changing business and policy environment.

Figure 1

  Anticipated Date 

Beyond 2020

2015-2020

2010-2015

2005-2010

0 10 20 30 40 50 60 70 80 90 100
Percent of Respondents

Total Respondents: 24

Nearly all companies in this report  

(90 percent) believe that government 

regulation is imminent, and 67 percent 

believe it will come between 2010 and 2015.
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A.	 The Business Case for Climate Action Grows

Is a carbon-constrained world inevitable? Should companies engage the policy debate? Is there a business 

opportunity in this changing landscape? An increasing number of companies realize that the answer is yes.1 

Climate change and related policies create systemic risks across the entire economy, affecting energy 

prices, national income, health, and agriculture and creating regulatory, physical, and reputational risks at the 

sector, industry, and company-specific levels.2 In short, climate change is altering the competitive environment, 

and certain companies, industries, and sectors will be more at risk than others. Some see the electric utility, 

steel, and aluminum industries as particularly vulnerable.3 Others warn of impacts to oil and gas companies4 

or automakers.5 Some see American companies overall as less prepared than their European and Asian 

counterparts.6 Few sectors are immune from these effects. 

In the public arena, there are signs that a national climate policy is very near. Much like the process that led to 

the formation of the U.S. Environmental Protection Agency (EPA) in 1970,7 states are increasingly enacting climate-

related legislation. As of July 2006, 266 mayors representing over 47 million Americans had signed the U.S. 

Mayor’s Climate Protection Agreement, committing each city to achieve significant emissions reductions and which 

urges “the U.S. Congress to pass the bipartisan greenhouse gas reduction legislation, which would establish stronger 

national emissions trading system.” A growing “patchwork quilt” of state and regional regulation is motivating a 

growing number of corporations to support stronger national policy. Activity in Congress has also increased. In 2003, 

43 senators voted for the McCain-Lieberman GHG cap-and-trade bill and in 2005, 54 supported a nonbinding 

resolution sponsored by Senator Bingaman (D-NM) calling for a “national, mandatory, market-based program to 

slow, stop, and reverse growth of [GHG] emissions.” The first hearing on designing such a program was held by the 

Senate Energy Committee in 2006 and several major corporations testified. A number of senators have since joined 

McCain, Lieberman, and Bingaman in proposing their own solutions to the climate problem. 

Movement can also be observed in other arenas. On the financial front, mainstream investors are beginning 

to take notice8 with companies like Goldman Sachs, Bank of America, JPMorgan Chase, and Citigroup adopting 

guidelines for lending and asset management aimed at promoting clean-energy technologies.9 The intersection 

of fiduciary responsibility and climate risk is coming into focus, particularly around the “materiality” of GHG 

emissions under the Sarbanes-Oxley Act of 2002,10 which some believe creates new climate-related legal risks 

for companies (and their directors). This possibility is not just hypothetical: eight states and New York City have 

filed a lawsuit against five of the nation’s largest power companies demanding that they cut carbon dioxide (CO2) 

emissions.11 Some major insurers have since expressed concern about exposure to Directors’ and Officers’ (D&O) 

liabilities if climate risk is not properly disclosed and/or addressed, even as the number of shareholder resolutions 

requesting financial-risk disclosure and plans to reduce GHG emissions grew from 20 in 2004 to 30 in 2005.12 

Rising energy prices have also affected all areas of the economy and have strengthened the business case for 

reducing energy consumption and moving toward alternative energy sources while creating new demand for hybrid 

and flexible-fuel vehicles and efficient appliances.13 The Carbon Trust forecasts that “climate change could 

become a mainstream consumer issue by 2010,” placing corporate brands at risk.14 
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On the technology Research and Development (R&D) front, President Bush laid out new priorities for 

energy research in his 2006 State of the Union address. As coal is expected to figure prominently in future 

energy supplies, not only in the United States but worldwide, attention has focused on new, high-efficiency coal 

combustion options such as integrated gasification combined-cycle (IGCC) technology with carbon capture and 

sequestration, as well as on the next generation of nuclear technology.15 Clean-energy markets are also growing 

dramatically: global investment in wind and solar power reached $11.8 billion and $11.2 billion in 2005, up 

47 percent and 55 percent respectively from the year before.16 Announcing a set-aside of $100 million for 

investments in cleaner energy, transportation, air, and water technologies, venture capitalist John Doerr of Kleiner 

Perkins Caulfield & Byers has said, “This field of greentech could be the largest economic opportunity of the 21st 

century. There’s never been a better time than now to start or accelerate a greentech venture.’’17

Americans have become more attuned to the potential consequences of climate change in the wake 

of recent natural disasters, as has the insurance industry, which faced $78 billion in losses from such 

catastrophes in 2005,18 the largest amount to date.19 Future warming could disproportionately affect 

vulnerable sectors such as agriculture, fisheries, forestry, health care, insurance, real estate, and tourism—

as well as offshore energy infrastructure (such as oil rigs and pipelines)20—prompting many in those sectors 

to begin exploring adaptation strategies.21 Meanwhile, the scientific community continues to develop 

research and data on a variety of possible impacts, including glacial melt, sea-level rise, ocean acidification, 

and associated impacts on global water currents.22 Indeed, in the mainstream scientific community, the 

issue is no longer whether climate change is happening, but what can be done to slow its progress and 

mitigate its effects.23 

All of these developments create an increasingly compelling case for corporate action on climate change. 

Indeed, according to Ceres, the number of American companies addressing the issue has risen notably just 

since 2003.24 In this changing business environment, action by one company can affect many others. Wal-Mart, 

for example, recently announced that it will begin giving preference to suppliers who set goals for aggressively 

reducing GHG emissions (see “Wal-Mart Mini Case Study” on page 43),25 while Toyota has been able to take 

market share from other automakers in part by aggressively pursuing hybrid vehicles.26 Putting it all together, 

the Conference Board warns, “Businesses that ignore the debate over climate change do so at their peril.”27

B. 	Scope

This report focuses on “climate-related strategies”—defined as the set of goals and implementation plans 

within a corporation that are intended to reduce GHG emissions, produce significant GHG-reduction co-benefits, 

or that otherwise respond to climate-related changes in markets, public policy, or the physical world.� Corporate  

activities encompassed by this rubric include measures for achieving direct and indirect emission reductions  

from a company’s own operations (such as energy efficiency initiatives); research, development, and investment in 

low-carbon production and process-related technologies as well as climate-related financial and business services; 

reductions obtained through emissions offsets and trading; activities to reduce “upstream” or “downstream” 

emissions along the value chain; and adaptation strategies. 
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C.	 Methodology

The research team for this report utilized two data-gathering methods. The first was a 100-question survey 

of 27 members of the Business Environmental Leadership Council (BELC) of the Pew Center on Global Climate 

Change28 and four non-BELC members.29� The survey sample was weighted toward large, publicly-held, multi-

national corporations based in North America (see Table 1).

The second data collection method involved six in-depth 

case studies of five BELC member companies30 and one non-

BELC member,31 each of which had a stated commitment 

to reduce GHG emissions. To develop the case studies, 

the research team conducted face-to-face and telephone 

interviews with key executives and managers, typically 

including vice presidents for environment, health and safety 

(EHS); sustainability managers; operations managers; 

research and development personnel; and senior managers 

in governmental affairs and communications. Interviewers 

raised a consistent set of questions and topics to assure 

comparability between case studies and augmented the data 

gathered, where relevant, with information from secondary 

literature. The Pew Center has gathered feedback from BELC 

companies throughout the process.

D. Overview 

This report has two parts. Part One synthesizes the main 

findings.� It is organized into eight sections, each of which 

covers a major step in the development of climate-related strategies. Table 2 summarizes these steps, which 

include assessing emissions and exposure to climate-related risks, gauging risks and opportunities, evaluating 

action options, setting goals and targets, developing financial mechanisms, engaging the organization, formulating 

policy strategy, and managing external relationships. While presented in a linear fashion, it is important to note 

that the steps shown are not always followed sequentially since companies’ actions must be tailored to their 

organizational culture, capabilities, and business plan. As with any well-managed initiative, constant monitoring 

and feedback are essential to effective implementation. 

Part Two consists of six detailed case studies. Each seeks to identify what is unique about a company’s approach, 

as well as what is transferable and potentially useful to other companies considering climate-related strategies.

Taken in its entirety, this report offers a comprehensive “how to” guide for implementing climate-related 

strategies and a compendium of best practices in the field. The results should be of interest to corporate 

decision-makers who are developing or considering climate-related strategies and to others seeking to understand 

Table 1

Demographics
Category Results

Sector 
Representation

Electric Utility: 28 percent
High Tech: 9 percent
Metals and Mining: 9 percent
Oil and Gas: 9 percent
Other*: 46 percent

Ownership 
Status

Public: 87 percent
Private: 13 percent

Headquarter 
Location

North America: 90 percent

Multinational 
Operations

Yes: 72 percent
 No: 28 percent

Market 
Segment**

Business-to-Business: 47 percent
Business-to-Customer: 60 percent

Annual  
Revenue

< $1B: 10 percent
$1-10B: 45 percent
$10-100B: 45 percent

* Other includes the following: Chemicals, Consumer Goods, 
Pharmaceuticals, Paper and Forest Products, and Cement.

**This figure exceeds 100 percent because some 
companies offer both services.
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how companies gain competitive advantage by preparing for climate constraints, including financial analysts, 

institutional investors, state and federal officials, non-governmental organizations (NGOs), scholars, and 

participants in international efforts to address climate change. 

E. 	Over-Arching Themes

Four over-arching themes emerged from the survey and case studies.� These themes cut across all elements of 

climate-related strategies and involve timing, commitment, policy development, and business opportunity.

Ensure strategic timing: The question for companies in this report is not whether to take action on climate 

change, but when. Some have acknowledged the danger of pursuing initiatives too early; a few executives 

specifically highlighted false starts with the Clean Development Mechanism,32 which many believe is not 

realizing its full potential (see “Frustration with the Clean Development Mechanism” on page 97). In contrast, 

other companies wish they had started earlier. The key to a successful strategy lies in correctly timing its various 

components. According to Ron Meissen, Senior Director of Environment, Health and Safety Engineering at 

Baxter International, “Companies should take action now to define their global climate-related strategy, set 

GHG reduction goals and implement GHG reduction activities, not just for environmental reasons, but also for 

competitive advantage.”

For example, growing political interest has 

led DuPont to engage in more climate-related 

policy discussions with state and federal officials. 

Changing consumer preferences have prompted 

Whirlpool (which recently acquired Maytag) to 

focus more strongly on energy efficiency. According 

to Casey Tubman, Brand Manager of Fabric Care Products at Whirlpool, “In the 1980s, energy efficiency was 

number ten, eleven or twelve in consumer priorities. In the last four or five years, it has come up to number 

three behind cost and performance, and we believe these concerns will continue to grow.” Mike Bertolucci, 

President of Interface Research Corporation, concurs: “Customers are now becoming more aware of the 

importance of the climate change issue.” For companies that sell consumer products, timing is all the more 

critical given the resources and lead time required to develop effective strategies. According to Jeff Williams, 

Manager of Corporate Environmental Initiatives at Entergy, “A significant amount of lead time was needed to 

select, fund, and complete quality projects before realizing CO2 benefits.”

Establish appropriate levels of commitment: Closely related to the issue of timing is the question of how 

aggressively a company should pursue climate change strategies. Some companies warn that it is important 

not to get too far ahead of the rest of the business community. In the words of David Bresch, Head of the 

Atmospheric Perils Group at Swiss Re: “You should always remain one step ahead of the competition. But if you 

are two steps ahead, you lose the crowd. The ideal is for you to be the leader of the pack and everyone pulling 

in the same direction.” The policy and market impacts of climate change are still very uncertain, and it would 

be unwise for a single company to pursue initiatives that may not yield financial or strategic benefits. Many 

“You should always remain one step ahead 

of the competition. But if you are two steps 

ahead, you lose the crowd. The ideal is 

for you to be the leader of the pack and 

everyone pulling in the same direction.”
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companies are concerned about implementing measures in a poorly defined political and market environment. 

For example, Cinergy (recently merged with Duke Energy) is making some GHG reductions, but CEO Jim Rogers 

does not believe the company can take aggressive 

action until there are clear regulatory and market 

signals. Absent such signals, companies may find it 

challenging to support GHG reductions and may need 

to justify action on the basis of short-term initiatives 

that produce immediate benefits, long-term projections of how climate change may affect their assets and market 

positioning, and socially and ethically based arguments for “doing the right thing.” 

Influence policy development: Any policy that regulates GHG emissions will set the “rules of the game.” 

Companies are aware that regulation can change the competitive landscape33 and that future climate policies 

are likely to favor certain actions, companies, and industries. Relevant factors include the types of emissions 

regulated, tracking and measurement methods, target setting, and many others. To maintain a measure of 

control over their future business environment, companies are actively seeking ways to influence policy, and they 

recognize that credible action can give them greater leverage in that process. As David Hone, Group Climate 

Change Advisor at Shell, cautions, “To validly have a seat at the table, you have to bring experience. You cannot 

just take a seat because you are interested.” 

Create business opportunity: Companies with a history of working on climate change are now trying to shift 

their focus from risk management and bottom-line protection to business opportunity and top-line enhancements. 

Goldman Sachs has identified three ways that climate strategies can add value: protecting reputation, enhancing 

competitive position, and developing new products.34 Later sections of this report detail some of the specific climate-

related business opportunities that companies have identified and are seeking to leverage through early action.

The strategic integration of climate goals with other objectives should be of particular interest to the financial 

community as analysts seek to develop tools and benchmarks for identifying competitive advantage based on best 

practices. While this report can help determine whether a company has taken appropriate steps to prepare for 

carbon controls and new business opportunities, the impact of climate change on company financial valuations 

needs further study.

Ultimately, sustainable climate-related strategies cannot be an add-on to existing business models, 

independent of the company’s overall competitive strategy. As Linda Fisher, Vice President and Chief Sustainability 

Officer at DuPont, explains, “We need to understand, measure, and assess market opportunities. How do you 

know and communicate which products will be successful in a GHG constrained world? How should we target our 

research? Can we find creative ways to use renewables? Can we change societal behavior through products and 

technologies? The company that answers these questions successfully will be the winner.” 

“To validly have a seat at the table, you 

have to bring experience. You cannot just 

take a seat because you are interested.”
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Stage I: Develop a Climate Strategy

Step 1: Conduct an Emissions Profile Assessment

 This is a fundamental starting point for identifying 

and prioritizing emissions reduction options, the means to reduce emissions, products and services that may be 

affected by carbon constraints, and potential strategies that are complementary to the core business. To identify 

sources, types, and magnitude of emissions, as well as the vulnerability of business lines, companies need a basic 

awareness of the tools and protocols available to gather such information.

A.	 Lessons Learned

•	 Nearly all companies measure direct emissions and most measure indirect emissions. Yet, there is 

great variability in what emissions are considered. Companies should be aware of the range of possible 

emissions categories and the extent to which their business activities contribute to each one. 

•	 Companies are evenly split in their use of absolute or indexed measures for tracking and reporting 

emissions. Absolute measures are necessary for assessing a company’s full exposure to carbon 

constraints, but indexed measures may be useful for setting targets among various divisions or for 

benchmarking against other companies. 

•	 Companies can measure actual emissions or develop estimates using fuel- or material-based 

calculations. The former approach may be more expensive and labor-intensive but the latter is 

complicated by the variety of methodologies that exist for calculating emissions.

•	 Companies have developed or are working to develop new systems for measuring and tracking 

emission reductions. These systems can be labor intensive (requiring, for example, energy reporting 

and verification of third party invoices) and may require further work to be integrated with other 

information systems (such as SAP35 and Environmental Management System (EMS) under ISO14000).

B.	 Emission Types

Nearly all (97 percent) of the companies surveyed for this report have inventoried their emissions of six 

GHGs: carbon dioxide (CO2), methane (CH4), nitrous oxide (N20), hydroflourocarbons (HFCs), perflourocarbons 
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(PFCs), and sulfur hexaflouride (SF6).� Many companies 

have converted all emissions to a carbon-dioxide equivalent 

(CO2e) measure using 100-year global warming potential 

values established by the Intergovernmental Panel on 

Climate Change (IPCC).36 Direct and indirect37 emissions 

may be included, although there are a variety of ways in 

which these categories are currently defined.

Direct emissions come from sources owned by the 

reporting company and generally include emissions from 

on-site production processes, from the direct combustion of 

fossil fuels in boilers and furnaces, and from on-site power 

generation. One area of ambiguity involves emissions from 

joint ventures and from partial or wholly-owned subsidiaries. 

Cinergy, for example, only measures direct emissions 

from facilities in which it has an ownership position and 

operational responsibility. If a facility meets these criteria, 

the company assumes responsibility for all GHG emissions 

and does not prorate on percentage of ownership.  

Another question revolves around emissions from divested 

operations. In 2004, DuPont divested itself of its nylon business, Invista®, which generated significant N2O 

emissions. The company’s decision to subtract these emissions from past performance and baseline measures 

diminished its overall footprint reduction from 72 percent to 60 percent. 

The 77 percent of survey respondents that measure indirect emissions—that is, emissions that do not directly 

occur at the reporting company’s facility—use a variety of approaches. The most commonly reported sources of 

indirect emissions are electricity, heating or cooling, and steam purchased from a third-party provider. Cinergy, 

on the other hand, does not track power purchases from third party vendors, as such variation raises questions of 

double counting if the seller is also counting these as direct emissions. 

Other companies measure emissions generated by the use of their products (defined as Scope 3 emissions by 

the WRI/WBCSD reporting and accounting protocol; see “Developing an Emissions Inventory” on this page). For 

Whirlpool, the use of its home-appliance products constitutes 93 percent of the company’s GHG profile and is the 

primary focus of reduction efforts. Alcoa, on the other hand, does not consider its product use in its emissions profile. 

A small number of companies (such as IBM, Interface, and several financial-services firms) account for 

emissions from material transport, business travel, and/or commuting. Swiss Re, for example, generates 43 percent 

of its emissions profile from business travel (direct emissions and indirect office electricity use account for the 

Developing an Emissions Inventory
An emissions inventory is an essential early 
step in developing a corporate GHG strategy. 
The World Resources Institute/World Business 
Council on Sustainable Development (WRI/
WBCSD) Greenhouse Gas Protocol Corporate 
Accounting and Reporting Standard provides 
a step-by-step guide for quantifying GHG 
emissions and is used as the starting point 
for most reporting efforts around the world. 
Companies can do a Scope 1, Scope 2, or Scope 
3 inventory. Scope 1 includes direct emissions; 
Scope 2 includes indirect emissions from the 
consumption of purchased electricity, heat, 
or steam; and Scope 3 includes other indirect 
emissions from upstream and downstream 
sources, as well as emissions associated with 
outsourced or contract manufacturing, leases, 
or franchises not included in Scope 1 or Scope 
2. The WRI/WBCSD Protocol includes guidance 
for identifying relevant source categories and 
calculation tools for emissions from particular 
source categories.38
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remaining 13 and 44 percent, respectively). Cinergy, on the other hand, does not count upstream emissions from 

the mining and transport of coal.

One final issue concerns emission credits from biological carbon sequestration, something that Cinergy includes 

in its inventory. The company identifies test plots and measures tree volumes, underbrush, and soils for carbon 

content. The measurements are repeated at regular intervals and resulting data are extrapolated to the entire 

acreage of plantings. The company states that this process yields a 95 percent statistical level of confidence.

C.	 Emission Metrics

GHG emissions can be reported in a variety of forms.� To gain a clear sense of a company’s exposure to possible 

climate-change policy, absolute measures are necessary. But to track performance relative to other economic 

or production goals, or to competitor benchmarks, 

emissions can be normalized with another measure 

such as dollars of revenue or units of production. 

Survey respondents are evenly split between 

absolute or indexed measures for tracking and reporting progress on GHG emission reductions (48 and 52 

percent respectively).39 The most common metrics include: total tons CO2e; tons CO2e per unit of product; energy 

consumption per unit of product; and total energy consumption.40 (See Table 3)

A minority (12 percent) of survey respondents use a 

combination of absolute and indexed metrics, tailoring 

emissions measurements as appropriate for particular 

goals or reporting units and regions. Daniel Gagnier, 

Senior Vice-President of Corporate and External Affairs at 

Alcan, explains that despite the general trend to evaluate 

reductions from a global perspective, “there are regional 

differences in approaching the issue that require a company 

to have both a global and regional focus.” Shell decided that setting a universal standard would be impractical 

because of its size and multinational focus. Even though the company reports an absolute target externally, it 

gives individual business units the flexibility to use indexed measures for internal reporting. This approach is 

particularly popular with units that have significant growth opportunities. 

D.	 Emission Measurement Tools and Techniques

Some companies measure actual emissions, while others estimate emissions using fuel-based calculations 

(based on methodologies such as those created by WRI/WBCSD, the European Union Emission Trading Scheme 

(E.U. ETS), the U.S. Department of Energy (DOE) and others).� The difference depends, in part, on the complexity 

of the task. Companies with many emission sources or extremely hostile stack environments prefer to avoid 

Table 3

1. Total tons of CO2e 73 percent

2. Tons of CO2e per unit of product 50 percent

3. �BTU (energy consumed) per unit of product 39 percent

4. Total BTUs 35 percent

*Many companies use more than one metric.

“There are regional differences in 

approaching the issue that require a company 

to have both a global and regional focus.”
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on-site measurement due to the cost of purchasing, installing, maintaining, and replacing monitors. Cinergy 

measures CO2 directly at generating units equipped with continuous emissions monitors (CEMs).41 For units not 

equipped with CEMs, estimates are calculated using the energy (BTU) value of the fuel consumed multiplied by 

its carbon intensity (pounds of CO2 emitted per million BTU) as provided through the DOE’s Energy Information 

Administration (EIA) 1605(b) reporting program.

The majority (62 percent) of survey respondents have developed new information systems or monitoring 

equipment to track GHG emissions. The functionality of these measurement systems varies considerably by company: 

some use highly sophisticated, web-based database tools, while others are still in the development process. 

All companies recognize the importance of emissions measurement and tracking. Alcoa, for example, 

considers the development of its internal web-based GHG information system a major step toward achieving its 

climate goals. Its centralized system currently includes detailed process and energy consumption information 

for 41 facilities worldwide, including four power generation facilities, nine alumina refineries, and 26 smelters. 

Alcoa’s system uses the methodology of the E.U. ETS to calculate emissions and sweeps databases every 

evening to download process and production data. Designated individuals at each plant are responsible for 

manually entering energy consumption data on a monthly basis and reminders are issued automatically to 

ensure that data for all facilities are available as soon as possible after the end of each month.

Some companies have been able to incorporate GHG tracking into integrated performance measurement 

systems like SAP, allowing them to link emissions reductions to financial measures. Ruksana Mirza, Vice 

President of Environmental Affairs at Holcim (U.S.) Inc., states that the company’s SAP enterprise resource 

planning platform is linked to a CO2 module that automatically calculates monthly emissions using relevant 

operating information (e.g., production volume, energy consumption, fuel type, etc.). 

At DuPont, progress on GHG reductions is tracked at the business-unit level through the Corporate 

Environmental Plan, a database that captures annual performance information on waste, GHG and other 

emissions, and energy use at company facilities worldwide. Energy-related emissions are calculated based on fuel 

consumption according to the WRI/WBCSD GHG reporting protocol. The current system requires data inputs from 

direct metering of gas consumption, invoices for other fuel purchases, reconciliation to inventories, and emissions 

factors for a variety of fuels. Process emissions are reported separately and indirect emissions are calculated based 

on localized information. All of this information is collected once per year in the corporate database. 

As these examples illustrate, tracking GHG emissions can be complicated and, at times, labor intensive. 

While some companies are generally satisfied with the performance of their respective systems, many see 

room for improvement. For example, despite having tracked emissions since 1991, John DeRuyter, Principal 

Consultant, Energy Engineering at DuPont, still believes the “biggest headache is in capturing and reporting data, 

particularly energy reporting and verification of third party invoices.” There is no link with the company’s SAP 

system, which would be desirable but is currently prohibitively expensive. 

+

+

+
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Other companies point to a need for better measurement tools in the future. According to Steve Willis, 

Director of Global Environment, Health and Safety at Whirlpool, a data management system and international GHG 

conversion factors are the most significant requirements for implementing a climate strategy.

Step 2: Gauge Risks and Opportunities

 

The next step in climate-strategy development is consideration for how operations and sales may be affected—

both for the positive and the negative—by climate change-related factors and, as a result, how such factors 

may alter competitive positioning. As part of this analysis, companies should consider their emissions profile 

relative to industry peers, the industry’s position relative to other sectors, potentially relevant future regulatory 

developments, trends in input costs, and potential changes in customer preferences. Identifying risks and 

opportunities must flow from an understanding of the company’s current and future GHG footprint in the context 

of a current and future carbon-constrained society and economy. 

A.	 Lessons Learned

•	 Benchmarking is geared towards gaining information on best practices, as well as gaining the strategic 

benefits that come from being identified as a leader on climate change.

•	 In assessing product and service line vulnerabilities, companies begin with a focus on risk 

management and bottom-line protection.

•	 With time and experience, companies then shift their strategies for addressing climate change to 

emphasize business opportunities and top-line enhancements.

 B.	Benchmarking

Seventy-three percent of survey respondents report that they benchmark against other companies on their 

climate-related performance. In general, these companies report that they benchmark against the other companies 

in their own industries, but many also report that they identify singularly-visible companies that have gained 

exposure for their climate activities. 

The goals of benchmarking activities are to identify best practices for addressing climate change, as well as 

managing reputation and industry status on the issue. Benchmarking can help protect the company against being 

identified as a laggard, but more importantly, can help the company gain the benefits of standing out as a leader. 

The experience of the Pew Center is that an increasing number of companies turn to benchmarking of industry peers 

in target setting, especially in certain industries and for second-round goals (see discussion of benchmarking in 

Step 4 on page 23). In the former case, a company that is labeled as a low performer may be susceptible to costly 

criticism in the press or from NGOs. In the latter case, however, securing a first-mover advantage in addressing 
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climate change can create opportunities and garner recognition (such as through rankings by Business Week, 

The Financial Times, Ceres, and others). Securing this recognition requires efforts at external outreach, which are 

discussed in Step 8. Finally, benchmarking can inform the need for collective industry action, especially if an 

industry wishes to achieve sufficient reductions on a voluntary basis to reduce pressure for onerous regulation. 

C.	 Risks from Operations, Products, and Service Lines 

In terms of assessing product and process line vulnerabilities to carbon constraints, companies generally 

begin with a focus on risk management and bottom-line protection.� Cinergy, for example, is concerned about 

the impact of climate-change regulation on the value of 

its existing and future energy producing assets. When 

the company first completed its GHG profile for the 

year 2000, it was clear that the majority of emissions 

came from legacy electric-generating units. Because 

new generating capacity has an expected lifespan of 40 to 50 years or more, Cinergy is particularly sensitive to 

uncertainty surrounding future climate policy as it relates to strategic investments. Therefore, the company is 

working to develop new technologies for reducing emissions from its coal-fired assets and sees increased value in 

the nuclear capacity acquired through its recent merger with Duke Energy.

For Alcoa, one core business concern centers on aluminum production costs. As an energy-intensive basic 

materials company, securing reliable, low-cost, long-term energy sources is among its most pressing strategic 

priorities. Climate policies threaten to alter the economics of critical energy inputs. Thus, against the backdrop of 

global climate policy trends, the emissions profile of existing and new energy sources has been a focus of its strategy. 

D.	 Product and Service-Line Opportunities 

While risk management can be a starting point for addressing climate-related vulnerabilities, with time and 

experience companies shift their climate-related strategies to emphasize business opportunities and top-line 

enhancements.� In fact, the mere presence of risk from GHG intensive operations, products, and services signals 

the potential for business opportunities based on GHG efficiency. Companies need to assess whether and how 

demand for their current and future product and service lines may be enhanced by climate-related developments. 

Ultimately, the most effective climate-related strategies connect GHG reductions with a company’s core 

business strategy. This can be done in a variety of ways. One way is through operational improvements. For example, 

instead of flaring methane gas in its exploration and refining operations, Shell now captures the gas and either 

pumps it back underground to enhance well production or feeds it to nearby facilities for power production. When the 

economics are right, the methane can be converted into liquefied natural gas (LNG), a major potential growth area. 

Another approach is to find new uses for existing product lines and to develop new products to satisfy 

emerging market needs. For example, DuPont developed a special grade of Tyvek® house wrap for European 

Ultimately, the most effective climate-

related strategies connect GHG reductions 

with a company’s core business strategy.
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customers; this wrap reduced energy use and CO2 emissions and lowered heating bills. DuPont engineers also 

work directly with the company’s business customers to help them reduce energy consumption. This strategy not 

only delivers higher value, it enhances DuPont’s relationships with its customers and may be rewarded by larger 

or longer-term contracts. 

Swiss Re is also looking for ways in which to augment its existing activities to create opportunities from 

climate change. For example, the company channels investments in its sustainability portfolio into a number of 

sectors, including alternative energy, water, and waste management/recycling. More specifically, the company 

seeks opportunities representing medium to high risk-return profiles in: infrastructure investments such as wind 

farm, biomass, and solar projects; investments in publicly quoted, small- to medium-capitalized growth companies, 

and; cleantech venture capital investments, representing the highest risk-return profile. As tightening policy 

frameworks increase demand for such projects, the company’s investment strategy is beginning to pay off. The 

portfolio’s market value rose substantially in 2005 thanks to strong share performance, as well as new investments.

Yet another way to create synergies between climate and business strategy is through acquiring assets 

that balance a company’s portfolio. For example, Cinergy’s emissions profiling and assessment of likely future 

regulatory scenarios pointed to increased value in nuclear capacity, which it gained through its recent merger 

with Duke Energy. Any form of GHG regulation will favor electricity from no-carbon and low-carbon sources over 

time, signaling potential advantages for operators of nuclear plants. Moreover, this potential opportunity may 

grow for utilities like Duke, Exelon, Entergy, and others that have particular expertise in permitting, building, 

and operating nuclear capacity. 

Alcoa found that future climate policies may create market opportunities by expanding aluminum recycling. 

Considering that aluminum produced from recycled materials requires only five percent of the energy needed 

to make primary aluminum and that energy prices will likely continue to rise, the company has pledged that 

50 percent of its products, other than raw ingot sold to others, would come from recycled aluminum by 2020. 

Increasing recycling rates is among the more significant long-term strategic opportunities for the company. 

Another is the expected boost in demand for aluminum as a material in lighter-weight vehicles, and the company 

is continuing to make progress into this area. For example, Alcoa developed “Dura Bright” commercial truck 

wheels that are lower mass than conventional wheels and, as an added marketing advantage, don’t require polish 

or scrubbing. According to the company, a 10 percent reduction in vehicle weight typically yields a 7 percent 

reduction in GHG emissions. 

Similarly, Whirlpool‘s business opportunity lies with consumer choices. As most lifecycle GHG emissions 

from home appliances come from their use rather than production, the company’s primary focus is on appliance 

efficiency. Whirlpool expects mounting awareness of climate issues and rising energy costs to drive consumer 

demand toward less energy-intensive products and therefore is leveraging its core competencies to continue 

bringing the most energy-efficient appliances to market. 

��Step 1   
Assess 
Emissions  
Profile

Step 2  
GaUge RisKs aNd 
OpportUNities

Step 3  
Evaluate 
Action 
Options

Step 4  
Set Goals  
and Targets

Step 5  
Develop 
Financial 
Mechanisms

Step 6  
Engage the 
Organization

Step 7  
Formulate 
Policy 
Strategy

Step 8  
Manage 
External 
Relations



+

+

+Getting Ahead of the Curve:  Corporate Strategies  That Address Climate Change

But, going even further, some companies have 

focused their energy and efforts into fundamental 

technology shifts. DuPont, for example, has identified 

the most promising growth markets in the use of 

biomass feedstocks that can be used to create new bio-

based materials such as polymers, fuels and chemicals, 

new applied Biosurfaces, and new Biomedical materials. 

One promising development is Sorona® polymer. In 

a joint venture between DuPont and Tate & Lyle PLC 

set to go on-line in the third quarter of 2006, the 

company will begin producing 1,3-propanediol, the key 

building block for the new polymer, using a proprietary 

fermentation and purification process based on corn 

sugar. This bio-based method uses less energy, reduces 

emissions, and employs renewable resources instead of 

traditional petrochemical processes. Another promising 

development for DuPont is the 2006 creation of a 

partnership with BP to develop, produce, and market 

a next generation of biofuels. The two companies have 

been working together since 2003 to develop products 

that will overcome the limitations of existing biofuels. 

The first product to market will be biobutanol, which 

is targeted for introduction in 2007 in the U.K. as a 

gasoline bio-component. This biofuel offers better fuel 

economy than gasoline-ethanol blends and has a higher 

tolerance to water contamination than ethanol.42 Both 

of these developments represent the new direction in 

which the company is headed—one that significantly 

reduces the company’s environmental footprint. 

According to Uma Chowdhry, VP of Central Research 

and Development, this is not a subtle shift, but rather a 

significant change in product lines and research focus 

for DuPont. She is hoping that DuPont will soon be 

known for leading the industrial biotechnology revolution 

and predicts that over 60 percent of DuPont’s business 

will stem from the use of biology to reduce fossil fuel 

use in the next few decades.

New Products Reduce Carbon  
Dioxide Emissions
Jeff Hawk, Director, 787 Government and 

Certification, The Boeing Company

In 2008, The Boeing Company will 

begin delivery of a new airplane—the 787 

Dreamliner—that reduces CO2 emissions by 

approximately 20 percent compared to today’s 

similarly sized airplanes. In addition to new, more 

efficient engines, Boeing also redesigned the 

airframe to be more efficient by streamlining its 

aerodynamic shape and significantly increasing 

use of lightweight composites. Airline interest 

in the airplane has already generated a record 

number of firm orders—more than 375 since 

the plane was launched about two years ago. 

Airplane design decisions are based on market 

requirements including passenger loads and 

route structure; research to reduce CO2 emissions 

from the 787 began in the mid-1990’s. After 

studying the market with customers, Boeing 

decided to design a mid-sized airplane (200 

to 300 passengers) that could travel as far as 

today’s bigger jets while reducing CO2 emissions 

through lower fuel use. By designing an airplane 

that can travel efficiently on long-range routes 

with fewer passengers, the 787 can help to 

eliminate stops at “hub” airports, creating more 

direct flights and reducing extra flight miles, 

saving fuel, CO2 emissions, and passengers’ 

time. While aviation represents less than 3 

percent of worldwide CO2 emissions (according to 

the IPCC), it is a growing sector of the economy. 

Boeing believes it is important to continue 

environmental improvements, especially CO2 and 

noise reductions, to meet future expectations.
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Step 3: Evaluate Options for Technological Solutions 

This step is often conducted in an iterative fashion with goal setting.� Some 

companies set goals and then search for ways to achieve them. Others consider their options for reducing 

emissions and then set goals accordingly. The precise ordering is a matter of individual management style.

A. Lessons Learned

•	 Many companies were able to identify a variety of low-cost options for reducing their GHG emissions. 

These “low-hanging fruit” opportunities often include behavioral or technological changes that 

improve efficiency and reduce energy consumption. 

•	 A few companies developed breakthrough technology solutions that facilitated a dramatic reduction 

in their GHG footprint. Such “silver bullet” opportunities are often the focus of new technology 

development but have also been realized in existing operations. 

•	 Over the long term, companies can develop and fine tune programs to implement more challenging 

solutions. This can involve technical efforts aimed at plant optimization as well as organizational 

efforts related to information sharing and internal consulting.

•	 Companies typically distinguish on-system options for reducing emissions from off-system 

opportunities. On-system reductions involve projects within a company’s operations. Off-system 

reductions can include forest sequestration projects, purchased offsets, sourcing offsite renewable 

energy, and others. Public and private benefits and costs for these reductions vary.

•	 Ultimately, the goal is to find ways to reduce GHGs in a manner that supports other business 

objectives. This can involve linking emission reductions to improved operations, finding new markets 

for existing products, or creating new products to serve emerging markets.

B.	 Low-Hanging Fruit

Companies in this report have found myriad low-cost or low-risk, easily identifiable solutions for lowering 

their emissions profiles.� This is particularly true for companies that have not actively pursued reductions 

in the past. Such “low-hanging fruit” may include simple energy efficiency initiatives, behavioral changes, 

or process improvements. For example, the first step in Swiss Re’s three-tiered approach to reducing GHG 

emissions involved turning down heating and cooling in company offices and turning off lighting systems 

during non-working hours. As a second step, the company has focused on small investments, such as motion 

sensors and compact fluorescent light-bulbs, and on reducing emissions from business travel by curtailing 

short-distance trips for internal meetings and by providing employees with the latest telephone or video 

conferencing technology. The final tier of Swiss Re’s approach involves refurbishing company-owned property 
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and buildings by, for example, replacing cooling 

towers, generators, insulation, or windows. 

Many electric-generating companies have 

undertaken efficiency improvements at individual 

power plants to produce more electricity per unit 

of fuel input. Boosting output at non-GHG emitting 

nuclear, hydro, and landfill-gas facilities can be an 

effective approach to reducing emissions as well. In 

sum, though the specific opportunities may differ, all 

companies should identify “low-hanging” options. 

C. “Silver Bullets”

Some companies have achieved dramatic 

GHG reductions by implementing a single 

initiative that significantly altered their emissions 

profile.� For example, Shell managed a sizable 

portion of its pre-2002 emissions by reducing 

the venting of associated gas (methane) from its 

exploration and production facilities. In many 

cases, ”silver bullet” initiatives require innovation 

and investment in improved processes. Most of 

Alcoa’s GHG-reduction efforts have involved cutting 

perflourocarbon (PFC) emissions by reducing the 

number of anode effects in the aluminum smelting 

process (see “Anode Effect: An Overview” on page 

103). DuPont’s “silver bullet” involved reducing 

emissions of two potent GHGs—N2O and HFC-23 

(an unintended byproduct of producing HCFC-

22, a common refrigerant)—through two discrete 

process technologies. 

Even if such big-impact opportunities do not 

exist at present, companies are working to make them a reality in the future. Alcoa is developing a new smelting 

technology based on an inert anode which would eliminate consumable carbon anodes and related PFC and 

CO2 emissions. For Cinergy, coal IGCC technology combined with carbon capture and sequestration (CCS) holds 

promise for reducing future emissions. The company has been involved in IGCC since the early 1990’s when it 

Clean Energy for a Low-Carbon Future
Bill Gerwing, Director Health, Safety, and 

Environment, BP America

BP believes that power generation and a clean 

environment are not opposing goals. That belief 

is at the heart of BP’s plans for a Hydrogen Power 

Project in Carson, California—in what would be the 

company’s second industrial-scale hydrogen power 

project—designed to generate electricity and reduce 

greenhouse gas emissions by capturing carbon dioxide 

(CO2) and storing it safely and permanently. The result 

would be California’s cleanest new power plant. The 

project would combine a number of existing industrial 

processes to provide a new option for generating 

electricity without significant CO2 emissions. 

Petroleum coke produced at California refineries would 

first be converted to hydrogen and CO2 gases with 

around 90 percent of the CO2 captured and separated. 

The hydrogen gas would be used to fuel a power station 

capable of providing the California power grid with 500 

MW of electricity, enough to power about 325,000 

homes in Southern California. At the same time, about 

four million tons of CO2 per year will be captured, 

transported and stored in deep underground oil 

reservoirs where it will enhance existing oil production. 

When completed, the Carson Hydrogen Power Project 

would be the largest hydrogen-fired power generation 

facility in the world and would have the lowest CO2 

emissions in the world for an integrated gasification 

combined cycle (IGCC) plant.
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built one of the first demonstration plants in the United States; it is now working with GE Energy and Bechtel 

Corporation to study the feasibility of a commercial scale (600 MW) IGCC generating station with CCS. 

D. Ongoing Reductions

To continue making GHG reductions, companies must sustain their efforts over the long term.� For 

example, Alcoa and Shell are conducting ongoing efficiency assessments at operating plants to generate 

recommendations for operational, equipment, and 

behavioral changes. They have also facilitated 

information sharing about promising energy 

practices between plant locations. Both companies 

provide technical support and access to further 

resources as needed. Similarly, DuPont is focusing 

its ongoing GHG-reduction efforts on more capital-

intensive measures that affect yield, capacity, 

and utilization; process changes; combined heat and power; and modern heat management using insulation, 

steam traps, waste heat recovery, and modern motors. 

One challenge to sustaining climate-related strategies is that they must compete with other initiatives for 

funding. According to John Carberry, Director of Environmental Technology at DuPont, capital investments 

to reduce energy consumption often meet resistance because they are not viewed as “sexy” or compelling. If 

the pool of resources is dwindling, the certainty of returns in energy-efficiency projects can actually become a 

liability. DuPont, for example, has ruled out lowered hurdle rates, internal carbon shadow pricing, or setting a 

budget for energy efficiency projects: “The problem is that when we pitch 20 percent return with 99 percent 

certainty on energy, we lose to a marketing group pitch of 40 percent return with 60 percent certainty,” says 

Carberry. The choice to create internal price supports for emissions-reduction efforts is a strategic decision 

for companies; absent such supports, climate-related projects must show positive returns relative to other 

initiatives if they are to offer value to the company.

E.	 On-System versus Off-System Reductions

Not all GHG reductions are made at the facility level or even within the company:� Cinergy, for example, 

intends to achieve up to one-third of its emissions reductions off-system. Off-system reductions can include 

forestry projects, end-user efficiency programs, and research and development projects. By contrast, Cinergy’s 

on-system projects target direct emissions from smoke stacks and vehicle tailpipes, or methane emissions from 

the company’s natural gas distribution system. 

Swiss Re plans to achieve 15 percent of its reduction target through actual facility reductions and the 

remaining 85 percent through off-system investments in the World Bank Community Development Carbon 

Capital investments to reduce energy 

consumption often meet resistance because 

they are not viewed as “sexy” or compelling. 

If the pool of resources is dwindling, the 

certainty of returns in energy-efficiency 

projects can actually become a liability.
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Fund. However, sourcing emissions credits through external means is not always easy. DuPont has found that 

cost-competitive alternative energy projects are relatively scarce and difficult to identify. The company has 

been able to source about 5 percent of its energy from renewable sources but hopes to increase that amount. 

These two examples highlight a distinction between purchasing emissions offsets that are not directly related to 

a firm’s activities (the Swiss Re/World Bank example) and sourcing renewable energy for a firm’s own use (the 

DuPont example). Each has very different public and private benefits and costs.

Step 4: Set Goals and Targets

 For example, DuPont‘s goal of 

reducing GHG emissions 40 percent below 1990 levels by the year 2000 was set in 1994. That target was met 

in 1999, and the company established a new goal to reduce net GHG emissions 65 percent below 1990 levels 

by 2010. Whirlpool’s target, set in 2003, calls for reducing total GHG emissions from global manufacturing, 

product use, and disposal by 3 percent from a 1998 baseline by 2008, while also increasing sales by 40 percent 

over the same period. 

Goals and targets need not be limited to GHG reductions but can include strategic initiatives and 

adaptation strategies. As noted earlier, goals can be based on identified emissions-reduction opportunities or 

set as stretch goals. Most companies establish short- and long-term goals in an iterative fashion and in a way 

that is aligned with their strategic objectives. Ultimately, these goals must fit the company’s capabilities, 

culture, and business model. 

A.	 Lessons Learned

•	 Companies adopt targets for a variety of internal and external reasons. Some have identified 

climate change as a significant strategic issue for the future while others have been prodded by 

shareholders or other external constituencies.

•	 Companies cite three primary sources of motivation: cost savings, social responsibility, and 

reputation enhancement. The latter is linked to an expectation of enhanced ability to foresee and 

influence future regulation.

•	 Most companies develop goals by analyzing risks and opportunities in their many business units. 

Those that have achieved the most dramatic GHG reductions set stretch goals beyond what their 

original analysis indicated was possible. Many of these companies subsequently achieved their 

goals before the target date and set new, more ambitious ones.

��Step 1   
Assess 
Emissions  
Profile

 ��Step 2  
Gauge 
Risks and 
Opportunities

 �Step 3  
Evaluate 
Action 
Options

�Step 4  
Set GoaLs  
aNd Targets

Step 5  
Develop 
Financial 
Mechanisms

Step 6  
Engage the 
Organization

Step 7  
Formulate 
Policy 
Strategy

Step 8  
Manage 
External 
Relations



+

+

+ Getting Ahead of the Curve:  Corporate Strategies  That Address Climate Change

•	 Many companies establish both energy-efficiency and GHG-reduction targets. While efficiency 

improvements often yield near-term financial benefits, the value of GHG reductions is more 

difficult to quantify and serves longer-term objectives. As a result, efficiency programs are more 

likely to be considered strategic and proprietary, while GHG reductions may be difficult to connect 

to a company’s bottom line. 

•	 In making the business case for climate-related strategies, companies typically focus on the 

quantifiable financial benefits of energy efficiency projects, the less quantifiable reputational and 

organizational benefits of “doing the right thing,” and scenario planning that highlights the future 

likelihood of, and impact from, carbon constraints.

•	 Companies are also developing other goals. Examples include sourcing renewable energy, reducing 

solid waste, eliminating all waste, increasing use of hybrid biofuels and vehicles, and others.

•	 Finally, companies are developing adaptation strategies to be prepared for the physical risks 

associated with climate change. 

B. 	Motivating Factors

A company’s motivations for taking action can be influenced by corporate history and culture, core 

competencies, or the competitive environment.� Many companies in this study first became involved 

through a narrowly focused internal initiative. Cinergy’s efforts began in the early 1990’s after the company 

commissioned a study on the feasibility of adopting an internal CO2 cap. Shell had been watching the climate 

change issue since the early 1990’s through its Issues Management Team within Corporate Affairs. In 1998, 

Jeroen van der Veer (then a group managing director and now Shell CEO) championed a more formal study 

of climate change and its potential impact on the company’s businesses globally. DuPont’s actions were 

foreshadowed by its experience with stratospheric ozone depletion in the 1970s and 1980s. When the IPCC 

issued its first assessment report in 1990, DuPont’s (former) CEO Ed Woolard saw a familiar scenario playing 

out and directed the company to become an early adopter of GHG reductions. 

Interest in climate-related strategies can also be motivated by outside parties. While Cinergy’s CEO 

and management team were interested in climate action from the early 1990’s, concurrent shareholder 

resolutions in 2002 and 2003 helped the company take the final step. Dialogue with shareholders resulted 

in a plan to disclose risks related to climate regulation, and Cinergy formally announced its internal GHG-

reduction program in September 2003.

While the specific impetus for each company varies, three overarching drivers emerged from the survey: 

cost savings, social responsibility, and reputation. These drivers are linked by a common desire to ensure the 

long-term success of the organization and are discussed in more detail below. It should be noted, though, 

that as a company fulfills its goals in these areas and gains knowledge of the issue, the motivations then 
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shift toward leveraging climate-related market changes for competitive advantage. Companies just starting the 

strategy process for the first time should tap this motivation from the start. 

Figure 2

  Motivations

Cost savings

Social
Responsibility

Reputation

Climate
Strategies

Long term 
success

Cost savings: As noted previously, near-term cost savings are generally realized through improvements in 

energy and operational efficiency (see Figure 3). Survey respondents rank efficiency improvements as the most 

prominent measure of success (see Figure 4) and the action that most often provides bottom-line benefits 

(see Figure 5).

Social responsibility. Although social responsibility (often characterized as the desire to “do the right thing”) 

ranks low in terms of generating short-term bottom-line benefits (see Figure 4), companies consider it a primary 

motivator and see early action on climate as consistent with their corporate values (see Figure 3). For example, 

DuPont cites its culture of science, safety, and environmental responsibility, while Cinergy points to its cultural 

values and a history of responsibility, transparency, and stakeholder engagement. For Alcoa, climate strategy 

is part of the company’s sustainability efforts, which in turn feed into overall corporate goals. Whirlpool draws 

a close connection to its Midwestern roots, which foster a strong belief in corporate citizenship. At Whirlpool, 

according to Mark Dahmer, Director of Laundry Technology, one of the company’s core principles is that there is 

“no right way to do a wrong thing.”

Reputation. Companies are also motivated by the desire to protect or enhance their reputation. Remaining 

inactive on climate change can expose the firm to criticism and negative press, particularly when industry peers 

are taking action. Conversely, meaningful action can create good will with investors, customers, regulators, and 

communities. For Swiss Re it is critical to have a voice in social and political debates over climate change. So, 

while recognizing that its emission reductions amount to merely a “rounding error” compared to other companies, 

Chris Walker, Managing Director and Head of Sustainability Business Development says, “We need to do this if 

we are going to be seen as credible.”
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Figure 3

 Drivers

Opportunity for new sources of capital
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Compliance with existing international agreements

Compliance with projected international agreements

Compliance with existing national, state, or local regulations

New strategic direction for company

Compliance with projected national, state, or local regulations

Intra-industry energy or climate initiatives

Rising energy or feedstock prices

Remaining competitive with industry peers

Improving company reputation among consumers

Social responsibility

Protecting the global climate

Consistency with existing corporate culture

Desire for increased operational efficiency

1 2 3 4 5
Not important Neutral Important

Average Response

 									                          
Total Respondents: 30

Alcoa recognizes that a good environmental reputation enhances its ability to site and build new plants. 

Whirlpool wants its customers to see the company as a source of energy-efficient and environmentally friendly 

products. Shell has long been motivated by the belief that a leadership position would allow the company  

to foresee and possibly influence government policy. Similarly, other survey respondents consider the ability to 

anticipate future regulations to be a critical measure of success (see Figure 4).

 

C. 	Developing Climate Goals and Targets

Understanding the context in which a company first takes note of climate change can help inform the 

development of meaningful goals.� Companies in this report tend to be introspective, looking inward at capabilities 

and interests when establishing targets. Whirlpool, for example, began by soliciting input from each of its product

��Step 1   
Assess 
Emissions  
Profile

 ��Step 2  
Gauge 
Risks and 
Opportunities

 �Step 3  
Evaluate 
Action 
Options

�Step 4  
Set GoaLs  
aNd Targets

Step 5  
Develop 
Financial 
Mechanisms

Step 6  
Engage the 
Organization

Step 7  
Formulate 
Policy 
Strategy

Step 8  
Manage 
External 
Relations



+

+

+Getting Ahead of the Curve:  Corporate Strategies  That Address Climate Change

Figure 4

 Measures of Success

								                                                

Enhancing human resource management and
corporate culture

Identifying new market opportunities

Improving risk management

Social responsibility

Elevating corporate reputation

Protect the global climate

Anticipating and influencing climate change regulation

Cost savings

Operational improvement

Energy efficiency

1  2  3  4  5
Not important Neutral Important

Average Response

Total Respondents: 30

groups and compiling data on projected sales volumes, consumer use, product turnover, and plans for introducing 

new, more efficient models. Total energy consumption was then calculated over the average life of each product 

and converted to GHG emissions using country-specific factors. (See Step 2 on page 12 to learn more about the 

use of benchmarking for target setting). 

Several companies solicited opinions from individual business units but then pushed further, creating 

a stretch goal to make significant progress. Craig Heinrich, leader of the global energy team for DuPont’s 

Titanium Technologies division explains, “You need the tension of a very challenging goal. Inspirational goals 

call an organization to act beyond conventional boundaries…an easy goal fails to challenge the creative 

potential of the organization.” 

Several companies have met or exceeded internal targets before the stated deadline. Alcoa reached 

its 2010 emission-reduction goals seven years early, and Entergy not only met its goal of stabilizing CO2 

emissions at 2000 levels, but reduced emissions by an additional 21 percent as of the end of 2004.43 Andreas 

Schlaepfer, Head of Internal Environmental Management at Swiss Re, believes that for non-manufacturing 

companies like Swiss Re, substantial reductions from building-related conservation efforts are quite easy: “If 

you’ve never focused on energy efficiency before, achieving a 30 percent reduction is simple.”
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Figure 5

Financial Benefits
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Lifestyle incentives (e.g. promoting telecommuting)
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Government affairs
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Process changes
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          Total Respondents: 28

*�Not all of these program elements are relevant to all survey companies, so the responses may be skewed. For example, geologic sequestration only 
applies to oil and gas companies, chemicals, and a few others at this stage of development of the technology.

Interviewees warn, however, that companies should avoid creating one universal reduction target. They 

suggest it is best to develop a set of diverse targets across different business units that all contribute toward 

the overall corporate goal. Interface’s Bertolucci advises against “requiring standardized implementation 

programs in a diverse, decentralized culture.” DuPont, for example, expects the output of its Titanium 

Technologies division to double from 1990 levels by 2010. Because energy comprises a significant percentage 

of the selling price of titanium dioxide (TiO2), this creates a significant challenge for meeting the company’s 

energy-efficiency and climate-change goals. The division has been tasked with the goal of increasing 

energy use by only 40 percent. As a result, other divisions will be expected to make deeper cuts. Alcoa also 
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allows diversity in its divisional targets, but this variation primarily reflects geographic differences. Local 

management is permitted to determine the company’s official position on climate policy within each country 

based on local circumstances.

D. 	Differentiating GHG-Reduction and Energy-Efficiency Targets

While energy-efficiency and GHG-reduction targets eventually need to merge into an integrated approach, 

companies tend to treat them as separate goals in the short run.� Among survey respondents, 72 percent have 

established energy-efficiency goals, whereas 77 percent have established GHG-reduction goals. Of the former 

group, 100 percent have reached their energy-

efficiency targets and 66 percent have established 

new, more ambitious ones. In contrast, only 60 

percent of companies that have adopted GHG-

reduction goals have met them. A close look at three 

aspects of these goals helps to explain the difference. 

First, energy-efficiency goals have a longer history. Energy efficiency was first discussed by some surveyed 

companies as early as 1970, and the average date for setting efficiency targets was 1998. One company states 

that energy efficiency “was always an objective.” By comparison, GHG-reduction goals entered the discussion 

much later. At the earliest, survey respondents did not discuss them until 1990, and the average date for setting 

these types of targets was 2000. In several cases, these initiatives have not yet run their course because many 

companies set initial deadlines of 2006 or beyond.

Second, energy-efficiency and GHG-reduction goals tend to have a different focus. Energy-efficiency strategies 

are generally directed at discrete, energy-intensive processes, requiring units with operational responsibility to 

make local decisions regarding improvements. Moreover, they often offer a return on investment. GHG-reduction 

goals, on the other hand, are usually articulated at the corporate level as an “X percent reduction by date Y” 

without well-defined ways to filter this goal down to individual business units. 

Third, energy-efficiency and GHG-reduction goals differ in their direct, near-term impacts on a firm’s bottom 

line. For many companies, energy efficiency is seen as an important strategic business issue. GHG reductions, 

on the other hand, are typically viewed as an initiative of the EHS department, sometimes carrying an (actual 

or perceived) upfront cost rather than, in the absence of regulation, providing a competitive advantage. All 

companies publicly report progress toward meeting GHG-reduction goals. But 17 percent of companies that have 

energy-efficiency targets do not publicize information about their performance results because this information is 

considered proprietary.

Quantifying bottom-line risks and rewards is important in generating internal support for GHG-reduction 

strategies. As David Steiner, Vice President of Government Affairs at Maytag, plainly states, the “company must 

“You need the tension of a very challenging 

goal. Inspirational goals call an organization 

to act beyond conventional boundaries… 

an easy goal fails to challenge the creative 

potential of the organization.”
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make money first.” More than half of companies surveyed have not been able to quantify bottom-line benefits for 

their GHG-reduction strategies. Executives warn that this hampers efforts to lock in employee support and create 

momentum for change. Tim Higgs, Environmental Engineer at Intel, advises against “focusing solely on ‘right 

thing to do’ environmental arguments. While this is certainly a key factor in environmental decisions, the case for 

action is more compelling when combined with more tangible drivers.” 

E. 	Making the Business Case for Climate Strategies

How do companies justify GHG strategies if they aren’t able to quantify financial benefits? Nearly 50 percent 

of surveyed companies cite cost savings from energy-efficiency programs as evidence of near-term benefits.� For 

example, Calpine estimates it saved $25.8 million over a ten-month period in 2005 by implementing its Plant 

Optimization Program, which targets thermal efficiency improvements in the company’s power-plant operations. 

Alcoa confirms nearly $80 million in annual savings potential from energy-efficiency improvements and has thus 

With a relatively straightforward body of measurements and 

analyses, almost any company can develop a financial rationale 

for some set of corporate actions related to energy use based 

on historic and current energy prices. Going the next step to 

assess what makes sense based on expected future prices 

increases the challenge of “making the business case.” This is 

particularly true in considering decisions that lock in long-term 

cost drivers, such as investments in plant and equipment, which 

must take account of projected market forces and regulatory 

developments many years in the future. The decision to 

develop new climate-related products and services, particularly 

those requiring large-scale, long-term R&D, is even tougher to 

achieve with quantitative certainty. Assessing the case for any 

intangible aspects of strategy, such as engagement in policy or 

protecting reputation, is still more art than science. 

Those responsible for building or refining the “business case” 

can draw several lessons from corporate experience to date—

including experience in assessing the rationale for other aspects 

of corporate strategy under conditions of high uncertainty.

•	 Begin with a clear understanding of the range of uncertainty 

in analyzing various strategy elements. Consider creative 

ways to find numbers to construct the case, but beware of 

false precision and avoid setting an expectation that the 

case for most strategy elements will have a clear net present 

value. It may be helpful from the outset to communicate 

explicitly to all those involved about what to expect in terms 

of quantitative and qualitative analysis.

•	 Frame the initial effort at building a business case as the 

first step in an iterative process, with the aim of identifying 

no- and low-regrets strategic options. For example, the 

initial case can focus on energy-efficiency and clean-energy 

supply measures that meet the company’s investment 

hurdle rate given existing prices and supply reliability 

factors. For companies with high exposure to regulatory 

risk, increased leverage in policy debates may be another 

obvious point. Certainty about some drivers will increase 

over time and will allow iterative improvements in the 

business case, especially if the company makes initial 

strategic commitments that build internal capacity to 

understand and respond to climate-related developments. 

•	 It is best to combine “top down” and “bottom up” 

approaches when building the business case. The top-

down approach may be based, at the simplest level, on logic 

and common sense related to whether the company has a 

significant financial exposure to the climate issue, whether 

regulation and other market factors may be coming into play 

already or soon, whether these conditions call for proactive 

instead of reactive responses, and which broadly proactive 

stance fits best with company strategy and culture. The 

bottom-up approach applies assumptions about market 

Making the Business Case for Climate Action44
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far captured annual savings exceeding $20 million. DuPont states that it has achieved an estimated $2 billion 

in savings since launching its energy-efficiency program in 1990.45 Given the recent escalation of natural gas 

prices, similar examples are likely to become more common. 

Companies also rely on less quantifiable methods to justify their climate-related strategies. One is a general 

belief among senior leadership that these strategies will add value in the future. “Management believes they 

add value,” says Skiles Boyd, Director of Environment at DTE Energy. “We just haven’t been able to quantify it.” 

Some companies believe that getting ahead on this issue offers strategic benefits, such as superior competitive 

positioning and the ability to identify new market opportunities. For others, getting further out on the learning 

curve enables them to make the most appropriate investments and prepare to successfully adapt to future 

regulation. Cinergy treats money spent to reduce GHG emissions, in part, as “tuition to learn.” Through such 

justifications, the business case can be made without precise dollar amounts. As Kevin Leahy, Managing 

preferences, competitive positioning, regulatory constraints, 

government incentives, and other drivers to decisions 

about operations, supply chain management, product 

development, marketing, and other functional aspects of 

the company. 

•	 Consider using tools of decision science that help build 

uncertain and qualitative information into quantitative 

models. For example, tools for Monte Carlo analysis 

incorporate uncertainty into financial models in a systematic 

way. Crystal Ball™ can be used with financial modeling 

applications to build in ranges of probability that regulation 

will create a carbon price in any given future year and at any 

given level.

•	 Although large companies may have quantitative analyses 

of brand value, few can accurately predict how consumers, 

customers, communities, and shareholders will value 

climate-related factors in the future. Just as climate change 

and its impacts are not linear, neither is change in public 

sentiment. Here again, the business case should build 

in historical examples such as the rapid shift in public 

attitudes toward clean air in the 1970s and corresponding 

impacts on company reputations. 

•	 In assessing the business case for policy engagement, 

look to history for qualitative lessons and even some 

anecdotal quantitative data. Good examples covered or 

referenced in this report are DuPont’s engagement in 

domestic and international policy on ozone depletion, 

Whirlpool’s involvement in appliance standards, and Intel’s 

collaboration in advancing the Energy Star™ programs. 

The financial returns to these efforts are not clear, but 

it is reasonable to consider these companies’ long-term 

performance and positioning relative to competitors on 

environmental issues.

•	 Seek a range of external sources for information and opinions 

on non-quantitative questions such the shape and timing 

of climate policies in any given state or country. Industries, 

particularly industry associations, may face problems 

of insularity and protracted “group-think” that prevent 

timely, adaptive thinking about developments in science, 

business, government, and society. Some good information 

sources include leading Wall Street firms such as Goldman 

Sachs and Citigroup and leading consulting firms such as 

PricewaterhouseCoopers, Mercer, and Deloitte.

•	 A key tactical tool, which over time can also help build a 

rigorous business case, is an enterprise-wide energy and 

environment management system (EMS) that automates 

operational performance measurement and links this to 

financial data. Usually safety and health are included 

as well. The best systems allow managers to look at 

performance from the plant level all the way up to the entire 

corporation, and at business unit or geographical “slices” of 

the company. Best systems can alert managers to poor and 

excellent performance and allow them to correct problems 

while also recognizing and disseminating best practices.
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Director, Climate Policy, explains, “I can’t tell you the exact number when it comes to the business case for 

climate change, but I can tell you the range and an order of magnitude.”

Finally, scenario planning has helped some companies make the business case for action on climate change. 

DuPont, for example, has conducted informal scenario exercises that project future business plans and strategies 

and assess the risk or opportunity implications for families of products. Shell, which has the most experience 

in this arena, uses scenario planning as a strategic framework for thinking through challenges, identifying risks 

and opportunities, making investment decisions, developing a common strategic language for leadership teams, 

and engaging key public policy matters. The most recent (2005) edition of Shell’s Global Scenarios to 2025, 

articulates a vision of how worldwide forces might shape markets over the next two decades and reaches the 

conclusion that the world (and companies) will eventually face a price for carbon. For Shell, this conclusion 

justifies efforts to increase natural gas production (especially LNG) and investments in wind, solar, biofuels, coal 

gasification, and experimental hydrogen delivery systems (while still working to make its core business—fossil 

fuels—succeed in a carbon-constrained world).

F. Other Related Climate Goals and Targets

Some companies have adopted additional climate-related goals and targets. Swiss Re, for example, has 

committed to increase the renewable share of its energy purchases from 14 percent in 2005 to 37 percent in 

2006 and 50 percent in 2007.

DuPont has set three additional climate-related goals as part of its sustainable growth initiative, 

including a commitment to hold energy consumption to 1990 levels, source 10 percent of that consumption 

from renewable sources at cost-competitive rates, and receive 25 percent of the company’s revenue from 

non-depletable resources by 2010. So far, energy use has declined by 7 percent compared to 1990 levels, 

despite a 30 percent increase in production but, as noted previously, the company has only been able to 

source about 5 percent of its energy from renewable sources, mostly using landfill gas. DuPont is currently 

two-thirds of the way toward achieving its non-depletable resource goal. This goal represents DuPont’s effort 

toward creating new markets that harmonize with climate constraints. For example, BP and Dupont have 

targeted 2007 for introduction of biobutanol in the UK as a gasoline bio-component. Once new business 

opportunities are identified and selected, planning will include goals and targets. As for any business 

venture, these may include R&D schedules and milestones, product launch dates, revenue targets, market 

share goals, etc. 

In October 2005, Wal-Mart announced the extremely ambitious goal of eventually using 100 percent 

renewable energy and producing zero waste. These goals tie in with the company’s commitment to cut its GHG 

emissions 20 percent over the next seven years, double the fuel efficiency of its truck fleet within 10 years, 

and reduce solid waste from U.S. stores by 25 percent in the next three years.46 
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G.	 Adaptation Strategies

A final, important area of climate-related strategy involves adaptation.� According to Ivo Menzinger, Head of 

Sustainability and Emerging Risk Management for Swiss Re, “No matter what we do now in terms of mitigation, 

changes in climate are inevitable.”47 Indeed, 60 percent of survey respondents consider physical, climate-related 

risks to assets in their investment decisions. 

The insurance industry is perhaps most directly affected by these types of risks, because it underwrites 

natural catastrophes and property losses. Swiss Re estimates that total insured property and business interruption 

losses from natural catastrophes reached $83 billion in 2005. Because climate change directly affects its core 

business, with or without regulation, the company is 

integrating related concerns into its underwriting practices, 

particularly in areas such as Directors & Officers (D&O) 

and Business Interruption (BI) insurance. 

Companies operating in regions that are especially 

affected by climate change are also at risk. For example, 

Diavik Diamond Mines Inc. relies on “ice bridges” to 

move equipment and materials to the northern regions of Canada. However, the 2006 winter was so warm that 

roads closed early and the ice never got thick enough to allow transport of the heaviest trucks. The company had 

to absorb the additional costs of shipping materials by helicopter. In Alaska, the allowable period for traveling 

on the tundra has shrunk from 220 days in 1970 to about 100 days today.48 Other impacts of thawing tundra 

include shifting foundations for pipelines, buildings, and drilling platforms. Further south, warming temperatures 

can lead to altered growing conditions for agricultural concerns and damage from more extreme hurricanes, such 

as Katrina and Rita, which impacted oil drilling and refining operations in the Gulf. 

In seeking to protect their assets, companies are considering weather concerns as part of their short- and 

long-term planning and are conducting more extensive resource planning for future plant and market needs. 

Exelon, for example, expects rising temperatures to alter operational and market forecasts for electricity demand 

and supply, especially peak consumer demand. This risk is exacerbated by the potential for increased storm 

severity to damage critical generation, distribution, and transmission systems and produce higher maintenance 

and capital costs. To prepare, the company is analyzing its ComEd and PECO systems using “worst-case” 

forecasts of summer peak load based on continually updated information on the likelihood of extreme weather. 

Exelon has also established emergency preparedness procedures in the event of weather-related disruptions and 

is planning for increased costs and lead-time to obtain certain supplies. Costs for some supplies could be $30 

to $40 million higher in 2006 compared to 2005 due to the after-effects of hurricanes Rita and Katrina.49

��Step 1   
Assess 
Emissions  
Profile

 ��Step 2  
Gauge 
Risks and 
Opportunities

 �Step 3  
Evaluate 
Action 
Options

�Step 4  
Set GoaLs  
aNd Targets

Step 5  
Develop 
Financial 
Mechanisms

Step 6  
Engage the 
Organization

Step 7  
Formulate 
Policy 
Strategy

Step 8  
Manage 
External 
Relations

“No matter what we do now in terms 

of mitigation, changes in climate are 

inevitable.” Indeed, 60 percent of  

survey respondents consider physical, 

climate-related risks to assets in their 

investment decisions. 
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Robert Page, Vice President of 

Sustainable Development, TransAlta

Climate change is forcing companies 

to change many financial and asset 

management practices in order to ensure 

the viability of existing and future assets. 

TransAlta, an electricity generator with 

facilities that stretch from Mexico to 

Alberta, is now faced with serious issues 

relating to the sustainability of water 

resources. Over the past few years water 

flows for hydro-generation have been 

unreliable. Some of TransAlta’s hydro 

reservoirs have experienced one year in a 

century low-water conditions, several years 

in a row. In the Canadian Rocky Mountains, 

for example, basic water flows have been 

affected by receding glaciers and erratic 

snow packs, reducing the generating 

capacity of hydroelectric facilities. In the 

U.S. Southwest there are different water 

issues: TransAlta chose not to proceed 

with a thermal power project because the 

company determined that the available 

water rights for cooling were not sustainable 

given climate change and other factors. 

TransAlta needs 40-year certainty to launch 

any project. Water sustainability is now a 

key factor in corporate planning within the 

company and, as the physical aspects of 

climate change continue to become more 

acute, related risks to TransAlta’s physical 

assets and future investments will become 

more severe.

Physical Assets at Risk from Climate Change

Gary Serio, Vice President Safety and 

Environment, Entergy

Climate change poses potential long-term physical risks 

to the economic vitality of coastal areas. Entergy’s franchise 

territory and assets are particularly susceptible to flooding 

and hurricanes due to the geographic profile of the territory 

it serves in the Gulf Coast region. Over the next century, 

some scientists project average global temperatures will rise 

five to nine degrees Fahrenheit and sea levels will rise 4 to 

35 inches due to projected increases in atmospheric GHG 

concentrations. Sea-level rise of this magnitude, combined 

with coastal subsidence, increased hurricane intensity, 

reduced protection from barrier islands and wetlands 

losses would exacerbate current vulnerabilities. Physical 

risks to Entergy include potential damage to power plants, 

transmission and distribution systems, customer base and 

other facilities. As an indicator, Entergy’s restoration cost 

for hurricanes Katrina and Rita was $1.5 billion. The social 

and economic well-being of employees and customers 

could also be impacted. Entergy has voluntarily reduced 

its CO2 emissions 23 percent below 2000 levels over the 

past five years and is demonstrating economically efficient 

emission offset transactions. The company also supports 

mandatory legislation to limit GHG emissions. Sustainable 

planning for communities should be fostered to adapt to 

the potential impacts of climate change. Entergy is working 

with stakeholders for the energy-efficient re-building of 

New Orleans and the restoration of coastal wetlands. 

“Hurricanes Katrina and Rita have put a face on the 

potential risks and financial impacts climate change could 

mean to our service territory if meaningful action is not 

taken to reduce atmospheric concentrations of greenhouse 

gases,” according to Jeff Williams, Manager, Corporate 

Environmental Initiatives at Entergy.
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Stage II: Focus Inward

Step 5: Develop Financial Mechanisms to Support Climate Programs. 

 This section discusses the pros 

and cons of internal and external trading, and describes other financial mechanisms used for implementing 

climate-related initiatives. 

A.	 Lessons Learned

•	 Costs for climate-related strategies vary widely. Companies can measure these costs along three 

dimensions: absolute, normalized, and financial-return measures.

•	 Companies have found internal trading to be of limited value in reducing the cost of actual emission 

reductions but say it is tremendously useful for educating the workforce and developing expertise. 

•	 Absent legal mandates, U.S. companies are currently using internal pricing mechanisms to support their 

GHG-reduction efforts, including special pools of capital, lowered internal hurdle rates, and internal 

shadow prices50 for carbon. For many companies, the details of these mechanisms are considered 

proprietary, suggesting that climate strategies are increasingly viewed as a source of competitive advantage.

•	 Expertise and knowledge gained by developing these mechanisms can help companies understand 

when climate programs make sense only with an external carbon price and when they can be 

sustained without one. 

B. 	Cost Estimates for GHG Reductions

On an absolute-cost basis, investment in climate strategies varies widely across companies.� DuPont knew 

that the $50 million it spent to develop end-of-pipe controls for N2O emissions would have no direct payback but 

decided to pursue the technology anyway, both to preempt government regulation of N2O emissions and to fulfill 

its GHG-reduction commitment. In Cinergy’s case, the company budgeted $3 million per year in 2004 and 2005 

for GHG-reduction projects as part of $21 million the company has set aside for climate programs through the 

end of the decade. Of the total spent in 2004 and 2005, $4.4 million (73 percent) funded on-system projects 

and $1.6 million (27 percent) was invested in off-system projects. Resulting annual emissions reductions totaled 

approximately 600,000 tons and 25,000 tons of CO2e respectively. 
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Companies also incur costs to develop GHG measurement and tracking systems. Alcoa, for example, estimates 

that it cost as much as $500,000 to develop its Energy Efficiency Network (after accounting for travel, human 

capital, and use of internal resources). Richard Notte, Vice President of Energy Services at Alcoa, is quick to add 

that, “our system is as complicated as anyone is going to get.” Whirlpool’s call for bids on a data management 

system to track emissions and conservation yielded cost estimates between $75,000 and $225,000, leading the 

company to decide to develop a system in-house.

A second way to look at GHG investment is on a normalized basis, such as cost per ton of emissions reduced. 

Again, these numbers can vary widely. Cinergy, for example, estimates that the average cost per ton of CO2e 

reductions was $8.28 in 2004 and $12.49 in 2005. These numbers are lower than the $20–$30 range of 

allowance values seen in the E.U.’s mandatory ETS 

and higher than the average $2.00–$4.00 per ton 

values (depending on year) found on the voluntary 

Chicago Climate Exchange (CCX).51

A third way to consider costs is on a financial-

return basis. Again, costs using this metric vary across 

companies. For example, Swiss Re’s three-tiered 

approach for reducing energy consumption is based in part on payback. The first tier is zero cost. The second 

tier focuses on small investments with paybacks of one year or less. The final tier, which includes refurbishing 

property, allows for a payback period as long as 10 years. At DuPont, measures implemented by the Titanium 

Technologies division have led to net year-over-year savings of $3–$5 million. Some projects may have a return of 

300–400 percent while others are undertaken with no capital return and are justified on different grounds. 

For Alcoa, the availability of capital and the threshold internal rate of return (IRR) required to support GHG 

initiatives depends on the business situation at individual locations. The company has traditionally not pursued 

climate and energy projects unless they have a payback of one year or less. As its efforts have matured, Alcoa is 

moving beyond “low-hanging fruit” investments and implementing projects with longer payback periods. Within 

its Primary Metals division, energy efficiency projects with an IRR as low as 20 percent are now considered even 

if the required funds might not be allocated in individual plants’ capital budgets. According to Vince Van Son, 

“The most important step is to get all 

opportunities systematically on the radar 

screen. Just as every piece of fruit ripens 

at a different time, not all projects should 

be pursued immediately. The process 

starts with quality information.”
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Table 4

Cost of GHG Reduction  

Absolute Costs Normalized Costs Financial Return

DuPont spent $50 million to  
develop end-of-pipe control  

technology to reduce N2O emissions

Cinergy estimates that the average  
per-ton cost of CO2e reductions was  

$8.28 in 2004 and $12.49 in 2005.

Alcoa has traditionally not pursued  
climate and energy projects unless they  

have a payback of one year or less.
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Manager of Environmental Finance and Business Development at Alcoa, “The most important step is to get all 

opportunities systematically on the radar screen. Just as every piece of fruit ripens at a different time, not all 

projects should be pursued immediately. The process starts with quality information.” 

C.	 Internal Carbon Trading

Internal emissions trading has been identified as a highly efficient and accurate way to aggregate information 

within a company,52 but of the four companies that have experimented with this tool, none still have programs in 

place.� They all concluded that internal trading did not produce the least-cost, most efficient emissions reductions. 

Shell, for example, discovered that its STEPS program (Shell Tradable Emissions Permit System) suffered from 

problems including a lack of participants, a lack of liquidity, and difficulties with permit apportionment. The 

system was further weakened by the fact that it was voluntary and business units often requested, and received, 

more permits. Finally and most seriously, there were legal issues: internal emission permits with a monetary value 

could not be traded across international boundaries without significant tax consequences in host countries. 

Despite these difficulties, the STEPS program provided several benefits. It was successful in building 

awareness among Shell employees, it created a structured mechanism for factoring GHG considerations into 

the operations of individual business units, it gave the company an opportunity to develop in-house expertise 

on carbon trading, and it helped the company build credibility in policy circles (Shell’s views were considered 

in the development of the European ETS). 

BP claims similar benefits from internal trading. According to Jeff Morgheim, then Climate Change 

Manager, BP learned “to keep things simple, to get started, to capture the learning and to continuously improve 

the system. Practical experience is the key to developing a robust system.”53 For Shell and BP, internal trading 

served as a stepping stone to eventual external trading. 

D.	 External Carbon Trading

External trading programs (like the voluntary CCX or the mandatory U.K. and E.U. ETS systems) offer similar 

benefits and reduce the need for internal trading systems.� According to Interface’s Bertolucci, “Interface’s 

participation in external trading programs has helped us to improve our database quality and it has enhanced our 

ability to track our GHG emissions.” 

As a founding member of CCX, Baxter International has extensive experience in external trading. According 

to the company, “Having a goal and reporting on our progress publicly each year has required that Baxter 

have information systems and verification processes in place to ensure that we are indeed capturing our true 

performance…. Our emissions in CCX have been entered into a registry and audited for accuracy. This is another 

learning process for us and because of it we have changed certain things on how we collect and verify global 

energy usage and calculate associated GHG emissions. This has made our company-wide GHG database more 

robust…. One of the things we have learned in the auditing process is the need for accurate and easily retrievable 
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energy usage information. This has motivated Baxter to expand the use of external utility payment services, which 

scrutinize each invoice for accuracy, enter key data into a computer database and scan the actual invoice into the 

system for possible future reference.”54 

Similarly, Ed Mongan, Global Manager for Energy and Environment at DuPont, says that participation in CCX 

provided an opportunity to influence the development of trading programs and to demonstrate that market-based 

approaches are a cost-effective way to achieve GHG reductions. CCX has also helped verify company baseline 

and annual emissions, which could prove useful for potential revenue generation as DuPont currently has excess 

emissions- reduction credits. Interface’s Bertolucci concurs, “The CCX membership provides valuable third-party 

validation for what we are doing in regards to climate change.” 

Ultimately, Baxter believes its involvement in 

CCX will help the company withstand the scrutiny of 

future emissions verification and trading programs. 

In the meantime, Meissen sees other benefits: 

Baxter’s involvement in CCX has been widely 

publicized around the world and has become a source of pride for employees who have been asked to present 

at various conferences and workshops and have been approached by other companies looking to benchmark 

emissions or become involved with CCX. 

Among surveyed companies, 40 percent participate in voluntary trading programs like CCX, though most note 

that this participation has not generated revenues. Until mandatory policies create an external market for carbon 

reductions, companies must develop other means of financially supporting climate projects.

E.	 Other Financial Instruments

Most companies use a combination of approaches to 

fund their climate-related strategies and evaluate prospective 

investments. Among those surveyed, the most common 

methods include reserving a special pool of investment 

capital; using shadow prices for carbon; and lowering 

internal hurdle rates (see Table 5).

The precise numbers and formulas companies use 

for shadow pricing or internal hurdle rates are generally considered proprietary for strategic reasons. For 

example, Shell uses three different internal shadow prices for carbon: one for the E.U., a second for other 

developed countries, and a third for the developing world. With these shadow prices, Shell requires that 

energy efficiency and GHG-reduction projects meet the same internal hurdle rate as other investments. Such 

internal mechanisms become redundant as mandatory carbon regimes create a real external market price 

Table 5

1. A special pool of investment capital 47 percent

2. Shadow prices for carbon 33 percent

3. Lowered internal hurdle rates 32 percent

*Many companies use more than one method.

The precise numbers and formulas 

companies use for shadow pricing or internal 

hurdle rates are generally considered 

proprietary for strategic reasons.
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in some locations. By way of illustration, Shell’s Hone explains how the value of carbon can be a significant 

driver in energy-efficiency decisions: One barrel of oil produces about 0.36 tons of CO2. An E.U. ETS CO2 

price of 25 Euros is like adding a further $11 per 

barrel to the price of oil, which makes an energy-

saving project even more compelling. The company 

uses long-term premise values for both oil and 

carbon when valuing internal efficiency projects 

(the actual numbers used by Shell are confidential 

and change with the market). 

Step 6: Engage the Organization

 

As Alcoa’s Van Son explains, “Our people link our systems and our success. The best technology only gets you so 

far. Employees will devise innovative ways to achieve clearly stated goals when they understand the linkage with 

the company’s vision and values.” Edan Dionne, Director of Corporate Environmental Affairs at IBM believes that 

the company’s climate strategy “has had a positive impact on recruitment and retention.” This section describes 

techniques for promoting workforce buy-in, identifies common sources of resistance, and describes ways to 

move climate goals from the periphery of the organization to its core. 

A.	 Lessons Learned

•	 Given the long-term and complex nature of the climate issue, gaining buy-in from the workforce takes 

time and effort. Companies find that communication strategies work best if climate initiatives are 

linked to more familiar issues.

•	 Many companies link climate-change goals to rewards, bonuses, and public awards. Others employ 

novel techniques such as promoting tree planting, participation in personal GHG reduction programs, 

or the purchase and use of low-emission vehicles and bicycles by employees.

•	 Senior leadership—in the form of speeches, policy statements, Congressional testimony, financial 

resources, and personal support—is critical. 

•	 Within an organization, it is important to identify the departments or functions that will act as 

change initiators, implementers, and resistors. Survey respondents identify accounting, finance, and 

marketing as often less supportive of program implementation than other departments.

•	 The ultimate goal is to move climate change as an issue from the periphery of the organization to its 

core. Companies often deploy teams to facilitate this process. To sustain long-term efforts, companies 

need to maintain a department dedicated to addressing climate issues.
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“Our people link our systems and our 

success. The best technology only gets you 

so far. Employees will devise innovative 

ways to achieve clearly stated goals when 

they understand the linkage with the 

company’s vision and values.”
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B.  Gaining Buy-In

Organizations must have an appreciation for the time 

it takes to educate the general workforce and management.� 

For example, despite Alcoa’s progress, Atkins admits the 

company would be even further ahead if it had worked 

on this in “year two, instead of year ten. It takes time to 

educate 130,000 people.” 

Educating management can be equally challenging. 

According to Intel’s Higgs, “Climate change is a more 

difficult subject to convey to management due to the 

complexity and scope of the issue and the relatively tiny 

impact of an individual corporation. Other environmental 

issues are often more acute and therefore easier to drive 

understanding on why the company should take action.”

Companies that have struggled to generate internal 

support for GHG reductions emphasize the importance 

of an effective, easily understandable communication 

strategy. (see “An Energy Efficiency Champion on the 

Ground” on page 95) “When you talk about trading, impact 

on energy and economics, you need something besides words. It’s hard stuff,” says Cinergy’s Leahy. Knowing the 

audience is critical. “You need to ease people into the discussion. Link it to what they already know is possible,” 

says Leahy. “For us, it was our experience with cap-and-trade in our acid-rain program.” Whirlpool ties climate 

change to long-standing company priorities and even refrains from using the term in internal discussions, 

preferring instead to employ the more familiar terminology of energy efficiency. “We’ve got a train moving on 

efficiency,” explains Whirlpool’s Dahmer. “We’d just start confusing things if we tried to start a new train.” 

Companies have used traditional and innovative programs to build internal awareness. (see “Ways to Gain Buy-

In for Climate-Related Strategies” on this page) DuPont, for example, ties related performance metrics to employee 

bonuses and has created an award program that recognizes exceptional environmental achievements throughout the 

company. Rewards and public recognition are common methods of creating buy-in for corporate initiatives.55

Alcoa purchases trees from local suppliers and distributes them to employees who are then encouraged 

to plant them in their communities or on Alcoa property. As of 2005, 1.5 million trees have been planted 

toward the company’s goal of planting 10 million trees by 2020. The company is also encouraging employees 

to participate in local and regional programs like Smart Trips56 to increase the use of public transportation and 

reduce their personal carbon footprint.57 Swiss Re hosts a wide variety of internal marketing events, including 

Ways to Gain Buy-In for  
Climate-Related Strategies
	 Gain support from senior leadership.
	 Identify change initiators, implementers, 

and resistors.
	 Develop both cross-functional and 

specialized teams.
	 Create a clear connection between climate 

change and business strategy. 
	 Implement specialized internal programs:

	 Tie performance to rewards and bonuses.
	 Create public recognition through award 

programs.
	 Encourage employees to plant trees to 

offset emissions.
	 Create internal marketing and 

educational programs.
	 Encourage participation in programs like 

Smart Trips and the One-Ton Challenge.
	 Offer financial support for purchasing 

low-emission vehicles and/or bicycles.
	 Purchase emission offsets.
	 Encourage telecommuting or 

teleconferencing.
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on-site demonstrations that allow employees to test-drive hybrid vehicles. Other companies provide incentives 

for purchasing hybrid cars.58 Google offers its full-time U.S.-based employees a $5,000 subsidy toward the 

purchase of a vehicle with an EPA fuel economy rating of 45 mpg or higher; Integrated Archive Systems offers a 

$10,000 subsidy. 

Interface associates in North America are offered the option of having trees planted to celebrate their years of 

service with the company, in lieu of traditional service awards. For example, its “Legacy Award” option sponsors 

the planting of 80 to 400 trees through an organization called American Forests. Since 2002, more than 3,400 

trees have been planted through this program. InterfaceFLOR Commercial Canada provides interest-free bicycle 

loans to its employees to encourage alternative transportation and emission reductions. And, Interface’s Cool 

Co2mmute™ program provides associates with an affordable way to “improve their move” by offsetting emissions 

from commuting and personal travel. Such programs make the climate issue more tangible to people and connect 

it to their daily lives, while offering examples of how they can make a difference.

C.	 Senior Leadership

According to companies in this report, senior-level support and engagement are the most critical components 

of any successful climate strategy.� Among survey respondents, CEO leadership was identified as a key driver at all 

stages of program development and implementation (see Figures 6 and 7). In the words of Alcoa’s Atkins, “On a

Figure 6
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Figure 7

Developing & Adopting 

Business units in non-Kyoto ratified countries

Business units in Kyoto ratified countries

Marketing

Accounting and Finance

Strategy

Board of Directors

Legal

Government Relations

Operations

Business Unit/Plant Management

Middle Management — corporate

CEO and Management Team

EH&S

0 10 20 30 40 50 60 70 80 90 100
Percentage of Respondents

Total Respondents: 27

scale of one to ten, senior-level support is an eleven.” When asked about most important lessons learned, Melissa 

Lavinson, Director of Federal Government Relations at PG&E, notes that, “It is critical to have buy-in at the 

highest levels and to have the commitment of senior management. It is also important that the Board of Directors 

understand the business impacts, and opportunities, associated with addressing climate change.” Despite the 

importance of senior-level leadership, CEOs from over 33 percent of surveyed companies have yet to make a 

public statement on climate change or energy efficiency.

Senior leadership can demonstrate a commitment to addressing climate change in other ways, of course. For 

example, when business units in DuPont were reluctant to push hard to reach the company’s first round of GHG-

reduction goals, CEO Chad Holliday stepped in personally to emphasize that failure was unacceptable. His commitment 

was cited by employees as critical to DuPont’s early success. Similarly, Alcoa credits former CEO Paul O’Neill with 

asking the right questions and challenging engineers to improve the smelting process. Other CEOs, such as Cinergy’s 

Rogers, have been visible spokesmen at Congressional hearings and in the press. More recently, Wal-Mart CEO Lee 

Scott has received considerable attention for the new, more environmentally sustainable path his company is taking. 

CEOs that take a strong leadership position on climate are not afraid to challenge their companies to achieve 

stretch goals and tend to have a long-term strategic perspective that extends decades beyond their own tenure. 
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Companies in capital-intensive industries, such as DuPont and Alcoa, even talk in terms of centuries. Says Cinergy’s 

Rogers: “If you are a steward, you make decisions on a longer time horizon, looking beyond your own tenure. When 

you think of it that way, your view changes. We look 20, 30, 50 years down the road.”

In contrast to other companies studied, the criticality of CEO support was not as pronounced with Whirlpool’s 

efforts at emissions reductions. JB Hoyt, Director of Regulatory and State Government Relations, admits that 

top-down leadership would have been important if the company were starting from scratch, but feels there was no 

need to push a new mindset given Whirlpool’s historic focus on energy efficiency.

D. 	From Idea to Adoption

When initiating change within a company, climate-related or otherwise, the first questions are: Who will be 

for it?� Who will do it? And who will be against?59

Change initiators. The great majority (90 percent) of survey respondents identified their EHS department 

as an initial champion of climate action (see Figure 6). Sixty-six percent also identified the CEO and the 

management team. Often EHS supplies the necessary technical expertise while senior management provides 

the necessary leadership. Initiators are more likely to emerge in business units that are affected by mandatory 

GHG limits. 

Change implementers. In the implementation phase, a wider range of departments and expertise becomes 

involved, although EHS and senior leadership continue to play critical roles (see Figure 7). As responsibilities 

spread through the organization, all departments and functions become important, with some departments, 

such as operations, playing an especially important role in implementing reductions. Here, business units 

subject to mandatory emissions limits (such as units 

in countries that are implementing the Kyoto Protocol) 

are no more likely to be engaged than units elsewhere, 

suggesting that once a company adopts a corporate 

climate goal, all parts of the organization get involved. 

Change resistors. Survey respondents rank the 

accounting, finance, and marketing departments 

as among the least involved in developing and adopting climate programs, while departments responsible for 

corporate strategy are considered only moderately involved (see Figure 7). These departments are also perceived 

to be less supportive of implementation than other departments (see Figure 8). Ultimately, breaking down internal 

resistance is critical to success. Survey respondents identify four main strategies for doing this: establish a clear 

link between the climate-related strategy and company values, demonstrate clear CEO commitment, create a 

robust business case for climate-related initiatives, and educate the workforce.

 “If you are a steward, you make decisions 

on a longer time horizon, looking beyond 

your own tenure. When you think of it that 

way, your view changes. We look 20, 30, 

50 years down the road.”
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E.	 Moving Climate Change from the Periphery to the Core

Many case study companies describe how climate change began as an endeavor within EHS but diffused 

from the periphery to the core and, in the process, became an issue of strategic importance to the company.60 � 

For this to happen, initiators and implementers must create a clear connection between climate and corporate 

business strategy that requires all core departments to become involved.61 Every company approaches this 

challenge differently. For example, consumer-products companies like Proctor & Gamble are motivated when 

climate is connected to consumer demand and engages product development, while technology companies 

like Intel are more likely to address the issue when it is connected to the manufacturing process and engages 

engineering.62 At GE, the marketing and finance departments have become heavily involved as a result of the 

company’s $90 million “ecomagination” marketing initiative.63 Some companies have developed new teams to 

identify and implement climate-related strategies; such teams may be cross-functional or may have particular 

expertise and be devoted to a narrow goal.

Figure 8
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