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ABSTRACT
Firms increasingly aim to combat climate change. For corporate managers, 

the question whether a related strategy affects financial performance arises. Since 
empirical research on this topic is rather sparse, this study investigates whether 
pursuing a corporate climate change strategy leads to better corporate financial 
performance. By applying paired samples t-tests, a sample of 62 companies from 
the electric utilities sector matched in pairs is investigated over a five-year time 
span. Results indicate that firms with a comprehensive climate change strategy 
predominantly perform significantly better than their competitors without such a 
strategy. These findings might contribute to promoting climate change strategies in 
a corporate context.
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INTRODUCTION
Climate change is considered one of the greatest long-term challenges facing 

society (Intergovernmental Panel on Climate Change, 2014; Steffen et al., 2015). 
It is a prominent and much debated ecological issue that challenges many business 
models, requires urgent action and, thus, is strategically relevant to organizations 
(Busch, 2011; Kolk & Pinkse, 2004; Whiteman, Walker, & Perego, 2013). Impacts 
of climate change occur at different spatial and time levels (Hoffmann, Sprengel, 
Ziegler, Kolb, & Abegg, 2009) and therefore resulting risks are difficult to assess 
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and, in addition, may lie outside of the organization’s coping range (Linnenluecke & 
Griffiths, 2012). Climate change induces complexity, uncertainty, and rapid change, 
which, in turn, requires organizations to respond proactively (Howard-Grenville, 
Buckle, Hoskins, & George, 2014). To deal with climate change, a comprehensive 
climate change strategy, which combines the two response strategies mitigation and 
adaptation, is required (Intergovernmental Panel on Climate Change, 2014) and 
represents the focus of this paper.

Until now, mitigation and adaptation has been mainly investigated as two 
separate response strategies (Dlugolecki, 2008). Mitigation takes an inside-out 
perspective and represents the companies’ efforts to reduce their impacts on the 
natural environment (Winn & Kirchgeorg, 2005). Here, organizations mainly seek 
to reduce their greenhouse gas emissions (Weinhofer & Hoffmann, 2010) or to 
offset them. However, scientists have suggested that even with planned mitigation, 
the increase in global temperatures and other harmful impacts are irreversible 
(Intergovernmental Panel on Climate Change, 2014). Therefore, adaptation – which 
takes the outside-in perspective (Winn & Kirchgeorg, 2005) – represents the second 
response strategy in dealing with the impacts of climate change (Winn, Kirchgeorg, 
Griffiths, Linnenluecke, & Guenther, 2011).

While mitigation is highly regulated by legislation (Kolk & Pinkse, 2004), 
climate change adaptation is only partially in the hands of single states and is not as 
regulated worldwide (Gasbarro, Rizzi, & Frey, 2016). Hence, mitigation strategies 
are rather clear for organizations, which is not the case for adaptation. Climate 
change adaptation represents a relatively new field which lacks clear signals from 
scientific communities, leading to confusion within organizations about the urgency 
and high barriers for investments in adaptation strategies (Gasbarro et al., 2016). The 
agricultural industry represents one example where rising temperatures might not 
only negatively impact firms, but might also lead to beneficial cases (Tate, Hughes, 
Temple, Boothby, & Wilkinson, 2010). However, organizations need to realize 
that they are facing a ‘new normal’ (Howard-Greenville et al., 2014) and, thus, a 
climate change strategy that only consists of mitigation is not sufficient. Risks of 
climate change can only be substantially reduced when mitigation and adaptation 
efforts are combined (Intergovernmental Panel on Climate Change, 2014). Thus, 
organizations should strive for comprehensive response strategies that combine 
actions of mitigation as well as adaptation, as this will, following Beermann (2011) 
and Fankhauser, Smith, and Tol (1999), be crucial for organizations that aim to 
develop competitive advantages and reap financial benefits in spite of climate change. 
Actions to build pro-active response strategies further strengthen the strategic ability 
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to develop necessary organizational skills to deal with a changing environment, 
which is fundamental for desirable organizational resilience (Limnios, Mazzarol, 
Ghadouani, & Schilizzi, 2014).

After highlighting the importance of a climate change strategy that combines 
both mitigation and adaptation, it is rather astonishing that, until now, financial 
benefits of such a comprehensive climate change strategy have not yet been 
empirically investigated.

In order to analyze whether companies with a comprehensive climate change 
strategy financially outperform companies without such a comprehensive strategy, 
we apply a matched pair design that follows Michalisin and Stinchfield (2010). 
The contribution of such an empirical analysis is twofold. This study is the first to 
investigate accounting- as well as market-based financial benefits of a comprehensive 
climate change strategy that combines mitigation and adaptation. Second, we go 
beyond their analysis and offer a long-term perspective with a time lag analysis of 
four years.

Hence, an analysis that shows managers that companies with a comprehensive 
climate change strategy outperform their peers without one might be of interest and 
could lead those managers to opt for a more comprehensive climate change strategy.

This paper is organized as follows: We review related literature in section two 
and build up hypotheses in section three. Section four presents results which are then 
discussed in section five. We provide concluding remarks and avenues for future 
research in the last section of the paper. 

LITERATURE REVIEW

The Link between Climate Change Strategy and Financial Performance

To date, only two prior studies have investigated the link between a corporate 
climate change strategy and corporate financial performance, each with different 
foci: the mitigation perspective (Michalisin & Stinchfield, 2010) or the adaptation 
perspective (Stechemesser, Endrikat, Grasshoff, & Guenther, 2015). Moreover, both 
studies focus on accounting-based measures for corporate financial performance and 
do not include measures for market-based financial performance or measures for 
market risk.

	 The study by Michalisin and Stinchfield, published in 2010, investigates the 
financial benefits of mitigation. Findings of this study show that firms with a climate 
change strategy have higher financial returns for return on assets (ROA), return on 
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sales (ROS), and total asset turnover than their competitors without a mitigation 
strategy (Michalisin & Stinchfield, 2010). They suggest that addressing climate 
change involves three strategic capability-based climate change strategies that 
achieve sustainable competitive advantage in a way that sustains natural resources 
and ecosystems: pollution prevention, product stewardship, and sustainable 
development (Michalisin & Stinchfield, 2010). A meaningful aspect that should be 
underlined is the fact that the authors implicitly equate a so-called ‘proactive climate 
change strategy’ with mitigation. At the time, adaptation was not as discussed as it is 
today, which explains its specific focus on the mitigation perspective of a corporate 
climate change strategy.

The second, more recent study by Stechemesser et al. (2015) addresses 
the adaptation perspective on climate change and its relationship to financial 
performance. They investigate three capabilities that are related to and a result of 
engaging in climate change adaptation and investigate their link to ROA. Strategic 
climate change integration options include new insurance products and services, 
financing customer improvements, and (re-)investments in climate change solutions. 
The authors find no significant support for this relationship. However, they find that 
other climate change related capabilities are positively related to ROA, namely 
climate knowledge absorption and climate-related operational flexibility. One of the 
reasons for this might be the long-term characteristics of these capabilities as some 
time may be needed before the integration of climate change pays off. The authors 
further assume that a relationship is likely to be observed in the future due to the 
growing importance of climate change adaptation (Stechemesser et al., 2015).

Since literature on that specific link is sparse, we broadened the search to 
studies that deal with the more general topic of environmental strategies and their 
relation to financial performance since climate change strategies can be seen as a 
sub-category of environmental strategies. Findings from this literature show that 
a significant number of studies predominantly state a positive link (e.g. Aragón-
Correa, Hurtado-Torres, Sharma, & García-Morales, 2008; Chan, 2010; Chan, 
2005; Fergusson & Langford, 2006; Sánchez-Ollero, García-Pozo, & Marchante-
Lara, 2012). Some publications find a negative (Cainelli, Mazzanti, & Zoboli, 2011; 
Cordeiro & Sarkis, 1997) or simply no significant relationship at all (Carmona-
Moreno, Céspedes-Lorente, & De Burgos-Jiménez, 2004; Zaman Mir & Shiraz 
Rahaman, 2011; Zhang, Wang, Yin, & Su, 2012). Overall, findings on the influence 
of an environmental strategy on financial performance are inconclusive.

A more recent review of Mellahi, Frynas, Sun, and Siegel (2016) has proposed 
that all of these strategies can be subsumed under a more general strand called 
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nonmarket strategies. They emphasize that all different variations of nonmarket 
strategies share similar mechanisms that explain the influence on organizational 
performance (Mellahi et al., 2016). However, even at this more collective level, 
the paper does not provide a clear conclusion on the link of nonmarket strategies to 
financial performance, which confirms the findings are inconclusive at best. 

As an explanation, it could be argued that the implementation of an 
environmental strategy and its outcomes are generally difficult to measure and 
the strategy may reveal its effects rather in the long run than in the short run 
(Stechemesser et al., 2015). Friedman (1962) argued that social activities require 
financial and other, e.g. human, resources that are drained from value creating 
investments. While this argument might be valid in the short run, “in the long term, 
social and environmental issues become financial issues.” (Sørenson, 2015, n.p.). As 
winner of the 2015 Harvard Business Review competition for ‘The Best-Performing 
CEOs in the World’, Sørenson (2015, n.p.) argued “Corporate social responsibility 
is nothing but maximizing the value of your company over a long period.” Thus, 
trade-offs between short-term negative financial performance and long-term positive 
financial performance might occur. Moreover, financial performance of a company 
is also subject to many other influences related to the whole value chain and the 
availability of slack resources (Bergmann, Rotzek, Wetzel, & Guenther, 2017). This 
means that firms with a high Corporate Financial Performance in the preceding years 
are more likely to invest in improved environmental performance in the following 
years as they have enough resources to do so (Modi & Mishra, 2011).

Due to the inconclusiveness of the results, more future research is needed, 
especially on the topic of climate change strategies, where a significant research gap 
still exists (Boiral, Henri, & Talbot, 2012; Michalisin & Stinchfield, 2010). 

A Comprehensive Climate Change Strategy combines Mitigation 
with Adaptation

While the value and necessity of climate change mitigation for companies has 
been studied extensively (see, for example, the review on climate change mitigation 
research of Glienke & Guenther, 2016), there is only a small body of literature that 
addresses the adaptation perspective (Stechemesser et al., 2015). The adaptation 
debate started much later and gained momentum only after the publication of 
Rockström et al. (2009) on the planetary boundaries that suggested that mitigation 
efforts might be ineffective in addressing climate change risks (e.g., Buob & Stephan, 
2011; Nordhaus, 2006). Although climate change adaptation has become a central 
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part of scientific debate (e.g., Berkhout, Hertin, & Gann, 2006; Busch & Hoffmann, 
2009; Dlugolecki, 2008; Linnenluecke, Griffiths, & Winn, 2012; Stechemesser et 
al., 2015), both strategies have been mostly discussed separately. Only recently have 
researchers started to examine the necessity to combine both strategies as this can 
create synergies (e.g., Bosello, Carraro, & De Cian, 2013; Buob & Stephan, 2011; 
Shalizi & Lecocq, 2009). 

Although most of those studies explain these benefits on the policy level, their 
findings can provide fruitful insights and explanations for why combining mitigation 
with adaptation at the company level is needed as well. Since mitigation concerns 
the reduction of emissions with the aim of minimizing the impact of climate change, 
the success of mitigation will determine the need for adaptation actions (Shalizi 
& Lecocq, 2009). Studies repeatedly emphasized that individual countries have 
only limited control over total world emissions (Shalizi & Lecocq, 2009) and, thus, 
the success of mitigation. Consequently, a single company has even less control, 
increasing the relevance of adaptation even more so. Having said this, however, 
does not render mitigation fruitless, as it depends on the ability to adapt (Shalizi & 
Lecocq, 2009). Clement and Rivera (2017) show that companies, especially those 
from sectors that heavily rely on ecosystem services for adaptation, face adaptation 
limits if ecosystems shift and collapse. Therefore, mitigation is still suggested as the 
key to avoiding potentially catastrophic shifts. 

Besides this, there are further reasons for companies to extend their climate 
change strategy to include adaptation. While mitigation is highly regulated by 
legislation (Kolk & Pinkse, 2004), climate change adaptation is only partially in 
the hands of the state and is not as regulated worldwide as mitigation (Gasbarro et 
al., 2016), thus it is within the organizations’ realm of control. Although there might 
be local policies and regulations that concern climate change adaptation, which is 
especially the case for firms acting in highly regulated sectors, it is the responsibility 
of the company to identify their exposure and vulnerability to climate change and 
to adapt accordingly. Therefore, a company’s long-term success and sustained 
competitive advantage are as dependent on adaptation as they are on mitigation 
(Beermann, 2011; Fankhauser et al., 1999).

As expected, resources that are invested in mitigation cannot be invested 
in adaptation, but investing resources in mitigation on a global scale implies 
fewer resources for adaptation as it reduces the damage to which adaptation is 
needed (Barrett, 2008; Bosello et al., 2013; Tol, 2005). A successful response to 
climate change can only be materialized if mitigation efforts are combined with 
adaptation (Beerman, 2011; Linnenluecke & Griffiths, 2012; Winn et al., 2011), 
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which strengthens the strategic ability to develop necessary organizational skills to 
deal with a changing environment, a fundamental element for achieving desirable 
organizational resilience (Limnios et al., 2014).

Resilience is a “measure of the persistence of systems and their ability to absorb 
change and disturbance and still maintain the same relationships between populations 
or state variables” (Holling, 1973, p. 14). In the context of organizations, it has 
been translated into the ability of an organization to persist and absorb disturbances 
resulting from climate change (impact resistance) and the ability and time to recover 
from those disturbances (recovery) (Linnenluecke & Griffiths, 2010; Linnenluecke 
et al., 2012). Organizations can apply different strategies to build impact resistance 
and recovery, i.e. resilience (Clement & Rivera, 2017; Linnenluecke & Griffiths, 
2010). In the long term, companies that integrate climate change in their strategy can 
create resilience in terms of an increase in competitiveness through cost reduction, 
e.g. costs induced by new regulatory requirements, and thus gain independence from 
governmental agenda setting. Moreover, a differentiation strategy, e.g. offering green 
energy options to customers, can reduce the dependence on existing technologies. 
Risks can thereby be reduced and resilience of the companies enhanced. Both 
strategies – mitigation and adaptation – create organizational resilience, albeit 
through different mechanisms.

HYPOTHESES DEVELOPMENT 
Since research on the linkage of corporate climate change strategy and 

corporate financial performance is sparse, we draw from existing research on the 
relationship between corporate environmental and corporate financial performance. 
Within this research stream, there have been various theoretical explanations for 
this relationship (Guenther & Hoppe, 2014). For the relationship where corporate 
environmental performance predicts corporate financial performance, there are two 
theoretical explanations: value creation and trade-off theory (Guenther & Hoppe, 
2014). Considering the latter, Friedman (1962) was one of the first who argued that 
social activities require financial or human resources that, contemporaneously, cannot 
be used for other value creating businesses. Within the trade-off theory, scholars 
further claim that investments, such as in pollution control, negatively affect cash 
positions and, therefore, also lower profits. Following Mahapatra (1984), this further 
leads to an increased risk for the original investment.

A contrasting viewpoint for this line of reasoning is provided by several studies 
and meta studies in the field. One of the most recent meta studies includes more 
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than 2,200 single analyses and its findings indicate an overall positive link between 
environmental, social, and governance criteria and corporate financial performance 
(Friede, Busch, & Bassen, 2015). Hence, from an empirical point of view, the second 
perspective, also known as the value creation perspective, seems to better explain 
the link to financial performance. In addition to its empirical support, there are some 
other theoretical explanations for the value creation perspective. Following the 
argumentation of Guenther and Hoppe (2014), the ‘it pays’-link is possible because 
a reduction in the usage of resources, emissions, or waste can be directly translated to 
a reduction of related costs (e.g. Judge & Douglas, 1998; Nishitani, Kaneko, Fujii, & 
Komatsu, 2011). Besides costs advantages, benefits might also stem from increased 
competitiveness through differentiation advantages on the product as well as on the 
firm level (McWilliams & Siegel, 2000). Hence, customers might be willing to pay 
more as the offered product is environmentally friendly or the company can offer an 
enhanced environmental management system.

When it comes to climate change, the dichotomy of Friedman’s argument and 
the anti-Friedman crowd might wane. At first glance, social responsibility can indeed 
be seen as a contradiction to a mere economic focus. When taking a broader view, 
however, it is quite rational for entrepreneurs to be socially responsible towards all 
stakeholders that might affect their financial performance, e.g. employees, the state, 
or suppliers. Thus, the ecological environment as a stakeholder in terms of decent 
climatic conditions might threaten or foster their financial performance and can be 
actively integrated into the business model.

Considering the study’s focus on corporate climate change strategy, Michalisin 
and Stinchfield (2010) also favor the value creation perspective and draw on the 
Natural Resource Based View by Hart (1995) to explain the positive mechanisms 
behind a climate change strategy. These mechanisms can be seen in the development 
of three strategic capabilities (pollution prevention, product stewardship, and 
sustainable development). For the strategic capability of pollution prevention, they 
argue that reduced greenhouse gas emissions and a continuous improvement lead 
to lower costs which represent the basis for a sustainable competitive advantage. 
Second, competitors can be preempted by product stewardship through renewable 
energy sources and stakeholder participation. The third strategic capability of 
sustainable development requires a shared vision and leads the company to face 
global climate change problems (Michalisin & Stinchfield, 2010).

The reason why corporate decision makers might not see those resulting 
benefits from proactive environmental business in general and comprehensive 
climate change strategies in particular might be due to insufficient information 
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regarding possible profit opportunities (King & Lenox, 2002). To sum up, the value 
creation perspective provides fruitful grounds for developing related hypotheses.

We follow the above-presented considerations and argue that firms can 
generate value through a comprehensive climate change strategy combining 
mitigation and adaptation strategies. Value generation occurs in terms of financial 
benefits that are internal (e.g. improved accounting-based financial performance) 
as well as external (e.g. improved market-based financial performance and reduced 
market risk).

Accounting-based measures represent backward looking measures of a 
firm’s ability to use their assets efficiently and to generate value (Peloza, 2009). 
For instance, climate change mitigation strives to reduce fossil fuel utilization and 
carbon dioxide emissions, which redirects the energy sector towards low-carbon 
energy technologies (International Energy Agency, 2015a). Electric utilities, for 
example, can influence the supply side and increase water efficiency, reduce water 
use, or utilize municipal effluent for cooling (Ebinger & Vergara, 2011; International 
Energy Agency, 2015b).

A major aspect of this redirection is the idea that pollution prevention is 
related to value maximization (Lanoie, Laplante, & Roy, 1998; Porter & Van der 
Linde, 1995). As several scholars, such as Michalisin and Stinchfield (2010), have 
already highlighted, pollution prevention leads to a reduced usage of additional 
resources. This potential is at the same time an indicator for the inefficient usage of 
resources (Hart & Ahuja, 1996) because reduced consumption of resources includes 
resources that can be invested elsewhere and, ideally, create value. Furthermore, 
reduced resource usage and lower emissions help to avoid fines or liability costs. 
Product stewardship allows cost advantages to appear on the product level; thus, 
firms can sell green products for which customers are willing to pay a higher price, 
ultimately influencing sales outcomes such as ROS. On the firm level, environmental 
leadership, for instance, leads to learning curve advantages (Michalisin & Stinchfield, 
2010), which again leads to using assets more efficiently. 

Adaptation measures can include investments in assets such as transmission 
and distribution systems (e.g., hardening and reinforcement) or specific asset design 
to improve impact resistance, ensuring functionality or fast recovery in the face of 
natural disasters (Ebinger & Vergara, 2011; International Energy Agency, 2015b). 
Although costly, those measures can significantly reduce costs of restoration or 
outage-induced income losses. It can be expected that companies that are aware 
of this have planned accordingly and have applied related measures and, therefore, 
experience some stability in their accounting-based measures, even if the value 
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creation hypothesis might not be the proper theory to explain benefits of adaptation 
measures. Another possibility to adapt to climate change can be achieved at the 
supply side by building redundancy and flexibility in the supply chain (e.g., Jüttner 
& Maklan, 2011; Sheffi & Rice, 2005). This further supports impact resistance 
and recovery and, in turn, can ensure stability in terms of sales and income. For 
example, companies that can ensure functionality or at least faster recovery avoid or 
reduce the need to purchase energy from competitors as they can ensure their own 
production. Thus, those companies still outperform their peers, although through a 
different mechanism. 

Moreover, self-reinforcing effects when combining adaptation and mitigation 
might occur (Hallegatte, 2009; International Energy Agency, 2015b). This self-
reinforcing effect in the case of companies can be seen in the stability created for the 
accounting-based measures in combination with potential changes in accounting-
based measures through the positive effects of pollution prevention, product 
stewardship, and sustainable development. This allows companies to build more 
slack resources, which again can be reinvested and create a small advantage that 
over time accumulates and becomes an even stronger competitive advantage. We 
therefore expect that companies with a comprehensive climate change strategy 
experience positive effects for accounting-based financial performance.

Hypothesis 1: Companies pursuing a comprehensive climate change strategy 
financially outperform their competitors without such a strategy in terms of improved 
accounting-based financial performance.

Market-based financial performance measures reflect assumptions of 
investors about a firm’s future developments (Balabanis, Phillips, & Lyall, 1998; 
Endrikat, Guenther, & Hoppe, 2014; Peloza, 2009) and also include intangible assets 
and reputational effects (Surroca, Tribó, & Waddock, 2010). We hypothesize that the 
market and investors already perceive and value a comprehensive climate change 
strategy today for the following reasons:

Firms with a comprehensive climate change strategy take into account climate 
risks, prepare accordingly, and reduce their vulnerability. They reduce vulnerability 
in so far as they continuously anticipate and develop plans to detect further 
changes and act accordingly by building resilience. As companies cannot avoid 
all vulnerabilities, they develop strategies to deal with remaining vulnerabilities 
(e.g., Burnard & Bhamra, 2011; McManus, Seville, Brunsdon, & Vargo, 2007). 
They are also able to deal with unexpected events and to adjust to external changes 
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without experiencing trauma (Burnard & Bhamra, 2011; Hamel & Välikangas, 
2003; Linnenluecke et al., 2012). These activities contribute to stability in terms 
of less scrutiny and less unsystematic market risk (Ortiz-de-Mandojana & Bansal, 
2016). This represents a clear signal to market participants as they assess firms with 
a comprehensive climate change strategy as being less risky and better managed. 
Thus, we expect further benefits in terms of an improved market-based financial 
performance and a reduced market risk.

Hypothesis 2: Companies pursuing a comprehensive climate change strategy 
financially outperform their competitors without such a strategy in terms of improved 
market-based financial performance.

Hypothesis 3: Companies pursuing a comprehensive climate change strategy 
financially outperform their competitors without such a strategy in terms of reduced 
market risk.

METHOD AND MATERIAL
Our chosen sample focuses on the electric utilities industry as it represents 

a sector with high climate vulnerability since facilities are often located in climate 
sensitive areas (Busch, 2011; Gasbarro et al., 2016). Moreover, utilities need to rely 
on long-term assets and infrastructure resulting in high and long-term investments 
(Ebinger & Vergara, 2011). Hence, as utilities cannot react in the short term regarding 
their assets, they have to carefully consider building climate change strategies and 
related resilience. This makes them a meaningful sample for this study. We rely on 
one distinct industry sector, as this is preferred when studying causality or change 
(Bono & McNamara, 2011). In addition, we thereby enhance the comparability 
of the gained results and do not have to control for industry effects (Klassen & 
Whybark, 1999).

An appropriate test design to compare companies pursuing a comprehensive 
climate change strategy with their competitors without such a strategy is represented 
by the method of pairwise comparison (matched-pair design). Michalisin and 
Stinchfield (2010) also decided to apply this method as it is preferable when 
attempting to determine if financial returns of so-called ‘proactive’ firms are 
significantly greater than those not considered ‘proactive’.

First, electric utilities that report to the CDP were added to the sample. 
CDP provides the largest globally recognized database for information on climate 
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change and companies (CDP, 2016; Kolk & Pinkse, 2004). Furthermore, it offers 
important data for climate change related strategy analysis (Lewis, Walls, & Dowell, 
2014), which is, for instance, not the case for the Kinder, Lyndenberg, Domini & 
Co. (KLD) Index. We, thus, select all electric utilities that reported to the CDP in 
2012 (reported data refers to the year 2011) in order to expand the investigated time 
frame as suggested by Michalisin and Stinchfield (2010). Analyzing several years 
of data (2011-2015) reduces the impact exceptional events may have on a firm’s 
financial performance, such as buying or selling power plants. It also allows for the 
consideration of the time lag between an action taken and its measured effect. In 
2012, 52 electric utilities were listed in CDP and, out of those, 49 provided reports in 
English. Checking those 49 companies on whether they confirmed the integration of 
climate change into their business strategy reduced the sample size to 44 companies.

Second, we manually searched the Thomson Reuters Datastream database 
for electric utilities from the same country without an externally identifiable climate 
change strategy in order to match them with the CDP companies. We searched for 
company information on if and how they address climate change by applying a 
keyword search in the company’s annual report, the corporate social responsibility 
report (if existent), and on the company’s website. Besides the comparison of 
the country to minimize country-specific influences, for example legislation, the 
company size presents a decisive matching criterion. Following Bansal and Hunter 
(2003) and Michalisin and Stinchfield (2010), assets were chosen as a company size 
indicator. Since the ownership of power plants is a decisive feature of electric utility 
businesses, assets are a reasonable indicator for that industry sector. A comparable 
company, as defined by country and size, could not be identified for each of the 44 
companies, which ultimately reduced the sample size to 31 pairs. These 31 pairs, 
i.e. 62 companies, stem from Europe (n=16), North America (n=26), South America 
(n=12), and Asia (n=8).

Following Michalisin and Stinchfield (2010), we then conducted a paired-
samples t-test to investigate the differences between the two pairs in terms of 
corporate financial performance. In contrast to the t-test for a single sample, the 
paired sample t-test uses difference scores and assumes that the population mean 
of the difference scores is 0. A difference score entails the difference between the 
paired values from the two datasets. All difference scores are then treated as a single 
sample of scores during the hypothesis testing by calculating the mean and standard 
deviation of the difference scores in order to calculate the t-statistic (Aron, Coups, 
& Aron, 2011; Boslaugh, 2012). Therefore, the paired sample t-test can be seen as 
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a single sample t-test on the difference scores (Weinberg & Abramowitz, 2008) that 
basically tests for a statistical significant difference between matched pairs.

Measures of corporate financial performance stem from the Thomson Reuters 
Datastream. We rely on accounting-based as well as on market-based corporate 
financial performance measures. For accounting-based measures, we investigate the 
two profitability measures ROA and ROS as well as asset turnover as a measure for 
efficiency. For market-based financial performance measures, we rely on market 
value. Market risk is covered by the measures volatility and beta.

RESULTS
The final dataset derived from the matching process described in the previous 

section is verified by calculating the Pearson correlation coefficient in order to check 
for the correlation of the matched pairs regarding firm size (total assets values from 
2011) (Michalisin & Stinchfield, 2010). The results of this pre-test indicate that 
the matching process was effective since r = 0.989 (p < 0.001), which inevitably 
suggests a significant and very strong positive relationship. 

Table 1 and Table 2 present statistics for the paired samples, including the 
means of each dataset, the number of companies in the dataset (N), the standard 
deviation, and the standard error means.
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Table 1
Paired Samples Statistics for Accounting-Based Measures
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Table 2
Paired Samples Statistics for Market-Based Measures

Table 3 provides the detailed paired sample t-test results. They are interpreted 
as follows: For example, the mean of the difference scores that is calculated from the 
2011 ROA values of the CDP companies minus the 2011 ROA values of the matching 
pair (MP) companies is 0.036. This difference is presumed to be not attributable to 
chance since p < 0.01 indicates that the ROA of CDP companies is significantly 
better (higher) than the ROA of MP companies, thus rejecting H0. The same applies 
for the ROA values of 2012 (p < 0.05), 2013 (p < 0.1), and 2015 (p < 0.05).
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Table 3
Results of Paired Samples T-Tests

 

As the paired samples statistics in Table 1 show, the means of the CDP 
companies are better for ROA and ROS over the entire investigated five-year 
timeframe. However, as shown in Table 3, the results are only statistically significant 
for four years of ROA and two years of ROS. Therefore the findings of Michalisin and 
Stinchfield (2010) can be confirmed for ROA and ROS. However, no evidence for 
higher asset turnover is found since the results do not suggest significant differences 
between the two investigated groups at all (see Table 3). The means themselves are 
better (higher) for two years each (see Table 1).
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Considering the analyzed measures for market-based financial performance 
and market risk, namely market value, volatility, and beta, the conducted paired 
samples t-tests indicate significant results for all investigated years (see Table 3). 
These results further suggest that a comprehensive climate change strategy leads 
to better corporate financial performance, particularly in terms of market value and 
market risk.

To sum up, the results of the paired samples t-test show that electric utilities 
pursuing a comprehensive climate change strategy usually perform significantly 
better than their peers. 

DISCUSSION
Since no empirical study that assesses the influence of comprehensive climate 

change strategies on the corporate market-based performance is known, this study 
presents unique findings. In comparison to Michalisin and Stinchfield (2010), who 
published a static analysis (two-year average, 2005 - 2006), the results of this study 
are more comprehensive and meaningful due to the larger dataset investigated. In 
summary, the results of the hypotheses testing indicate that electric utility companies 
pursuing a comprehensive climate change strategy predominantly outperform their 
comparable competitors without such a strategy in terms of corporate financial 
performance. Thus, the presented results not only confirm our underlying theoretical 
explanation, the value creation perspective, in several ways, but they also refine 
it: The results regarding accounting performance measures confirm Michalisin and 
Stinchfield’s (2010) findings of significantly higher mean values for ROA and ROS. 
However, results are not as clear for asset turnover. Asset turnover is a measure 
for the company’s efficiency in terms of how well it uses its assets. Companies 
with a climate change strategy build resilience which is associated with building 
redundancies, thus being contradictory to efficiency. Therefore, a comprehensive 
climate change strategy might affect this particular financial ratio differently. 
However, as mentioned in the hypothesis section, companies that build resilience are 
able to provide some kind of stability by, for example, avoiding long lasting outages 
in the case of a disturbance due to faster recovery. Thus, there are mixed arguments 
for the influence of a climate change strategy on asset turnover.

On the contrary, the results for market-based measures are clearer. Our 
results indicate a stronger relationship between climate change strategy and market-
based measures. One of the reasons could be the long-term characteristic of climate 
strategies that find expression in the more long-term oriented market-based measures. 
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In contrast, accounting-based measures represent a short-term orientation. This is in 
line with other publications that rely on the long-term positive influence of climate 
strategies (e.g., Cainelli et al., 2011; Cordeiro & Sarkis, 1997; Stechemesser et al., 
2015; Zhang et al., 2012). Another explanation for the strong positive relationship 
of climate change strategy and market-based measures is the reputational benefit 
proactive managers can trigger with deliberations on how to position the company 
with regard to future challenges (Surroca et al., 2010). As climate change is perceived 
to be an important risk factor (Kreft, Eckstein, & Melchior, 2017), companies that 
integrate the expected risks in their company policy are perceived to be more resilient 
when facing future challenges like climate change.

Investors seeking possibilities to assess a company’s comprehensive climate 
change activity might be particularly interested in this possible positive relationship 
to market value and market risk and might be encouraged to consider CDP as an 
indicator for a better performance of companies (Guenther, Guenther, Schiemann, 
& Weber, 2016). In addition, two other explanations for the differing results for 
market- and accounting-based measures are possible: the electric utility sector is 
highly regulated in many countries and the companies might have the possibility 
to transfer the costs for adaptation measures to customers or the state, which is, 
for example, the case in Germany with the German Renewable Energy Law. For 
instance, costs for more resilient grids can directly be incorporated in the pricing 
policy; thus, the firms’ profitability is not affected. As electricity demand is usually 
considered to be rather inelastic, net sales of electric utility companies may not vary 
much in general and may therefore not be influenced by a climate change strategy. 
Finally, if we delve deeper into the observed relationships, we could seek out for 
drivers behind the applied measures. A comprehensive climate change strategy can 
be an indicator for good corporate governance in general, increased accounting-
based performance can be achieved due to increased efficiency, and increased 
market-based performance can be attributed to an increased awareness of the general 
public concerning climate change (Kock, Santaló, & Diestre, 2012).

However, it is important to keep in mind that we cannot judge what 
executives really think based on the analysis of CDP data. Thus, our results and their 
interpretation are based on the assumption that CDP data reflects the real intention 
of the companies and that they actually ‘walk the talk’. It could be argued that CDP 
disclosure might also be used for greenwashing (Delmas & Burbano, 2011). In this 
case, the result that firms with a comprehensive climate change strategy outperform 
their competitors without such a strategy would mean that companies with a higher 
level of greenwashing perform better. For market-based measures this result could 
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be explained by investors who have been misled, but for accounting-based measures 
this conclusion does not hold. Thus, we interpret the accounting-based measures as 
robustness indicators for honest response behavior.

CONCLUSION
Results of this empirical research provide evidence that electric utilities with a 

comprehensive climate change strategy outperform their matched peers, particularly 
in terms of market value and market risk. 

Having analyzed financial impacts of climate change strategies within a 
climate sensitive industry, this conclusion will, first of all, elaborate possible questions 
for future research. Results of this paper provide evidence that, indeed, strategy 
matters and, thus, empirical analyses on the link of climate change and financial 
performance should include variables for strategic performance. In other words, 
future research should not only rely on mere operational data such as CO2 emissions. 
Moreover, since time matters for empirical analyses, we therefore encourage future 
research to avoid using concurrent measures. Considering the measures for financial 
performance, both accounting and market-based measures should be considered 
within future studies. A final conclusion for future research can be drawn on a 
meta-level concerning the type of analysis: In contrast to medical research, where 
matched-pair tests represent a state-of-the-art method, they remain rare in economic 
analyses. As the comparison of two similar firms allows for a specific focus on the 
differentiating item to be analyzed (in our case, climate change strategy), more 
studies based on this design could contribute to a better understanding of success 
factors. For scholars, the mere process of matching the pairs provides deep insights 
into corporate practices and can even be superior to only considering confounding 
variables by accounting for moderators.

Besides the presented ideas for future research, this conclusion also provides 
possible implications for investors, top managers, and politicians. Investors gain the 
knowledge that CDP is a good indicator and easy to grasp. Moreover, investors learn 
that, considering the long-term perspective, climate change strategy is not a trade-
off for performance. Top managers can use the results to learn that a comprehensive 
climate change strategy is a means for improving performance and reducing risk – 
as is also the case for the highly regulated electric utilities sector. Hence, the value 
creation perspective should receive more attention from top management. Instead of 
asking the question of whether a comprehensive climate change strategy pays off, 
they should try to influence climate change drivers for financial success. Finally, this 
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research can inspire and encourage politicians to cope with climate change, either 
by mitigation or by adaptation, as opposed to being afraid that such measures could 
endanger economic growth.
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