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Chapter 6  

 

Conclusion and Discussion 

 

 

 

6.1 Falling for rising temperatures? 

 

Mitigating climate change requires significant societal change. Welfare economists argue 

that problematic climate change is caused by ill-functioning markets that fail to internalize 

the societal damage associated with excessive carbon emissions (Stern, 2007). Public policy 

interventions could provide a ‘cost-effective’ cure to rectify this failure (Pigou, 1912). But 

policy actions are still largely insufficient to stay below the globally-agreed 1.5–2 °C 

warming limit (UNEP, 2019). Against this backdrop, a heated debate exists about the role 

that firms and financial markets play in contributing to a solution (Bénabou and Tirole, 

2010). The question, however, is why and to what extent firms and investors would care 

about rising temperatures. In this thesis, I have aimed to provide some answers to this 

question. Based on a financial-economic framework of risk management, I presented four 

empirical studies on the relevance of climate-related factors, such as firm-level carbon 

emissions, for investment behavior and financial performance. I gave attention to the 

perspectives of investors, firms, and public policy and institutions. In the rest of this 

chapter, I will briefly summarize the findings of the four studies, discuss academic and 

possible policy implications, and highlight relevant areas of future research. 

 

 

6.2 Summary of findings and implications for research and policy 

 

In Chapter 2, I focused on a growing investor practice that aims to account for climate 

change in capital allocation decisions, namely fossil fuel divestment. Through this practice, 

investors rid their investment portfolios of fossil fuel industry stocks, in an attempt to 

address climate-related financial risk and ethical concerns in their investments. A potential 

limitation of divestment is that it may impair financial performance, which could pose a 

problem for institutional investors who bear a fiduciary duty towards their clients to 
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maximize the returns for a given amount of risk. In this chapter, the historical performance 

of unconstrained investment portfolios was compared to that of fossil-free portfolios. It was 

found that, over an extensive time period of 90 years, divestment had no significant negative 

impacts on risk-adjusted returns and did not negatively affect the possibilities for portfolio 

diversification. These findings can be explained by the relatively limited diversification 

benefits that fossil fuel company stocks provide to investment portfolios as well as the lack 

of persistent influences of divestment practices on asset prices.  

The findings of this chapter imply that optimal diversification does not seem to hinge 

on an unrestricted investment set. While prior literature already argues that diversification 

benefits become small in portfolios with many stocks (e.g., Evans and Archer, 1968; 

Statman, 1987) and investment management practices also tend to rely on restricted 

portfolios, this chapter shows that an entire category of fossil energy assets, representing up 

to a quarter of total market capitalization in some market indices, does not contribute 

significantly to portfolio diversification. Fossil fuel divestment, as a key instance of socially 

responsible behavior by investors, does not involve a significant redistribution of societal 

costs of climate change to investors. Yet, it remains to be seen to what extent investors would 

be willing to accept lower expected returns on lower-carbon assets, should significant 

growth in divestment practices strongly depress asset prices (an effect which is so far not 

observed), i.e., how investors would balance financial returns and ‘social returns’ on their 

capital, and for what part of the externalized costs they could take account and thereby could 

perform a welfare-enhancing function (de Bettignies and Robinson, 2018; Kitzmueller and 

Shimshack, 2012). In this respect, it should be recognized that trade-offs between financial 

and social performance will likely differ along the various types of socially responsible 

investing: for instance, in microfinance, clear social vs. financial return trade-offs are 

observed (Hermes and Lensink, 2011). A clean identification of these potential trade-offs 

requires adequate measurement of the social returns to divestment, particularly potential 

impacts on emissions, recognizing the indirect relation between stock market investments 

and real outcomes (cf. Kölbel et al., 2019). Since not all ‘sustainable investment’ practices 

are alike, more research is needed on investment practices that target specific social impacts 

(impact investments), to examine the extent to which these may need to be stimulated. 

Examples include public or subsidized investment into renewable energy technologies and 

innovation as well as climate adaptation measures, particularly in developing countries. 

Chapter 3 looked at an important measure that informs investors and other 

stakeholders about a critical aspect of firms’ environmental impact, namely their carbon 

intensity or carbon footprint. The carbon footprint of firms is commonly used by investors 

to help mitigate climate-related financial risk in portfolios, as firms with (relatively) low 

carbon footprints would be less sensitive to intensified climate policies (Andersson, Bolton, 
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and Samama, 2016). It was tested to what extent financial investors demand a premium on 

firms with high carbon footprints to compensate for such risks, and thus might raise these 

firms’ costs of equity capital. Robust support was found for a positive impact of carbon 

footprints on systematic risk and the cost of equity. Little evidence was found for mispricing 

related to carbon footprints. In all, these findings suggest that emission-reduction practices 

might act as a relevant strategy to mitigate financial risk. 

In Chapter 4, a more detailed perspective was provided of firms’ dependence on 

carbon emissions in their production activities, and associations with various financial 

performance outcomes were studied. I built on recent advances in production theory to 

evaluate firms’ carbon emission levels relative to those of best-practice (efficient) peers with 

comparable production structures. By accounting for total factor productivity and sector-

relative performance aspects, this measure of carbon efficiency helped to quantify and rank 

firms’ relative dependence on carbon in the production process. The chapter documented 

superior operational performance and lower systematic risk in carbon-efficient firms. This 

effect was shown to be partly attributable to the close relationship between carbon efficiency 

and resource efficiency. However, controlling for these effects, a positive effect of carbon 

efficiency on financial performance remained, particularly lowering systematic risk. This 

chapter’s findings, therefore, underline that carbon-efficient production can be valuable 

from both operational and risk management perspectives. 

Taken together, Chapters 2–4 help advance our understanding of firms’ 

environmental performance profile not only from an environmental perspective but, 

importantly, also as a relevant source of financial risk to investment assets. As such, from a 

microeconomic perspective, firms and investors would face incentives to mitigate such 

transition risk by improving their climate-related performance. Protection against 

transition risk indeed forms a growing area of research, which has yet failed to reach its full 

potential due to the currently limited proxies for transition risk (Andersson, Bolton, and 

Samama, 2016; Engle et al., 2020). In particular, better-informed management of transition 

risk at the firm-, investor-, and economy-wide level requires a more complete 

understanding of climate-related performance and their expected financial consequences 

(Chava, 2014; Engle et al., 2019; Fisher-Vanden and Thorburn, 2011; TCFD, 2017; Ziegler, 

Busch, and Hoffmann, 2011). 

From a macroeconomic perspective, the findings highlight how climate-related 

financial risk could influence investment behavior through risk premia. Because of this risk-

mitigation channel, financial markets could play an important role in allocating capital to 

low-carbon economic activity (Busch and Hoffmann, 2007; Campiglio, 2016; Scholtens, 

2017). Policymakers should thus recognize the incentives capital market mechanisms 

provide for the management of environmental impacts since this is relevant for the 
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identification of external effects and the design of effective policies to mitigate these. These 

incentives will likely be strengthened by competitive forces driving environmentally 

responsible behavior (Cao, Liang, and Zhan, 2019; Grey, 2018). At the same time, it seems 

that the risk-reduction and financial performance effects documented in this thesis are 

economically small. Markets thus seem to provide only marginal incentives for emission-

reduction practices. As such, socially responsible corporate and investor practices surely do 

not replace, but at best will complement, public policy to align social and private interests 

for low-carbon investment. In particular, a substantial and rapidly rising global carbon tax 

will be required, as this directly incentivizes emission reduction measures at the economy-

wide level (van der Ploeg and Withagen, 2015). Besides, it would be fruitful to gain insights 

into how economic structures bring about environmental impacts (cf. Shive and Forster, 

2020) and how they might be transformed to foster more sustainable economic activity. 

Policies could, for instance, foster longer-term oriented corporate ownership, greater 

accountability for social impacts within firm and investor decision structures, and support 

the implementation of new financing instruments with tangible social impacts. 

Relating the risk-reducing effects of good environmental performance (Chapters 3 

and 4) to the effects of fossil fuel divestment (Chapter 2), I conclude that transition risk can, 

in principle, be managed through divestment of either high-emitting sectors and/or high-

emitting firms. However, while fossil fuel divestment implies a strict divide between ‘green’ 

and ‘brown’ pertaining to entire business sectors, it seems that what matters for financial 

risk in stock markets is different ‘shades of green’, namely sector- and production-relative 

emission levels. 

Chapter 5 focused on the role that climate policy and institutional factors play in 

shaping investment behavior. It explored the factors behind an emerging corporate practice 

that could help prioritize or bring forward emission-reduction investment projects, namely 

internal carbon pricing. It specifically considered the importance of climate policy 

stringency and carbon cost uncertainty. The findings of this chapter suggest that internal 

carbon pricing practices are more likely when climate policy is stringent and carbon price 

or carbon tax schemes are in place. These findings seem to indicate that fostering corporate 

investment in low-carbon activities requires a policy context characterized by ambitious 

climate policies and concrete carbon pricing schemes that allow firms to better integrate 

climate policy factors into investment decision-making processes. As such, it appears that 

climate policy factors can explain a great deal of socially responsible investment behavior, 

such as programs that help prioritize investments in low-carbon activities over higher-

carbon alternatives. These findings inform investors of the important influence of climate 

policy contexts in shaping environmental performance in firms. Policymakers are informed 

regarding the design of policies that are most effective in fostering corporate emission-
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reduction practices. However, given the exploratory nature of this study, future research is 

needed to dive deeper into this practice and facilitate causal inference. 

Taken together, the studies in this thesis highlight that risk management provides 

firms and investors with an important reason to care about rising temperatures. 

 

 

6.3 Limitations and prospects for future work 

 

I believe good academic research requires a healthy dose of self-criticism and an open 

attitude towards alternative explanations and new evidence. Therefore, I would like to 

discuss three limitations to the studies in this thesis, to invite new work in fruitful 

directions. 

First of all, on a general level, the standard theoretical frameworks and empirical 

models I have followed in this thesis do not perfectly reflect how things are really like, as 

they build on economic theories whose underlying assumptions do not perfectly hold. Yet, 

by using frameworks and models that leave out and distort, representations can become 

useful and meaningful in serving a particular purpose (van Fraassen, 2008). For instance, 

while the Capital Asset Pricing Model (CAPM) is unable to explain observed variations in 

stock returns fully, its theoretical basis proves to be very useful to test specific economic 

mechanisms, e.g., whether firms’ carbon emissions influence theoretically required 

investment returns (Chapters 3 and 4) or to explain the returns on fossil-free investment 

portfolios by the extent to which diversification opportunities diverge from those in 

‘optimal’ market portfolios (Chapter 2). In Chapter 4, I model production activities in 

particular, simplified ways, with the purpose of isolating a subcategory of productive 

efficiency, namely carbon efficiency, and to examine how this subvector efficiency relates to 

traditional notions of economic (i.e., technical or resource) efficiency. This implies that the 

analyses of this thesis should be regarded as being contingent on specific interests and 

purposes; alternative purposes might lead to different results. To address the inherent 

subjectivity in this endeavor, in all chapters, I hope to clarify the specific research purpose 

and limitations and assess the robustness of the results to alternative modeling choices, 

specifications of model inputs, data sources, etc. But surely I have not attempted to provide 

final answers, nor does it free us from engaging in a critical discussion on the role of 

empirical evidence in advancing knowledge.  

Secondly, on a more specific level, the empirical studies rely on observational data, 

which obstructs making strong causal claims and indisputable policy recommendations. For 

instance, it might not (only) be the case that a reduction in the firm’s environmental impacts 

leads to a reduction in financial risk, but (also) firms with low risk profiles might have more 
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financial leeway to mitigate environmental impacts (Kubik, Scheinkman, and Hong, 2012; 

Preston and O’Bannon, 1997; Scholtens, 2008). In this thesis, I have gone to some lengths 

to address this issue. Firstly, I built on economic theory which led me to formulate and test 

specific hypotheses about the potential effect of specific climate-related factors and 

financial risk, in particular, regulatory risk. Secondly, it seems implausible conceptually that 

the specific environmental indicators I study, such as direct carbon emissions, and specific 

financial measures, such as systematic risk, could be directly influenced by managers within 

very short time frames. Thirdly, I empirically addressed potential confounding by making 

use of extensive sets of controls, fixed effects estimators, analysis of lag/lead relationships, 

and two-stage least squares estimation techniques. However, to come closer to establishing 

causal relationships, I particularly welcome new designs in sustainable finance research. 

Lastly, this thesis has relied on environmental indicators, such as carbon emissions, 

which may not be fully accurately measured (see Chapter 3 for details). I went in some 

length to address this issue using alternative data sources and specifications, and I focused 

on how markets appreciate the indicators as they are available to them. Nonetheless, a 

sizable risk of measurement error remains. More accurate information must become 

available on environmental impacts and management systems to allow for better insights 

in the fields of environmental economics and sustainable finance. An example would be 

measuring and managing the resilience of institutions and economic systems against 

market developments and intensified policies on environmental impacts. The global 

financial crisis has shown how weak risk management practices can dramatically impact 

economic development. Without the right information, the financial risk from climate-

related factors might not be correctly priced and managed, resulting in a misallocation of 

capital (TCFD, 2017). In this respect, it is promising to see more comprehensive datasets 

become available and data quality to improve through standards,63 mandatory disclosure 

schemes,64 and stakeholder pressure to disclose useful information. 

 

 

 

                                                           
63 E.g., carbon emissions reporting has become standardized through the GHG Protocol (http://ghgprotocol.org/, accessed: 
September 23, 2019); the TCFD (2017) provides a framework for climate-related financial risk disclosures. 
64 E.g., EU Directive 2014/95/EU requires large firms to disclose social and environmental information, and from 2018 
onwards to include such information in their annual reports (http://data.europa.eu/eli/dir/2014/95/oj, accessed: September 
23, 2019). 

http://ghgprotocol.org/
http://data.europa.eu/eli/dir/2014/95/oj
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