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Abstract: Climate change mitigation relies increasingly on clean technologies
such as renewable energy. Despite widespread success, further deployment of
renewables has been met with resistance from voters and governments in
several countries. How resilient is the renewable energy industry to adverse
political events? I use the unexpected election of Donald Trump in the 2016
U.S. presidential race to study this question. As a vocal critic of renewables and
a supporter of fossil fuels, his election is a plausible negative shock to the renew-
able energy sector. I examine stock market data to gauge the reaction of investors.
I find that renewable energy stocks were adversely affected by the election.
Overall, they experienced a cumulative abnormal loss in share values of about
6 percent on average over the twenty days that followed the election. However,
Ifind that the negative effect is concentrated among non-U.S. firms. U.S. firms, on
average, emerged unscathed. Non-U.S. companies, on the other hand, lost over
14 percent of their value in the aftermath of the election. This suggests that
markets are more concerned by increasing obstacles to international business
than a decrease of federal support for renewables.

Keywords: renewable energy, lock-in, event study, stock markets

doi:10.1017/bap.2018.15

I am grateful to Llewelyn Hughes, Jonas Meckling, two anonymous reviewers, and audience
members at the University of Strathclyde for outstanding suggestions. Kelly Morrison and
Maxfield Peterson provided excellent research assistance. Alice Kalinowski at Pitt’s library
kindly helped locate some of the data used in this analysis. The appendix and a replication
package are available on Harvard Dataverse, https://doi.org/10.7910/DVN/9I106T.

*Corresponding author: Michaél Aklin, Department of Political Science, University of Pittsburgh,
and Fellow at the Initiative for Sustainable Energy Policy (ISEP). 4600 WWPH, 230 S. Bouquet
Street, Pittsburgh, PA 15260; E-mail: aklin@pitt.edu

© V.K. Aggarwal 2018 and published under exclusive license to Cambridge University Press

https://doi.org/10.1017/bap.2018.15 Published online by Cambridge University Press


mailto:aklin@pitt.edu
https://doi.org/10.7910/DVN/9I106T
https://doi.org/10.7910/DVN/9I106T
https://doi.org/10.1017/bap.2018.15

524 = Michaél Aklin

Introduction

The international climate regime is increasingly relying on technological change to
mitigate global warming.! Early attempts to reduce greenhouse gas (GHG) emis-
sions tended to focus on carbon pricing, but these efforts were often met with con-
siderable resistance.? Despite promising policy experiments in the European
Union and elsewhere,® and despite the possible uptake of such policies under
the Paris Agreement, many observers worry about the political feasibility of wide-
spread carbon pricing.# As a result, policymakers in many countries shifted gears.
Instead of making GHG emissions more expensive, they are now hoping that clean
technology—including renewable energy technologies—can more successfully
displace GHG. From a political standpoint, promoting clean technology might
be less challenging than punishing GHG emitters.> In the case of renewable
energy, governments have found it easier to promote its deployment rather than
to scale back their support for fossil fuels.® As a result, renewables have expanded
dramatically over the last decade. In Europe, for instance, non-hydro renewable
energy contributes more than 20 percent of all electricity generated per year.

This is not to say that the clean energy transition is self-evident nor that it
cannot be slowed down.” Historically, fossil fuels have long benefited from consid-
erable advantages. Energy infrastructures were designed specifically for them,
essentially locking societies in carbon-based economies.? Furthermore, the polit-
ical might of fossil fuels was and still considerable in many countries. Renewables,
for their part, are not universally popular.®

How robust is the renewable energy industry to adverse political shocks? I
approach this issue from the specific angle of investors’ reactions to expected
policy changes. In this paper, I take advantage of the 2016 U.S. presidential election
to study this question. Widely considered a surprise, Donald Trump’s election pro-
vides a test of the resilience of the renewable energy industry. As a candidate,

1 Schmidt and Sewerin (2017).

2 Hovi, Sprinz, and Underdal (2009).

3 Ellerman, Convery, and De Perthuis (2010).

4 Urpelainen (2017). According to the World Bank’s Carbon Pricing Dashboard, twenty-four
countries (and the E.U.) have implemented carbon taxes or emission trading systems. Five of
them have been implemented in the aftermath of the Paris agreement. See http://carbonpricing-
dashboard.worldbank.org (accessed 1 February 2018).

5 Meckling et al. (2015).

Victor (2009); Aklin and Urpelainen (2013); Ross, Hazlett, and Mahdavi (2017).

Breetz, Mildenberger, and Stokes (forthcoming).

Unruh (2000).

Stokes (2015a); Aklin (2018).
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Trump had been vocal about his support for oil, gas, and coal. He was skeptical
about the potential of renewable energy, and was adamant about rescinding
several climate-related laws. Thus, were President Trump to implement his
program, this would represent a potential setback for the renewable energy
sector. The question is: Did markets interpret it this way? If the renewable
energy sector is locked-in, then one would expect this shock to have little conse-
quence in the long term for renewable energy firms. If, however, the election did
have lasting effects on their prospects, then this would suggest that the renewable
energy industry is still dependent on the goodwill of politicians—at least in the
United States.

Drawing on event studies, I estimate the short- and long-term effect of the
election on these firms’ (abnormal) returns (where long-term is defined by a
period of about three weeks after the election). Unexpected events can generate
valuable insights into the economic consequences of political shocks.!? I find
that renewable energy stocks experienced abnormal losses of 3.2 percent the
day after the election. The shock was quickly absorbed, but it generated a cumu-
lative decline of about 6 percent on average for the entire industry over the three
weeks that followed the election. The effect was mostly felt by the solar power
industry, with cumulative abnormal returns of about —10 percent.

In additional analysis, I show that the losses were almost entirely concentrated
in firms headquartered abroad. U.S.-based renewable energy companies actually
did not suffer from long-term consequences. The hit on non-U.S. companies was
significant and substantial, with a cumulative abnormal loss of 14 percent. This
suggests that the market did not consider weaker federal support to be particularly
concerning for the wellbeing of renewable energy firms. Instead, they appeared
more worried by the possibility that President Trump would increase trade barri-
ers, either through tariffs or some form of national preference.

In sum, Donald Trump did represent a shock for renewables and suggests that
this industry is still vulnerable to adverse political conditions. Yet the story is more
complicated: The shock was not equally felt by all firms. Investors seem to believe
that some renewable energy companies (those based in the United States) will fare
like before. In other words, the election had a distributive effect and was not a sys-
temic and uniform setback. These results contribute to some of the broader chal-
lenges facing renewables. Within a few years, renewables considerably
transformed the energy sector of many countries across the world. Yet from a sus-
tainability perspective, a complete clean energy transition still faces major obsta-
cles. Some are of a technical and economic nature.!! Others are political. As long as

10 Fisman (2001); Bechtel and Schneider (2010); Wang (2015); Lin et al. (2016).
11 Sivaram and Kann (2016); Clack et al. (2017).
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the renewable energy industry remains sensitive to the political climate, setbacks
will continue to threaten their timely deployment.'?

Background and hypotheses

Over the last two hundred years, fossil fuels—and to a lesser degree nuclear
power—have transformed modern economies.!® Unlike biomass, fossil fuels
generate vast amounts of energy in an efficient manner, and have thus unlocked
unprecedented economic growth across the world. Countries that fail to develop
sound energy infrastructures suffer in terms of welfare and quality of life.'*

Despite their significant advantages, fossil fuels generate many negative external-
ities. Extracting resources such as gas can be environmentally damaging.!'®
Furthermore, the combustion of coal and kerosene contributes significantly to local
air pollution and therefore represents a health hazard.!¢ Fossil fuels are also among
the biggest contributors to climate change.!” As a result, political leaders around the
world have called for a clean energy transition. Renewable energy, such as energy
generated from wind and solar power, could possibly offer the same benefits—
affordable and abundant energy—without fossil fuels’ undesirable side-effects.

The negative consequences of fossil fuels do not spontaneously guarantee a
seamless transition to clean energy. From a theoretical standpoint, states and
energy markets operate in a symbiotic relationship.!® States provide the institu-
tional background needed for businesses to flourish.!® The need for good institu-
tions, such as a good legal system and well-protected property rights, is particularly
acute in markets characterized by high risks of market failures. Governments may
need to regulate greenhouse-gas emitting businesses in order to curb negative
externalities. Likewise, they may need to help industries that generate positive
externalities.?? In doing so, states can create new industries, which in turn
become their own agents.?! Firms demand and sometimes receive policies that
help them survive and capture larger rents.

12 Le Quéré et al. (2016).

13 Smil (2010).

14 Casillas and Kammen (2010); Dinkelman (2011).

15 Vidic et al. (2013).

16 Zhang and Smith (2007).

17 IPCC (2013).

18 Lindblom (1977).

19 North (1991); Thelen (1999); Acemoglu, Johnson, and Robinson (2001).
20 Taylor (1987); Aidt (1998).

21 Hillman, Keim, and Schuler (2004).
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The political economy of industries captures the critical stages of the emer-
gence of the renewable energy industry. In fact, energy markets in general are char-
acterized by significant involvement by states. The development of modern
economies required the creation of infrastructures to capitalize on the benefits
fossil fuels.?? Oil and gas need to be shipped across the world through a network
of pipelines and tankers. They then need to be refined for final consumption.
Similarly, the electric system requires the construction of many power stations
and an extensive grid to match demand at any given time. Many of these invest-
ments were subsidized by governments, creating a form of path dependency for
the entire economy. As a result, both the private and public sectors are tailored
to take advantage of fossil fuels. Furthermore, the fossil fuel industry seldom
had to face the financial consequences of the environmental degradation it gener-
ates. Together, negative externalities and path dependency ensured that the fossil
fuel sector would be “locked-in,” deterring the entry of potential competitors.?3

Despite these obstacles, several countries now rely heavily on renewable
energy. Electricity from renewable sources produces considerably less pollution
than fossil fuels.?* In Denmark, renewables contribute almost two-thirds of all elec-
tricity generated.?® In Germany, more than a quarter comes from renewables.
These developments have been the result of two decades of intense political strug-
gles over the domestic production of electricity.?® Declining prices due to techno-
logical innovation and supportive policies (such as feed-in tariffs) have helped
renewables break the monopoly of fossil fuels and nuclear power.?” In line with
the predictions of the literature on the politics of business and special interests,?8
the renewable energy sector has been a successful advocate for its interests and
represents, in several states, a powerful lobby.?° Lobbying by renewable energy
firms helped foster a benign business environment. The success of pro-renewable
coalitions in large economies, such as Germany, shows that renewables have come
a long way. Undoubtedly, they have been able to weaken the carbon lock-in.3°

22 Smil (2010), 12.

23 Unruh (2000).

24 Novan (2015).

25 Data for 2015. See “Electricity production from renewable sources, excluding hydroelectric (%
of total)” World Bank Development Indicators, https://data.worldbank.org/indicator/EG.ELC.
RNWX.ZS.

26 Aklin and Urpelainen (2013).

27 Barzilian et al. (2013); Aklin and Urpelainen (2013); Smith and Urpelainen (2014).

28 Olson (1965); Baysinger (1984); Hillman, Keim, and Schuler (2004).

29 Aklin and Urpelainen (2018).

30 Ibid.
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This does not mean that renewables have been equally successful everywhere,
nor that they are always popular. Looking at the deployment of wind power in
Canada, Stokes shows that localized opposition can inflict significant electoral
damage to pro-renewable policymakers.3! Aklin finds that pro-renewable energy
policies have increased the average household electricity bill. As a result, the share
of citizens who are hostile to ambitious renewable energy policies has increased.3?
The question, then, remains open: Is renewable energy locked-in? In other words,
is the renewable energy industry able to thrive without supportive policymakers?
This is the question that this paper seeks to address.

The question is particularly salient in the United States, where fossil fuels
retain significant economic and political power. During his tenure, President
Barack Obama was a fairly reliable supporter of renewable energy. His Climate
Action Plan put renewable energy at the heart of his climate change strategy,
calling for the allocation of space for renewables on public land, more financial
support for rural renewable energy producers, and increased consumption of
renewable energy by the government.3® Energy was an important point of conten-
tion during the 2016 presidential election. As a candidate, Hillary Clinton ran on an
ambitious platform for renewables. She announced her desire to “[g]enerate
enough renewable energy to power every home in America, with half a billion
solar panels installed by the end of [her] first term.”3* In her manifesto, she pro-
fessed a plan to invest $60 billion for the development of clean energy more gen-
erally. Her support for renewables was mirrored by attempts to cut back on fossil
fuels subsidies.

In sharp contrast, Trump was skeptical of renewables and supportive of fossil
fuels—especially coal. At a rally in Pennsylvania, he lamented that clean energy
was “so expensive.”3® The cost was particularly prohibitive for solar power.36
Wind power also was a problem because of its perceived danger for birds.3”

31 Stokes (2015a).

32 AKlin (2018).

33 The plan included the deployment of 10 GW of renewables by 2020 on public land, larger
support for rural producers of renewable energy, and increasing the share of electricity from
renewables consumed by the government to 20 percent. See Climate Action Plan, https://obama-
whitehouse.archives.gov/sites/default/files/image/president27sclimateactionplan.pdf (accessed
on 1 September 2017).

34 “Climate,” Hillary for America, https://www.hillaryclinton.com/issues/climate/ (accessed on
1 September 2017).

35 The Hill 2 August 2016, “Trump: Wind power ‘kills all your birds’.”

36 “Iknow alot about solar. Ilove solar. But the payback is what, 18 years? Oh great, let me do it.
Eighteen years.” Ibid.

37 “The wind kills all your birds. All your birds, killed. You know, the environmentalists never talk
about that.” Ibid.
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During the campaign, he promised to leave the Paris Agreement on climate
change, cancel President Obama’s Climate Action Plan, and support the construc-
tion of the Keystone XL pipeline. He repeatedly assured his listeners that “[w]e’re
going to bring back the coal industry, save the coal industry.”38 In sum, Clinton and
Trump clearly diverged in their views on energy policy. They disagreed on (a)
renewables, (b) fossil fuels, and (c¢) the domestic and international implementation
of environmental regulation.
The first hypothesis therefore is:

Hypothesis 1:  Adverse electoral shocks affect the stock performance of renewable
energy companies negatively.

The two candidates also diverged on another relevant topic: globalization. Notably,
their preferences over trade regulations clashed. Despite a long history as a free-
trade supporter, Clinton was ambiguous about her trade policies during the pres-
idential campaign. For instance, she took position against the Trans-Pacific
Partnership deal. However, media reports noted that she had previously regularly
supported it.3° In fact, several Democratic leaders such as Governor Terry
McAuliffe (Virginia) expected her to be supportive of trade deals once elected.*°
Trump, on the other hand, was a forceful critic of free trade during the campaign.
He announced his desire to impose tariffs on imports, renegotiate NAFTA, and
even threatened to leave the World Trade Organization altogether.*!

Trade policies are a second channel through which elections could affect the
renewable energy industry. As a trend, governments have generally removed trade
barriers in energy markets over the last few decades.?? The clean energy sector is
no exception. It is highly globalized, as Meckling and Hughes show in the case of
the solar photovoltaic industry. They note that “vertically specialized firms with
global ties populate all stages of production, including upstream, manufacturing,
and downstream, and research suggests that this is representative of a general type
of global supply chain present across industries.”43

38 The New York Times 26 May 2016, “Donald Trump’s Energy Plan: More Fossil Fuels and Fewer
Rules.”

39 CNN 15 June 2015, “45 times Secretary Clinton pushed the trade bill she now opposes.”

40 Politico 26 July 2016, “Clinton friend McAuliffe says Clinton will flip on TPP, then walks it
back.”

41 The Hill 24 July 2016, “Trump threatens to ‘break’ trade pact with Mexico, Canada.” The Hill 24
July 2016, “Trump suggests leaving WTO over import tax proposal.”

42 Hughes (2014).

43 Meckling and Hughes (2017), 226.
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Besides trade, the two candidates appeared to have diverging views on global
economic relations in general. Trump’s candidacy was characterized by skepticism
over migration and criticism toward currency policies of trading partners, and
opposition toward outside investments.?* More broadly, such an agenda could
intensify the “liability of foreignness,” suggesting that the effect of the election
may be different for U.S. and non-U.S. firms.*5

In sum, the election may have had two distinct consequences: (a) it could have
affected the entire industry through its consequences on energy and environmen-
tal regulations in general; (b) it could have affected non-U.S. producers through its
effect on international business. A hostile regulator can discourage investments in
several ways. Whether the effect solely operates through trade or through other
means is difficult to assess, given the paucity of data available. For simplicity,
I generally refer to this mechanism as the trade channel, although as noted
other regulatory obstacles may explain discrimination against non-U.S. firms.

Hypothesis 2:  The effect of adverse electoral shocks on renewable energy compa-
nies is stronger for non-U.S. than for U.S. firms.

Overall, the 2016 election thus offers us a good test case for the role played by pol-
itics in the renewable energy sector. The election of Clinton would have meant the
continuation of the status quo in terms of environmental regulations and interna-
tional commerce policies. From an ex ante perspective, the election of Trump
would have signaled a possibly abrupt change of direction. It could have implied
lower levels of public support for renewables and fewer environmental regulations.
Furthermore, it could have meant an increase in tariff duties for production abroad
or other impediments to global business.

In the rest of this paper, I examine the consequences of Trump’s election on
the prospects of the renewable energy sector. If renewables are locked-in, then the
election would have had few, if any, consequences on the value of firms operating
in that sector. A lack of reaction by investors would have implied that the bottom
line was not dependent on one particular leader. If, however, renewable energy
firms still depend on the federal government’s support, then one may infer that
they still represent an infant industry that may need to be nurtured.

44 E.g., Brookings 18 November 2016, “Donald Trump and the future of globalization”; Reuters 9
December 2016, “Trump’s threats chill corporate investment plans in Mexico.”
45 Zaheer (1995).
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Methods and data

To estimate the effect of the 2016 U.S. presidential election, I rely on an analysis of
stock market data. Prices convey valuable information.*® Share price movements
contain costly signals by investors that reveal their expectations about the future.
Declining share prices are indicative of weaker expectations about the perfor-
mance of a firm. Increasing prices convey the opposite information. On the
other hand, an event may contain little information. If this firm was expected to
perform equally well under Trump or Clinton, then we would expect no change
in the valuation of the firm. To the extent that the election was a shock that affected
people’s beliefs over the future welfare of an industry (and I argue below that it
was), we would expect it to be reflected in the value of a firm's shares. The study
of stock market data can therefore shed light on the economic consequences of
political events. Studies that rely on event analysis include the effect of political
connections, international defense meetings, or pollution spikes.*”

Before turning to the description and implementation of this research design,
it is important to clarify what event analysis can and cannot do. The outcome of
interest—a share’s returns—reflects investors’ beliefs over future state of the
world. The 2016 presidential election is helpful because it isolates one particular
source of these beliefs, namely the political climate. However, while investors have
an incentive to get their predictions right, this does not mean that they always do.
Their reaction to a political event does not necessarily translate into actual policies.
Using event analysis to measure the impact of a policy change, such as a repeal of
the Clean Power Plan or the Paris Agreement is challenging because it is much
more difficult to point at the exact time at which information is released. As a
result, the study of policy reforms is ill-suited for the kind of analysis conducted
here. On the other hand, studying investors is informative: It does reflect the sub-
jective beliefs of a large group of generally well-informed individuals and institu-
tions about the expected consequences of a set of policies, and therefore warrants a
close study. Next, I explain how I implemented this research design.

Renewable energy firms

The first step in this analysis was to establish the roster of renewable energy com-
panies listed on major stock markets. Renewable energy firms were selected by
their presence on the Bloomberg Industry Classification Standards (BICS) list of

46 Hayek (1945).
47 Fisman (2001); Bechtel and Schneider (2010); Wang (2015).
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Renewable Energy companies. BICS is one of the most comprehensive databases
of publicly traded firms. It assigns firms to the category based on the portion of
their revenues attributable to a given sector. For this analysis, I extracted all
firms that were classified as operating in the renewable energy business across
the world. This includes but is not limited to firms listed on the New York Stock
Exchange (NYSE). In fact, several important firms are listed in Europe and else-
where. I included the location of each firm’s headquarters as well.

Next, I matched each firm with its historical pricing data. The data were
retrieved from two sources: Capital IQ and Yahoo Finance. In cases where the
two sources disagreed, I looked for a third database to identify the accurate
data; in practice, the two sources were essentially identical. I collected all available
daily stock market prices between 2015 and 2017. If a stock ticker from the BICS
was not identifiable via Capital IQ or Yahoo Finance, it was sought out individually
from Google Finance. If it was not identifiable on either platform (normally
because it was delisted from public indices), it was not included in the dataset.
Finally, historical market capitalization and trading volume data were gathered
from a Bloomberg terminal.

The next step was to remove from this database firms that were not relevant for
this analysis. Many firms are nominally listed on a given stock market but in fact are
essentially empty shells. This includes many “penny stocks,” or firms that trade at a
very small value. To ensure that the results were not driven by these firms,
I removed firms whose share at any time between 2015 and 2017 traded for less
than $1. I also removed firms that were not listed anymore by election day on
8 November 2016.

Finally, I selected and kept only firms whose primary activity was within the
realm of renewable energy. To identify such firms, I examined Bloomberg'’s sec-
toral description of each firm. Firms were kept in the sample if one of the following
was listed in the subsector description: wind, solar, hydro, biofuel, and other clean
energy operations. Firms that did not have any of these tags were not part of the
main analysis.*® This removes firms that have ambiguous ties with renewables
(e.g., banks), but whose core business is unrelated. This scaled down the
number of firms in the main analysis from 121 to 48. Furthermore, a few firms
stopped trading or had missing data, reducing the sample further to forty-two com-
panies. These firms are headquartered in thirteen countries and listed on eleven
different stock markets and are listed in table A36. Lastly, I compared the sample

48 The results including them are reported in tables Al, A2, and A3. Given the heterogeneity of
the sample, the results are somewhat weaker, although the differences between U.S. and non-U.S.
firms remain large.
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with Thomson Reuters’ list of twenty-five largest renewable energy companies.*?
None of the firms that were discarded were part of the top-twenty-five (except one
that had gone bankrupt in the meanwhile). This further suggests that the final
sample contains the main publicly-traded renewable energy companies.>°

Event analysis

Throughout this analysis, I study three quantities of interest: observed returns,
abnormal returns, and cumulative abnormal returns. Observed returns provide
a general sense of the market’s reaction to the election. However, this does not
identify the renewable energy-specific effect of the shock. Event analysis, which
studies abnormal returns and cumulative abnormal returns, is a useful method
to get precisely at this. It rests on a simple intuition: If we knew what a stock’s
return ought to be under regular conditions (i.e., in the absence of the shock),
then we could compare observed values of this stock to the unobserved counter-
factual.5! The difference between the two represents an abnormal deviation.

Let (observed) Return;, be the actual return of a stock (computed as the daily
percentage change of a share), and let E[Return; ,| X; ] be its expected return. Then,
we define the abnormal return (AR) as:

Abnormal Return;; = Return;; — E[Return; ¢|X; ],

[eq:ar] where X is a vector of covariates to be defined later. The cumulative abnor-
mal return (CAR) is simply the abnormal return summed up over a given period of
time:

T
Cumulative Abnormal Return; = ) Abnormal Return;,.
t=t

The challenge is to reconstruct the counterfactual E[Return;, | X;,]. The most
widely used approach in is the market model, which partitions the data in two,

49 Thomson Reuters (2017).

50 The estimates using all firms in the sample are reported in Al, A2, and A3. Some of the esti-
mates are somewhat smaller in absolute terms, which is to be expected, since the larger sample
contains firms whose abnormal returns are expected to be close to zero. At the same time, the
results for non-U.S. firms remain very similar: non-U.S. firms were strongly and negatively affected
by the election (table A1, model 6).

51 MacKinlay (1997).
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Estimation window Event window

to t to Election t3

Figure 1: Timeline of event studies. The estimation window is the pre-event timespan used to esti-
mate the parameters of the model. The event window is the timespan during which the abnormal
returns are analyzed. For this paper: t, is October 1, 2015; t; is April 1, 2016; t, is October 11,
2016; and t; is December 4, 2016.

as shown in figure 1.52 One part, the estimation window, is used to model returns in
order to be able to predict them later on. The estimation window is used to recover
the link between market returns and specific renewable energy shares. To bench-
mark renewable energy stocks, I use three market-wide indicators: the NYSE
Composite Indicator, the DAX performance index (Deutsche Borse), and the
FTSE (London Stock Exchange). Since the renewable energy firms in my dataset
are located across the world (mostly in the United States and Europe), this
allows different stocks to be modeled by different markets.>® These three market
indices are representative of some of the largest stock markets in the world. The
NYSE is ranked number one by market capitalization, while the London Stock
Exchange is third and Frankfurt is tenth.

Using daily percentage changes for all values, I estimate the following model
with least squares:

Return; ; = a; + B;NYSE; + 7,DAX; + k;FTSE; + €;4|tp <t < 1,

The estimation window uses data from #; to t;. To generate valid estimates, the esti-
mation window should contain a period that contains no major structural shocks.
This ensures that the correlation between the market indices and a given stock are
unbiased estimates of the later correlation between the two. Here, it is important to
go enough back in time to avoid contamination by the swings of the presidential
election. I use the window from 1 October 2015 to 1 April 2016.

The reason is the following: On the one hand, a good estimation window will
not be affected by the event itself; as a result, I preferred a window that preceded the
presidential campaign. On the other hand, the window should cover a period that is

52 Ibid., 18.

53 The performance of the models is not dependent on this particular choice. Simpler models
that only include the NYSE perform similarly well. Likewise, the results remain similar if I limit
the sample to firms listed on the NYSE only. See tables A26 to A28.

https://doi.org/10.1017/bap.2018.15 Published online by Cambridge University Press


https://doi.org/10.1017/bap.2018.15

How robust is the renewable energy industry to political shocks? === 535

otherwise similar to the event window. Given how quickly the renewable energy
industry is changing, this meant that the window should not be too old. Thus, a
window that started about a year before the election seemed appropriate. In the
appendix, I show that the results are robust to alternative estimation windows.>*

I report the point estimates for all regressions of the estimation window in
figure Al and their corresponding R-squared in figure A2. For most part, firms
were generally more reactive to the NYSE indicator than the two others, but includ-
ing the latter increased the precision of the estimates overall. Next, I use the esti-
mates of @, B, 7, and & for each individual firm to estimate the following equation
with the data from the event window:

Return;; = &; + B;NYSE; + 7,DAX, + &FTSE; |t < t < t5.

There is no clear consensus regarding the length of the event window. Some scholars
have used windows in the vicinity of twenty days prior and after the event.5® Others
use much shorter windows of a few days.>¢ Expanding the window allows for more
precise estimates of the effect of the shock, but it also increases the chances of
accidentally obtaining effects where none exist. A window that is too large is likely
to yield false positives and the estimates of AR and CAR become less reliable. To
avoid making a trade-off, I report the results using a window of twenty business
days before and after the election; I then replicate the analysis with both sorter
and longer windows. Tables A14 and Al5 report the estimates for two and four
business days around 8 November 2016. Tables A16 to A19 show the results for
forty and ninety days. The results remain similar regardless of the event window.

For this approach to generate a valid assessment of the effect of the election,
the latter must have generated information for investors. In other words, the elec-
tion results must have been (to some degree at least) a surprise. Otherwise, its
implications for renewable energy firms would already have been priced in the
stock markets. Was this the case? According to the Trump campaign itself,
it was.5” And this view seems to have been widely shared.>® This can be seen by

54 Iselected the following two additional windows: (1) from 1 January 2016 till 18 July 2016, which
is when the Republican convention started (tables A30 to A32 and figure A7). (2) From 1 April 2016
till 10 October 2016, which is right before the event window started (tables A33 to A35 and figure
A8). The results remain the same.

55 E.g., MacKinlay (1997) and Wang (2015).

56 E.g., Das, Sen, and Sengupta (1998).

57 Bloomberg News 13 December 2016 “Trump Says He Expected to Lose Election Because of Poll
Results.”

58 AAPOR (2016).
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looking at the last pre-election measures of the likelihood of candidate Trump
winning. I collected data from ten of the leading betting firms and poll aggregators.
Betting odds are useful because they are a costly signal sent by gamblers. Existing
research suggests that betting markets on presidential elections are generally effi-
cient.5 Survey data is also valuable. Even though polling companies could be
engaging in cheap talk, they perform well when averaged across the industry.
Table 1 presents the results. As we can see, the highest estimate of candidate
Trump winning was about 20 percent (FiveThirtyEight). On average, candidate
Trump’s ex ante subjective likelihood of winning was about 15 percent. The elec-
tion can therefore plausibly be described as a surprise event.

Before discussing modeling strategies, let me review the problem raised by
exchange rates. Some of the returns used in the analysis below are denominated
in non-USD currencies. As a result, there exists a residual risk that part of the
change in returns could be driven by a change in exchange rates. For instance, if
the euro lost 5 percent after the election, then this could overstate the effect of
the election. This is unlikely to be a problem here. First, exchange rates changed
much less than stocks before and after the elections (figure A4 and A5). Second,
the quantity of interest are abnormal returns. These abnormal returns are computed
based on the performances of the DAX and FTSE, both of which would presumably
already incorporate international exchange rate shocks. Such a strategy has been
found to offer reliable estimates of abnormal returns.®® Still, to ensure that the
results are robust, I replicate the event analysis by first subtracting daily exchange
rate changes from the returns. The results, reported in the appendix, are very similar
to the ones presented below. See, in particular, figure A3, table A12, and table A13.

Regression equations

I estimate several models. To begin with, I examine whether the election had a neg-
ative effect on stock returns for renewable energy companies. Because the effect of
the election may materialize both in the short and the long run, Imodel stock returns
in an error correction process.®! By “long run” I mean a time period of about twenty
days. Error correction models (ECMs) distinguish between the short- and the long-
term effects of a shock. Given the relatively short time window used in the analysis,
Ionlyinclude a single lag period in the results below. Robustness tests show thatlittle
insights are gained by using more complex models.

59 Wolfers and Zitzewitz (2006), 5.
60 Campbell, Cowan, and Salotti (2010).
61 De Boef and Keele (2008).
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Table 1: Probability (implied or simulated) of a win by Hillary Clinton in the 2016 presidential
election. All probabilities were reported on the most recently available estimate, up to election day
itself. Predictlt (betting) value at 8:41PM on November 8. All values rounded up.

Source Probability Date Betting?
Betfair 83% Nov 7 v
FiveThirtyEight 71% Nov 8

Hypermind ~75% Nov 1-8

Ladbrokes 85% Nov 1 v
Las Vegas 75% Nov 1 v
New York Times (Upshot) 85% Nov 8

Pollyvote >99% Nov 8

Princeton Election Consortium 93% Nov 8

Predictlt (betting) 93% Nov 8 v
Predictlt (simulation) 90% Nov 8

Raw Mean 85%

To begin with, I model observed and abnormal returns. These illustrate how
the election affected stock values immediately after the election and over the
course of several days. The models I estimate are variants on:

AReturn;; = a; + AReturn; ;1 + B;Nov.9;
+ 7Post-Election Period; + €;;|t, < t < t3.
AAbnormal Return;; = a; + AReturn; ;1 + §;Nov.9;
+ rPost-Election Period; + £;|t, <t < 5.

In this model, A is the first difference operator; o; are firms, headquarter, or sectors
fixed effects.5? Firms' fixed effects are particularly useful because they hold cons-
tant features such as the size of the firm and any firm-specific (and time-invariant)
characteristics. 9 November is a dichotomous variable that takes value 1 on 9
November 2016, and represents the immediate effect of the election. Post-election
Period is an indicator for the entire period after 9 November, and thus represents
the long-term effect of the election. The data is constrained to the twenty days
before and after the election. The standard errors are clustered by firm.

Next, I examine the aggregate effects of the shock. g tells us the immediate
reaction of markets and r tells us their long-term equilibrium effects; neither

62 Given that neither headquarters nor sectors vary within firms, models either include firms-
specific intercepts or headquarter and sector fixed effects.
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gives us the overall consequences of the election. This is where cumulative abnor-
mal returns generate useful insights. Thus, I next estimate:

Return;; = a; + ¢, Post-Election Period; + |t <t < t3,

Abnormal Return;; = a; + ¢,Post-Election Period; + €|t < t < t3,

Cumulative Abnormal Return;; = o; + ¢;Post-Election Period;
Feilt <t <t

The parameter ¢3; measures the aggregate effect of the election on a given set of
stocks. It captures the average damage inflicted by the shock over a twenty days
window in the aftermath of 8 November 2016. This is the main quantity of interest
in this paper. For completeness, I also estimate ¢; and ¢,, which tells us on average
whether returns differed before and after the election.

Finally, I replicate some of these results but split the sample by geographic
location. The rationale behind this is to explore Hypothesis 2, which states that
non-U.S. firms should have been hit more adversely than U.S.-based ones. I
noted that one reason for this is the risk of trade disputes. U.S.-based firms
would presumably not be affected as much by this policy channel, whereas
firms whose production is located abroad would have been more exposed.
Unfortunately, I do not possess access to data on the production location for
each firm. Instead, I use their headquarters as a proxy. A large literature in
finance and accounting shows the importance of the headquarters’ location for
firms themselves and for local economies.®® Anecdotal evidence suggests that
renewable energy firms try to keep their headquarters close to some of the produc-
tion facilities. One example is Suzlon, which moved parts of its headquarters to
Denmark and opened factories there.5* More systematically, I reviewed annual
reports and SEC fillings to verify that headquarters are a meaningful indicator of
production. Despite patchy data (e.g., few reports provide a full list of production
facilities), it appears that headquarters are a reasonable proxy for firms’ produc-
tion. Besides larger players like Vestas, many firms operate mostly in their home
country, before selling their products at home or abroad.

Despite these precautions, there exists a risk of measurement error. We can
distinguish two cases. First, to the extent that the mechanism underlying
Hypothesis 2 is the fear of trade disputes, then the best measure would have
been based on the location of production. Note, however, that such measurement
error would bias the estimates toward zero. If U.S. firms are also affected

63 E.g., Vernon and Ono (2008), Dyreng et al. (2015), Clausing (2010).
64 Lewis and Wiser (2007), 1,847.
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Table 2: Descriptive statistics. The sample only includes data from the event window.

Mean Median S.D. Min. Max Obs.
Observed Return (%) -0.18 0.00 3.43 -30 61 1532
Abnormal Return (%) —0.24 -0.16 3.44 -29 62 1532
Cumulative Abnormal Return (%) -3.97 —1.48 14.13 -71 54 1532
Wind Energy Sector 0.14 0.00 0.35 0 1 1532
Solar Energy Sector 0.52 1.00 0.50 0 1 1532
Biofuel Energy Sector 0.29 0.00 0.45 0 1 1532
Hydro Energy Sector 0.07 0.00 0.26 0 1 1532
Other Clean Energy Sector 0.12 0.00 0.33 0 1 1532

(e.g., because they import intermediate goods)®® then the difference in stock
market reaction should be closer to zero when using headquarters. Second, if
Hypothesis 2 is underpinned by a general concern over non-U.S. firms, then head-
quarters may be an acceptable proxy.

To further verify that the difference in results between U.S. and non-U.S.-
based firms is reliable, I collected additional data from Bloomberg. I combined
the post-election indicator with the percentage of sales completed in the United
States. Presumably, the non-U.S. companies that are most at risk are those who
sell a non-trivial share of their goods on the American market. While this does
not account for the location of the production, it does account for potential
effects of trade barriers on imports of inputs and finished goods. The result is
reported in table A29 and confirms this conjecture: The shock of the election
was the worst for non-U.S. firms that are highly exposed to the U.S. market. I
come back to this in the results.

All variables are summarized in table 2.

Results

Normal, abnormal, and cumulative returns

The 2016 presidential election generated considerable turbulence for the renewable
energy sector. Between 8 November and 9 November 2016, renewable energy stocks
lost about 2 percent value on average. This was not part of a general downward trend
for this industry. In fact, the average return over twenty days before the election was

about zero. Renewable energy stocks also exhibited more volatility. The standard

65 Meckling and Hughes (2017).
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Figure 2: Abnormal returns for renewable energy companies before and after the election. The ver-
tical black line indicates 8 November 2016. The horizontal black line represents the daily raw
average of abnormal returns. One firm (OPTT) that experienced large positive and negative
swings was removed to make the figure more readable.
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Table 3: Effect of the election on observed returns and abnormal returns. Error correction model specification. Standard errors clustered by firm.

*:p<0.1, **: p <0.05, ***: p <0.01.

Observed Returns

Abnormal Returns

(1) )] 3 (@) )] ©
oLS FE FE oLS FE FE
November 9, 2016 —1.97%** —1.94%*** —1.95%** —2.85%** —2.84*** —2.84***
(0.70) (0.71) (0.71) 0.77) (0.78) (0.77)
Post-Election Period 0.41** 0.42** 0.42%* 0.03 0.03 0.03
(0.20) (0.20) (0.20) (0.21) (0.23) (0.22)
Return (t-1) —1.02*** —1.04*** —1.03***
(0.03) (0.03) (0.03)
Abnormal Return (t-1) —1.03*** —1.06*** —1.04%**
(0.03) (0.03) (0.03)
Firm FE v v
Headquarter FE v v
Sector FE v v
Observations 1760 1760 1760 1487 1487 1487
R? 0.52 0.53 0.52 0.52 0.54 0.53
# Clusters 47 47 47 42 42 42
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deviation of returns increased from 2.6 percent in the twenty days preceding the
elections to 4 percent after the election—and jump of about 50 percent.

The decline in renewable energy companies’ value was by no means represen-
tative of the broader market. In fact, after a few hours of decline during the night of 8
November, stock markets rallied and strengthened over the following days. The NYSE
Composite index and the NASDAQ increased by 1.1 percent, the DAX by 1.6 percent
(in contrast, the FTSE declined by 1.6 percent). For most part, markets—especially in
the United States—recorded solid results in the days and weeks that followed.5¢

As a result, renewable energy stocks seriously underperformed the wider
market. Figure 2 displays the daily abnormal returns for these firms before and
after the election. Panel A shows a +/—20 days window; Panel B zooms in to
show the markets’ reaction the week before and after the election.

Table 3 reports the estimated short and midterm effect of the election on
renewable energy stock returns. Models 1 to 3 report the observed returns;
models 4 to 6 include the abnormal returns. Clearly, the short-term effect was dev-
astating for renewable energy firms. Raw returns declined by almost 2 percent. The
effect does not depend on firm-specific characteristics nor on the origin of the firm.
Once we account for broader market fluctuations (models 4-6), the decline is even
more dramatic. Renewable energy stocks declined by about 3 percent compared to
the broader market. The election, therefore, represented a serious adverse shock to
the industry. In table A1, I replicate these results using all firms in my sample,
except those for where no ties to the renewable energy sector could be clearly
established. The results remain very similar, suggesting that the effects were
broadly felt across the entire industry.

Did the shock generate long-term consequences? Here, the picture is more
complicated. Based on the estimates of table 3, we see that the effect of the election
materialized almost immediately; in the long run, share returns went back to the
equilibrium trend. But this does not mean that these firms bounced back to their
earlier levels. The question is whether their cumulative (abnormal) returns exhib-
ited substantial decline or not. Table 4 answers this question. I regress observed
returns, abnormal returns, and cumulative abnormal returns on a dichotomous
indicator that take value 1 after the election. In other words, I examine whether
any of these outcomes differ in the twenty days preceding and following the election.
As we can see for both nominal (models 1-3) and abnormal returns (models 4-6),
on average returns did not depart from their pre-election level. This means that the
initial shock was quickly reflected by prices.

66 Market Watch 10 November 2016, “Dow rallies to record close as investors reposition for
Trump presidency.”
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Table 4: Dependent variable: observed returns (models 1-3) abnormal returns (models 4-6), and cumulative abnormal returns (models 7-9). Standard
errors clustered by firm. * : p < 0.1, ** : p < 0.05, ***: p <0.01.

Observed Returns Abnormal Returns Cumulative Abnormal Returns

(1) )] 3 @ (5) © )] @® 0]

oLS FE FE oLS FE FE oLsS FE FE
Post-Election Period 0.26 0.27 0.27 —-0.10 —0.10 —-0.10 —5.89** —5.87** —5.86**

0.19) 0.19) 0.19) (0.22) 0.22) (0.22) (2.31) (2.35) (2.33)

Firm FE v v v
Headquarter FE v v v
Sector FE v v v
Observations 1763 1763 1763 1532 1532 1532 1532 1532 1532
R? 0.00 0.02 0.01 0.00 0.03 0.01 0.04 0.58 0.20
# Clusters 47 47 47 42 42 42 42 42 42
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Figure 3: Cumulative abnormal return in the United States (Panel A) and in the rest of the world
(Panel B). Panel C depicts the distribution of cumulative abnormal returns in the United States

and elsewhere in the twenty days following the election.

The cumulative effect of the election, however, was negative, with a cumula-
tive loss of almost 6 percent on average (models 7-9). Thus, a significant portion of
these firm’s equity was wiped out by the election. The estimates are robust to firm-,
stock market-, and sector-indicators. If we disaggregate the effect by sector, we find
that the effect was particularly large for those firms operating in the solar industry,
with cumulative abnormal returns of about -11 percent (table A5).5” Wind also
declined on average by about 2 percent (table A4). While nontrivial, the effect is
not statistically significant; partly, this is because of low power given that only
few firms in my sample operate in this area.

These headline results have significant implications: To the extent that they
reliably capture investors’ expectations about future policies, this suggests that
the renewable energy sector can still be battered by adverse political shocks. At
the same time, it is important to qualify this conclusion. All elections generate
winners and losers. Any presidential contest is therefore bound to have differential

67 See tables A4 to A7 for CAR by sector. See tables A8 to Al1 for short-term estimates of AR by

sector.
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Table 5: Dependent variable: observed returns (OR), abnormal returns (AR), and cumulative abnormal returns in the U.S. (models 1-3) and abroad (models
4-6). Standard errors clustered by firm. * : p < 0.1, ** : p < 0.05, * * * : p < 0.01.

us Rest of the World

)] )] 3) (@) (5) ©

OR AR CAR OR AR CAR
Post-Election Period 0.60** 0.26 -0.72 —0.28 —0.71** —14.54%**

(0.27) (0.29) (2.47) (0.19) (0.25) (3.88)

Firm FE v v v v v v
Observations 1101 961 961 662 571 571
R? 0.02 0.01 0.57 0.03 0.08 0.68
# Clusters 29 26 26 18 16 16
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consequences across industries. Nonetheless, the steepness of the decline of
renewable energy companies highlights this sector’s fragility.

Split sample

The election of Donald Trump therefore appears to have weakened investors’ expec-
tations about the renewable energy sector. Was the effect universal? To answer this
question, I examine cumulative abnormal returns by the country of origin of each
firm. I divide the sample between firms based in the United States and those based
elsewhere. Table 5 reports the effect of the election by geographic group. I find that
the election had no distinguishable effect on U.S.-based firms. The estimate on CAR
(model 3) is negative, but not very large in substantive terms. Non-U.S. firms, on the
other hand, were massively hit by the election, with cumulated losses of 14.5 percent
on average over the twenty days that followed 8 November. The difference, in effect, is
particularly visible in figure 3. I plot the mean and median CAR for the two subsets in
Panel A and B. The negative effect of the election was most adversely felt by firms oper-
ating in the rest of the world. The distribution of CAR for the post-election period rein-
forces the systematic difference experienced by U.S. and non-U.S. firms. In sum, the
election of Donald Trump has a very heterogeneous effect. Renewable energy com-
panies based in the United States suffered from little short- and medium-run conse-
quences. Those based abroad, on the other hand, experienced substantial declines.
Additional results appear to confirm that exposure to the United States was crit-
ical. In table A29, I interact the post-election indicator with the share of sales each firm
completed in the United States in 2015 (i.e., the year before the election). CAR are
statistically indistinguishable from zero for non-U.S. firms that also do not sell their
product in the United States. Those that do were hammered by investors. A firm that
increases its exposure to the United States by one standard deviation (i.e., about 21
percent) experienced a CAR decline by about -12 percent (p < 0.01). The most at-risk
firms were therefore those located abroad but that did business in the United States.

Fossil fuels

Was the fossil fuel industry similarly affected by the election? Coal, oil, and gas pro-
ducers could plausibly have been seen as likely benefactors from a Trump presi-
dency. As a candidate, Donald Trump repeatedly promised that he would help a
struggling coal industry and boost resource extraction.®® Examining markets’

68 See, for instance: The New York Times 22 September 2016, “Donald Trump, in Pittsburgh,
Pledges to Boost Both Coal and Gas”; The Washington Post 29 March 2017, “Trump promised to
bring back coal jobs. That promise will not be kept, experts say.”
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reaction with regard to fossil fuel offers several benefits. First, it verifies that indeed
market participants perceived Candidate Trump to be more sympathetic to fossil
fuel interests. One would expect fossil fuel abnormal returns to be either positive or
close to zero. Abnormal returns should be positive if markets believed Trump to be
more supportive than Clinton, and nil if both shared similar views. Second, com-
paring U.S. and non-U.S. fossil fuel companies helps us assess whether the reac-
tions against non-American renewable energy companies represent a trade shock
or whether they were compartmentalized. Scholars noted that foreign companies
often suffer from a “liability of foreignness.”®® The election of a president that is less
willing to maintain an open world order could represent a broader shock that does
not solely affect renewable energy companies. It is therefore important to distin-
guish whether the electoral shock was general or targeted.

To answer these questions, I replicated the paper’s main results, this time
using a sample of fossil fuel companies. I used the list of the 200 largest pub-
licly-traded fossil fuel companies and matched them with data from Bloomberg.
The list of firms is provided by Fossil Free Indexes LLC, a financial intelligence pro-
vider. I then estimated the main models, using these companies returns instead.

Figure A6 and table A21 show that fossil fuel companies benefited from an
abnormal return of about 0.2 percent. The effect is statistically significant.
However, over the event window considered here, most of these gains were even-
tually wiped out. Furthermore, there is mild evidence that U.S.-based firms fared
somewhat better (table A22). Abnormal returns were slightly larger for firms based
in the United States (about 0.7 percent, compared to almost zero for the rest of the
world). Again, the cumulative effect dissipated over time.

In sum, these results suggest that fossil fuel companies benefited in the immedi-
ate aftermath of the election (especially U.S.-based ones), but this effect was not per-
sistent. There are two main implications from this observation. First, it appears that
concerns over international firms were compartmentalized by sector. Fears of trade
barriers or other impediments to commerce were not uniformly distributed over all
sectors. Instead, renewables were a particularly visible target. Second, the fossil fuel
industry is somewhat less vulnerable to electoral shocks. In other words, markets did
seem to place little weight on the identity of the office holder when assessing the pros-
pects of this industry. Of course, we did not observe the counterfactual in which
Hillary Clinton won. Yet ex ante, markets remained stable to this electoral shock.
This could be interpreted in two ways. The first interpretation suggests that
Candidate Trump and Clinton did not credibly differ much on fossil fuel regulation.
The second interpretation is that the fossil fuel industry remains insulated from
regulatory threats.

69 Zaheer (1995).
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Discussion and conclusion

The clean energy transition has come a long way. Renewable energy, from being an
insignificant source of power ten years ago, has grown into a large contributor to
energy supply. From a climatic standpoint, this is welcome news. The global
climate regime is now dependent on the successful continuation of this process.
In this context, findings suggesting voters started to push back against renewables
are possibly worrisome. While the long-term perspectives remain positive, the
short- and medium-term perspectives are less clear. At this stage, the question
remains open: Is the renewable energy industry robust to political shocks?

In this paper, I looked for an answer in the case of the United States. Taking
advantage of the 2016 presidential elections, I examined whether the renewable
energy sector had become resilient to an adverse shock. Given his hostility toward
renewables and his open support for fossil fuels, Donald Trump’s election represents
a good test case to evaluate the robustness of the renewable energy sector. The
immediate response of stock markets was undoubtedly negative. Renewable
stocks were hammered. Even ignoring the immediate reaction and taking a long-
run perspective (of about three weeks), I found that the value of renewable energy
companies suffered from substantial losses. The implication is that policies still play
an important role in the welfare of the renewable energy sector. However, I also
found that the losses are concentrated in firms located abroad. How can we interpret
these findings? One possible interpretation is that renewable energy companies
abroad are at the mercy of potential trade disputes or other shocks that affect
non-U.S. companies disproportionately. As a candidate, Donald Trump has men-
tioned several times the possibility of raising trade barriers across different sectors.
Possibly, his election increased the likelihood of obstacles put in front of non-U.S.
companies. Firms based in the United States, on the other hand, would be mostly
shielded from such a policy. More generally, investors might worry that the federal
government may put in place regulations that discriminate against non-U.S. firms. In
sharp contrast with earlier administrations, the new administration has regularly
expressed skepticism over the importance of maintaining a liberal world order.

This could be a significant problem for climate governance. As several observ-
ers noted, international energy markets tend to be highly globalized.”® Given that
the Paris Agreement relies heavily on technological improvements, integrated
markets are excellent news, because they facilitate the flow of knowledge across
the world. Obstacles to these flows could jeopardize the global deployment of
renewable energy. Thus, if President Trump were to implement the kind of barriers

70 Hughes (2014); Meckling and Hughes (2017).
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that markets appear to expect, the assumptions underlying the Paris Agreement
may not be met.

This paper contributes and generates new research questions in two areas.
First, renewable energy interests might exhibit conflicting preferences. This is a
consequence of state-induced growth: As long as renewable energy companies
depend on some measures of public support, their preferences might clash
along country lines. Symptomatic for this is the increase in trade disputes on
renewable energy.”! A firm in the United States may find it to be in its interest to
support trade barriers. Thus, just like scholars of trade argue that there can be con-
flicting interests within an industry, scholars of energy transitions might observe
lobbying battles between renewable energy companies. Indeed, Meckling and
Hughes’s (2017) study on solar photovoltaic suggests that the renewable energy
industry is far from a homogeneous bloc. Future research that builds on models
of renewable energy policymaking may wish to study the existence of other
sources of tension within the renewable energy industry.”? As global competition
intensifies, lobbying might not operate along sectoral lines.

Second, the reason for the lack of effect in the United States needs to be inves-
tigated further. One possibility is that U.S. firms are more competitive than foreign
ones. This seems unlikely, given that some of the largest players such as Vestas and
Yingli, are located abroad. Another possibility is that investors do not believe that
President Trump will cut back on federal support for renewables. This is possible
though remains an open question. Yet another reason is related to the multilevel
governance of energy in the United States.”®> Many important policies are under the
control of state authorities and therefore beyond the reach of the White House.
Even though the federal government plays an important role (for instance,
through its environmental regulations), state authorities respond to different
logics. Local renewable companies may benefit from valuable local connections
to weather national shocks. Further research in the political economy of U.S.
renewable energy could shed useful light on this question.

Supplementary material and methods

To view supplementary material for this article, please visit https://doi.org/10.
1017/bap.2018.15. The appendix and a replication package are also available on
Harvard Dataverse, https://doi.org/10.7910/DVN/9I106T.

71 Lewis (2014); Hughes and Meckling (2017); Meckling and Hughes (2017).
72 E.g., Carley (2009); Hughes and Lipscy (2013); Meckling et al. (2015).
73 Stokes (2015b).

https://doi.org/10.1017/bap.2018.15 Published online by Cambridge University Press


https://doi.org/10.1017/bap.2018.15
https://doi.org/10.1017/bap.2018.15
https://doi.org/10.7910/DVN/9I106T
https://doi.org/10.1017/bap.2018.15

550 = Michaél Aklin

References

AAPOR. 2016. “An Evaluation of the 2016 Election Polls in the United States.” American
Association for Public Opinion Research.

Acemoglu, Daron, Simon Johnson, and James A. Robinson. 2001. “The Colonial Origins of
Comparative Development: An Empirical Investigation.” American Economic Review 91 (5):
1,369-401.

Aidt, Toke S. 1998. “Political Internalization of Economic Externalities and Environmental Policy.”
Journal of Public Economics 69 (1): 1-16.

Aklin, Michaél. 2018. “The Tortoise and the Hare: Political Constraints on Renewable Energy
Deployment.” Working Paper.

Aklin, Michaél, and Johannes Urpelainen. 2013. “Political Competition, Path Dependence, and the
Strategy of Sustainable Energy Transitions.” American Journal of Political Science 57 (3): 643-58.

Aklin, Michaél, and Johannes Urpelainen. 2018. Renewables: The Politics of a Global Energy
Transition. Cambridge, MA: MIT Press.

Baysinger, Barry D. 1984. “Domain Maintenance as an Objective of Business Political Activity: An
Expanded Typology.” Academy of Management Review 9 (2): 248-58.

Bazilian, Morgan, ljeoma Onyeji, Michael Liebreich, lan MacGill, Jennifer Chase, Jigar Shah,

Dolf Gielen, Doug Arent, Doug Landfear, and Shi Zhengrong. 2013. “Re-Considering the
Economics of Photovoltaic Power.” Renewable Energy 53: 329-38.

Bechtel, Michael M. and Gerald Schneider. 2010. “Eliciting Substance from ‘Hot Air’: Financial
Market Responses to EU Summit Decisions on European Defense.” International Organization
64 (2): 199-223.

Breetz, Hanna, Matto Mildenberger, and Leah Stokes. forthcoming. “The Political Logics of Clean
Energy Transitions.” Business and Politics.

Campbell, Cynthia )., Arnold R. Cowan, and Valentina Salotti. 2010. “Multi-Country Event-Study
Methods.” Journal of Banking & Finance 34 (12): 3,078-90.

Carley, Sanya. 2009. “State renewable energy electricity policies: An empirical evaluation of
effectiveness.” Energy Policy 37 (8): 3,071-81.

Casillas, Christian E., and Daniel M. Kammen. 2010. “The Energy-Poverty-Climate Nexus.” Science
330 (6,008): 1,181-82.

Clack, Christopher T. M., Staffan A. Qvist, Jay Apt, Morgan Bazilian, Adam R. Brandt, Ken Caldeira,
Steven J. Davis, Victor Diakov, Mark A. Handschy, Paul D. H. Hines, Paulina Jaramillo, Daniel
M. Kammen, Jane C. S. Long, M. Granger Morgan, Adam Reed, Varun Sivaram, James
Sweeney, George R. Tynan, David G. Victor, John P. Weyant, and Jay F. Whitacre. 2017.
“Evaluation of a proposal for reliable low-cost grid power with 100% wind, water, and solar.”
Proceedings of the National Academy of Sciences 114 (26): 6,722-27.

Clausing, Kimberly A. 2010. “Should Tax Policy Target Multinational Firm Headquarters?” National
Tax Journal 63 (4): 741.

Das, Somnath, Pradyot K. Sen, and Sanjit Sengupta. 1998. “Impact of Strategic Alliances on Firm
Valuation.” Academy of Management Journal 41 (1): 27-41.

De Boef, Suzanna, and Luke Keele. 2008. “Taking Time Seriously.” American Journal of Political
Science 52 (1): 184-200.

Dinkelman, Taryn. 2011. “The Effects of Rural Electrification on Employment: New Evidence from
South Africa.” American Economic Review 101 (7): 3,078-108.

https://doi.org/10.1017/bap.2018.15 Published online by Cambridge University Press


https://doi.org/10.1017/bap.2018.15

How robust is the renewable energy industry to political shocks? === 551

Dyreng, Scott D., Bradley P. Lindsey, Kevin S. Markle, and Douglas A. Shackelford. 2015. “The
Effect of Tax and Nontax Country Characteristics on the Global Equity Supply Chains of US
Multinationals.” Journal of Accounting and Economics 59 (2-3): 182-202.

Ellerman, A. Denny, Frank J. Convery, and Christian De Perthuis. 2010. Pricing Carbon: The
European Union Emissions Trading Scheme. New York: Cambridge University Press.

Fisman, Ray. 2001. “Estimating the Value of Political Connections.” American Economic Review
91 (4): 1,095-02.

Hayek, Friedrich A. 1945. “The Use of Knowledge in Society.” American Economic Review 35 (4):
519-30.

Hillman, Amy )., Gerald D. Keim, and Douglas Schuler. 2004. “Corporate Political Activity: A Review
and Research Agenda.” Journal of Management 30 (6): 837-57.

Hovi, Jon, Detlef F. Sprinz, and Arild Underdal. 2009. “Implementing Long-Term Climate Policy:
Time Inconsistency, Domestic Politics, International Anarchy.” Global Environmental Politics
9 (3): 20-39.

Hughes, Llewelyn. 2014. Globalizing Oil: Firms and Oil Market Governance in France, Japan, and
the United States. New York: Cambridge University Press.

Hughes, Llewelyn and Jonas Meckling. 2017. “The Politics of Renewable Energy Trade: The
US-China Solar Dispute.” Energy Policy 105: 256-62.

Hughes, Llewelyn and Phillip Y. Lipscy. 2013. “The Politics of Energy.” Annual Review of Political
Science 16 (1): 449-69.

IPCC. 2013. “Climate Change 2013: The Physical Science Basis. Contribution of Working Group | to
the Fifth Assessment Report of the Intergovernmental Panel on Climate Change.” Summary
for Policymakers. Cambridge, United Kingdom: Cambridge University Press.

Le Quére, C., R. M. Andrew, J. G. Canadell, S. Sitch, J. I. Korshakken, G. P. Peters, A. C. Manning, T. A.
Boden, P. P. Tans, R. A. Houghton, R. F. Keeling, S. Alin, O. D. Andrews, P. Anthoni, L. Barbero,
L. Bopp, F. Chevallier, L. P. Chini, P. Ciais, K. Currie, C. Delire, S. C. Doney, P. Friedlingstein, T.
Gkritzalis, 1. Harris, J. Hauck, V. Haverd, M. Hoppema, K. Klein Goldewijk, K. Jain, E. Kato,

A. Kortzinger, P. Landschiitzer, N. Lefévre, A. Lenton, S. Lienert, D. Lombardozzi, J. R. Melton, N.
Metzl, F. Millero, P. M. S. Monteiro, D. R. Munro, J. E. M. S. Nabel, S.-I. Nakaoka, K. O’Brien, A.
Olsen, A. M. Omar, T. Ono, D. Pierrot, B. Poulter, C. Rodenbeck, ). Salisbury, U. Schuster,

J. Schwinger, R. Séférian, I. Skjelvan, B. D. Stocker, A. J. Sutton, T. Takahashi, H. Tian, B. Tilbrook,
I. T. van der Laan-Luijkx, G. R. van der Werf, N. Viovy, A. P. Walker, A. J. Wiltshire, and S. Zaehle.
2016. “Global Carbon Budget 2016.” Earth System Science Data 8 (2): 605-49.

Lewis, Joanna I. 2014. “The Rise of Renewable Energy Protectionism: Emerging Trade Conflicts and
Implications for Low Carbon Development.” Global Environmental Politics 14 (4): 10-35.

Lewis, Joanna I. and Ryan H. Wiser. 2007. “Fostering a Renewable Energy Technology Industry: An
International Comparison of Wind Industry Policy Support Mechanisms.” Energy Policy 35 (3):
1,844-57.

Lin, Chen, Randall Morck, Bernard Yeung, and Xiaofeng Zhao. 2016. “Anti-Corruption Reforms and
Shareholder Valuations: Event Study Evidence from China.” NBER Working Paper 22001.

Lindblom, Charles E. 1977. Politics and Markets. New York: Basil Books.

MacKinlay, A. Craig. 1997. “Event Studies in Economics and Finance.” Journal of Economic
Literature 35 (1): 13-39.

Meckling, Jonas and Llewelyn Hughes. 2017. “Globalizing Solar: Global Supply Chains and Trade
Preferences.” International Studies Quarterly 61 (2): 225-35.

Meckling, Jonas, Nina Kelsey, Eric Biber, and John Zysman. 2015. “Winning Coalitions for Climate
Policy.” Science 349 (6,253): 1,170-71.

https://doi.org/10.1017/bap.2018.15 Published online by Cambridge University Press


https://doi.org/10.1017/bap.2018.15

552 = Michaél Aklin

North, Douglass C. 1991. “Institutions.” Journal of Economic Perspectives 5 (1): 97-112.

Novan, Kevin. 2015. “Valuing the Wind: Renewable Energy Policies and Air Pollution Avoided.”
American Economic Journal: Economic Policy 7 (3): 291-326.

Olson, Mancur. 1965. The Logic of Collective Action: Public Goods and the Theory of Groups.
Cambridge, MA: Harvard University Press.

Ross, Michael L., Chad Hazlett, and Paasha Mahdavi. 2017. “Global Progress and Backsliding on
Gasoline Taxes and Subsidies.” Nature Energy 2: 16,201.

Schmidt, Tobias S. and Sebastian Sewerin. 2017. “Technology as a driver of climate and energy
politics.” Nature Energy 2.

Sivaram, Varun and Shayle Kann. 2016. “Solar power needs a more ambitious cost target.” Nature
Energy 1: 16,036 EP —.

Smil, Vaclav. 2010. Energy Transitions: History, Requirements, Prospects. Santa Barbara, CA: Praeger.

Smith, Michael G. and Johannes Urpelainen. 2014. “The Effect of Feed-In Tariffs on Renewable
Electricity Generation: An Instrumental Variables Approach.” Environmental and Resource
Economics 57 (3): 367-92.

Stokes, Leah C. 2015a. “Electoral Backlash against Climate Policy: A Natural Experiment on
Retrospective Voting and Local Resistance to Public Policy.” American Journal of Political
Science 60 (4): 958-74.

Stokes, Leah C. 2015b. “Power Politics: Renewable Energy Policy Change in US States.” Ph.D.
Dissertation. Cambridge, MA: MIT Press.

Taylor, Michael. 1987. The Possibility of Cooperation. Cambridge, United Kingdom: Cambridge
University Press.

Thelen, Kathleen. 1999. “Historical Institutionalism in Comparative Politics.” Annual Review of
Political Science 2 (1): 369-404.

Thomson Reuters. 2017. “Top 100 Global Energy Leaders.” Report.

Unruh, Gregory C. 2000. “Understanding Carbon Lock-In.” Energy Policy 28 (12): 817-30.

Urpelainen, Johannes. 2017. “The Limits of Carbon Reduction Roadmaps.” Science 356 (6,342): 1,019.

Vernon, Henderson )., and Yukako Ono. 2008. “Where Do Manufacturing Firms Locate Their
Headquarters?” Journal of Urban Economics 63 (2): 431-450.

Victor, David. 2009. “The Politics of Fossil-Fuel Subsidies.” International Institute for Sustainable
Development. Geneva, Switzerland.

Vidic, R.D., S.L. Brantley, J.M. Vandenbossche, D. Yoxtheimer, and J.D. Abad. 2013. “Impact of
Shale Gas Development on Regional Water Quality.” Science 340: 826-36.

Wang, Yuhua. 2015. “Politically Connected Polluters Under Smog.” Business and Politics 17 (1):
97-123.

Wolfers, Justin and Eric Zitzewitz. 2006. “Prediction Markets in Theory and Practice.” I1ZA
Discussion Papers 1991.

Zaheer, Srilata. 1995. “Overcoming the Liability of Foreignness.” Academy of Management Journal
38 (2): 341-63.

Zhang, Junfeng Jim and Kirk R. Smith. 2007. “Household Air Pollution from Coal and Biomass Fuels
in China: Measurements, Health Impacts, and Interventions.” Environmental Health
Perspectives 115 (6): 848.

https://doi.org/10.1017/bap.2018.15 Published online by Cambridge University Press


https://doi.org/10.1017/bap.2018.15

	How robust is the renewable energy industry to political shocks? Evidence from the 2016 U.S. elections
	Introduction
	Background and hypotheses
	Methods and data
	Renewable energy firms
	Event analysis
	Regression equations
	Results
	Normal, abnormal, and cumulative returns
	Split sample
	Fossil fuels

	Discussion and conclusion
	Supplementary material and methods
	References


