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Regulatory burdens

Toxic Emissions Corporate Green Innovation
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Environmental awareness

Whether high-emission firms produce more green patents. Yes!
Why high-emission firms produce more green patents. Motivations.
How high-emission firms produce green patents.

When high-emission firms prioritize green patents.

The implication of green patents.
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Cement Manufacturer CemeX to Reduce Harmful Air Pollution from Five Plants under
Settlement with Environmental Protection Agency (EPA) and Justice Department

The Department of Justice and the U.S. Environmental Protection Agency (EPA) today (July 27, 2016 )
announced a settlement with Cemex Inc., under which the company will invest approximately $S10
million to cut emissions of harmful air pollution at five of its cement manufacturing plants in
Alabama, Kentucky, Tennessee and Texas to resolve alleged violations of the Clean Air Act.

“The cement sector is a significant source of air pollution posing real health risks to the communities
where they reside ... ”

“This settlement requires Cemex to use state of the art technology to reduce harmful air pollution ...”

EPA estimates this will result in NO, emissions reductions of over 4,000 tons per year. Each facility
will also be subject to strict SO, emission limits.

https://www.justice.gov/opa/pr/cement-manufacturer-cemex-reduce-harmful-air-pollution-five-plants-under-settlement-epa-and
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Motivation: theoretical tension

® Positive impact of firms’ toxic emissions on corporate green innovation

| -

» 1. Regulatory burdens and government investigations.
1) High emissions are a significant predictor of environment-related lawsuits (Hsu et al. (2022), Xu & Kim (2022)).
2) High toxic-emission firms have lower firm value relative to low-emission firms (Xu & Kim (2022)),

‘ A reflection of the environmental policy uncertainty risk (Hsu et al. (2022)),

> 2. Environmental awareness.

More aware of environmental issues (e.g., due to environmental disasters),
‘ The likelihood of greater investor activism (Akey & Appel (2019), Choi et al. (2021)), lower s =

institutional ownership for firms with environmental concerns (Chava (2014)), and the development and

adoption of stricter environment-related policies increases significantly (llhan et al. (2021)).

Hypothesis la. Firms with high toxic release levels produce more green patents than those with low toxic

release levels.

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022] CRICOS code 00025B 7
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i ) ; i State A State B
Motivation: theoretical tension

® Impediments to generating green innovation for high-emission firms

» 1. Regulatory arbitrage.

1) Financially constrained firms transfer their emissions activities from regulated to unregulated states to cope
with environmental and climate-related policies (Bartram et al. (2022))

2) Firms with low relocation costs facing high local regulatory pressures relocate their plants and facilities to

regions with less stringent environmental policies (Dai et al. (2021) )

» 2. Managerial short-termism.
Managerial short-termism that is caused by external pressures and agency problems or generated by
managers’ personal styles, beliefs, or motivations (He & Tian (2013), Ladika & Sautner (2019)) can lead

firm managers to ignore or make light of corporate green innovation.

Hypothesis 1b. The green patenting efforts of firms with high toxic release levels are indistinguishable from

those with low toxic release levels.

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022] CRICOS code 00025B 8
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Data

® (1) The Toxic Release Inventory (TRI) program database administered by the U.S. Environmental
Protection Agency (EPA);

® (2) The patent database constructed by Kogan et al. (2017) containing the utility patent and citations
data for all patents filed (and eventually granted) with the United States Patents and Trademark
Office (USPTO).
“Green patents” are identified based on the guidelines provided by the Organization for Economic
Cooperation and Development (OECD) (Cohen, Gurun, & Nguyen, 2020; Hasci¢ & Migotto, 2015);

® (3) Financial and accounting data are obtained from Compustat.

® (4) Text-based financial constraints (Hoberg and Maksimovic, 2015); asset redeployability (Kim and
Kung, 2017).

Sample

® Our final sample includes 20,712 firm-year observations of 1,562 unique public firms over the 1987 to
2020 period.

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022] CRICOS code 00025B 10
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Table 2: Baseline Results - Firms’ toxic emissions and corporate green innovation

Green Innovation; 41, = @ + BToxic Emissions;; + yControls;, + FEs + €;; (1)
@) @) ©) @)
Ln(Green Pat) Ln(Green Pat) Ln(Tot GPat Cites)  Ln(Tot GPat Cites)
= = Economically, a one-standard-deviation
con. con. . . .

Ln(Total Release) 8.635*** Sign 10.154*** 6.400** Sign 9.212** (405) increase in the natural |ogar|thm

(2.773) : (2.908) (2.045) : (2.573) . . - .
Capex/assets 181110 L 2 87% | 032 467+ 7271 L 897 | 16085 of total toxic rel_eases IS a}SSOC'atEd with a
Gemo LB gm gm 0,675 (8.979%) ncrease in L(Greer

(-1.865) (-1.922) (-2.447) (-2.372) Pat) (Ln(Tot GPat Cites)) from the mean
PPE/assets 98.144 160.732** 39.445 84.964 level of 361.71 (288.87).

(1.259) (2.026) (0.530) (1.105)
Profit margin -9.079 -6.741 -4.196 12.631

(-0.852) (-0.739) (-0.407) (1.248)
Tobin’s q 0.897 9.941 -5.943 1.751

(0.078) (0.842) (-0.503) (0.141)
Leverage 38.526 28.795 52.417 19.091

(0.757) (0.545) (1.053) (0.351) . .
Ln (market equity) 69.121 % 733715 76.203% 78.150% > All dependent variables (i.e., the

(5.295) (5.320) (5.847) (5.716) innovation variables) are multiplied
Cash (—14.611) (57.058) (61.247) 1(18.93;1 by 1,000 to enhance the readability of

-0.163 0.604 0.618 1171 - - - -
R&D/assets -150.117 -185.721 435.756 512.612 coefficients in the regression analysis.

(-0.326) (-0.380) (0.994) (1.060)
Observations 20,712 18,965 20,712 18,965
Adjusted R-squared 0.763 0.767 0.692 0.695
Firm FE Yes Yes Yes Yes
Industry-year FE Yes Yes Yes Yes

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022]
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Tables A.4 and A.5
Baseline Results — Types of toxic emissions and corporate green innovation

(1) ) @) (4) (5)
VARIABLES Ln(Green Pat) Ln(Green Pat) Ln(Green Pat) Ln(Green Pat) Ln(Green Pat)
Ln(Health Effects Release) 7.544** 7.499**
(2.515) (2.498)
Ln(RSEI Hazard) 3.870** 3.842**
EPA’s Risk-screening Environmental Indicators toxicity weight (2.282) (2.264)
Ln(No Health Effects Release) 0.906 0.646 0.616
(0.399) (0.284) (0.271)
Observations 20,712 20,712 20,712 20,712 20,712
Adjusted R-squared 0.763 0.763 0.762 0.763 0.763
Controls Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes
Industry-year FE Yes Yes Yes Yes Yes
1) ) ©)
VARIABLES Ln(Green Pat) Ln(Green Pat) Ln(Green Pat)
Ln(Onsite Release) 9.193*** 8.728***
(3.009) (2.970)
Ln(Offsite Release) 3.029 1.958
(1.406) (0.950)
Observations 20,712 20,712 20,712
Adjusted R-squared 0.763 0.763 0.763
Controls Yes Yes Yes
Firm FE Yes Yes Yes
Industry-year FE Yes Yes Yes

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022]

» Emissions associated with human
health impacts and onsite toxic
releases are the main drivers of
the relationship.

» Adouble-sided and complicated
impact of highly polluting firms on
society

CRICOS code 00025B 14
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Table A.6. Firms’ toxic emissions and green innovation (excluding energy sector)

oy ) @) 4)
Ln(Green Pat) Ln(Green Pat) Ln(Tot GPat Cites) Ln(Tot GPat Cites)
VARIABLES 1) +2) (D) 2)
Ln(Total Release) 7.473%* 9.040%* 6.483%* 8.869** Cohen et al. (2020):
(2.229) (2.419) (1.981) (2.370) The energy sector includes the
Capex/Assets -267.287* -292.329%* -177.762 -173.283 ind ) ith the fi diqi
(-1.946) (:2.023) (-1.221) (1.114) industries with the first two digits
ROA -231.584** -263.889** -299.726%** -338.009%** of SIC equal to
(-2.183) (-2.315) (-2.730) (-2.731) L
PPE/Assets 141.573 203.020** 77.650 124.879 A. 10 (Metal, Ml_nlng),
(1.539) 2.177) (0.922) (1.438) B. 12 (Coal Mining),
Profit Margin 0.804 3.890 6.545 12.506 C. 13 (Oil & Gas Extraction),
(0.113) (0.474) (1.095) (1.430) . .
Tobin’s q 1.652 10.203 -4.645 2.450 D. 14 (Nonmetallic Minerals,
(0.137) (0.823) (-0.374) (0.186) Except Fuels),
Leverage 38.179 25.834 46.541 17.154 E. 29 (Petroleum & Coal
(0.715) (0.466) (0.891) (0.302) Products), or
Ln(Market Equity) 76.248%** 81.621*** 79.576%** 83.253*** g .
(5.367) (5.419) (5.610) (5.628) F. 49 (Electrlc, Gas, & Sanitary
Cash -12.437 62.212 50.108 129.069 Services)
(-0.133) (0.631) (0.484) (1.218)
R&D/Assets -125.531 -156.521 434.139 475.899
(-0.271) (-0.318) (0.986) (0.983)
Observations 18,476 16,887 18,476 16,887 Loss of approx. 10% of our final sample
Adjusted R-squared 0.760 0.765 0.689 0.693
Firm FE Yes Yes Yes Yes
Industry-year FE Yes Yes Yes Yes

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022]

CRICOS code 00025B 15
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Table 3: Toxic Emission and Corporate Green Innovation Value

Total (real and nominal) value Average (real and nominal) value
A
[ | | |
1) 2 3) I
VARIABLES Ln(Tot GPat Real Value) ~ —"CTOtGPatNominal ) p 0 opoi Real value)  —"(AVG GPat Nominal
Value) Value)
Ln(Total Release) 13.326** 15.477** 6.918* 8.718*
(2.281) (2.241) (1.690) (1.741)
Observations 20,712 20,712 20,712 20,712
Adjusted R-squared 0.720 0.706 0.598 0.598
Controls Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes
Industry-year FE Yes Yes Yes Yes

» Green patents produced by high-emission firms have higher total and average values.
> Not merely a green washing activity.

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022] CRICOS code 00025B 17
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Table 4 — Specific categories of green innovation

Environmental (Env) Climate change mitigation (CCM) Total Env Total CCM
A A
{ O ] !
(1) (2) 3) (4) (5) (6) (7) (8) (9) (10)

Dependent
Varizbles> EWMO N gy Cate Tamport  Buld  Wews  Goss  TOIEMY  TOCCM
Ln(GPat(Var.)) P qy p
Ln(Total Release) 6.539*** 0.302 3.584** 0.544* 1.980 -0.053 1.645**  5546*** 6.884*** 6.697**

(3.181) (0.861) (2.098) (1.856) (1.233) (-0.032) (2.146) (2.650) (3.229) (2.286)
Observations 20,712 20,712 20,712 20,712 20,712 20,712 20,712 20,712 20,712 20,712
Adjusted R-squared 0.690 0.397 0.622 0.375 0.695 0.632 0.312 0.653 0.701 0.740
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Industry-year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

» High-emission companies have better performance in both environmental (Column (9)) and
CCM (Column (10)) categories than low-emission firms. See examples.

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022] CRICOS code 00025B 18
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Table 5: Toxic emissions and green innovation strategy

(1) (2)
VARIABLES Ln(Explorative GPat) Ln(Exploitative GPat)

Ln(Total Release) 6.080*** 4.665**

(2.814) (2.118)
Observations 20,712 20,712
Adjusted R-squared 0.707 0.661
Controls Yes Yes
Firm FE Yes Yes
Industry-year FE Yes Yes

» High-pollution companies use both explorative and exploitative strategies in green innovation.
» High-emission firms push their boundaries and explore new technologies rather than relying
only on developing expertise when producing green patents.

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022] CRICOS code 00025B 20
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Table 7: Identification - Experiment 1: The 2016 Nov election of President Trump

Pre: 2015, 2016 vs.
Post: 2017, 2018

Green Innovation; ¢4,
= a + pyToxic Emissions; s + f,Toxic Emissions; ; X Post Election; ; + f3Post Election; s + yControls;, + FEs + €;, (2)

(1) (2) 3) (4) () (6) (7)
Green Patents Env & CCM Explorative & Exploitative
VARIABLES Ln(Green Ln(T_ot GPat  Ln(Tot GPat Ln(GPat(Tot Ln(GPat(Tot  Ln(Explorative Ln(Exploitative
Pat) Cites) Real Value), Env)) CCM)) GPat) GPat)
Ln(Total Release) 2.296 3.111 3.589 -1.147 0.513
(0.359) (0.711) (0.614) (-0.244) (0.145)
Ln(Total Release) x Post Election -15.7144** -8.590*** -17.295*** -8.627** -9.143**
(-3.119) (-2.732) (-3.112) (-2.486) (-2.489)
Post Election - - - - -
Observations 2,079 2,079 2,079 2,079 2,079
Adjusted R-squared 0.791 0.792 0.719 0.705 0.685
Controls Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes
Industry-year FE Yes Yes Yes Yes Yes

» High-emission firms largely, reduce‘ﬁ their efforr{s in green innovation after Trump’s election, leading
to a decrease in the quantity, quality, and value of green patents.

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022] CRICOS code 00025B 22
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Identification - Experiment 1: The 2016 election of President Trump
PSM-DDD Analysis

1) (2) 3 (4)
DDD PSM-DDD DDD PSM-DDD
VARIABLES Ln(Green Pat) Ln(Green Pat) Ln(Tot GPat Cites) Ln(Tot GPat Cites)
High Release -155.624 -254.418 -291.926** 120.849
(-1.063) (-0.821) (-2.050) (0.617)
High Release x US HQ x Post Election -170.720 -973.089* -490.668*** -1,611.843***
(-0.754) (-1.723) (-2.714) (-3.675)
US HQ - - - -
Post Election - - - -
Observations 2,079 136 2,079 136
Adjusted R-squared 0.791 0.549 0.499 0.059
Other interactions Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes
Industry-year FE Yes Yes Yes Yes

» Local (US HQ) high-emission firms significantly reduced green patenting, especially decreasing the
guality of green innovation, compared with those headquartered overseas following Trump’s election.

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022] CRICOS code 00025B 23
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Table 8: Identification - Experiment 2: The BP Deepwater Horizon oll spill (pyck et al., 2019)

(1) (2) 3) 4)
VARIABLES Ln(Green Pat) Ln(Tot GPat Cites)
Ln(Total Release) 17.060** 16.706* 12.232* 12.834*
(2.497) (1.881) (1.831) (1.688)
Ln(TotrflI Release) x Treated Firm (Extractive 45,401+ 63.326+* 35 Sag* 50,8624+
Industries) x Post-2010
(2.519) (6.364) (2.309) (5.330)
Treated Firm Event: April 20, 2010 603.606*** - 657.576*** -
(3.918) (4.592)
Post-2010 re: 2008, 2009 7.627 i -23.418 i
Post: 2010, 2011 (0.179) (-0.549)
Observations 1,198 1,194 1,198 1,194
Adjusted R-squared 0.276 0.347 0.233 0.302
Other interactions Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Industry FE No Yes No Yes
Year FE No Yes No Yes

» For firms in extractive industries, this unexpected incident significantly strengthened the relation
between firms’ toxic emission levels and their green innovation.

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022] CRICOS code 00025B 25
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The effect of financial constraints

(1) (2) 3) (4) (5) (6) (7) (8)
Total innovation Nongreen innovation Green innovation Env & CCM
Ln(All  Ln(Tot AllPat Ln(Tot Ln(Green Ln(Tot GPat Ln(GPat(Tot Ln(GPat(Tot
VARIABLES Pat) Citesy  -N(MONGPAY) oot Cites) Pat) Ciites) Env)) CCM))
Ln(Total Release) 11.834 17.247** 12.779* 16.818** 0.879 5.396 1.584 0.304
(1.480) (1.977) (1.650) (2.022) (0.226) (1.320) (0.602) (0.081)
Ln(Total Release) x High HM Debt -7.137* -8.344** -7.145* -8.088** -0.934 -2.556 -1.536 -0.623
(-1.901) (-2.186) (-1.934) (-2.155) (-0.414) (-1.019) (-0.920) (-0.294)
High HM Debt 53.112 65.544 54.474 66.111 -2.296 11.285 4.884 -3.577
(1.243) (1.527) (1.538) (-0.095) 0.4 (0.307) (-0.159)
Observations 7,573 7,573 7,573 7,573 7,573 7,573 7,573
Adjusted R-squared 0.918 0.901 0.901 0.825 0.741 0.773 0.812
Controls Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Industry-year FE Yes Yes Yes Yes Yes

» In the presence of financial
nongreen patenting efforts

(%straints, hi

more than their green patenting efforts.

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022]

Yes
Mirms

appear to reduce their
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The effect of asset redeployability

(1) (2) ©) (4) () (6) (7) (8)
Total innovation Nongreen innovation Green innovation Env & CCM
VARIABLES Ln(All Pat) Ln(TCOiE eAS)"Pat Ln(nonGPat) ""(Té’itte'\;;s Pat | (Green Pat) Ln(giotzspat L”(Sri‘j)t)(m L”(Cipl\a/‘lt)()T ot

Ln(Total Release) 22.929*** 27.328*** 23.645*** 27.386*** 12.964*** 10.960*** 7.527*** 10.413***

(2.950) (3.845) (3.068) (3.919) (3.255) (2.895) (2.745) (2.780)
Ln(Total Release) x Low Redeployability -16.173* -19.535** -16.167* -18.135** -11.651** -10.188** -2.816 -10.062**

(-1.829) (-2.451) (-1.824) (-2.283) (-2.494) (-2.254) (-0.963) (-2.198)
Low Redeployability 151.104 216.475** 157.563 209.719** 89.157 23.186 79.505

(1.495) (2.316) (1.571) (2.271) (1.604) (0.735) (1.478)
Observations 17,968 17,968 17,968 17,968 17,968 17,968 17,968
Adjusted R-squared 0.894 0.885 0.894 0.885 0.750 0.733 0.785
Controls Yes Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Industry-year FE Yes Yes Yes Yes Yes Yes Yes

> In the presence of limited asset redepleyability, high-emission firms maintain their
environmental-related green innovation.

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022] CRICOS code 00025B 28
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Table 11 Implication of Corporate Green Innovation

ALn(Air Release); 141y = a + fGreen Innovation;; + yControls;; + FEs + €; ;.
| = firm; t = year; 4 = the changes from year t-1 to year t+1, 2, 3, 4, 5, respectively.

Economically, one-standard-deviation increase in the log numbers of environment green patents are associated with
19.30%, 19.06%, 15.94%, and 13.57% decreases in ALn(Air Release) from the mean levels for year —1 to year 2

througﬁ}@r 5, respectively. \
~N

\
\KL (2) ) (4) ) (6) (7) (8) (9) (10)
Year™<] to Year 1 Year —1 to Year 2 Year Year 3 Year —1 to Year 4 Year —1 to Year 5
VARIABLES ALn(Air Ln(Air ALn(Air ALn(Air ALn(Air AMAH ALn(Air ALn(Air ALn(Air
Release) Retease) Release) Release) Release) Release) lease) Release) Release) Release)
\ \
Ln(GPat(Tot Env)) -0.082 \ -0.148** -0.197** -0.207** \ -0.210*
(-1.588) (-2.136) (-2.541) (-2.299) (-1.880)
Ln(GPat(Tot CCM)) -0.068* -0.084 -0.102 -0.077 -0.080
(-1.758) (-1.628) (-1.628) (-1.053) (-0.950)
Observations 18,737 18,737 17,154 17,154 15,747 15,747 14,505 14,505 13,352 13,352
Adjusted R-squared 0.070 0.070 0.125 0.125 0.183 0.182 0.216 0.215 0.254 0.254
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Industry-year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022] CRICOS code 00025B 30
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Conclusion

® Firms with high toxic release levels produce more high-quality, valuable green patents than their
counterparts with low toxic release levels. These results suggest a double-edged impact of highly
polluting firms on society.

® Our results based on the election of President Trump_and the Deepwater Horizon event support
the causal inferences regarding how firms’ toxic release le een patenting.

® High-emission firms’ demand for green innovatio e affected by local environmental and

climate policies as well as environmental awareness.

® Financially constrained high-emission firms reduce nongreen innovation rather than green
Innovation to address environmental concerns. Moreover, high-pollution firms facing limited asset
redeployability appear to sacrifice other types of patenting for environmental-related green
innovation.

® Corporate green innovation mitigates toxic air emissions.

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022] CRICOS code 00025B 32
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Robustness Checks

- To avoid truncation bias, we delete last three years of sample and keep (1987-2017) — see |IA
Table 1

- Cohn, Liu and Wardlaw (2022)’s critique on Ln(1+#Count variable) - See |A Table 3 Poisson
estimation

- Alternative key variable of interest using dummy variable (High release dummy instead of a
continuous variable — Ln(Toxic Release) for Trump’s 2016 election (DIiD analysis) See |IA
Table 4

- Test of Parallel Trends for Trump’s election — See |A Table 6
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Contributions

® First study examining the impact of firms’ toxic emissions on green innovation.

® Contributing to a growing stream of literature that examines environmental pollution (Hsu et al. (2022), Xu
and Kim (2022)) by showing that firms’ high levels of toxic releases act as a catalyst for pursuing green
innovation.

® Our research extends the literature on firms’ green innovation by showing a potential economic
mechanism to the paradox in Cohen, Gurun and Nguyen (2020), who find that energy firms (with a low
ESG score) produce more green patents.

® Our findings suggest a double-sided and complicated impact of highly polluting companies on society.

® Contributing to the studies focusing on the impacts of environmental and climate policies in financial areas.
Using Trump’s 2016 election as an unexpected event shock, we show that (local) climate and
environmental policies indeed affect high-emission firms’ green innovation.

® Prior studies show that constraints (e.g., financial constraints and limited asset redeployability) impede
corporate innovation (Kim & Kung (2017), Moshirian et al. (2021)). Our paper extends the literature by
showing that constrained firms may make structural decisions rather than simply reduce all innovation
activities.
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Variables

Definition

Dependent Variables:
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Ln(Green Pat)
La(Tot GPat Cites)

La(GPat(Env Met))
Ln(GPat(Water Adapt))
Ln(GPat(CCM Energy))

La(GPat(CCM GH Gases))

Table A.1
Variable
Definitions

La(GPat{CCM Transport))
Lao(GPat{CCM Build))

La(GPat(CCM Waste))

L(GPat(CCM Goods))

Ln(GPat(Tot Eav))

La(GPat(Tot CCM))

Lao{Explorative GPat)

La(Exploitative GPat)

Ln(Tot GPat Real Value)

Lao{Tot GPat Nominal Value)

La(Avg GPat Real Value)

Ln(Avg GPat Nominal Value)

Natural logarithm of cne plus the ommber of green patents filed (and eventually granted).

Natural logarnithm of one plus the total munber of forward adjusted citations received by the
firm's green patents filed and evenmally granted. Adjusted citations are the total number of
citations divided by average number of citations in the same industry and 1],::3.1’ (Mudambi
and Swift (2014)), where the industry is defined at the three-digit SIC code level

Natural logarithm of cne plus the mumber of green patents filed (and evenmally gramted)
that are classified as environmental management technologies.

Natural logarithm of ene plus the mumber of green patents filed (and eventually granted)
that are classified as water-related adaptation technologies.

Natural logarithm of ene plus the mumber of green patents filed (and eventually granted)
that are classified as climate change mitigation technologies related to energy generation
transmission or distribution.

Natural logarithm of cne plus the mumber of green patents filed (and evenmally granted)
that are classified as climate change mitigation technologies related to capture, storage,
sequestration or disposal of greenhonse gases.

Natural logarithm of cne plus the mumber of green patents filed (and eventually granted)
that are classified as climate change mitigation technologies related to transportation.

Natural logarithm of ene plus the mumber of green patents filed (and eventually granted)
that are classified as climate change mitigation technologies related to buildings.

Natural logarithm of cne plus the mumber of green patents filed (and eventually granted)
that are classified as climate change mitigation technologies related to wastewater treatment
or waste management.

Natural logarithm of cne plus the number of green patents filed (and eventually granted)
that are classified as climate change mitigation technologies in the production or processing
of goods.

Natural logarithm of ene plus the mumber of green patents filed (and eventually granted)
that are classified as envircnmental technologies. It includes the green patents classified as
environmental management and water-related adaptation technologies.

Natwral logarithm of cne plus the mumber of green patents filed (and eventually granted)
that are classified as climate change mitigation technologies.

Natural logarithm of one plus the number of explorative green patents filed (and evenfually
granted). A green patent 15 categorized as Eﬁllwarive if at least 60% of its citations do not
refer to existing knowledge. which mncludes all the patents that the firm invented and all the
patents that were cited by the firm’s patents filed over the past five years.

Natural lo ianthm of one plus the number of exploitatrve patents filed (and eventually

ted). patent is categorized as exploitative if at least 60% of its citations are
?;.:d on the 's existing kmowledge. which includes all the patents that the firm invented
and all the patents that were cited by the firm’s patents filed over the past five years.

Natural logarithm of one plos the total value of innovation deflated to 1982 (millicn)
dollars using the consumer price index (CPI). Value of mnovation 1s constructed as the
product of estimate of the stock retum due to the valie of the patent and market
capitalization of the firm divided by the number of patents granted to the same firm on the
same day and mmltiplied by 2.27(1/(1-0.56)). where 0.56 is the unconditional probability of
a successful patent application (Kogan et al. (2017)).

Natural loﬁarith.m of one pls the total value of green innovation in milliens of nominal
dollars. Value of innovation 15 constracted as above.

Natural loganthm of one plos [the total value of green innovation deflated to 1982 (millien)
dollars using the consumer price mdex (CPI) scaled by the total number of green patents
filed].

Natural baﬁiﬂ]m of ene plus [the total value of green mnovation in mullions of nominal
dollars sc by the total mumber of green patents filed].

[Toxic Emissions and Corporate Green Innovation] | [Nov 2022]

Eev Independent Variables:

Ln(Total Release)
Ln(CAA Release)
Ln(CWA Release)
Ln(CERCLA Release)
Ln(OSHA Release)

Ln(Air Release)

Ln(Water Release)

Ln(Ground Release)
Ln(Health Effects Release)
Ln(No Health Effects Release)
Ln(RSEI Hazard)

Ln(Onsite Release)

Ln(Offsite Release)

Control Variables:

Capex/Assets
Cash

Leverage
Ln(Market Equity)
PPE/Assets

Profit Margin
R&D/Assets

ROA

Tobin's q

Matural logarithm of one plus the pounds of total toxic releases administered under the TRI
program.

Natural logarithm of one plus the pounds of toxic releases administered under the Clean Air
Act.

NMatural logarithm of one plus the pounds of foxic releases administered under the Clean
Water Act.

Matural logarithm of one plus the pounds of toxic releases administered under the
Comprehensive Environmental Response, Compensation, and Liability Act.

Matural logarithm of one plus the pounds of foxic releases administered by the Occupational
Safety Health Admimstration.

Natural logarithm of one plus the pounds of toxic releases through air.

Matural logarithm of one plus the pounds of toxic releases through water.

Matural logarithm of one plus the pounds of foxic releases through ground.

Matural logarithm of one plus the pounds of toxic releases associated with health effects.
Natural logarithm of one plus the pounds of toxic releases not associated with health effects.

Matural logarithm of one plus the foxic releases multiplied by EPA’s Risk-Screening
Environmental Indicators Gg.‘)EI) toxicity weight.

Matural IOFarith.m of one plus the pounds of fofal toxic releases to air. water and land onsite
at the facility.

Natural logarithm of one plus the pounds of total toxic releases reported as transferred to
offsite locations for release or disposal.

Ratio of capital expenditure to total assets.

Ratio of cash holdings to total assets.

Sum of long-term and short-term debt divided by total assets.

Matural logarithm of the market value of equity

Ratio of fixed assets to total assets.

Ratio of operating income after depreciation to total sales.

Maximum (0, Research and development expense scaled by tofal assets)
Ratio of operafing income after depreciation fo total assets.

Tobin’s ¢ is calculated as (total assets + market value of equity - book value of equity)
divided by total assets.
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Table A.2. Firms’ toxic emissions and nongreen/total innovation

This table presents regression estimates of firms’ quantity and quality of nongreen and tofal patenting on total foxic

emissions (measured by pounds in natural logarithm). The sample period is from 1987 to 2020. All dependent
variables are calculated in vear £+ and are multiplied by 1000. Firm-level controls include lagged Capexidssars,
ROA, PPE/Assets. Profit Margin, Tobin's g. Leverage. LnfMarket Equity). Cash, and R&D/4ssets. Continuous
variables are winsorized at the 1% and 00% percentiles. All variable definitions are provided in Table A 1 in the
appendix. Firm fixed effects and industry-year fixed effects are included in all regressions. Standard errors are
clustered at the firm level (robust t-statistics are reported m parentheses). ***, **, and * denote significance at the
1%, 5%. and 10% levels, respectively.

ey @) 3 4
VARIABLES Lao(All Pat) Ln(Tot AllPat Cites) La(nonGPat) Lo(Tot NGPat Cites)
Ln(Total Release) 17.411%%= 20.416%*= 17 703 %%= 20.787%==
(2.881) (3.519) (2.935) (3.586)
Capex/Assets -275.159 -20.548 -288.533 -60.218
(-1.233) (-0.086) (-1.311) (-0.257)
ROA -502.305%*= -583.315%== 402 530%== -554.58]1%=
(-3.481) (-3.779) (-3.464) (-3.720)
PPE/Assets 426.642%F= 503079 420.144%=* 508.675%%*
(2.500) (3.077) (2.613) (3.148)
Profit Margin 6.767 2.855 8.566 3403
(0.536) (0.158) (0.730) {0.201)
Tobin's g -56.818%=* -35.251** -57.333%%= -34 060
(-3354) (-2.040) (-3.417) (-2.082)
Leverage 143 858 160.588 138452 160.308
(14800 (1.585) (1.452) {1.605)
Ln(Market Equity) 230.836%== 2317645 227.864%%* 228.230%%=*
(8.876) (9.054) (8.941) (9.027)
Cash 157.598 285.540% 141.674 282.227
(1.024) (1.651) (0.934) (1.634)
R&D/Assets 1,805 262%= 2.658.038%=* 1,900.390%* 2,602 536%%*
(2.316) (2.993) (2.359) (3.003)
Observations 20.712 20,712 20,712 20,712
Adjusted R-squared 0.873 0.848 0.873 0.848
Firm FE Yes Yes Yes Yes
Industry-year FE Yes Yes Yes Yes
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Table A.3. Toxic emissions under various EPA acts

This table shows the regression results of firms’ green patenting on toxic emissions administered under various EPA
acts. The toxic emissions measures include the log pounds of toxic releases regulated under the Clean Air Act (CAA),
the Clean Water Act (CWA). the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA). and the Occupational Safetv and Health Act (OSHA) (Xuv and Kim (2022)). Panel A presents the
regression results, and Panel B reports the correlation matnix for releases under various acts. The sample period is
from 1987 to 2020. All dependent variables are calculated in year f+/ and are multiplied by 1000. Firm-level controls
include lagged Capex/dssets, ROA, PPE/Assets, Profit Margin, Tobin's g, Leverage, Ln(Market Equity), Cash, and
Ré:D/Assets. Continuous variables are winsorized at the 1% and 90 percentiles. All variable definitions are provided
in Table A1 in the appendix. Firm fixed effects and industry-vear fixed effects are included in all regressions.
Standard errors are clustered at the firm level (robust t-statistics are reported in parentheses). ***, **_ and * denote

. ignificance at the 1%, 5%, and 10% levels, respectively.
Table A.3 Toxic “

Panel A: Toxic enussions under various EPA regulations

E m i SS i O n S U n d e r VARIABLES Lu(Gfi:n Pat) l.n(G:Sa)n Pat) Ln(fojjn Pat) Ln{GE:a)n Pat)
Various EPA Acts a(CAA Reeso

(1.098)
Lo(CWA Release) 6.301%*
(2.221)
Ln(CERCLA Release) 7 004 ***
(2.606)
Ln(OSHA Release) 6.534*%*
(2.300)
Observations 20,712 20,712 20,712 20,712
Adjusted R-squared 0.763 0.763 0.763 0.763
Controls Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes
Industry-year FE Yes Yes Yes Yes
Panel B: Correlation matrix for enussions under various acts
Varnables Total Release CAA Release CWA Release CERCLA Release OSHA Release
Total Release 1.00
CAA Release 0.01*=* 1.00
CWA Release 0.81%=* 0.74%== 1.00
CERCLA Release 0.06%=* 0.Q4%== 0.82%** 1.00
O5HA Release 0.§1*=* 0.§3**= .83+ 0.§3**= 1.00
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LA Table 1. Firms’ toxic emissions and green innovation (sample ends in 2017)

This table presents OLS regression estimates of Smms’ guantity and quality of green patenting oo fotal toxic
emissions {measured by pounds in nataral logarthm). For odd columns, the green innovation measures are calculated
in year f+1, while for even columns, they are measared in year ¢+, All dependent varisbles are mmitiplied by 1000.
The sample period is from 1987 1o 2017. Finn-level contols include lagged Capexidssen, RO4, PPEdzrets, Profit
Muargin, Tobin = g, Loverage, LafMarker Equity), and Cash, while Rd&Dvdssetr 1s ncinded in Columas (3) to (§).
Continons variables sre winsorized at the 1# and 99 percentiles. 411 variable definitions are provided in Tabla 4.1
in the appendix. Firm fized effects and industry-year fixed effacts are inclnded in all regressions. Standard ermors are

|IA Table 1 Sample T T ey ) o
e n d S I n 2 O 1 7 (avo I d VARIABLES B]g]:;.'l' RJ:I:lzflT Ln.{Gufgn Pat) Ln{GfI::;:L Pat) Lun(Tot é‘rsli?a‘t Cites) LuniTot -é?al Cires)

. . (1+1) (t+2) (t+1) (t+2) {t+1} (t+2)
tru n Catl O n b I aS) Lni(Total Belease) 0235 0155 D 243ses 10802 a T 404w Qo5gees
(1.466) (0.989) (2.826) (2.978) (2.276) (2.723)
Capex/Assets 15.074%e 165065+ -164.452 -230.104 -86.147 -130.714
(2BET) [2.934) {-1.30%) (-1.823) (-0.654) {-0.944)
FOA -7.850 -7.6001 -107.841 -137.014 -180.728% -213.180%
(-1.450) (-1.279) {-1.202) (-1.470) (-1.043) {-2.114)
PPE Aszets 13.0@ 5% 10.918** 91.118 169 3554 44019 94.726
(285T) [2.342) (1.083) {2.071) (0.595) (1.236)
Profit Margin -2 G2 6.087 -0.247 -5.324 -4.303 11.586
(-2.157) (1.4638) {-0.878) {-0.839) {-0.423) (1.146)
Tobin's g 1474 0.807 T41E 13350 0.088 4.542
2214 (1.225) (D.619) (1.114) (0.008) (0.3T1)
Leverage 3144 3751 30004 321434 534094 21.490
(1303) [1.564) (0.774) (L613) (1.111) (0402
LniMarket Equity) -1.131+ -0_887 5854080 G7 QEEee G0 14544+ T4 BGEe=*
(-1.878) {-1.564) (4.20:4) (4.7735) {(5.271) (5.460)
Cash 137044+ 15.416* -52326 47540 35045 100424
(2000 (1.88T) {-0.541) (0499, (0.353) (1.084)
P& D/ Assets -256.700 -150.015 276.620 418564
{-0.538) (-0.523) (0.434) (0.B6T)
Obzervations 12,701 15,460 19,701 15 460 19,701 18, 459
Adjusted F-squared 0836 0.839 0.785 0782 0.71% 0.700
Fimm FE Tes Yes Tes Tes Yes Tes
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|A Table 2 Subcategoris of green innovation

IA Table 2. Summary statistics - subcategories of green innovation

This table presents the summary statistics on subcategones of corporate green innovaton The final sample consists
of 20,712 firm-year observations for 1.562 unique firms during 1987-2020. All variables in this table are winsorized
at the 1® and 20° percentiles. All vartable definitions are provided in Table A1 in the appendix.

_ N Mean Median Sl Dev. pls p7s
Lu(GPat(Env Mgt)) 20712 0.16 0.00 0.50 0.00 0.00
Ln(GPat(Water Adapt)) 20713 0.01 0.00 0.08 0.00 0.00
Lu(GPat(CCM Energy)) 20712 0.10 0.00 0.40 0.00 0.00
Lu(GPat(CCM GH Gases)) 20712 0.01 0.00 0.09 0.00 0.00
Lu(GPat(CCM Transport)) 20712 0.08 0.00 038 0.00 0.00
Lu(GPat(CCM Build)) 20712 0.08 0.00 033 0.00 0.00
Lu(GPat(CCM Waste)) 20712 0.03 0.00 0.16 0.00 0.00
Lu(GPat(CCM Goods)) | 20712 014 0.00 046 0.00 0.00
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IA Table 3. Firms" toxc emissions and green innovation (Poisson estimation)

This table preseniz Poisson resrecsion estmates of frms” quantity and quality of green patenting on tetal toxic endzsions (measmed by pounds in nabaal loganto). Colupms (1) to (4) sh
IA Table 3 results Srom Doisson reeression, while Columms (5) 1o (§) present results from estmating linear restessions of te log of one plus the cutceme (“loglplus™ regressions) whers the sampl
resmicted to the sample usable in Poisson reeression (Coho ef al (2022]). The regression coeficients reported i Colummns (1) to (4) are incidence rate raios (TEF). For odd cobmms, the gre
. mnevAson meysures are caloulated in year ¢+J, whils for even cohmns, they are measured in vear r+2. Cobammns (1. (2. (5. (9 shew resuits for fioms” quantity of preen patenting, while Cohm
3} (#) (7. (8) present results for fimms” qualicy of preen patentine. A11 dependent variables ame multiphied by 1000. The sample period is from 1987 to 2020 Firme-level confrols inchids Lz
POISSO n Capeny/drsars, B4, PPE Accerr, Profft Margin, Tebin's g, Leverage, LnfAdrrker Equiny), Cash, and RED 4 oo, Confimsous wariables are winsorized af the 17 and 29* percentiles. All vanay
defimitions ars provided in Table 4 1 in the appendm:. Finm fived effects and mdustry-year fived effects are mehaded in all regressions. Standard arors are chostersd at the S leved (robust
statistics are reported m parentheses). ***, ** and * dencote siznificance af the 174, 53¢, and 10°: levels, respectivaly.

E Stl m ati O n LN 2 £ =) ) (&) 7 L

Poizson Loglphes Podsson Sampls
VARTARLES (Green Pat Green Pat Tot GPar Cites  Tot GPar Cites Lo{Gresn Paf) Lnj{Gresan Pat) Lo(Tot GPat Cites)  LofTor GPat Cites)
+1} 1) (1) -+ 1) (1) 1) 2
Ln{Todal Relsazs) 1.0dpes 1050 1.0BGE** L 16031+ 10770 12,585+ 19 337
(2098 2247 2407 2.4851) 2274 (2.504) (1.723) 2287
Capen Assals 0335 0270 024 0360 -342.350 -520.484 -122.053 -304.033
(1220 (-L.64 {~0.163) ~0.ZB5) (-1.118) [-1.516) (~0.325) -L4m
ROA 0937 ek 0 B85S 1310 56808 -41 4561 57014 -77.2805
{0083 (40,0013 {0120 (0 348) (021 0 136) (0. 1B (-0238)
PPE Aszets 0318 1.091 B39 1084 232112 34]1278* 32535 140474
(0350 (0. Ly (=0.197) L11Z) (1.183) (L. 75E) (0.163) (0.738)
Profit Marzm 0528 0574 0728 0 859 -308 805 -270AT0 -3 s -137.271
{-0.82) (406600 {<0.370) (~0. 204 (-1.493) [-0.945) [-1.244) (-0.5649)
Tobin's q 0085 1.005 1043 1 a7+ 2443 I1.155 -6.207 1.111
{-038T {010 (D762 2.080) (0400 (0.89:) =276 (D.048)
Leverazs 0220 B39 0577 0 580 53.723 32333 56340 -40.30=
{-0.681) [H0.625) {-1.365) [-1.411} (0400 (0.228) 0817 (-0.34T)
Ln{Market Equity) 1.320%e 1.38]*= 1. 23 g 1haz+* 1265454 1265339 1387054 135. 200+
(3.565) (3.088) (2.903) 2254) (4548 4243 (4811 (4410
Cash 0821 1196 1825 0582 50550 44 156720 2134771
(0439 (0.3454) M.737) (-0. 755 {~0.300) (0263 (05550 (098T)
BAT Aszers 0217 0157 0085 Q5E* -T33.370 -T23.877 103 051 302578
(=100 (=120 (-1.608) (-2.351) (-0.598) (<0.9451) (0308 (0.39)
Oibzarvations 0524 8950 8,805 8,166 0824 2069 2 R05 8156
Adsted B-squared 0.737 0.742 0581 00584
Fimm FE Yes Tes Tes Tes Wes Vs Wes Tes
Incustry-year FE Yes Yes Tes Tes Wes Vs Wes Tes
CRICOS code 00025B 42
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|A Table 4 Trump’s Election: Alternative Measure

IA Table 4. Effect of President Trump’s 1016 election (DD analysis) — Alternative Measure

[his ble anabyzes the afect of President Trump s election m 3016 based on the difference-in-differemces (THD) modiel. Cohmnns (1) toowzh (3) show the resulis for the quantity, quality, and
ralue of gresn iomovation. respactively. Cohmons (4) and () report the results for the quandity of emrronmental (Eny) and climate change mitigaton (O patents. Finally, Coboers (F) and (7]
wresent the resulrs for the quantity of explomizve and explof@ive green patemis. To test whether the effec of Wwic emissions oo crporae resn modvation weakened affer Tnomop's election, we
Irst generaie an indicabor varable, namshy, Foor Elecion, which equoals one of the vear is laber than 2016 (ndhodmg vears 20017 and 200 F); then, we replace a conbimeous nieraction termm (LafThia
telease) = Post Elecrion)) in Table § with a dumeny inferactson temm (Hieh Rebease = Post Election]) oo regressions. ffgh Relerne is a dunmnry variable which equals one if a finm” s ioxic emdssions
e hipher than the median level and zero oiberwise The sanple period is fom 2015 thooogh 301 8, whach comesponds #o the: four years surmonnding Trunsp's elechon on Movember 9, 3016, All
lependent variables are caloolated in year r+1 and are muteplied by 1008, Fimm-lewel comirols inchede lagged Cmpexldssers, ROd, PPEdosers, Prgfir Morpmn, Tobint g Loverage, Ly Adfarkor
Eguiny), Cazh, and B&DVdrsers Contimsous variables are winsorized at the 1= apd 00+ percendles. All varable defintfions are prowided in Table A1 m the appendix Fimm fixed effects and
nousry-year fxed effects are inchedad m all resressions. Sandard emors are clustemed at the Snom level (mobuwst i-statistcs are reporied in parentheses) *** ** and * depote sipmificancs at the
%2, 396, and 10°¢ levels, respaciively.

(1) 2} 3) ) (3) (4) M
iGreen Patents Exv & COCW Explorainve & Exploitaiiee
VARIABLES Lo|Green Par) Lﬁtsc]’hpm ﬁ%ﬂ Ln{Ehr."-] B Ln{-ﬁ-t!n-:l;lj B mcgal%m N m&aﬂ
Hish Feleaze G2 565 100503+ 184085 15.545 TOA5T 50.889 35401
(L.741) (2205 (1284 (1417 {1.915) (1.330) (1.373)
Hizh Feleaze = Post Election DG 0E5e -1Z5 209w 2] B34ree -TLiG23=* = U -45.540 -53.704"
[-2.45T) i-2.743) (-2857) [-2.738) [-2.380) i-1.545 {-1.TIE)
Past Electon - - - - - - -
Oibservations 107a 2079 2,079 207e 2079 2079 2079
Adsted B-sqoared 0. 70 [20E 0. 737 0.7 0717 0704 0584
Conmals Tes Tes Tes Wes Wes Tes Tes
Fim FE Tes Tes Tes Tes Tes Tes Tes
Indastry-year FE = Tes Tes Tes Tes Tes Tes
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IA Table 5. Countrv-level locations of firms" headquarters

This mable desoribes the distribuationa] properties of s headgoarters for the years 2015 thooogh 2008, which
comrespond to te fonr years summoundine Tronp's election oo WNovember 9, 2016, Panel A shows the detadled
conoiry-level locations of fmms" headquarsrs, and Pansl B presenes the locations of fimms" headquamters baszed oo
areas.

Headquarters Frequency Percentages (75

|A Table 5 UsA 1943 545

1.35

. =EE. 24 1.15

Country-level locations of = o
" ) s 1& .77
firms’ headquaters - 1 05
TP 1 048

HLD 10 048

SGE 4 DI L

SWE 4 019

FAF 4 i 19

DNED 3 il 14

ISE 3 i 14

Toal 2Ta DL, ]

Panel B: Finms" headooarters locabons by arsa
Headquariers Freqoency Percemiage (75)

UsA 1243 03 .45

ELT By 418
OTHEE. 35 L68

ASTS 14 s7

Toital Xy 1060 00
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|A Table 6 Test of parallel trends

IA Table 6. Test of parallel trends

This table compares the mean yearly growth rates for Ln(Green Pat) and Ln(Tot GPat Cites) between the Treated
and Control (after matching) firms from 2015 to 2016 (two years before President Trump’s election on November
9. 2016). The Treated firms consist of those with U.S. headquarters. and Confrol firms comprise those with overseas
headquarters after matching. We conduct the test following Ilhan et al. (2021) and Lemmon and Roberts (2010). The
fourth column presents the p-value of a difference-in-means test, which tests the null hypothesis that the mean values
of the two groups of firms are the same. The last column reports the Wilcoxon p-value of the two-sample Wilcoxon—
Mann—Whitney test. which tests the null hypothesis that the two groups are taken from populations with the same

median.
Treatment Control . Wilcoxon
: . Difference p-value
Firms Firms p-value
Ln(Green Pat) Growth -52.489 -106.199 53.710 0.559 0.630
Ln(Tot GPat Cites) Growth -37.135 -46.347 0.212 0.930 0.972
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|A Table 7 Sample Composition (Trump’s Election)
[A Table 7. Sample composition

This table presents the composition of the sample for the years 2015 through 2018, which cormrespond o the foa
vears sumomdms Tnomp's election on MNovember & 2016, Panel A shows the sampls compositon based oo tosi
amissans levels and headquarters locations. Panel B reports the top 10 mdustoes ranked by the mmmber o
obsarvations for firms with pon-175. headguarters.

Pamel A: Sampls conmpesition based on toxic enmssions level and beadquarfers locations

Groups Low Towc o T Tatal
Neon U 5. Hesdguanter: 7 0 136
U5, Headguarters 265 077 1943

Toal 105 1047 078

Pamel B: Top 10 industries ranked by the oomber of obsamvations for Smoz with non-T7.5. headmuarters

Induostry J-dizt SIC Frequency Percemtaze (°:)
Chenvical & Allisd Products i 30 2104
Elecinonic & Other Flectnic Equipment 34 ¥, 1618
Metal. Mming 10 12 B&
Primary Metal Indasiries 33 12 4
Instrurents & Related Products L 12 B&
Indosmrial Machimery & Equipment 35 8 528
Transportation Equipment 37 8 588
Electnic, Gas, & Samitary Services 42 g 5.88
Petrodeum & Caoal Products H 7 515
(Odl & Gas Extraction 13 & 141
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IA Table 8. BP Deepwater Horizon oil spill (DiD analysis)

This fable presents difference-in-differences regression results for the effects of the BP Despwater Hormon odl spll
for the yvears 2008 throush 2011, which corespond to the foar years suroumdine the spill that beeam on Apl 20,
2000, Drifferent fromy Tabla 8, the two-vear pre- and post-event periods are not sach collapsed into ons observation,
and LniToral Releare) is the actoal tofal toxic emissions rather than thoss measured ever the pre-event period.
Troated firms are identifiad by the wo-digit Standard Industial Clazsificaden (5IC) code (Le, SIC 13, il and Gas
IA Table 8 BP Extraction). Cohmms (1) and (2) show the results when the dependent variable is LnyiGreen Par), while Columns (3)
to (4) present the resules when the dependent variahle is IniTor (fPar Ciner). Colmns (1) and (3) de pot incflude
. . fixed affects, while Cobmns (2) and (4) inchods indostry and year fixed effectz. Standard ermors are chastered at the
(D|D AnaIyS|S) indusiry level  All dependent and independent variables are calculated i vear ¢ All dependent variables are
mualiiphied by 1000 Firm-level comimls inchode lagzed Camecdosers, RO PPEdwer, Profir Wargin, Tebin's g,
Liverage, InMorker Equiny, Cash, apd R&EDdorets. Contimems vanables are winsormed at the 1= and 90
percentiles. All vanable definifions are provided in Table A | in the appendix. Pobust t-s@gstics are repored in
parentheses, *#* ** and * denote siznificance af the 1%, 5%, and 10%% lewels, respactively.

Differenss-in-di Farences resressions
(1) ) (3 =
VARIABLES Ln{Gresn Paf) Lo Tat GPar Cites)
LoTotal Feleaze) 17.155%* 17.2] 3%+ 12308 13.102*
(141E) (2255 (18300 (1.927)
Treaged Fimm G650 STL5GTe
(3687 [5.0056)
Post-2010 69,202 La1e
(1.248) (0201}
LoTotal Feleaze) = Treated Firm = Posi-2010 L2055k 135 424%%% 30 3408e 0. T0g
(2961) (B35 [2.5R00 (3.624)
Chservations 1481 1480 1481 21480
Adpusted B-squared 0234 0334 0211 0283
Cither Imberactions as e g as
Contrals ez Tes g ez
Industry FE No Tes o EH
Yexr FE Mo e Mo as
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