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LEV policy: Common trends for >5% and >0% shale as treatment status
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Figure A1. For >5% shale coverage treatment status: Common trends before, during, and after the height of the fracking boom. Vertical lines (2003, 2013) indicate breaks between pre-treatment (1999-2003), treatment (2004-06, 2004-08, or 2004-10), and post-treatment (2007-10, 2009-12, or 2011-14) periods. Raw data is plotted in the background of group means and trends.
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Figure A2. For >0% shale coverage treatment status: Common trends before, during, and after the height of the fracking boom. Vertical lines (2003, 2013) indicate breaks between pre-treatment (1999-2003), treatment (2004-06, 2004-08, or 2004-10), and post-treatment (2007-10, 2009-12, or 2011-14) periods. Raw data is plotted in the background of group means and trends.
















Mandated renewables: Common trends for >0% shale as treatment status
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Figure A3. For >0% shale coverage treatment status: Common trends before, during, and after the height of the fracking boom. Vertical lines (2003, 2013) indicate breaks between pre-treatment (1999-2003), treatment (2004-06, 2004-08, or 2004-10), and post-treatment (2007-10, 2009-12, or 2011-14) periods. Raw data is plotted in the background of group means and trends. Multiple vertical dotted lines indicate the multiple treatment timing periods tested.













Main regression results from the text, with control variables.
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Table A1. Effect of fracking on LEV policy, 2004-06 as treatment period. Estimates produced using OLS difference-in-difference regressions. DV is LEV policy adoption per state. Standard errors are clustered (by state) and robust. The treatment period is 2004-06, so the ``pre'' period is 1999-2003; the ``post'' period is 2007-11. All continuous variables are measured as averages per state, during those five-year spans. ``Treated'' and ``Time'' are binary (0/1). N = 94 because Texas is dropped for theoretical reasons and Alaska and Hawaii are dropped for data availability reasons.
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Table A2. Effect of fracking on renewable electricity policy, 2004-06 as treatment period. Estimates produced using OLS difference-in-difference regressions. DV is mandated renewable proportion per state. Standard errors are clustered (by state) and robust. The treatment period is 2004-06, so the ``pre'' period is 1999-2003; the ``post'' period is 2007-11. All continuous variables are measured as averages per state, during those five-year spans. ``Treated'' and ``Time'' are binary (0/1). N = 94 because Texas is dropped for theoretical reasons and Alaska and Hawaii are dropped for data availability reasons.
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Table A3. Effect of fracking on renewable electricity policy, 2004-10 as treatment period. Estimates produced using OLS difference-in-difference regressions. DV is mandated renewable proportion per state. Standard errors are clustered (by state) and robust. The treatment period is 2004-10, so the ``pre'' period is 1999-2003; the ``post'' period is 2011-15. All continuous variables are measured as averages per state, during those five-year spans. ``Treated'' and ``Time'' are binary (0/1). N = 94 because Texas is dropped for theoretical reasons and Alaska and Hawaii are dropped for data availability reasons.

LEV policy diff-in-diff regressions for additional treatment time periods
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Table A4. Effect of fracking on LEV policy, 2004-08 as treatment period. Estimates produced using OLS difference-in-difference regressions. DV is LEV policy adoption per state. Standard errors are clustered (by state) and robust. The treatment period is 2004-08, so the ``pre'' period is 1999-2003; the ``post'' period is 2009-13. All continuous variables are measured as averages per state, during those five-year spans. ``Treated'' and ``Time'' are binary (0/1). N = 94 because Texas is dropped for theoretical reasons and Alaska and Hawaii are dropped for data availability reasons.
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Table A5. Effect of fracking on LEV policy, 2004-10 as treatment period. Estimates produced using OLS difference-in-difference regressions. DV is LEV policy adoption per state. Standard errors are clustered (by state) and robust. The treatment period is 2004-10, so the ``pre'' period is 1999-2003; the ``post'' period is 2011-15. All continuous variables are measured as averages per state, during those five-year spans. ``Treated'' and ``Time'' are binary (0/1). N = 94 because Texas is dropped for theoretical reasons and Alaska and Hawaii are dropped for data availability reasons.


Mandated renewable electricity policy diff-in-diff regressions for additional time periods
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Table A6. Effect of fracking on renewable electricity policy, 2004-08 as treatment period. Estimates produced using OLS difference-in-difference regressions. DV is mandated renewable proportion per state. Standard errors are clustered (by state) and robust. The treatment period is 2004-08, so the ``pre'' period is 1999-2003; the ``post'' period is 2009-13. All continuous variables are measured as averages per state, during those five-year spans. ``Treated'' and ``Time'' are binary (0/1). N = 94 because Texas is dropped for theoretical reasons and Alaska and Hawaii are dropped for data availability reasons.

[bookmark: _GoBack]Placebo test coefficient plots and regression results

When employing the difference-in-difference research design, it is necessary to run similar regressions while using a placebo treatment timing, to check whether treatment may have started before the research design assumes. In this case, the following regression table and coefficient plot shows that there were not significant correlations when we use 2002 as a potential treatment period (really ``2001.5'': pre period is 2000-01, post period is 2002-03). A coefficient placebo plot is shown below for the renewable policy outcome (regression tables follow). These placebo tests show null results (if we pretend that fracking treatment began before 2004). 
	I do not display a coefficient plot to test the placebo timing effects for the case of LEV policy, as the common trends charts show that outcome variable values for the years 1998-2003 are all constant. Therefore, any placebo test that uses a year in that time window as the treatment timing (e.g., 2001.5, as described above) will produce placebo treatment estimates of 0, with standard errors of 0. 
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Figure A4.
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Table A7. LEV placebo regressions: pre as 2000-01, post as 2002-03.
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Table A8. Renewables placebo regressions: pre as 2000-01, post as 2002-03.












Two-way fixed effects (i.e., state-time) regressions

Table A9 displays a similar model to the main results in the text (from Tables 2-4) using a two-way fixed effects model. There are still just two periods in these models. The “pre” period is 1999-2003 for each column in Table A9, but the “post” period varies (by column), as in the main results in Tables 2-4. The treatment and outcome values here are the averages of the variable over those five-year spans (for both pre and post periods). The treatment variable in Table A9 is shale share of land per state—measured the same as the main results. For both outcome variable policies (LEV—first three columns—and RPS—fourth through sixth columns), all treatment period possibilities yield statistically significant results for these two-way fixed effects models. The coefficients are slightly larger than main diff-in-diff results from the text. (Unlike in the main text regressions, Hawaii and Alaska are included here, as no covariates are necessary in these two-way fixed effects models; HI and AK were dropped from the main diff-in-diff regressions because data on environmental policy opinion was not available for those states. Texas is still not included here, so 49 states are included in these two-way fixed effects regressions.) 
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Table A9.

Table A10 displays two-way fixed effects regression results but broadens the units (from state-time) to state-year, increasing the time periods for each state from two to 17 (for the LEV outcome) or 19 (for RPS). Further, the “treatment” here is measured as shale wells (data from Fedaseyeu et al 2015) per state, divided by state GSP to obtain a more economically meaningful measure of shale wells (both oil and gas)—as a proxy for volume of oil or gas extracted. (I am not sure if data on volume of shale oil/gas extracted per state-year exists.) I refer to “treatment” here in quotation marks because the extraction of fracked shale oil or gas is less plausibly exogenous to political forces that are relevant changes in LEV and RPS policies. As explained in a footnote in the paper text, extraction is partially a product of political forces that shape regulation, which in turn makes extraction more or less difficult for corporations in any given state. Therefore, this measure of fracking as extraction is less well-suited to causal inference analysis. However, in the chance that this extraction measure is exogenous enough, Table A10 (and A11) employ this measure of extraction as a treatment in these two-way fixed effects models, still yielding statistically significant results. The coefficients are not intuitively interpretable because of the weighting by state GSP. This treatment variable is specifically calculated as: (well count / state GSP) * 1,000,000.
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Table A10.

Table A11 displays similar two-way fixed regressions as A9 (using state-time [not year]—two time periods), still yielding statistically significant results. Treatment here is shale well count (adjusted by state GSP, as explained for Table A10). Since A11 measures different treatment time periods, the treatment variable (adjusted well count) is measured as the sum of that (adjusted) quantity over all years of the treatment (e.g., if the treatment period is measured as 2004-06, as it is in the first two columns, then the treatment variable is measured as the sum of all [adjusted] wells in 2004 + 2005 + 2006). Similar to A10, the adjusted nature of the treatment variable makes the coefficients not very intuitive to interpret. 
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Table A11.






















Why not try an instrumented difference-in-difference?
Given that shale distribution is plausibly random but extraction is a treatment of interest, some readers may wonder if I could employ a research design framing shale distribution as an instrument for the endogenous treatment of extraction. This might produce the complier average causal effect (CACE) of extraction (from pre to post time periods). Unfortunately, since one necessary assumption for instrumental variables research designs is “excludability”—that the instrument (here, shale distribution) can only plausibly affect the outcome (here, climate policy) via the endogenous treatment (here, extraction). In this political context, that claim seems unsupported: it is very possible that the pure knowledge that shale resource extraction is on the table could cause state policymakers to change policy to be more favorable to future extraction, independent from actual oil or gas extracted. (I still show a few two-way fixed effects models in the appendix that employ extraction as the treatment variable; results show statistically significant effects, similar to the main results reported in the paper body.)



1

image4.png
Stule>0%  Shale>5%  Shales 10%  Shale>20%

Gl iswes  Ooswes (0siaes)
Time O71) 027 0231 0287 0216"
©109 (0088 (0080  (0.069)
Treated 0 (0/1) 0006
©.111)
[ an e ]
©123)
Treated 05 (0/1) 0033
©118)
Teated 05xTime 0w
©107)
Treated 10 0/1) 0093
©.131)
Teated 10xTime 028"
©.080)
Treated 20 (0/1) 0237
©.147)
Teated 20xTime 0216
(0.069)
UnifiedDeontrol (pre) 0159 0227 0232 0219
0326 0322 0313 (0315
D governor (pre) 02467 0243 02407 ~0262""
0067 (0068  (©O7)  (0.075)
Partisanshipgap (pre) 0009 —0.009  -0009 0013

©005) (000 (0007  (0.007)
State govtideology (pre)  0.032°" 0033 0033 0036
©009 (0010 (0010)  (0.010)

GsP/capita (pre) 1562 15122 1511 14091
@147) (8402 (8563  (7.80)
Oilproduction/GSP (pre) 0033 ~0.040  ~0.040 0085
©0s) (0066  (©O7T)  (0.074)
Envpolicyopinion (pre) 0419 ~0.403 0412 0166
©523 (0516 033 (0532
(ntercepy) 0020 0083 0061  -1116
0869 (830 (94 (.902)
¥ 0406 039 0412 0410
Adj R 0334 o325 031 03%
Numm. obs. 1 01 9 o
RMSE 0317 0350 0315 0346
N Clusters 2 a7 a7 2





image5.png
Shale>0%  Shale> 5% Shale> 10% _ Shale>20%

Giswes  Qlumes Obses (0siates
Time O71) 0677 00" 08307 0026
0008 ©008) (0007 (0.006)
Treated 0 (0/1) —~0.006
©.008
[ an s
o1y
Treated 05 (0/1) 0004
©.007
Teated O5xTime 002"
©.009)
Treated 10 0/1) 0002
©.007)
CTeated 0xTime oo
©.008)
Treated 20 (0/1) 0000
©0.006)
Teated 20xTime oo
©.007)
Unified Deontrol (pre) 0007 0002 ~0.004  ~0.008
001 ©032) 0032 (0033
Partisanshipgap (pre)  —0.001 0001 0001 —0.001
©00)  ©oo) 00D (0001
D governor (pre) 0016 -0016 0015  -00l4
00100 ©010) (0009  (0010)
Oilproduction/GSP (pre)  —0.003  —0.002 0002 —0.003
0004 0009 (0005  (0006)
GsP/capita (pre) 080 073 0737 0961
0763 ©77)  ©80) (0795
Sttegovtideology (pre) 0002 0002 0002 0002
0002 0002 (0002 (0002)
Envpolicy opinion (pre)  ~0.026 0033 —0.035 0033
004 ©03%) 003 (0035
(ntercepy) 0016 004 0053 0030
1) eus) 1y o112
¥ 0253 02 0259 0283
Adj R 0.162 010 o152
Num. obs. 9 9 1
RMSE 0035 0035 0035
N Clusters a7 a7 2





image6.png
Shale>0%  Shale> 5% Shale> 10% _ Shale>20%

@osates)  @lstes] (losiaes) (10staes)
Time O/1) 0061 0059 0058 0052
©015) (0014 (0013 (001
~0.005

Treated_0 (0/1)

0010
[ ann sl
0019
Treated 05 (0/1) 0001
©.009)
Teated O5xTime o2
©orn
Treated 10 0/1) 0000
©.009
CTeated 10xTime 003"
©015)
Treated 20 (0/1) 0001
©0010)
CTeated 20xTime 004"
©014)
Unified Deontrol (pre) ~ 0.021 0009 0002
002 0.048) ©045)
Partisanshipgap (pre)  —0.001  ~0.001 —~0.001
©00) ©001)
D governor (pre) 0023 ~0.020
0012 ©012)  ©012  (0012)
Oil production/GSP (pre)  —0.005  —0.004 0003 —0.005
0006 ©006) (0007 (0.008)
GsP/capita (pre) Lo7a 182 178 2077
Ln (10 (L2 (1140)
Sttegovtideology (pre) 0002 0002 0002 0002
0002 0002 0002 (0002)
Envpolicy opinion (pre)  ~0.039 0045 —0.054 0050
0046 ©048) 00  (006)
(ntercepy) 0018 0035 0077 0045
0152 015%) 0159 (0152)
¥ 032 032 033 0316
Adj R 020 0213 0255 0231
Num. obs. 9 9t 9 91
RMSE 0050 0050 0050 0051
N Clusters a7 a7 a7 2





image7.png
Sl Shaeoen Shles 0% Shales 0%

@osate) lsmes) Uoses (0saes
Tntercepy Tl -00@2 0038 1055
0879 (1833 082 (7
Time (0/1) 027 0231 0258”0216
0109 (0089  (008)  (0.069)
Unified Deontrol (pre)  -0.168 0225 0230 -0216
0317 (0323 034 (0319
D govemor (pre) 0224 02237 0221 -0.238"
0067 (0067 (006  (0.074)
Partisanchipgap (pre) 0007  -0.008 0007  -0011

0005 (0006 (0006  (0.007)
State govtideology (pre)  0.030 0032 0031 0,035
©009)  (0010)  (001) (0010,
GsP/capita (pre) 14760 1420 lls 13552
0255 (8451 (8603 (.94
Oilproduction/GSP (pre)  -0.033 0038 0035 -0.084
0057 (o) (007 (078

Envpolicyopinion (pre)  -03%  -03%0 0416 -0.164
0526 (0515 (053 054
Treated 0 (0/1) 0005
©0.105)
0123
Treated 05 0025
©116)
(©107)
Treated 10 0075
©131
0.080)
Treated 20 0222
©.152)
©.069)
AT [ X B T T
Num. obs. o o o 9
N Clusters a7 a7 a7 a7





image8.png
Sl n Shaeoen Shles 0% Shes 2%

@9sae)  lswes  (osaws (0saes
Tntercepy Tl 00@2 0038 1055
879 (1833) 082 (7
Time (0/1) 027" 023" 02s8" 02167
0109 (0089  (008)  (0.069)
Unified D control (pre)  -0.168 0225 0216
0317 (0323 0319
D govemor (pre) 0224 0228 023"
0067 (0067 (0069  (0.074)
Partisanchipgap (pre) 0007  —0.008 0007  -0011

©0005) (0006 (0006  (0.007)
State govtideology (pre) 0030 0032° 0031 0,035
0009 (0010)  (001) (0010,

GSPlcapita (prel 14760 21l s 1352
255 (845D 6603 (1964
Oilproduction/GSP (pre)  ~0.033 0038 003 -0.084
00 007 007 (007
Envpolicyopinion (pre)  ~0396 0390 0416 -0.164
0526 (0515 053 0541
Treated_0 (0/1) 0006
©.105)
e 77
©.123)
Treated_05 0025
0116
| Treated 05xTme -0
0107,
Treated_10, 0075
©.131)
I
0.080)
Treated 20 0222
©.152)
Teated 20xTwme o2
©0.069)
AT O3 03B 030 03
Num. obs. o % o 9
N Clusters a7 a7 a7 a7





image9.png
Shale>0%  Shale> 5% Shale> 10% _ Shale>20%

@osaen  Qlsme)  (bsad | (0sttes)
Tntercept) o002 0026 0070 0072
1) 0126  ©13) (0131
Time (0/1) 00477 0045 0047 0039
©0012) 001 (0010 (0.009)
Unified Deontrol (pre) 0005 0005 0006 —0.011
0039 0040) (0010  (0.022)
Partisanship gap (pre) 0000 0000 0000 0000
©00) 000D (000D (0.001)
Oil production/GSP (pre) 0000 0001 0002 0001
0000 0005 (0004  (0.003)
GsPreapita (pre) Laal 1278 1250 1622
(L049) (1057 (106D (L049)
Stategovtideology (pre) 0001 0001 0001 0001
©00) 00D (000D (0.00)
Envpolicyopinion (pre)  —0.019 0027 0037 —0.042
0035 003 (0037 (0.038)
Treated 0 0/1) —~0.004
©.008)
Teated OxTime 002
©.015)
Treated 05 (0/1) —0.002
©.007)
Treated 05xTime 00"
©.013)
Treated 10 0/1) ~0.004
©.008)
CTeated 0xTime 0w
©.011)
Treated 20 (0/1) ~0.008
©0.008)
(oo ]
©010)
¥ 0257 ozei 024 0262
Adj R 0177 oss 0197 018
Num. obs. o 91 9 01
RMSE 0013 0043 002 0043
N Clusters a7 a7 a7 a7





image10.png
Treatment Period & Treatment Type

Renewables PLACEBO Treatment Effects
Pre: 200001, Post: 2002-03

2002: Shale > 20% (10 states) -

2002: Shale > 10% (16 states) -

2002: Shale > 5% (21 states) -

2002: Shale > 0% (29 sates) -

75%

50% 25%
Treatment Effect & 95% CI

=

.

00%




image11.png
Shales0%  Shlessn Shales 105 Shale 2%
Conaies) (st GBswes)(0sates
Ttercep) 28 2304 s 097
8 @ ey 229
treat_share_0 pryen
©123)
dme 0000 0000 0000 0000
©000) (0000  (0.000)  (0000)
unif 015 0058 0031 0043
©280) (0303 (0288  (0294)
guv —olE 0194 072 0172
(©o6) (0121) (0083 (0085
ideology 001 0016 o015 0015
©o08) (0015 (0.009)  (0009)
GSPpercap 1042 9570 10168 8945
(10053) (973 (1038 (933
ollbyGsP 002 0039 0053  -0080
©063) (0089  (0.08) (0083
envapinion 0743 0778 0686  -0440
©602) (0583 (0610)  (0612)
treat share 0:me 0000
(©000)
treat_share_005 o115
(©147)
par 0002
(©010)
treat_share_005:time. 0000
(©000)
treat_share_01 0037
0.146)
treat_share_0Ltime ~0.000
©0.000)
treat_share_02 0106
(0167)
treat_share_02:ime ~0.000
©000)
G 02s oz o2l 0z
Ad.R 0144 o1 0125 01m
Num. obs, @ @ 2 @
RMSE 034 035 0338 03%
N Clusters 6 6 6 6





image12.png
Sles 0 Shle-5%  Shales 105 Shale 20%

e e iy ey
Ttereepy o o1z 035 0117
©o0 Oy ©124 010
teat share_0 —0007
©007)
time. o0l ooz 002 oo
©o4 Oty @003 won2)
unitooor 002 004 0026 0027
©02n 002 00 0o
paro00 0000 000 0000 0000
©o0 o0 o0 oon)
ol by gp preod 0001 0000 0000 -0.000
©o2  ©o2 0oy (o0
GSPpercapooo oMB 050 052 0338
Oy ©6n oo 058
deology0001 ool ool 000l o001
©oon @00 @00y @oon)
opinions09 0025 003 0037 0035
©025  ©o 004 003
teat share Otime 0.001
©008)
weat share 005 0010
©009)
eat share_0.05:ime —0002
©003)
eat share 0.1 ~0010
©o10)
eat share_0.1:ime -0002
©003)
eat share 02 0008
©o08)
eat share_0.2:ime —0001
©o02)
w G o 0B 01
Adj B oss 004 0051 00
Num. obs. o o o a4
RMSE ooz o0 oo ooz
N Clusters ) ) a )





image13.png
DVLEV  DVIEV DV DVRRS  DVRRS | DVRES
(watpd  (Teapét  (Teapd:  (Tmatpd:  (Tratpd:  (Teatp

006 ocos 0D okon  okos  oan)
Shale playarea 0362 038 0397 0041 0051 0055
©13) 0137 0140 (0014 (0020 (0.027)

Fpeoontpeon




image14.png
TEV (1999-2015) _RPS (1999-2017)

Shale well count (adj)
/100,000 058 0197
(028 007





image15.png
DV DL DVLV  DvRrs | DWRS | DRRS
(Teatpd:  (heapd:  (Tearpd:  (hoacpd  (Teatpd: (et
05 orn w10 oion  wom o)
Shale well
count (adj)
/100000 -1220° -0526" -0279° 0144 01067 ~0.081°
©449) (0235 13D (0050 (0037 (0031)





image1.png
LEV adoption rate
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Common trends: State Adoption of Low-Emission Vehicle (LEV) policy
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Common trends: Mandated renewables by state
Treatment: >0 shale distribution (excludes TX)
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