









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













Motivation



Methodology



Data



Results



Conclusions



References



Environmental laws: the effect on environmental outcomes in an open economy Inmaculada Mart´ınez-Zarzoso Georg-August University Goettingen Tha´ıs N´ un ˜ez-Rocha Pantheon-Sorbonne University PSE



November, 2016



1 / 55



Motivation



Methodology



Data



Results



Conclusions



References



Questions: • Are environmental regulations effective in improving



environmental outcomes?



2 / 55



Motivation



Methodology



Data



Results



Conclusions



References



Questions: • Are environmental regulations effective in improving



environmental outcomes?



• Are the environmental regulations changing the effect of



openness in environmental outcomes?
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Literature Review • Environmental regulation challenging task (Brunel and Levinson



[2016])



• Related Empirical applications:



• Frankel and Rose [2005] for a given year



• Yamarik and Ghosh [2011] include polity2 as a proxy for the level of



environmental regulations



• Tsurumi et al. [2015] investigate the effect of environmental



regulations on bilateral trade
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over time (Dasgupta et al. [2002])
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Contribution • Is the level of national environmental regulations helping to improve environmental outcomes? • Motivation: Absence of comparable measures across countries and



over time (Dasgupta et al. [2002])



• What we do: Create a new measure: number of legislation by topic



”de jure” (Brunel and Levinson [2013])



• Extended in the environmental outcomes’ scope and time dimension.
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Evolution of NO2 Nitrogen dioxide 1970



Evolution of NO2 Nitrogen dioxide 1980



Evolution of NO2 Nitrogen dioxide 1990



Evolution of NO2 Nitrogen dioxide 2000



Evolution of NO2 Nitrogen dioxide 2010



Evolution of SO2 Sulfur dioxide 1970



Evolution of SO2 Sulfur dioxide 1980



Evolution of SO2 Sulfur dioxide 1990



Evolution of SO2 Sulfur dioxide 2000



Evolution of SO2 Sulfur dioxide 2010



Evolution of PM 2.5 Particulate matter 1970



Evolution of PM 2.5 Particulate matter 1980



Evolution of PM 2.5 Particulate matter 1990



Evolution of PM 2.5 Particulate matter 2000



Evolution of PM 2.5 Particulate matter 2010



Evolution of Environmental Regulation 1970 Air and atmosphere and Environmental General



[0,2303] (2303,6086.5] (6086.5,12831] (12831,28787.5] (28787.5,383943]



Evolution of Environmental Regulation 1980 Air and atmosphere and Environmental General



[0,2373] (2373,6271.5] (6271.5,13221] (13221,29662.5] (29662.5,395613]



Evolution of Environmental Regulation 1990 Air and atmosphere and Environmental General



[0,2792] (2792,6631] (6631,13611] (13611,31061] (31061,407283]



Evolution of Environmental Regulation 2000 Air and atmosphere and Environmental General



[0,3231] (3231,7180] (7180,14360] (14360,33028] (33028,434031]



Evolution of Environmental Regulation 2010 Air and atmosphere and Environmental General



[0,4059] (4059,8118] (8118,19188] (19188,42988.5] (42988.5,478593]
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Explained variable



Environmental outcomes Ln(Env .Oute.pc)it i: country, t: year • Air and water pollution
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Explained variable



Environmental outcomes Ln(Env .Oute.pc)it i: country, t: year • Air and water pollution • Forest area
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Environmental outcomes • NO2 (Nitrogen dioxide: mainly as a result of road traffic and energy



production)
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Environmental outcomes • NO2 (Nitrogen dioxide: mainly as a result of road traffic and energy



production)



• SO2 (Sulfur dioxide: from industrial processes. coal and petroleum



combustion)



• PM 2.5 (Particulate matter: from burning of fossil fuels in vehicles,



power plants and various industrial processes)



• Water pollution (Organic water pollutant, measured by



biochemical oxygen demand (BOD) emissions (kg per day))



• Forest area (In square kilometers)
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Explanatory variables ˆ • ln(GDPpc) it ˆ • ln(Openness) it • Polity



• Environmental Regulation
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From Baghdadi et al. [2013] and Frankel and Rose [2005] Determinants of pollution. Simultaneity pollution and income (trade).



ln(Env .Outcomepc )it =



0



+



ˆ



1 ln(GDPpc)it



+



ˆ



2 ln(OPEN)it



+



4 (Env .Regulation)it



3 ln(Polity )it +



+



i



+ t + µit (1)
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From growth empirics:



ln(GDP/POP)it =



0



+



1 ln(POP)it



+



2 ln(GDPpc)i,t 1



+ 4 nit +



+



5 ln(school1)it +



3 ln(I /GDP)it 6 (school2)it



+µit (2)
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Openness with geographical variables:



ln(trade/GDP)ijt = 3 ln(Dist)ij 7 (Landlok)ij



+



+



+



t



4 (Area)ij



+



i



+



j



+



1 ln(POP)it



5 (Lang )ij



8 ln(Landcapi /Landcapj )ij



+



+



+



2 ln(POP)jt +



6 (Landborder )ij +



9 ln(Remoteness)ij +



(3)



µijt
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The identification strategy



ln(Env .Outcomepc )it =



0



+



ˆ



1 ln(GDPpc)it



+



ˆ



2 ln(OPEN)it



ˆ



+



4 (Env .Regulation)it



3 ln(Polity )it +



+



i



+ t + µit (4)
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The multi-dimensional panel data uses yearly observations for different periods for 144 countries NO2, SO2, PM 2.5, Water pollution and Forest area. • EDGAR and WDI
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The multi-dimensional panel data uses yearly observations for different periods for 144 countries Income: Population, investment, schooling and population growth rate. • WDI
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The multi-dimensional panel data uses yearly observations for different periods for 144 countries Openness: Geographical gravity variables and trade (BACI) • CEPII
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The multi-dimensional panel data uses yearly observations for different periods for 144 countries Polity • Polity IV project
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The multi-dimensional panel data uses yearly observations for different periods for 144 countries The environmental laws: Air & atmosphere, Environment gen., Land & soil and Water. • ECOLEX
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Matching of laws with the environmental outcomes Air & atmosphere and Environment gen. Outcome NO2 SO2 PM 2,5



Unit CO2 equiv.



Period 1991-2008 1991-2008 1995,2000,2005,2011



Water Outcome Water



Unit Water poll. kg per day



Period 1991-2007



Environment gen. and Land & soil Outcome



Unit



Period



Forest area



sq. km



2000-2012
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Legislation in Air and Atmosphere and Environment General on emissions of: NO2 Legislation (1) (2) (3) VARIABLES ln(NO2pc) ln(NO2pc) ln(NO2pc) Ln(GDPpc) Openness Polity Ln(POP) Legislation Constant



Observations R-squared Number of ik ik Fixed-effects Time dummies COUNTRIES Legislation on air and atmos. and env. gen.



0.0270 (0.0366) -0.173*** (0.0185) -0.00115 (0.00235) 0.227** (0.0957)



0.0762 (0.0540) 0.0378 (0.0353) 0.0138 (0.0136) 0.546** (0.261)



-0.0300 (0.0468) -0.208*** (0.0223) -0.00244 (0.00237) 0.0352 (0.121)



-0.00518** (0.00220)



-0.00141 (0.00201)



-0.00619* (0.00360)



-13.77*** (1.548)



-19.40*** (4.600)



-11.18*** (1.892)



6,100 0.111 528 YES YES ALL



1,780 0.427 116 YES YES OECD



4,320 0.111 412 YES YES NON-OECD



Note: Robust standard errors are in brackets, ***, **, * denotes statistical significance at the 1, 5 and 10 percent level, respectively. Specifications of the model are (1) Environmental regulation as the sum of the Legislation. In the ik dimension, i denotes country and k denotes the topic of the law (Air and Atmosphere, Env. Gen., Forestry, Water, etc.). ?Openness and Income are predicted values from the instrumental-variable first stage.



Legislation in Air and Atmosphere and Environment General on emissions of: SO2 Legislation 1 2 3 VARIABLES ln(SO2pc) ln(SO2pc) ln(SO2pc) 0.120*** (0.0371) -0.257*** (0.0341) 0.00572** (0.00290) 1.758*** (0.175)



0.0174 (0.0744) 0.00399 (0.0978) -0.0154 (0.0153) 2.116*** (0.640)



0.0671 (0.0439) -0.310*** (0.0332) 0.00477 (0.00320) 1.404*** (0.234)



Legislation



-0.00446 (0.00335)



-0.00108 (0.00377)



-0.00293 (0.00502)



Constant



-37.67*** -2792



-45.13*** (11.08)



-32.18*** -3664



6.1 0.392 528 YES YES ALL



1.78 0.649 116 YES YES OECD



4.32 0.327 412 YES YES NON-OECD



Ln(GDPpc) Openness Polity Ln(POP)



Observations R-squared Number of ik ik Fixed-effects Time dummies COUNTRIES Legislation on air and atmos. and env. gen.



Note: Robust standard errors are in brackets, ***, **, * denotes statistical significance at the 1, 5 and 10 percent level, respectively. Specifications of the model are (1) Environmental regulation as the sum of the Legislation. In the ik dimension, i denotes country and k denotes the topic of the law (Air and Atmosphere, Env. Gen., Forestry, Water, etc.). ?Openness and Income are predicted values from the instrumental-variable first stage.



Legislation in Air and Atmosphere and Environment General on emissions of: PM 2.5 Legislation (4) (5) (6) VARIABLES ln(PMpc) ln(PMpc) ln(PMpc) 0.0562*** (0.0161) 0.00445 (0.0209) -0.000282 (0.00342) -0.599*** (0.0630)



-0.0164 (0.0406) -0.122 (0.0799) 0.0223*** (0.00810) -0.475*** (0.157)



0.0147 (0.0171) -0.000103 (0.0232) -0.00172 (0.00352) -0.782*** (0.0816)



Legislation



-0.000935 (0.00209)



-0.00351** (0.00167)



0.00567** (0.00237)



Constant



-3.379*** (1.134)



-5.512** (2.713)



-0.600 (1.408)



882 0.664 244 YES YES ALL



268 0.865 58 YES YES OECD



614 0.672 186 YES YES NON-OECD



Ln(GDPpc) Openness Polity Ln(POP)



Observations R-squared Number of ik ik Fixed-effects Time dummies COUNTRIES Legislation on air and atmos. and env. gen.



Note: Robust standard errors are in brackets, ***, **, * denotes statistical significance at the 1, 5 and 10 percent level, respectively. Specifications of the model are (1) Environmental regulation as the sum of the Legislation. In the ik dimension, i denotes country and k denotes the topic of the law (Air and Atmosphere, Env. Gen., Forestry, Water, etc.). ?Openness and Income are predicted values from the instrumental-variable first stage.



Legislation in Water on:



VARIABLES Ln(GDPpc) Openness Polity Ln(POP) Legislation Constant



Observations R-squared Number of ik ik Fixed-effects Time dummies COUNTRIES LAWS: Water



(1) ln(Wat.poll.pc)



Water pollution (2) (3) ln(Wat.poll.pc) ln(Wat.poll.pc)



0.166** (0.0732) -0.129*** (0.0438) -0.0115*** (0.00425) -0.358 (0.272)



0.0837 (0.0858) 0.196* (0.112) -0.0453* (0.0251) 0.579 (0.643)



0.153 (0.106) -0.145** (0.0665) -0.00711* (0.00416) -0.437 (0.272)



0.000385 (0.00164)



0.000753 (0.00239)



-0.000247 (0.00226)



2.359 (4.808)



-14.42 (11.12)



3.021 (4.822)



1,096 0.172 150 YES YES ALL



562 0.193 52 YES YES OECD



534 0.292 98 YES YES NON-OECD



Note: Robust standard errors are in brackets, ***, **, * denotes statistical significance at the 1, 5 and 10 percent level, respectively. Specifications of the model are (1) Environmental regulation as the sum of the Legislation. In the ik dimension, i denotes country and k denotes the topic of the law (Air and Atmosphere, Env. Gen., Forestry, Water, etc.). ?Openness and Income are predicted values from the instrumental-variable first stage.



Legislation in Land and Soil and Environment General on: Forestry area (1) (2) VARIABLES ln(For.pc) ln(For.pc) Ln(GDPpc) Openness Polity Ln(POP) Legislation Constant



Observations R-squared Number of ik ik Fixed-effects Time dummies COUNTRIES LAWS: Land and Soil and Env. Gen.



(3) ln(For.pc)



0.0195 (0.0123) -0.00781 (0.00939) -0.00125 (0.00112) -1.397*** (0.0498)



0.0309*** (0.00997) -0.0175 (0.0149) 0.0127*** (0.00190) -1.002*** (0.0678)



0.0270* (0.0145) -0.00745 (0.00972) -0.00126 (0.00121) -1.418*** (0.0599)



0.000563** (0.000281)



0.000502** (0.000218)



0.000385 (0.000509)



17.34*** (0.872)



11.29*** (1.223)



17.49*** (1.046)



2,868 0.740 480 YES YES ALL



860 0.775 116 YES YES OECD



2,008 0.743 364 YES YES NON-OECD



Note: Robust standard errors are in brackets, ***, **, * denotes statistical significance at the 1, 5 and 10 percent level, respectively. Specifications of the model are (1) Environmental regulation as the sum of the Legislation. In the ik dimension, i denotes country and k denotes the topic of the law (Air and Atmosphere, Env. Gen., Forestry, Water, etc.). ?Openness and Income are predicted values from the instrumental-variable first stage.



Legislation in Air and Atmosphere and Environment General on emissions of: NO2 Legislation (1) (2) (3) VARIABLES ln(NO2pc) ln(NO2pc) ln(NO2pc) Ln(GDPpc)



0.0270 (0.0366)



0.0762 (0.0540)



-0.0300 (0.0468)



Openness



-0.173*** (0.0185)



0.0378 (0.0353)



-0.208*** (0.0223)



Polity



-0.00115 (0.00235) 0.227** (0.0957) -0.00518** (0.00220) -13.77*** (1.548)



0.0138 (0.0136) 0.546** (0.261) -0.00141 (0.00201) -19.40*** (4.600)



-0.00244 (0.00237) 0.0352 (0.121) -0.00619* (0.00360) -11.18*** (1.892)



6,100 0.111 528 YES YES ALL



1,780 0.427 116 YES YES OECD



4,320 0.111 412 YES YES NON-OECD



Ln(POP) Legislation Constant



Observations R-squared Number of ik ik Fixed-effects Time dummies COUNTRIES Legislation on air and atmos. and env. gen.



Note: Robust standard errors are in brackets, ***, **, * denotes statistical significance at the 1, 5 and 10 percent level, respectively. Specifications of the model are (1) Environmental regulation as the sum of the Legislation. In the ik dimension, i denotes country and k denotes the topic of the law (Air and Atmosphere, Env. Gen., Forestry, Water, etc.). ?Openness and Income are predicted values from the instrumental-variable first stage.



Legislation in Air and Atmosphere and Environment General on emissions of: SO2 Legislation 1 2 3 VARIABLES ln(SO2pc) ln(SO2pc) ln(SO2pc) Ln(GDPpc)



0.120*** (0.0371)



0.0174 (0.0744)



0.0671 (0.0439)



Openness



-0.257*** (0.0341)



0.00399 (0.0978)



-0.310*** (0.0332)



Polity



0.00572** (0.00290) 1.758*** (0.175) -0.00446 (0.00335) -37.67*** -2792



-0.0154 (0.0153) 2.116*** (0.640) -0.00108 (0.00377) -45.13*** (11.08)



0.00477 (0.00320) 1.404*** (0.234) -0.00293 (0.00502) -32.18*** -3664



6.1 0.392 528 YES YES ALL



1.78 0.649 116 YES YES OECD



4.32 0.327 412 YES YES NON-OECD



Ln(POP) Legislation Constant



Observations R-squared Number of ik ik Fixed-effects Time dummies COUNTRIES Legislation on air and atmos. and env. gen.



Note: Robust standard errors are in brackets, ***, **, * denotes statistical significance at the 1, 5 and 10 percent level, respectively. Specifications of the model are (1) Environmental regulation as the sum of the Legislation. In the ik dimension, i denotes country and k denotes the topic of the law (Air and Atmosphere, Env. Gen., Forestry, Water, etc.). ?Openness and Income are predicted values from the instrumental-variable first stage.



Legislation in Air and Atmosphere and Environment General on emissions of: PM 2.5 Legislation (4) (5) (6) VARIABLES ln(PMpc) ln(PMpc) ln(PMpc) Ln(GDPpc) Openness Polity Ln(POP) Legislation Constant



Observations R-squared Number of ik ik Fixed-effects Time dummies COUNTRIES Legislation on air and atmos. and env. gen.



0.0562*** (0.0161)



-0.0164 (0.0406)



0.0147 (0.0171)



0.00445 (0.0209)



-0.122 (0.0799)



-0.000103 (0.0232)



-0.000282 (0.00342) -0.599*** (0.0630) -0.000935 (0.00209) -3.379*** (1.134)



0.0223*** (0.00810) -0.475*** (0.157) -0.00351** (0.00167) -5.512** (2.713)



-0.00172 (0.00352) -0.782*** (0.0816) 0.00567** (0.00237) -0.600 (1.408)



882 0.664 244 YES YES ALL



268 0.865 58 YES YES OECD



614 0.672 186 YES YES NON-OECD



Note: Robust standard errors are in brackets, ***, **, * denotes statistical significance at the 1, 5 and 10 percent level, respectively. Specifications of the model are (1) Environmental regulation as the sum of the Legislation. In the ik dimension, i denotes country and k denotes the topic of the law (Air and Atmosphere, Env. Gen., Forestry, Water, etc.). ?Openness and Income are predicted values from the instrumental-variable first stage.



Legislation in Water on:



VARIABLES



(1) ln(Wat.poll.pc)



Water pollution (2) (3) ln(Wat.poll.pc) ln(Wat.poll.pc)



0.166** (0.0732)



0.0837 (0.0858)



0.153 (0.106)



Openness



-0.129*** (0.0438)



0.196* (0.112)



-0.145** (0.0665)



Polity



-0.0115*** (0.00425) -0.358 (0.272) 0.000385 (0.00164) 2.359 (4.808)



-0.0453* (0.0251) 0.579 (0.643) 0.000753 (0.00239) -14.42 (11.12)



-0.00711* (0.00416) -0.437 (0.272) -0.000247 (0.00226) 3.021 (4.822)



1,096 0.172 150 YES YES ALL



562 0.193 52 YES YES OECD



534 0.292 98 YES YES NON-OECD



Ln(GDPpc)



Ln(POP) Legislation Constant



Observations R-squared Number of ik ik Fixed-effects Time dummies COUNTRIES LAWS: Water



Note: Robust standard errors are in brackets, ***, **, * denotes statistical significance at the 1, 5 and 10 percent level, respectively. Specifications of the model are (1) Environmental regulation as the sum of the Legislation. In the ik dimension, i denotes country and k denotes the topic of the law (Air and Atmosphere, Env. Gen., Forestry, Water, etc.). ?Openness and Income are predicted values from the instrumental-variable first stage.



Legislation in Land and Soil and Environment General on: Forestry area (1) (2) VARIABLES ln(For.pc) ln(For.pc)



(3) ln(For.pc)



Ln(GDPpc)



0.0195 (0.0123)



0.0309*** (0.00997)



0.0270* (0.0145)



Openness



-0.00781 (0.00939)



-0.0175 (0.0149)



-0.00745 (0.00972)



-0.00125 (0.00112) -1.397*** (0.0498) 0.000563** (0.000281) 17.34*** (0.872)



0.0127*** (0.00190) -1.002*** (0.0678) 0.000502** (0.000218) 11.29*** (1.223)



-0.00126 (0.00121) -1.418*** (0.0599) 0.000385 (0.000509) 17.49*** (1.046)



2,868 0.740 480 YES YES ALL



860 0.775 116 YES YES OECD



2,008 0.743 364 YES YES NON-OECD



Polity Ln(POP) Legislation Constant



Observations R-squared Number of ik ik Fixed-effects Time dummies COUNTRIES LAWS: Land and Soil and Env. Gen.



Note: Robust standard errors are in brackets, ***, **, * denotes statistical significance at the 1, 5 and 10 percent level, respectively. Specifications of the model are (1) Environmental regulation as the sum of the Legislation. In the ik dimension, i denotes country and k denotes the topic of the law (Air and Atmosphere, Env. Gen., Forestry, Water, etc.). ?Openness and Income are predicted values from the instrumental-variable first stage.
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• Environmental laws improve environmental outcomes (still



depending on the outcome).



• Positive effect of trade on the environment its mainly driven by
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