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The Economic Impact of Environmental Regulations on R&D in Manufacturing Industry:
An empirical analysis of the validity of the Porter Hypothesis
about the recent Japanese manufacturing industry

Akiko Hayashida’

Abstract

As Michael Porter insists, environmental regulations would induce environmental
innovation. Well-designed environmental regulations could make industries or firms
not only comply with legal obligations but also increase expenditure on
environment-related research and development (R&D) for more efficient production.
In successful cases, industries could develop new environmental technology, as well
as diffuse the technology. As a result, domestic industries could get international
competitiveness. The causality that environmental regulations could induce
environment-related R&D or patents is called as the ‘weak’ Porter Hypothesis. Also,
the causality that environmental regulations could finally lead to higher
productivity is called as the ‘strong’ Porter Hypothesis.

This article empirically analyzes the ‘weak’ Porter Hypothesis, by using the panel
data of Japanese domestic manufacturing sectors from 2002 to 2013, to consider
whether environmental regulations have increased environment-related R&D in the
recent years. In the analysis, this article uses the percentage of the
environment-related plant and equipment investment in the total plant and
equipment investment as the proxy for the stringency of environmental regulations,
as well as uses the percentage of environment-related R&D expenditures in the total
R&D expenditure as the proxy for the environmental innovation.

The result shows the possibility that environmental regulations have positively
influenced environment-related R&D up to a point, but have gradually decreased
environment-related R&D in the non-linear form. In other words, the ‘weak’ Porter
Hypothesis is valid, to some extent, about the Japanese domestic manufacturing
industries in the recent years. It means that although the Japanese domestic
manufacturing industry has still room to increase the percentage of
environment-related R&D for more efficient production, but the industry would
gradually decrease the percentage of environment-related R&D when domestic
environmental regulations become too stringent. It implies the possibility that the
manufacturing industry would increase the percentage of non-environment-related
R&D, as well as shift domestic investment to overseas.
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Variable Obs Mean Std. Dev. Min Max
env_rd 120 7.400083 7.852339 .03 32.98
er 120 4.335833 3.900286 N 33
subsidy 120 4.904417 4.381304 .61 21.49
profit 120 12.09174 9.290487 2.384567 58.59772
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x5 RIEEERD OIEDEFH x6 RIEEERD DEEDEET LDTFY

id mean
year mean
2| 4.668333
2002 4.846
3| 2.578333
2003 5.17
5| 3.863333
2004 5.486
6 | 25.93167
2005 6.722
9| 4.285
2006 7.832
10 | 4.566667
2007 7.098
11 | 2.958333
2008 7.634
13 | 3.655833
2009 8.814
14 | 4.630833
2010 8.918
16 | 16.8625
2011 8.663
Total 7.400083
2012 8.625
2013 8.993 () #%Mid 2SRRI To LB,
Total | 7.400083 2 fhMELE
= - LT K g e
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5 : kT %
6 ATMELT - BT RIE
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16 : ik A R 2 s 3E

(HFT) EH1ERK

®7 ZEREOHEBREK

env_rd er subsidy profit
env_rd 1.0000
er 0.1032 1.0000
subsidy 0.4843 0.4435 1.0000
profit 0.5718 0.1686 0.4395 1.0000

(HpT) EE{E

(2) ISRV - T—E D
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=8 HTEHR
pooling fixed effect random effect
er .407 .196 .207
(0.275) (0.167) (0.155)
ersq -.010 -.012  FF* -.012  F*k*
(0.405) (0.006) (0.007)
subsidy 1.013 *k 1.406  *** 1.451  *%*
(0.012) (0.000) (0.000)
subsidysq -.025 -.092  FF* -.093  F*k*
(0.281) (0.000) (0.000)
profit .381 * -.091 -.035
(0.046) (0.444) (0.765)
profitsq .003 .001 .001
(0.389) (0.278) (0.413)
d_material -5.078  **
(0.018)
d_processing 2.486
(0.249)
_cons -.967 4.725 xF* 3.896
(0.695) (0.002) (0.126)

B 120
F{& =0.0000

Hausman test: Prob>chi2 = 0.0000

Breusch and Pagan Lagrangian test: Prob > chibar2 = 0.0000
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