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Introduction

The paper has the following two objectives:

a >  Extract information from the WTO environmental database
(EDB) to make it more accessible to economic research

a =  Studying how environmental measures impact green
innovation and trade in environmental goods

Link to the paper

https://www.wto.org/english/res e/reser e/ersd202203 e.htm

’ Environmental ~ Link to the WTO environmental database (EDB)
Database

https://edb.wto.org/



https://www.wto.org/english/res_e/reser_e/ersd202203_e.htm
https://edb.wto.org/
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The WTO Environmental Database (EDB)

=  Over 14000 environment-related measures notified to the WTO

from 2009 t0 2020 Number of measures by sector

=  Foreach policy, the database contains a description of the measure Agriculture
and information on the economic sector, the type of instruments
. . Manufacturing 1 3593
used and the environmental goal pursued by the policy.
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Extending the EDB for economic research

Notification vs implementation year

We make information in the database more accessible for

economic research by:
° Extracting the implementation years of policy measures 80007
3
Discrepancy between notification and = 60001
implementation year g
%)
S Notification =
— Q.
B Year + 4000
¢ 8 5
§ = Detected =]
. z
o starting year
= = Number of measures
— 2000 - T
= notified in the EDB
Number of measures
o - in force
| | | | | | | |
1990 1995 2000 2005 2010 2015 2020 2025 0 J— — |
1990 1995 2000 2005 2010 2015
Year Year




Extending the EDB for economic research

We make information in the database more accessible for
economic research by:

° Extracting the implementation years of policy measures

Q Identifying products affected by the policy measures and

link them to HS chapters.
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Extending the EDB for economic research

Distribution of policy depth score by development
status and sector

We make information in the database more accessible for

economic research by: Developed Developing Least-developed

° Extracting the implementation years of policy measures Services - "’If'- '—‘*’? *E
° Identifying products affected by the policy measures and Other 1 —==p— —>— o
link them to HS chapters. —— .' _.__E_ - E
° Scoring policy stringency Mg - ‘1'_ ’E + E
Manufacturing - -o-.:—— -o’—i— -o’—i
Forestry - -—4— -—.E— -E
Fisheries - —*I —.:—- ‘-E
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Research
question

Can environmental policy spur green innovation and trade?

|

According to recent literature on directed technical change (e.g. Acemoglu
et al., 2012, 2014), environmental policy can be used to direct the economy
onto a green growth path. A key role is played by green innovation.

Empirical literature: pollution haven hypothesis, Porter hypothesis, green
innovation literature (e.q. Calel & Dechezleprétre, 2016; Kozluk & Timiliotis,
2016)

Leveraging the EDB dataset, we evaluate how different types of
environment-related measures have impacted green innovation and trade.

Green
Innovation

Environmental Price & market
policy size effect

4

Increase in
Imports of competitiveness &
green goods expor‘ts in green
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Main
variables

Environmental WTO EDB
policies (“2-digits” HS)
_ Patents data
Innovation

(“4-digits” IPC)

Bilateral trade data

Trade in goods (“6-digits” HS)
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Identification strategy Policy sector

(HS code 85)

Treatment

— / Green goods in HS \
- chapter 85 Have policies
> Our strategy: comparing Example: (e.g. PV cells, waste increased trade of
variation in patentlng in green incinerators parts, green goods?

technologies /trade in green wind turbines)
goods following environmental

policies with non-green 4 N Control

technologies/goods Environmental |
policy affecting Non-green goods in

= In defining green goods and HS chapter8s | _| HS chapter 85

technologies, we rely on the (electrical

OECD CLEG and ENV-TECH lists machinery &

(Sauvage, 2014; Hascic & equipment)

Migotto, 2015) \.

- Baseline
HS-IPC conversion table (other HS codes)

(Lybbert & Zolas, 2014)

Other green goods }
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Empirical models

innovation;k; = expla; + ag + ayp + P1 D X log(Policy;k:) + B2 log( Policy;k: )+
+ 71 log(Kire) + 72D - log(EK ;) + 3 log( X)) + va log(Mi)] - wire

trade; ikt = exp|B1 Dy x log(Policyikt) + B2Dy x log(Policykt)+
+ B3 log(Policy;kt) + Balog(Policy k) + v110g(Kikt) + 72 log(Kke)
+ 73D - log(EKyt) + vaD -log(EK i) + vs RT A; i+
+ auj + i + e + o] - Uik

; = exporter D = Dummy green product /tech. K = Knowledge stock
; = importer M = Pre-sample imports EK = Environmental knowledge stock
r = sector (HS/IPC) X = Pre-sample exports RT A = Dummy if any RTA

¢ = time u = Error term




Empirical models — Policy variable

Type of policy instrument

Technical regulation or specifications
Grants and direct payments
Conformity assessment procedures

= The policy measures are split in groups import licences
according to their policy instruments: 1) Non-monetary support

R Tax concessions
Subsidies and support measures [SUB], 2) Ban/Prohibition

Regulation, taxes and standards [REG] Loans and financing

Export licences
Risk assessment

~ Lagged values of the policy variables are used Countervaiing measure / investigation
tO m|t|gate riSkS Of Simultaneity Regulation affecting movement or transit

Other environmental requirements
Public procurement

~ We experiment with different policy import quotas
aggregation methods: dummy, count, score Investment measures

Income or price support

. . . . . . Intellectual property measures

= ROlIIng ave rages Wlth dlffe rent WIndOW SiZze IS Environmental provisions in trade agreements
used to disentangle the long run / short run Qisrantins Fequiismants

.. Other support measures

effects of policies Import tariffs

Safeguard measure / investigation

Export quotas 12 Type of instrument

Other price and market based measures 45 . REG
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Internal taxes -4 . =SUB

Export tariffs 4
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Dependent Variables: Innovation

Model: 5 LT
[ f. d [ ] [ [
Main findings on innovation

D x Regulation, tax and standards -0.001 -0.022
(0.010)  (0.015)
»  Globally, environmental measures are not associated with an increases in D x Subsidies and support 0.012 0.005
environmental innovation. However, targeted policies, such as (0:018) iz
- : . 1 g P : 1 o . Regulation, tax and standards -0.006 0.001
intellectual properties measures and R&D expenditure, do have a positive (0.007) (0.010)

Subsidies and support -0.007 -0.004

effect on innovation.
(0.008) (0.010)

»  Accumulated knowledge leads to more innovation. This creates path . R TS
dependency In innovation. D x Tot stock env. patents -0.0003 0.009
: : : : : (0.006)____(0.007)
»  Countries tend to innovate more in technologies related to their exports ] - 0074 0.980%

and less in technologies they import.
Pre-sample exports

Pre-sample imports

Innovation
Quarantine requirements ' O
Export quotas 1 | o Fized-effects
S e ey e O Country-Year Yes Yes
ntellectual property measures | | [ ] .
SQUG IO aTEGINg ovenenTara O rc Yes Yes
Ban/Prohib?tion E O ’ - -
Tax concessions 0 Observations 176,401 109,727
ileennical reg”'a"Lm or szcf'f'cat"?”s' g Squared Correlation 0.975 0.977
0ans and financing - 2
Non-monetary support O Pseudo R 0.931 0.931
Import licences 1 BIC 170,669.6  118,618.2
Grants and direct payments
Public procurement [ m m T
Other :uplpcfrt m:asures- 0 Noles: ST and L'T' models indicate short-term (1 year) and longer-
Export licences - o' term (3 year) policy eflects. White-corrected standard-errors
! . - .y

Other environmental requirements - O presented in parentheses. Significance levels of 0.01, 0.05 and 0.1
'""eStmfn’]‘;:::E‘;z:: . L | indicated respectively by **¥* ** and *. All models are estimated
IFGaHS o prigeis PP ° | with a Poisson pseudo-ML estimator. All explanatory variables

5 4 2 0 5 H P are in logarithmic form.
Effect compared to non-environmental technologies




Dependent. Variables: Trade
Model: ST LT
[ ® [ ]
|\/I aln flndln g S On tr ade Exporter Importer Exporter Importer
Policies:
Subsidies have a positive effect on exports of environmental D x Regulation, tax and standards ~ -0.019 0.002 -0.005 -0.001

goods; whereas on the importer side, they are associated with
higher imports of non-environmental goods.

D x Subsidies and support

.. ) . Regulation, tax and standards 0.1717** : . -0.010***
Trade restrictive measures (eg quarantine requirements, (0.013) (0.012) (0.016) (0.002)
regulations affecting movement or transit) significantly reduce I:I Subsidies and support L0127 0.064***  -0.135***  0.007***
. . (0.013) (0.015) (0.015) (0.001)
trade in environmental goods
Patenting is associated with an increase in trade of related gl
9 o ) ) ] D x Tot stock env. patents 0.192***  0.016™*  0.190*** 0.012**
products. In addition, green innovation leads to growth in the . (0.006)  (0.005)  (0.008)  (0.006)
exports of other environmental goods (e.g. innovation in solar Stock patents sector 0.583"** 0.050"**  0.590***  0.053""*
. (0.011) (0.007) (0.013) (0.007)
panels may boost exports of batteries too) RTA R e
(0.066) (0.099)
Exporter's measures Importer's measures Fired-e fff’ cts
Cupasguaions 0 ° gl
Other price and market based measures [ J hxporter—lmp()rter Yes Yes
Income or price support o‘ . Exporter-Year Yes Yes
'nvesm,;fS;: A 5 Importer-Year Yes Yes
Non-monetary support HS Yes Yes
Srenian dﬁ;‘;‘;’;f;ﬁg;: Observations 4,996,420 3,552,890
_ ~ Import licences Squared Correlation 0.576 0.580
e o Pseudo R? 0.821 0.821
Other support measures O [ ] BIC 1.46 x 10! 1.13 x 1011
Other environmental requirements - O i O
lmel[eCtualuf.r.?\ﬁfr.tanfrafmuisf: :) %. Notes: ST and L'T' models indicate short-term (1 year) and longer-term (3 year) policy
Regulation affecting movement or transit 1 ® ® cffects. White-corrected standard-errors presented in parentheses. Significance levels of
Quarantine]?:;zzztngt:: ° - o |O 0.01, 0.05 and 0.1 indicated respectively by *** ** and *. All models are estimated with

a Poisson pseudo-ML estimator. All explanatory variables are in logarithmic form, except

Effect compared to non-environmental goods the dummy RTA.




Policy
implications

Can environmental policy spur green innovation and trade?

-

Environmental policy has a significant effect on green innovation and ' tr
patterns. However, design of the policy matters.

Green innovation is best stimulated with targeted measures, such as R&
expenditure and measures on intellectual property protection and enforcement.

Trade in environmental goods appears to be more sensitive to subsidies and other
support measures, whereas it is severely hindered by trade restrictive measures.

The presence of innovation spillovers reduces the cost of government intervention
(i.e. there is a crowding-in effect ).

Early adoption of environmental measures and R&D support can fost
environmental innovation and help transitioning towards a greener economy.

GVCs and trade should be leveraged as channels of knowledge diffusion ‘and
technology adoption.
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Model: GVC linkage R&D subsidies

ST LT ST LT ST 4

GVC linkage 0.304%* Q082"

(0.028)  (0.029)
GVC forward linkage -2.45%  -2.62%**

(0.356)  (0.374) :
QVC backward linkage Shami b Components of the policy score
(0.354)  (0.371)
R&D industry 0.343***  (.346™**
0.024 0.029
( ) ( ) Measure strength

Policies index
D x Regulation, tax and standards -0.004 -0.0006 -0.007* -0.005 0.002 0.0009

(0.004)  (0.006)  (0.004)  (0.005)  (0.005)  (0.006)
D x Subsidies and support -0.031***  -0.019**  -0.026***  -0.017** -0.005 -0.007

(0.006)  (0.008)  (0.005)  (0.007)  (0.005)  (0.006)
Regulation, tax and standards 0.002* 0.003** 0.001 0.002 0.001 0.001

(0.001)  (0.001)  (0.001)  (0.001)  (0.0010)  (0.001) ( BEnadness,component ) ( Depth component )
Subsidies and support -0.007***  -0.006*** -0.006*** -0.005***  -0.0010  -0.001 ; ’

(0.0009)  (0.001)  (0.0010)  (0.001)  (0.0009)  (0.0009)
Other variables )
T s¢ iecialt. gy patanly 0.010"*  0.009"*  0.010"*  0.009* 0.010***  0.010*** Share of the economy Number of Intensityof Strength of

(0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.002) affected by the environmental feasure policy tools
Stock patents sector 0.003*  0.003**  0.003***  0.003***  0.002***  0.002*** measure keywords description

(0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0004)  (0.0005) _
Pre-sample exports 0.003***  0.003***  0.002***  0.002***  0.004***  0.004*** Number of Number of policy

(0.0006)  (0.0006)  (0.0005)  (0.0005)  (0.0005)  (0.0007) environmental tools used
Pre-sample imports -0.003***  -0.003***  -0.003***  -0.003***  -0.004***  -0.004*** objectives

(0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0006)

Fized-effects

Country-Year Yes Yes Yes Yes Yes Yes

IPC Yes Yes Yes Yes Yes Yes

Observations 6,368 6,368 6,368 6,368 3,836 2,840

Squared Correlation 0.971 0.969 0.974 0.972 0.981 0.979 :

Pseudo R? 0.976 0.975 0.976 0.976 0.975 0.974 > Click to go
BIC 50,147.7  50,958.5  48,556.3  49,153.9 41.482.5 30,939.6 back to

Notes: ST and LT models indicate short-term (1 year) and longer-term (3 year) policy effects. Unlike baseline innOvation

specifications, IPC groups here refer to 1-digit IPC codes subdivided into environmental and non-environmental
technologies. White-corrected standard-errors clustered on Country-Year dyads presented in parentheses. Signi-
ficance levels of 0.01, 0.05 and 0.1 indicated respectively by ***, ** and *. All models are estimated with a PPML
estimator. All independent variables are in logarithmic form.




