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Abstract

This paper estimates to what extent �green� crisis-era measures have an impact on

the �climate-friendliness� of imports in the Asia-Paci�c region. Testable predictions

and the empirical strategy are derived from the seminal paper of Eaton and Kortum

(2002). The empirical results show that at the intensive margin implemented �green�

measures are associated with an increase of sourcing from more rather than less energy

intensive countries. One reason for this surprising result may be that governments

have presented the state interventions as being �green� although the main purpose was

not the environment. At the extensive margin, results are slightly more promising.

The implementation of �green� measures seems to decrease the likelihood that im-

ports are sourced from a relatively more energy intensive origin. However, the results

are not very strong as to statistical and economic signi�cance. In sum, only limited

evidence for environmental bene�ts of �green� crisis-era interventions through the im-

port channel exist. The implementation of such measures may in fact be associated

with an environmental degradation of imports. Moreover, supplier countries being

�close� competitors to the interventionist country (in terms of technology levels) rela-

tively loose import share if discriminatory �green� measures are implemented. Stated

di�erently, the alleged �green� measures protect domestic against foreign suppliers

with similar technology levels.
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1 Introduction

The economic momentum prior to the global economic crisis has to a great extent been

driven by ever increasing exports in particular in the Asia-Paci�c region. The recent eco-

nomic recovery in that region and also in more developed regions has proved that economic

stimuli continue to be driven by export-led growth strategies (Evenett et al., 2011). This

leads to a renewed and sharp expansion of (fossil-fuel intensive) production and cargo trans-

portation, which results in a considerable surge in greenhouse gas emissions. The scienti�c

consensus that these emissions accelerate climate change and its potentially tremendous

impacts (such as rising sea levels, glacial melt, tropical cyclones, changes in monsoon

patterns, �oods and droughts) points to the urgent need of mitigation and adaptation

actions (IPCC, 2007 and WTO-UNEP, 2009). Besides e�orts in �nding a multilateral

post-Kyoto agreement, developed and developing countries started to implement unilat-

eral climate change policies such as carbon taxes, emission trading schemes and �green�

subsidies, which are all targeted to mitigate or to adapt to climate change (Wermelinger

and Barnes, 2010).

As a consequence of the global economic crisis and thus struggling industries at home,

many governments intervened to help and save domestic industries. The introduced state

measures took the form of bailouts, export subsidies, local content requirements and in-

vestment incentives, among others. Many of these state actions also involve some clause

as to climate mitigation or energy reduction objectives.

How bad this kind of state intervention, often called �murky� protectionism, is for the

recovery and the long run strength of global growth is subject of an ongoing debate in

the literature (see, for example, Evenett and Wermelinger, 2010). One important aspect

mentioned in this academic discussion is whether state measures (often subsidy-like mea-

sures) provided under the mask of �green growth� strategies indeed do target or promote

�green� production, consumption or investment. Or whether the use of such measures is

just a consensual way to introduce new discrimination against some or all trading part-

ners - especially if climate change mitigation action is widely supported around the globe

(Aggarwal and Evenett, 2010). It is not the objective of this paper to measure the size of

discrimination involved in �green� crisis-era subsidies. Given the fact that climate change is

taking place and thus economic activity has to adapt to less emission-intensive production,

this paper estimates the impact of �green� crisis-era measures on patterns of imports or

more speci�cally on the �climate-friendliness� of imports in the Asia-Paci�c region.
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If it can be shown that such state intervention contribute to the �greening� of Asian imports,

one may argue that the loss introduced through the mercantilist approach is balanced

by the environmental bene�ts. Furthermore it would give strong incentives to improve

environmental standards of production for all potential players in the global supply chain.

However, if one shows that imports do not become �greener�, or even get more energy-

or emission-intensive, the presumably negative mercantilist characteristic of these policies,

the new barrier to economic e�ciency, may dominate. One extension in section 5.3 in fact

tests the protectionist role of these �green� measures.

The paper proceeds as follows. The next section provides an overview of �green� crisis-

era state measures implemented globally and in the Asia-Paci�c region in particular since

November 2008, when the G-20 members agreed not to engage in protectionism. Section

3 describes four channels through which �green� measures, mostly subsidy-like measures,

may contribute to climate change mitigation or greenhouse gas emission reduction and

shows how international trade is likely to be a�ected through these channels. At the time

being, data is su�ciently available to study the e�ects on imports - but not exports -

of �green� crisis-era measures. More formally, section 4 gets therefore granular on import

e�ects providing theoretical predictions and deriving the empirical strategy. Section 5 gives

a detailed description of the data and presents the results. Section 6 concludes and states

the implications for policy.

2 �Green� crisis-era state measures: A glance at the

data

This section examines to what extent state interventions since the beginning of the global

economic crisis were provided under the mask of �green growth� strategies in the Asia-

Paci�c region and elsewhere and whether these interventions are likely to be bene�cial for

both trade and the environment.

Figure 1 illustrates that the Asia-Paci�c region used �green� clauses most often - both by

introducing new discrimination against commercial interests of their trading partners and

by liberalising trade or introducing bene�cial e�ects for the partner countries1. Looking

1The analysis presented in this section is also published in Wermelinger (2011). The data is taken
from the Global Trade Alert (GTA) website (www.globaltradealert.org). GTA measures are identi�ed
as �green�-clause measures if, �rstly, one of the following keywords is found in GTA's description of the
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Figure 1: Which regions use �green� clauses most often?

Source: Global Trade Alert and author's calculations.

closer to the interventions of the region at least four patterns stand out (see appendix tables

A1 a-c). Firstly, �green� clauses are introduced by many Asian countries and in combina-

tion with discriminatory measures (implemented and pending) they are most prominently

used in the Republic of Korea (4 measures), China (3 measures), Japan (2 measures) and

the Russian Federation (2 measures). Secondly, discriminatory measures under the �green�-

clause category are most often introduced through �murky�-forms of trade discrimination,

in particular bailouts and export subsidies. By contrast, �green� liberalisations were most

often enacted as tari� cuts or tari� exemptions. Thirdly, for two-third of the discrimina-

tory measures �green�-clauses are combined with several other (mostly harmful) policies

that have no climate or environmental purpose2. This �nding supports the argument that

it is more accepted to use discriminatory measures and to protect domestic from foreign

producers (particularly during economic downturns and during heated debate on climate

change), if some environmental or climate objective is mentioned in the regulation. In-

terestingly, the �green�-aspect is the main purpose of implementation for most liberalising

measures and thereby shows nicely that climate-friendly and trade-enhancing policies can

measures: green, environment, energy, climate, emissions, electricity, wind or solar (necessary condition).
Secondly, if a clear statement for climate mitigation, energy reduction or other environmental objectives
can be found for those measures (su�cient condition).

2Column �Main� in appendix tables A1 a-c indicates whether the �green� clause was the main purpose
of implementation.
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in fact be merged. Finally, 46 trading partners (ATP), 6 sectors (AS) and 42 product lines

(ATL) are on average a�ected by distortionary �green�-clause measures. This illustrates

the likely economic and political importance of these measures.

3 Four channels and the e�ects on trade

As shown in the previous section, most discriminatory crisis-era state measures introduced

under the mask of �green growth� strategies take the form of �murky� measures such as

bailouts, export subsidies, local content requirements or investment incentives. All of these

measure types can be regarded as subsidy-like measures as they support domestic industries

selectively and are distortionary against foreign commercial interests. �Green� subsidies

may contribute to climate change mitigation or greenhouse gas emission reduction through

the following for four channels3:

1. Fostering research and development of �green� goods and technologies.

�Green� subsidies may be provided to domestic �rms for research and development

of �green� goods and technologies.

2. Using �green� technologies for the production of other goods. Domestic

�rms may receive �nancial support from their governments if they improve produc-

tion processes by using new technologies and thus reducing energy consumption of

production.

3. Using �green� inputs into production. Subsidies may be provided if domestic

goods are produced with �green� inputs (or �green� intermediary goods), that is,

inputs that are themselves produced with less energy and better technologies.

4. Consuming �green� goods. More generally and related to the third channel,

�green� subsidies should increase consumption of all �green� goods, or at least, in-

crease the relative consumption share of �green� goods. Thus, similar e�ects can

be expected for both �rms and �nal good consumers, depending on the outline of

speci�c measures.

�Green� goods (and technologies) are either goods that are per se regarded as environmental

friendly or climate smart. Among others, ESCAP (2011) provide a list of 64 climate smart

3This section ends with an argument for this paper to focus on channel 2 and 3.
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goods and technologies; wind turbines or solar collectors are examples. Or, goods produced

more energy e�ciently by one �rm or one country compared to the same (or similar) goods

somewhere else are regarded as �green� goods. For example, Thailand produces electronics

more energy e�ciently than the Russian Federation and thus Thai electronics are �green�

in comparison to their Russian equivalents. But, Australia is more energy e�ciently than

Thailand in the same sector and therefore Australian electronics are �green� compared to

Thai4. This paper makes use of the second (and comparative) de�nition of �green� goods

and technologies.

All described channels also in�uence patterns of international trade - or the �climate friend-

liness� of trade. While increased research and development in the �green� sector (channel

1) should attract foreign expertise through consulting activities, all other channels are

likely to increase the share of imports of �green� goods and/or technologies. Subsequently,

subsidy implementing countries' exports should become �greener� as a result of channels

1-3: Domestic goods will be produced more energy e�ciently due to newly developed or

acquired technologies. And inputs into production are �greener� and thus domestic goods

exports can ultimately be regarded as more energy e�ciently (with regard to their complete

production cycle).

It is still an early stage to investigate the e�ects of �green� crisis-era state measures on

trade or patterns of trade in the post-crisis period. The implementation process and the

allocation of funds are likely to take several months and thus changes in the sourcing

patterns of inputs, for example, are also lagged. One therefore has to be careful with

regard to how fast an e�ect of such subsidies could be measured in yearly trade data.

The fact is that the approvals of these subsidies have taken place throughout the crisis,

i.e. mostly throughout the year 2009, and thus it is unclear whether their implementation

has already in�uenced trade in 2009. It is probably most appropriate to argue that they

have in�uenced imports in 2010 and the e�ect on exports can not be studied to date: For

interventions a�ecting goods in the production sector , it can be argued that the pattern of

imports of inputs (parts and components or raw materials) and technologies (for example,

machinery for production) should adapt faster than the pattern of exports. Only after the

full implementation of the new and �green� production processes it is likely that the pattern

of exports would be �greener� as well. Due to this sequence of e�ects and the fact that

the implementation of �green� crisis-era subsidies is still recent, this study will exclusively

4This classi�cation is made with 2004 GTAP data on energy consumption at country and industry
levels.
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consider the likely e�ects on patterns of imports of inputs (channel 3) and technologies

(channel 2).

The e�ects on imports through channel 1 are not investigated as data on services trade

is not available to the author. None of the measures a�ect �nal consumers exclusively

(channel 4). The import e�ects through channel 4 are however studied in combination

with the e�ects through channels 2 and 3; predictions as to the sign of the e�ect are the

same. It should further be noted that predictions of import e�ects for �green� measures of

other types, for example tari�s, are symmetric to those of �green� subsidies (see also section

4). Hence, liberalising �green� state measures, which were to a great extent implemented

in the form of tari�s, can be studied likewise: if duties on �green� goods are decreased,

one expects that the share of imports from suppliers producing these goods more energy

e�ciently would increase.

Finally, it has to be recalled that the aim of this paper is not to estimate to what extent

these subsidies discriminate against foreign compared to domestic commercial interests,

that is, it could be that all necessary �green� inputs (or technologies) are sourced from

domestic suppliers and the pattern of imports would accordingly not change or would

even become less �climate-friendly�. Stated di�erently, it is not observed to what extent

domestic compared to foreign suppliers are given preference, but it is observed to what

extent �climate-friendly� foreign suppliers are preferred compared to less �climate-friendly�

ones.

4 Import e�ects of �green� production subsidies: theory

and empirical strategy

4.1 Prediction for imports

The argumentation for �green� production subsidies is supported by a simple extension to

the Eaton and Kortum (2002) model of international trade. Recalling that the probability,

πn,i, that country i supplies a good at the lowest price in country n is:

πn,i =
Ti ∗ [ci ∗ dn,i]−θ

Φn

, (1)

where Ti > 0 and θ > 1. Distributions are treated as independent across countries. The
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country-speci�c parameter Ti governs the location of the distribution. A bigger Ti implies

that a high e�ciency draw for any good is more likely. The parameter θ (which is treated

as common for all countries) re�ects the amount of variation within the distribution. A

bigger θ implies less variability of e�ciency levels. It is useful that these parameters allow

to depict a world of many countries that di�er in the basic Ricardian ways of absolute (Ti)

and comparative advantage (θ) across a continuum of goods. In particular, the parameter

θ regulates heterogeneity across goods in countries' relative e�ciencies. Furthermore, ci

denote production costs in country i and dn,i denote trade constraints with regard to

exports from country i to n. The parameter Φn of country n's price distribution is: Φn =∑N
i=1 Ti(cidn,i)

−θ. The model assumptions further yield that πn,i is also the fraction of

goods that country n buys from country i and πn,i = E(Xn,i/Xn), where Xn,i/Xn is the

fraction of country n's expenditures on goods from country i.

Equation (1) is adjusted to derive predictions for the argumentation in this paper. A

measure of energy intensity, EI i, is added and explains how energy intense a certain

source country i is, which then determines country i's production costs, ci(EIi), as well

as its constraint to export to another country n, dn,i(EIi, Greenn). Ultimately, energy

intensity of a source country also a�ects the probability that country i turns out to be the

supplier to market n of a particular good:

πn,i(EIi, Greenn) =
Ti ∗ [ci(EIi) ∗ dn,i(EIi, Greenn)]−θ

Φn

. (2)

It can further be noted that production costs, ci(EIi), are assumed to increase with energy

intensity, EIi. Furthermore, it is assumed that energy intensity has per se no impact

on trade constraints dn,i(EIi, Greenn), however, once an importing country n provides

�green� subsidies, Greenn, it is assumed that trade constraints would decrease the less

energy intense a source country i is. More formally, it is expected that

∂dn,i/∂Greenn < 0 | EIi < En(EI), (3)

where En(EI) is the average energy intensity (in production) of imports of country n.

Provided that trade constraints decrease due to the subsidy, the model predicts that prob-

ability πn,i increases. The following comparative static assumption can thus be derived:

∂πn,i/∂Greenn > 0 | EIi < En(EI). (4)
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4.2 Quanti�cation of the �green� subsidy e�ect

The empirical strategy to quantify the �green� subsidy e�ect for imports of intermediary

goods and technologies is derived from equation (2). Natural logarithms are taken on both

sides and the time dimension, t, is added to the model:

E(impn,i,t) = techi + pattn + timet + γ1costi,t + γ2tconstraintn,i,t, (5)

where E(impn,i,t) is the expected value of the logarithm of the fraction of imports from i

to n in period t of total imports to n in t, techi are dummies for each source and control for

di�erences of average levels of technologies between source countries, pattn are dummies for

each importing country and absorb the di�erences in the overall import pattern between

countries, timet are time dummies to take account of cyclical changes in the economic

environment (other than �green� subsidies), costi,t stands for production costs of i in t and

tconstraintn,i,t denotes trade constraints between importer n and source i in period t5 6.

The main argument in this paper is that trade constraints, tconstraintn,i,t, change due to

the provision of �green� subsidies, greenn,t−1, of country n in period t− 1. The time lag is

introduced due to the assumption that the e�ects of subsidies on trade are lagged. The di-

rection and size of this change depend on the energy intensity, enintensi, of source country

i. Therefore, the main coe�cients of interest in the estimations are those related to subsi-

dies and energy intensities, which are used as proxies for trade constraints, tconstraintn,i,t.

Additional proxies for trade constraints (like standard gravity variables) as well as proxies

for production costs are not further described. The estimation model ensues as follows:

E(impn,i,t) = techi + pattn + timet +β1enintensi +β2(enintensi ∗ greenn,t−1) +Xn,i,t, (6)

where enintensi controls for the e�ect that energy intensity of a source country i may have

on the level of its exports to any country. This variable is likely to absorb some of the e�ect

that the technology dummies have. The interaction term (enintensi ∗ greenn,t−1) stands

for the change in trade constraints that �green� subsidies are likely to induce depending on

5More formally, impn,i,t is derived from ln(Xn,i)− ln(Xn), techi is derived from ln(Ti), pattn is derived
from ln(Φn), costi,t is derived from ln(ci) and tconstraintn,i,t is derived from ln(dn,i).

6The error term is omitted as equation 6 is written down as an expected value, where the error term is
zero on average.
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the level of energy intensity of the source country i. The expected sign is negative, i.e. the

more energy intense source i is, the less it is expected to export to n given that n provides

�green� subsidies. Xn,i,t subsumes all other factors that may impact import fractions.

5 Empirics

5.1 Data

The dataset is retrieved from four sources: UN Comtrade for import data, Global Trade

Alert (GTA) database for data on the characteristics of �green� crisis-era state measures,

Global Trade Analysis Project (GTAP) database for data on energy intensity of goods

production in 2004 and CEPII for distances between trading partners.

Dependent variables

For each considered �green� state measure of the Asia-Paci�c region, the dataset includes

yearly bilateral import shares between importers having implemented the (liberalising and

discriminatory) measures and their source countries for the period 2005-2010. Import

shares are calculated for the sum of all product lines a�ected by a speci�c state measure7.

For example, Japan's �Green tax incentive on environmentally friendly cars� a�ects 17

product lines and thus the US import share in Japan is calculated for total imports in

these product lines. One dependent variable used in the estimations is the log of import

shares and is henceforth reported as Log import share . Models using this dependent

variable show how �green� measures a�ect import shares at the intensive margin.

Source countries with positive import shares in at least one year between 2005 and 2010

will be considered as separate observations for all six periods. Import shares will have

zero value if no imports were reported in a speci�c year. Herewith, one cannot only study

the intensive, but also the extensive margin. An alternative dependent variable is thus a

dummy indicating whether or not a�ected goods are imported from a speci�c source in a

speci�c year. The variable is reported as Import dummy .

7A product line is de�ned at the HS 4-digit level, which is the level of disaggregation reported by the
Global Trade Alert.

10



Independent variables

Patterns of �green� crisis-era state measures in the Asia-Paci�c region are described in sec-

tion 2 and listed in appendix tables A1, separately for (a) discriminatory and implemented,

(b) discriminatory and pending as well as (c) liberalising and implemented measures. The

last column of these tables indicate whether or not a speci�c measure is included in the

dataset for the estimations below. Measures may not be included if the date of imple-

mentation is after 30 June 2010 (after 30 June 2009 for the Republic of Korea8) and if

measures are only announced and not yet implemented (all measures in table A1 b). It

is assumed that measures have to be implemented in the �rst half of the year in order to

have an immediate e�ect on import patterns, that is, an e�ect on import patterns in the

year of implementation. Measures implemented in the second half of the year may im-

mediately a�ect import patterns only the next year. For example, China's �Restructuring

of equipment in the manufacturing industry� measure was implemented on 12 May 2009

and thus immediately a�ects import shares in 2009 and 2010. But, Russia's �Injection of

4.33 billion rubles into Russian RUSHYDRP (green energy) company� implemented on 2

November 2009 immediately a�ects import shares only in 2010.

The immediate �green� measure, or �green� clause, dummy is henceforth reported asGreen

clause . The assumption of a lagged green measure e�ect means that measures have to

be implemented in the �rst half of a year and a�ect import shares of the next year. The

Chinese measure mentioned above would thus lead to a lagged �green� clause e�ect in

2010 and the Russian measure would be dropped as 2011 data was not yet available at

the time of editing this paper. The lagged �green� clause dummy is reported as Green

clause, lag . The two dummies are always used separately and are always interacted with

an energy intensity measure. This is due to the theoretical derivations in section 4.

Moreover, one should di�erentiate between di�erent types of �green� crisis-era measures.

Firstly, it will be di�erentiated with regard to the strictness of the �green� objective of

the measure. While some schemes introduce clear-cut criteria how the environmental

standard has to improve in order to receive the subsidy or decrease tari�s on per se �green�

goods, others have simply a super�cial �green� justi�cation and are less clear with de�ning

environmental criteria. The column �Main� in the appendix tables A1 a-c indicates whether

or not the �green� clause was the main purpose of implementing a speci�c measure.

8At the time of writing this paper (June 2011) 2010 import data for the Republic of Korea was not
available and thus the in�uence of measures implemented after 30 June 2009 on import patterns cannot
be analyzed.
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In order to evaluate the �climate-friendliness� of imports, measures of energy intensity for

the production of goods and their transportation is needed. Energy intensity levels for

the production of goods (in toe/1'000$) are available for the year 2004, for all GTAP

sectors and for 213 countries. Product lines a�ected by �green� measures are linked to

the closest GTAP sectors. Energy intensity measures of these �a�ected� GTAP sectors are

calculated for each source country. It is assumed that energy e�ciencies are rigid and are

therefore treated as constant across the whole study period. In fact, the use of energy

e�ciency data in the past, i.e. for the year 2004, is preferable as the endogeneity problem

of energy e�ciency is abolished: trade data in the period 2005-2010 has no in�uence on

energy e�ciencies in 2004. The simple variable is reported as Log energy intensity of

production and the interaction terms with the �green� clause dummies are labeled as (Log

energy intensity)(Green clause) and (Log energy intensity)(Green clause, lag).

Importing countries may also contribute to climate mitigation by sourcing their goods from

trading partners, which are geographically closer and thus emissions from transportation

are reduced. It is quite a challenge to quantify the exact level of emissions, or energy in-

tensity, of transportation as the means of transportation vary from one trade relationship

to another and from one good traded to another. Truong and Mikic (2010) provide an

elegant calculation of trade emission intensity indexes incorporating both emissions from

production and transportation. Cristea et al. (2011) also provide detailed comparisons

of greenhouse gas emissions associated with output versus international transportation of

traded goods. They found that transport is responsible for 33 percent of worldwide trade-

related emissions and over 75 percent of emissions for major manufacturing categories

like machinery, electronics and transport equipment. As detailed data for emissions of

transportation is not available to the author, section 5.3 uses distance as a simple proxy

for transportation emissions. In particular, Log distance and (Log distance)(Green

clause) are introduced as variables. Proxing transportation emissions with distance does

not yield the correct size of the e�ect, but it should be su�cient to identify the correct di-

rection of the transportation emission e�ect (or energy intensity of transportation). Stated

di�erently, the estimated coe�cients of the two interaction terms with �green� clause dum-

mies cannot simply be summed up to get the total import share e�ect of �green� measures.

However, if the coe�cients yield the same sign, one can conclude that the total e�ect of

�green� measures also has that sign and is bigger in magnitude than the one found in the

speci�cations without the distance variables.

Another extension in section 5.3 tests whether source countries with technology (or cost)
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levels closer to those of interventionist countries are more negatively a�ected than those

with technologies further apart. Thereby, it will be shown that the alleged �green� measures

protect domestic against foreign suppliers with similar levels of technologies. Technology

or cost level di�erences between a�ected sectors in source and interventionist countries are

proxied by the absolute values of di�erences in log energy intensity levels. The introduced

variables are |Di�. log energy intensity| and (|Di�. log energy intensity|)(Green

clause).

Naive mean comparison tests

In order to get a feeling for the data and the likely e�ects of �green� crisis-era measures on

import shares and on the propensity of importing, a simple (and naive) mean comparison

test is introduced. The average Log import shares (as well as average values of the Import

dummies) are calculated before and after the implementation of �green� subsidies for the

subgroup of observations with energy intensity levels below average. This exercise is done

for the immediate and lagged cases. Table 1 shows that for the group of below average

energy intensities, import shares (or Log import shares) are on average lower before the

implementation of �green� crisis measures compared to after their implementation. This

di�erence is highly signi�cant for the immediate case and not signi�cant for the lagged

case. Against the expectations, this simple check gives some indication that �green� crisis-

era measures may not be bene�cial to the �greening� of trade, at least not at the intensive

margin. The �green� suppliers (below average energy intensity) have lost market share

after the state intervention.

At the extensive margin, �green� crisis-era measures may be more e�ective. According to

this simple mean analysis, the propensity of importing from �green� suppliers has increased

after the implementation of �green� clause measures. Again, the di�erence is highly sig-

ni�cant for the immediate case and not signi�cant for the lagged case. The results give

some hope that �green� state interventions contribute to the �greening� of imports at the

extensive margin.

The next section presents the results of the more fundamental empirical analysis.
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Table 1: Mean comparisons of Log import shares and Import dummies for the

group of below average energy intensities: before and after the implementation of

�green� clause measures

Timing After Before Di� Std err

Log

import

share

Immediate -9.30 -9.04 -0.26* 0.16

Log

import

share

Lagged -9.69 -9.62 -0.07 0.26

Import

dummy

Immediate 0.88 0.86 0.02 0.01

Import

dummy

Lagged 0.87 0.85 0.02 0.02

*** p<0.01, ** p<0.05, * p<0.1

5.2 Results

The presentation of the benchmark results (models without distance variables) is structured

as follows. Table 2 and table 3 report OLS regression results with Log import share as the

dependent variable and thus show the e�ects of �green� crisis-era measures at the intensive

margin of importing. Due to the log linearisation all zero trade shares are dropped in the

estimations. Table 4 and 5 present Probit results with Import dummy as the dependent

variable9. These tables show the e�ects of �green� crisis-era measures at the extensive

margin. Or stated di�erently, the change in the propensity of importing from a speci�c

exporting country due to the �green� measures is estimated. Each table provides results for

six di�erent sub-samples. All sub-samples, except the one used in speci�cation 4, include

yearly data for the time period 2005 to 2010. The �rst speci�cation includes the full dataset

described in section 5.1 and thus indicates the overall average e�ect of �green� crisis-era

state measures. While column 2 reports the results for the sub-sample a�ected (at some

point during the investigated period) by liberalising �green� measures, column 3 shows the

results for the sub-sample a�ected at some point by discriminating �green� measures. In

model 4, all observations prior to 2007 are dropped.

9Notice that the coe�cients reported are marginal e�ects for in�nitesimal changes from the mean of
each independent variable.
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As described in the previous section, �green� measures are classi�ed into measures where the

�green� clause is the main purpose of implementation and measures where it is not. Speci-

�cations 5 and 6 take account of this aspect. Finally, all models include importer-exporter

pair as well as time dummies10. Robust standard errors are reported in parentheses.

Simple e�ects of energy intensity

As expected, the simple e�ect of the energy intensity of production on import shares

(intensive margin) as well as on the propensity of exporting (extensive margin) is positive

across most speci�cations (see tables 2-5, models 1, 3, 4 and 6). The more energy intensive

production is, the lower the costs of production generally are, and thus the more likely

the importing country is to source from such low cost exporting countries. A 10 percent

increase in the energy intensity of production in a source country is associated with a 5

percent increase in the import share of that source if the e�ects of �green� clause measures

are immediate (table 2) and with a 10 percent increase in the import share if the e�ects

of �green� clause measures are lagged (table 3). At the extensive margin, an increase from

the average energy intensity level, 0.5, to 0.6 (an increase of 10 percentage points from the

mean) is associated with a 1-2 percentage point increase in the probability of importing

if the e�ects of �green� clause measures are immediate (table 4) and with a 3 percentage

point increase if the e�ects of �green� clause measures are lagged (table 5).

However, intensive margin results indicate that the simple e�ect of energy intensity is

negative if the �green� clause is the main purpose of implementation (see table 2 and 3,

model 5) and if measures are classi�ed as liberalising (at least in the case of a lagged

�green� clause e�ect, see table 3, model 2). This is not surprising as �green� liberalisations

and measures with �green� clauses as the main purpose of implementation mainly concern

per se �green� goods and technologies11, which are traditionally produced in countries with

less energy intensive production and which are thus also predominately sourced from these

countries. A 10 percent increase in the energy intensity of production is associated with

a decrease in the import share between 2 and 12 percent, depending on the sample and

model speci�cation used.

10Notice that using importer-exporter pair dummies is preferred to dummies for importers and exporters
separately as, for example, the �xed e�ect of an exporter may be di�erent for each importer. The results
for the variables of interest are robust to the way of controlling for importer and exporter �xed e�ects (see
appendix tables A2-A5).

11Notice that all �green� liberalisations in the sample are classi�ed as measures with �green� clauses as
the main purpose of implementation.
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E�ects of �green� measures depending on energy intensities

The results for the e�ects of �green� measures depending on energy intensity levels are

surprising. At the intensive margin, again the model with the full sample, the model

focusing on dicriminations only, the model reduced to the period from 2007 to 2010 and the

one taking account of the measures for which the �green� clause is not the main purpose of

implementation (tables 2 and 3, models 1, 3, 4 and 6) show similar patterns. All of these

models yield positive and mostly strongly signi�cant e�ects for the interaction between

energy intensity levels and the event of a �green� clause measure. Given that a �green�

measure is implemented, the more energy intensive production is, the more importers are

likely to source from such producing countries. In the models without lags (table 2), a

10 percent increase in energy intensity yields a 1 percent increase in import shares for the

overall e�ect in the full sample and the one reduced to 2007 and 2010 data (models 1 and

4). The e�ect is doubled to around 2 percent for models focusing on dicriminations and

�Not main purpose�-measures. Each of these e�ects is again increased by 1 percent in the

models with lags (table 3, models 1, 3, 4 and 6).

These �ndings give strong evidence that import share e�ects through channels 2 and 3

in section 3 are in general not as one would expect from the implementation of �green�

measures. The second extension in section 5.3 shows that the protectionist aspect of

these state interventions may be the reason for this outcome. Given that the positive

e�ect is strongest in column 6 further illustrates that governments have often argued for

state interventions as being �green� although the main purpose of implementation was not

the environmental aspect12. Finally, the stronger e�ects in the lagged models (table 3)

compared to the immediate models shows that it takes in fact time until �rms and sectors

bene�t from subsidies.

If one looks at the models focusing on liberalisations and �Main purpose�-measures in table

2 and 3, it can be learned that in those samples the event of �green� measures does not

in�uence sourcing patterns with regard to energy intensity. None of the coe�cients is

statistically signi�cantly di�erent from zero. It is, however, interesting that the coe�cients

have negative signs in both models without lags (table 2, model 2 and 4) and in the

liberalization case with lags (table 3, model 2). Thus, the coe�cients' signs point at least

in the right direction in models for which per se expectations for climate bene�ts were

12The extension in section 5.3 investigates a second explanation for this unexpected �green� measure
e�ect. In particular, it is studied whether source countries with technology levels closer to those of the
interventionist country are more negatively a�ected than those with technologies further apart.
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most likely.

The results for models looking at extensive margins of importing are more promising,

but are not very strong as to statistical and economic signi�cance. All models yield the

expected negative sign: given that �green� measures are implemented, an importing country

is less likely to source from a relatively energy intensive country. The e�ect is statistically

insigni�cant for all models with immediate �green�-clause e�ects (table 4) and is signi�cant

for some speci�cations in the lagged e�ect models (table 5). Taking the full sample model

1 as an example, an increase from the average energy intensity level, 0.5, to 0.6 (an increase

of 10 percentage points from the mean) is associated with a 0.5 percentage point decrease

in the probability of importing. While at the intensive margin �green� crisis-era measures

are not making imports �climate-friendly� through the investigated channels 2 and 3 from

section 3, there is some evidence that these measures have some bene�cial e�ects as to the

�climate-friendliness� of imports at the extensive margin.
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5.3 Extensions

Taking account of energy intensity of transportation

One could argue that the results above are less meaningful because importing countries

may contribute to climate mitigation by sourcing their goods from trading partners, which

are geographically closer and thus emissions from transportation are reduced. Tables 6-

9 report the results from all speci�cations of tables 2-5 including distance variables as

proxies for energy intensity of transportation. The conclusions at the intensive margin

remain existent (tables 6 and 7). Firstly, the size and sign of the coe�cients for (Log

energy intensity)(Green clause) are the same as in the benchmark speci�cations. Secondly,

statistical signi�cance levels for the original variables also remain symmetrically existent.

Thirdly, the signs of the coe�cients for (Log distance)(Green clause) are the same as

for (Log energy intensity)(Green clause) across all speci�cations13. Therefore, one can

argue that �ndings for the intensive margin e�ects of �green� measures discussed above are

con�rmed rather than reversed when including proxies for transportation emissions.

At the extensive margin conclusions are more ambiguous. Firstly, it holds for all speci�-

cations (table A8 and A9) that given �green� measures are implemented, the further away

a producing country is, the more it is likely to be selected as a source to the implement-

ing country. One explanation for such an outcome would be that countries further away

are strong (and potentially �green�) suppliers of the a�ected goods and therefore �green�

measure give an impulse to source more from those countries. For the studied case, this

argument may actually hold. Countries further away from Asia, like in North America

and Europe, are on average more energy e�cient in their production than countries in

the Asia-Paci�c region. Secondly, the coe�cients for (Log energy intensity)(Green clause)

remain negative and similar in size as in the benchmark speci�cations. Thirdly, coe�cients

for the models without lag are still insigni�cant and still only limited evidence for statisti-

cal signi�cance of the e�ects is found in the models with lag. Therefore, the conclusion is

ambiguous. The limited evidence of a �green� measure impulse to source from more energy

e�cient countries and the strong evidence of a �green� measure impulse to source from

countries further away, make unclear whether �green� measures are in fact bene�cial for

the environment at the extensive margin as it is unclear which e�ect may dominate.

13This also holds for the lagged speci�cations.
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The role of technology di�erences for the intensive margin e�ects

As described above, the intensive margin results are unexpected. Given the implementation

of �green� measures, import shares of more energy intensive sources are generally increased

rather than decreased. This section elaborates on this result and tests, whether source

countries with technology (or cost) levels closer to those of interventionist countries are

more negatively a�ected than those with technologies further apart. In such a case, one

could argue that the alleged �green� measures protect domestic against foreign suppliers

with similar levels of technologies. Stated di�erently, the �closer� foreign competitors (in

terms of costs and technologies) are discriminated and thus the less direct competitors

can relatively increase their market shares in the interventionist country. Technology or

cost level di�erences between a�ected sectors in source and interventionist countries are

proxied by the absolute values of di�erences in log energy intensity levels. The higher the

di�erences are the less domestic �rms compete with foreign �rms in the market of the

interventionist country.

The results in tables 10-13 support the stated hypothesis. The models estimated in tables

10 and 11 use the absolute value of di�erences between the log energy intensity of local

suppliers (suppliers from the �green�-measure-implementing country) and foreign suppliers

as well as the interaction term of this variable with the �green� clause dummy (both for the

immediate case, table 10, and the lagged case, table 11). The models in tables 12 and 13

devide the two variables into cases where the local supplier is always less energy intensive

than foreign suppliers and vice versa.

The estimated coe�cients for the simple absolute value di�erences show that in most

models bigger energy intensity gaps between local and foreign suppliers are associated with

smaller import shares of foreign sources (models 1, 3, 4 and 6). This �nding demonstates

a sti� competition with some �close� foreign competitors in the market: import shares of

�close� competitiors are on average higher than import shares of less direct competitiors.

Interestingly, the coe�cients have the opposite sign in the sample of liberalising measures

(table 10, models 2 and 5) and the sample in which the the environmental aspect was the

main purpose of implementing �green� measures (table 11, model 2). As competition is not

very sti� in these markets (less direct competitors have higher import shares), governments

face less opposition from lobbies to liberalise or to implement �green� measures, which are

in fact likely to have bene�cal environmental e�ects.

In the immediate case (table 10), the coe�cients of the interaction terms are statistically
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signi�cant at conventional levels and have a positive sign in most models (1, 3, 4 and 6). As

expected in the hypothesis above, import shares of less direct competitors relatively gain

market share in the importing markets in which �green� measures have been implemented.

For example, a 10 percent increase of the absolute value di�erences of energy intensity

in the sample of dicriminatory measures is associated with a 2 percent increase of the

import share. Similarly, a 10 percent increase of the absolute value di�erences of energy

intensity in the sample in which the environmental aspect is not the main purpose of the

�green� measure implementation is associated with a 5 percent increase of the import share.

Stated di�erently, the alleged �green� measures in these samples have discriminated against

commercial interests of �closer� foreign competitors.

Again as expected, such a development is not observed in samples with liberalising mea-

sures and in the �Main purpose�-samples. The estimated coe�cients are not statistically

signi�cant there. Furthermore, the comparison of the coe�cients for the interaction terms

in table 10 and 11 shows that the immediate e�ects are statistically signi�cant, whereas

the lagged e�ects are not. This result underscores that �green� measures may have been

used during the crisis to immediatly protect local suppliers against close foreign suppliers.

Investigating these e�ects separately for the case in which local suppliers are less energy

intensive than foreign suppliers and vice versa, the above described results are con�rmed

for both sub-groups in the immediate case. However, in the immediate case (table 12) the

relative gain from �green� measures of more energy intensive foreign suppliers compared to

foreign suppliers close to the energy intensity levels of local suppliers is bigger in magnitude

and �nds stronger statistical support than in the opposite case with less energy intensive

foreign suppliers compared to local suppliers. For example in model 6, a 10 percent in-

crease of the di�erence if the local suppliers are less energy intensive is associated with

a 3.5 percent increase of the import share. And symmetrically, a 10 percent increase of

the di�erence if the local suppliers are more energy intensive is associated with a 2 per-

cent increase of the import share, but the coe�cient is not signi�ant. Hence, besides the

con�rmed discrimination against close competitors, these measures may on top actually

decrease the �climate-friendliness� of imports, which has also been found in section 5.2.

For the lagged case (table 13), it is not clear whether less direct and more energy intensive

foreign suppliers or less direct and less energy intensive foreign suppliers relatively gain

more compared to so-called �close� foreign competitiors.
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6 Conclusion

This paper estimates to what extent �green� crisis-era state measures have an impact on

patterns of imports or more speci�cally on the �climate-friendliness� of imports in the

Asia-Paci�c region. The Asia-Paci�c is the most active region as to introducing new

discrimination against foreign commerical interests and as to liberalising trade under the

disguise of �green� growth strategies since the beginning of the global economic crisis.

These state interventions may contribute to climate change mitigation through the follow-

ing channels: fostering research and development of �green� goods and technologies, using

�green� technologies for the production of other goods, using �green� inputs into production

and consuming �green� goods more generally. All of these channels also in�uence patterns

of international trade - both imports and exports. As it is too early to investigate post-

crisis e�ects of �green� measures on exports, the paper studies solely the e�ects on the

�climate-friendliness� of Asian imports.

Testable predictions and the empirical strategy are derived from the seminal paper of Eaton

and Kortum (2002). For each �green� state measure of the Asia-Paci�c region, the panel

includes bilateral import patterns between importers having implemented the measures

and their source countries on a yearly basis for the period 2005 - 2010. Bilateral import

patterns are retrieved only for imports a�ected by a measure, not for total imports.

At least at the intensive margin, the results are surprising. Implemented �green� measures

are associated with an increase of sourcing from more (rather than less) energy intensive

countries. Depending on the model speci�cation, a 10 percent increase in energy intensity

yields an import share increase of 1-3 percent. These �ndings are against the intuition

that �green� crisis-era measures should decrease the share of imports from energy intensive

producers. Stated di�erently, the e�orts of governments to mitigate climate change through

�green� crisis-era measures have in general not resulted in the �greening� of imports at

the intensive margin. One reason may be that governments have often lobbied for state

interventions as being �green� although the main purpose of implementation was not the

environmental aspect. This explanation is nicely supported by the strongest e�ect in the

�wrong� direction in the sub-sample of �Not main purpose�-measures.

The e�ect points at least in the right direction in speci�cations for which per se expectations

for climate bene�ts are most likely, that is, in the sub-sample of liberalisations and the sub-

sample of measures for which the �green� clause was the main purpose of implementation.

None of the estimated e�ects is, however, statistically signi�cantly di�erent from zero.
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The results for models looking at the extensive margin of importing, that is, the propensity

of importing from a speci�c source, are slightly more promising. All models yield the

expected negative sign: given that �green� measures are implemented, the more energy

intensive a source is, the less an importing country is likely to import from that source.

The results are, however, not very strong as to statistical and economic signi�cance.

In sum, energy intensive insiders (intensive margin) may bene�t and energy intensive out-

siders (extensive margin) may loose from �green� policies. Overall, evidence for environ-

mental bene�ts of �green� crisis-era interventions through the import channel is however

limited. For some cases, the implementation of such measures is in fact associated with

an environmental degradation of imports. The negative and mercantilist characteristic of

�green� policies - at least of the discriminatory ones - may thus dominate the �greening�

trade aspects.

One extenstion �nally shows that import shares of less direct competitors relatively gain

market share if (discriminatory) �green� measures are implemented. Stated di�erently, the

alleged �green� measures protect domestic against foreign suppliers with similar levels of

technologies (proxied by energy intensity levels).
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Table A1 (a): Overview of �green� crisis-era measures

discriminatory and implemented

Implementing

jurisdiction

Measure title Measure type Main ATP AS ATL Incl

Belarus Temporary tari� measures on

trucks and tractors imports

Tari� measure no 39 1 3 yes

China Accreditation of suppliers of

certain high-tech products

Local content

requirement

no 33 1 2 yes

China General Analysis on Several

Opinions of the State Council

on Further Utilizing Foreign

Capital

Investment

measure

no na 3 200 yes

China Restructuring of equipment

manufacturing industry

Export subsidy no 125 13 213 yes

Japan Green tax incentive on

environmentally friendly cars

Non tari� barrier yes 32 4 17 yes

Kazakhstan State Program for the Forced

Industrial Development for

2010-2014

Export subsidy no na 18 na no

Malaysia Trade implications of the 2011

Budget

Export subsidy no 37 10 44 no

Republic of

Korea

Special �nancing scheme for

"Hidden National Champions"

Trade �nance no na 8 na no

Republic of

Korea

Joint �nancing initiative for

trade and investment in

"green" products

Bail out / state

aid measure

yes 45 6 17 yes

Russian

Federation

Injection of 4,33 billion rubles

(96 million Euro) into Russian

RUSHYDRO (green energy)

company

Bail out / state

aid measure

yes 4 1 1 yes

Russian

Federation

The Strategy of the power

machine building for

2010-2020 and up to 2030

Export subsidy no 55 3 na no
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Table A1 (b): Overview of �green� crisis-era measures

discriminatory and pending

Implementing

jurisdiction

Measure title Measure type Main ATP AS ATL Incl

Japan New stimulus package Bail out / state

aid measure

no na na na no

Republic of

Korea

Key Economic Policy

Statement for 2010

Bail out / state

aid measure

yes 56 6 24 no

Republic of

Korea

Tax plans for 2010 Investment

measure

no 9 1 2 no

Table A1 (c): Overview of �green� crisis-era measures

liberalising and implemented

Implementing

jurisdiction

Measure title Measure type Main ATP AS ATL Incl

Belarus,

Kazakhstan,

Russian

Federation

Import duty reduction on

some materials used for

production of solar energy

modules

Tari� measure yes 19 2 2 yes

China Removal of local content

requirement on wind turbines

Local content

requirement

yes 41 2 4 yes

India Union Budget 2010-11

announces Tari� measures

Tari� measure no 23 8 50 yes

Pakistan Tari� reductions on

intermediate products, tari�

exemption of energy saver

lamps

Tari� measure yes 31 6 11 yes

Republic of

Korea

Tari� reductions on "green

goods"

Tari� measure yes 16 3 2 yes

Thailand Import duty reduction for

green cars and components

Tari� measure yes 37 3 7 yes

Thailand Reduction of import duties on

eco-car parts and materials.

Tari� measure yes 3 4 16 yes
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