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This HET reviews the current state of the EUs 

GHG emissions outside of its borders and 

highlights corresponding policy gaps where 

actions might be undertaken. 

1) Introduction 

The Paris agreement has set ambitious 

decarbonisation goals for keeping this 

century’s global temperature rise below 2 

degrees Celsius and to make further efforts to 

limit the temperature increase to 1.5 degrees 

Celsius above pre-industrial levels. As a 

landmark agreement, it has been signed by 

191 parties who, for the first time, supported 

their ambition by submitting Intended 

Nationally Determined Contributions (INDC), 

i.e. pledges to reduce emissions, which will be 

revised and increased on a five-year basis. 

Recent approval by the EU on 4 October 2016 

(EU-PRD, 2016) has brought the number of 

ratifying parties to 84, representing 61% of 

global emissions (WRI, 2016) and bringing the 

agreement into force in early November 2016.  

From a national perspective, Greenhouse Gas 

(GHG) emissions can be reduced both, 

domestically and abroad. Currently, most EU 

member states are setting ambitious domestic 

decarbonisation targets. In parallel, 

international mechanisms such as the Clean 

Development Mechanism (CDM), international 

cooperation and targeted trade agreements 

give EU countries the option of contributing to 

their Paris agreement targets outside of their 

borders. 

Considering that the EU is a net importer of 

GHG emissions (see section 2) and that some 

emission reductions may be more cost-

effective when achieved abroad rather than 

domestically, this Hot Energy Topic (HET) 

looks at how EU countries can achieve climate 

targets outside of the unions’ borders both 

today and in the future. To this end, the HET 

first describes the EU’s current GHG emissions 

and then reviews existing policies which 

influence the EU’s emissions outside of its 

borders. Finally, it evaluates the effectiveness 

of existing policies, identifies policy gaps and 

gives recommendations on how to achieve 

further GHG emission reductions abroad. 

2) Overview of the EU’s GHG 

emissions inside and outside its 

borders 

Figure 1 shows that each citizen in the EU 

emits an annual average of 8.3 to 14 tons of 

CO2 due to consumption, depending on the 

year and applied methodology. This includes 

emissions related to purchased goods and 

services, private emissions due to mobility and 

heating as well as emissions due to 

investments (Eurostat, 2011). One estimation 

is that in 2012, the EU’s domestic and net 

imported carbon emissions amounted to 2.8 

and 1.0 billion t CO2 respectively (Figure 1; 

Eurostat, 2016). Domestic carbon emissions 

peaked in 2005 and dropped strongly in 2009 

due to the economic crisis; net carbon imports 

have increased since 2000 and peaked in 2008 

(Eurostat, 2016). 

 

Figure 1: Total and per capita carbon emission 
estimates in four key studies. Own figure based on 
data from (Tukker et al. 2014; Eurostat, 2016; 
OECD, 2015; Kornerup Bang et al. 2008) 
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When considering carbon imports, one also 

refers to the carbon “embodied” in a product. 

These emissions are generated directly or 

indirectly during the life-cycle1 of a product or 

service. With international trade, certain 

stages of a product’s life-cycle can take place 

in other parts of the world. These indirect 

carbon emissions are the so-called “carbon 

emissions embodied in trade”. In other words: 

these are emissions which occur abroad due to 

the domestic demand for the product. 

In this context, the EU is a net importer of 

GHG emissions: the aforementioned studies 

evaluated that about 12% to 35% of the EU’s 

consumption-based GHG emissions occur 

abroad (Figure 1; Annex B)2. This relates to 

imports of emission-intensive goods from 

other regions and to the high carbon intensity 

of production in these regions. In fact, (Tukker 

et al., 2014) estimated that emissions per unit 

of GDP in China and India can be as much as 

6 and 4 times higher than in EU countries. 

In 2004, international trade flows embodied 

23% of global CO2 emissions, or 6.2 billion t 

CO2, primarily as exports from China and 

other emerging markets to consumers in 

developed countries (Davis and Caldeira, 

2010) as indicated in Figure 2. In 2007, again, 

23% of global GHG emissions were embodied 

in trade (Tukker et al., 2014). In countries like 

Switzerland, Sweden, Austria, the United 

Kingdom, and France, more than 30% of 

consumption-based emissions were imported; 

many Europeans faced net imports in excess 

of 4 t CO2 per capita in 2004 (Davis and 

Caldeira, 2010). 

 

                                                           
1 The life-cycle includes all stages from resource 
extraction to processing, assembly, transport and sale, 
and use and disposal. 
2 See Annex A for methodology 

 

Figure 2: Largest interregional fluxes of emissions 
embodied in trade from dominant net exporting 
countries (blue) to the dominant importing 
countries (red). Figure and caption from (Davis and 
Caldeira, 2010) 

Influencing these emissions can be achieved 

by either: (a) reducing consumption, (b) 

switching to suppliers with lower carbon 

intensities, or, as focused on in this HET, by 

(c) influencing technologies and policies in 

region of origin. 

3) Policies for influencing GHG 

emissions outside the EU 

A review of key policies currently in place on 

both EU and international levels and aiming at 

influencing the EU’s emissions outside of its 

borders is presented in Table 1.



 

The INSIGHT_E project is funded by the European Commission’s under the 7th  
Framework Program for Research (2007-2013) 

Hot Energy Topic 

October 2016 18 
 

Table 1: Review of key policies influencing EU’s GHG emissions outside the EU (EU-Clima, 2016a) (GCCA, 2016) (GCF, 2016) (EU-Europeaid, 
2016), (EU-Environment, 2016) (ICAO, 2016a) (IMO, 2016) 

Implementin
g agent 

Measure Short description 
Regional 
coverage 

Impact sector 
Voluntary 

or 
mandatory 

European 

Union 

The EU 
Emissions 

Trading System 
(EU ETS) 

Cap-and-trade system to limit emissions within the EU. Participants in the EU 
Emissions Trading System (EU ETS) can use international credits from CDM and 
JI towards fulfilling part of their obligations under the EU ETS until 2020, 
subject to qualitative and quantitative restrictions. EU legislation specifies 
maximum limits up to which operators under the EU ETS may use eligible 
international credits for compliance in phases 2 and 3. The EU has a domestic 
emissions reduction target and does not currently envisage continuing its use of 
international credits after 2020. 

Emission cap within 
the EU. Possible use 

of (worldwide) 
international credits 

until 2020. 

Power and heat 
generation, energy 
intensive industry, 

commercial aviation 

Mandatory for 
the eligible 
business 
activities 

Climate change 
cooperation 
with non-EU 

countries  

The European Commission works with several countries to: 
- Build political will and trust to fight climate change 
- Develop domestic emission reduction policies 
- Build capacity & technology transfer 
- Ensure aid effectiveness 

Several developed 
and developing 

countries (including 
China and India) 

Various Voluntary 

Blending 
mechanisms 

The EU implements blending operations through regionally or thematically 
focused financial instruments that support projects contributing to the fulfilment 
of EU and partner country strategic development goals. Blending is an 
instrument for achieving EU external policy objectives, complementary to other 
aid modalities and pursuing the relevant regional, national and overarching 
policy priorities. The principle of the mechanism is to combine EU grants with 
loans or equity from public and private financiers. This covers: 
- Investment grant & interest rate subsidy 
- Technical assistance 
- Risk capital (i.e. equity & quasi-equity) 
- Financial guarantees 

International 

Energy and 
transport 

infrastructure 
initiatives, social 

infrastructure and 
support to the local 

private sector 

Voluntary 

Trade 
agreements 

Trade is used in various agreements to promote sustainable development 
multilaterally or unilaterally. In this context, the EU's "Generalised Scheme of 
Preferences" (GSP) allows developing countries to pay lower or no duties on 
their exports to the EU. This gives them vital access to EU markets and 
contributes to their economic growth. 
 
Although trade agreements include adherence to key international labour and 
environmental standards and agreements, refer to prudent use of natural 
resources such as timber and fish, and seek to promote practices that favour 
sustainable development such as Corporate Social Responsibility, no mention is 
made of climate change and GHG emissions in these schemes. 
 

International Trade 
Both voluntary 

and 
mandatory 
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Cross-

country 

Global Climate 
Change 

Alliance+ 

Will support adaptation to climate change impacts and the inclusion of climate 
change resilience to overall development planning and implementation. 
Includes both technical and financial support. It also supports participating 
countries in decreasing carbon emissions and accessing international carbon 
markets (such as CDM). 

Least Developed 
Countries (LDCs) and 

Small Island 
Developing States 

(SIDS) 

Various Voluntary 

Cross-

country 
Green Climate 

Fund 

The Green Climate Fund (GCF) was adopted as a financial mechanism of the UN 
Framework Convention on Climate Change (UNFCCC) at the end of 2011. It 
aims to make an ambitious contribution to attaining the mitigation and 

adaptation goals of the international community. Over time it is expected to 
become the main multilateral financing mechanism to support climate action in 
developing countries. 

International Various Voluntary 

Cross-

country 

Introduction of 
the Carbon 

Offsetting and 
Reduction 

Scheme for 
International 

Aviation by the 
International 
Civil Aviation 
Organization. 

During its 38th national assembly in 2013, ICAO approved the development of a 
Global Market-Based Mechanism (MBM) that would integrate international 
aviation emissions. Instated from 2016, it will be applied in a three phased 
approach between 2020-23, 2024-2026 and 2027-35 moving from voluntary 
engagement to compulsory participation. The objective is to enforce Carbon 
Neutral (baseline 2019-20) from 2021 as well as diligent MRV for participating 
airlines. The final version of this agreement was further signed into application 
on 4 October 2016 as part of ICAOs 39th national assembly. 
This strategy is parallel to operational and technical efficiency recommendations 
and campaigns for voluntary airline emissions reductions. 

International 
International 

aviation 
Voluntary 

Cross-

country 

International 
Shipping 
Emissions 
Reduction  

In 2011 the IMO adopted technical obligations for new ships and operational 
impact reduction obligations for existing fleets with the development of 
compulsory ship energy efficiency plans. The first legally binding agreement 
since the Kyoto Protocol, it entered into force on 1 January 2013 and expects 
new-build to reach 30% higher efficiency levels by 2025 as compared to 2014 
using minimum energy efficiency levels per tonne mile as milestones revised on 
a five year basis. These obligations apply for all ships of 400 t or more 
independently of nations, ports and flags. 

International 
International 

Shipping 
Mandatory 

Cross-

country 

COP21 - Paris 
2015. 

International 
finance  

As part of the Paris agreement, the EU is committed to contributing its 'fair 
share' towards the developed countries’ goal of jointly making available USD 

100 billion per year by 2020. Current participation stands at EUR 14.5 billion in 
2014 (EU-Clima, 2016b), further the Union has pledged to dedicate at least 
20% of 2014-2020 budget to climate action representing around EUR 180 
billion (EU-Clima, 2016c). The EU's approach is twofold: to provide grant 
funding directly to the poorest and most vulnerable countries, and to use grant 
funding to leverage private investment by combining grants with loans and 
equities from public and private sources, including bilateral and multilateral 
development banks. 

International various Voluntary 

Cross-

country 
COP21 - Paris 
2015. ITMO  

Internationally Transferable Mitigation Outcomes (ITMO) provide the future 
framework for international policy linkage and the heterogeneous development 
of market based policies for the mitigation of climate change. Inclusive of any 
cooperative approach for GHG emission reduction between any parties, ITMOs 
represent the structural tool for countries to comply with their INDC 
commitments.  

International various Voluntary 



Hot Energy Topic 
October 2016 18 

 

 The INSIGHT_E project is funded by the European Commission’s under the 7th 
Framework Program for Research (2007-2013). 

 

 

4) Effectiveness of existing policies in 

reducing the EU’s GHG emissions 

This sections looks at the effectiveness of 

selected policies as described in Table 1. Most 

popular schemes to reduce emissions outside 

of EU’s (and other high-income countries’) 

borders are market based mechanisms. Other 

important policies include sector-specific 

programmes and the mechanisms expected as 

outcome of the recent COP21 agreement. 

a) Market-based mechanisms (MBM) 

The largest MBM is the Clean Development 

Mechanism (CDM). Operating since 2006, 

the CDM initiative has registered 7,740 

projects issuing a cumulative total in excess of 

1.7 billion certificates 3  (CER) as of 31 July 

2016. Geographically, projects have been 

concentrated in China, India and Brazil 

representing respectively 59.8%, 11.5% and 

4.9% of all issued CERs. Recent years have 

however seen application numbers drop quite 

significantly with monthly averages for new 

initiatives dropping from 123 over 2009-12, to 

16 since the end of Kyoto’s Commitment 

Period 1 (CP1) in 2012 (yearly values) 

(UNFCCC, 2016a). Involving one party each 

from a developed and a developing country so 

as to offer the first flexible mitigation options 

while supporting sustainable development in 

the second, CDMs have had their parallel 

involving only so called Annex 1 countries. 

Though excluded from the EU ETS since 2014, 

Joint Implementations (JI) had mitigated 

up to 871.9 million t CO2-eq (ERU; Emission 

Reduction Unit) in 2015 with a main focus on 

Ukraine (59.3%) the Russian Federation 

(30.5%) and Poland (2.3%). Again however, 

75.3% of these certificates were issued before 

the end of 2012 and issuance levels dropped 

by 99% between 2014 and 2015 (UNFCCC, 

2016b).  

Finally, individuals, corporations, 

governments, etc. can also generate and trade 

Voluntary Emission Reductions (VERs) to 

offset GHG emissions. This scheme has seen a 

6% increase between 2014 and 2015, but is 

                                                           
3 One certificate represents 1 t CO2 –eq mitigated.  

limited by a small demand and still represents 

much smaller volumes than CERs with 42 

million t CO2-eq  issued as VERs in 2015 

(cumulative total of 329.8 million t CO2-eq). 

With a total of 169.1 million t CO2-eq  the VER 

market represents just 10% of its current CER 

counterpart weighing 1.704 billion t CO2-eq  

(FTEM, 2016; UNFCCC, 2016a). Though 

currently considered stagnant, this market 

could have a role to play in developing new 

sources of certificates for e.g. the aviation 

sector and their upcoming GHG mitigation 

scheme. 

All certificates, once issued, can be exchanged 

on Emissions Trading Systems worldwide and 

take part to both primary – initial sale – and 

secondary – recirculation – markets. Of similar 

structure, such markets exist primarily in 

Europe, North America and China. Initiatives 

are also emerging in Kazakhstan and South 

Korea, while others, Australia and New 

Zealand, ceased operations in 2014. While 

global markets have been seen to contract 

19% in 2015 this is mainly due to the EU ETS 

29% drop in traded volumes – still 

representing 80% of all traded worldwide 

totals. Others, including the North American, 

Chinese and Kazakh markets, are growing 

significantly. The first has two cap and trade 

markets that developed by 121% in 2015 

alone. The second will push its ETS market 

from a pilot phase to full operation in 2017: 

the initiative already includes 340 projects 

with 900 waiting for registration and stands to 

represent over 4 billion t CO2-eq annually. The 

third includes 60% of national emissions and 

has seen increased volumes (+56% to 1.9 

million t CO2-eq) and values (from 0.6€/t to 

3€) in 2015 (CMM, 2016) 

These systems have however proven limited in 

terms of overall impact. When considering a 

high baseline emissions scenario from 2016 

onwards for example, cumulative emission 

reductions still need to reach 75 million t CO2-

eq by 2020 to ensure consistency with a +2 

degree Celsius pathway4 (CAT, 2016). Further, 

reaching a point where certificates of any kind 

are available and issued to the market is a 

                                                           
4 Current policy scenarios also fall slightly short leaving 
the gap at 20 million t CO2-eq. 
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complicated process in itself. Including high 

costs and long lead times, it is often a 

deterrent for small projects with limited 

financing. Although not subjected to the same 

level of scrutiny as CERs or ERUs, VERs still 

have to undergo Measuring Reporting and 

Verification (MRV). Additionally, (Freeman et 

al., 2014) found that different MRV 

methodologies may yield different amounts of 

tradeable credits: in the case of clean cook-

stove, they found that standard methodologies 

consistently under-delivered when compared 

to the Gold Standard methodologies that 

offered up to 1.79 times the allowable credits 

by considering CH4 as well as CO2. Including 

environmental forcing only intensifies the 

discrepancy. Finally, concerns have also been 

voiced regarding the risk of double counting 

emissions reductions under current UNFCCC 

systems. Though largely covered by stringent 

rules for Kyoto protocol related frameworks, 

difficulties arise when including certificates 

from other bilateral agreements subjected to 

alternate accounting methodologies 

(Schneider et al., 2014).  

b) Sector-specific policies 

In 2001, transport contributed 19.4% to the 

global CO2 emissions. Thereof trade 

contributed 8.7%, while air, sea and other 

transport represented 2.5%, 3.0% and 5.2%, 

respectively (Kornerup Bang et al., 2008; 

Annex C). Today in fact, major transport 

organisations are being forced into 

implementing binding GHG mitigation 

strategies. This applies specifically to 

international aviation and maritime 

transportation. 

Already included in the EU ETS market in 2013 

for flights within the European Economic Area 

(EEA), the International Civil Aviation 

Association (ICAO) has passed into agreement 

its will to develop the so called Carbon 

Offsetting and Reduction Scheme for 

International Aviation – CORSIA (ICAO, 

2016b). This Global MBM will be phased in and 

move from a pilot – voluntary – phase (2021-

23), to binding for voluntary participants 

(2024-26) to fully binding for activities 

exceeding a minimum threshold in 2018 

(2027-35). Provisions are made for exempting 

certain developing countries who do not 

volunteer. As of 12 October 2016, 66 States, 

representing 86.5% of international aviation 

activity, have pledged to voluntarily 

participate in the new global MBM scheme 

(ICAO, 2016c). For reference, international 

aviation was responsible for 781 million t CO2-

eq in 2015 (ATAG, 2015) representing 3.44 

billion passengers and 188 billion TKM5 2015 – 

up 6.9% and 2% respectively from 2014 (WB, 

2016). 

In parallel, on 1 January 2015 the shipping 

industry brought into force modifications to 

the International Convention for the 

Prevention of Pollution from Ships, tightening 

restrictions on sulphur oxide emissions (SOX) 

and particulate matter from ships within 

Emission Control Areas (ECA). Admissible 

levels fall by 90% in ECAs and by 86% by 

2020 in all other areas (IMO, 2015). Also, 

setting the first binding climate agreement 

since Kyoto the IMO adopted in 2011 

regulations to come into effect by January 

2015 implementing Energy Efficient Design 

Index minima for all new build worldwide, and 

operational reduction obligations for existing 

fleets, also, worldwide. Under this scheme, 

new build operating in 2025 will have to be 

30% more efficient than corresponding cargos 

year 2014. For reference, international 

shipping emitted 796 million t CO2-eq in 2012, 

i.e. 2.2% of total global emissions for that 

year. Before the global economic downturn of 

2008, these figures were estimated 885 

million t CO2-eq and 2.8%. (IMO, 2016). This 

represented traded volumes of 9.84 billion t in 

2015 (9.197 in 2012) – 4/5ths of total 

merchandise trade. Dynamics have evolved 

over time to make developing countries a 

strong player with 60% and 61% of global 

loaded goods and unloaded goods. 

(Dominated by Asia in 2014). Overall, this 

activity totalled an estimated 52,752 billion 

ton miles in 2014 – up by 4.4% from 2013 

(UNCTAD, 2015). 

While the policy measures described above 

may influence the transport-related emissions 

                                                           
5 Tonne Kilometre – a freight transport unit representing 
the service of moving one tonne of payload a distance of 
one kilometre 
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of trade, no policies were found directly 

influencing the production-related carbon 

content of imported products. 

c) COP21 agreement 

Finally, the structural promise left by the 

COP21 in Paris will broaden and modify 

current initiatives to account for mitigated 

carbon emissions. Intentionally vague 

regarding implementing bodies and structures, 

the agreement calls for high levels of 

transparency and sets the basis for developing 

new sustainable development and GHG 

mitigation frameworks adding the flexibility for 

both cooperative and non-market approaches. 

Based on generating Internationally 

Transferable Mitigation Outcomes – not 

intended as a unit. These actions are voluntary 

in nature between two parties – no mention of 

Annexes 1 or 2 – and are expected to broaden 

the current mitigation perspective in support 

of INDC progress and net emission reduction 

(CEPS, 2016). 

To date, 163 INDCs have been submitted 

representing 98.8 % of global emissions (WRI, 

2016). The full implementation of both 

conditional and unconditional pledges, 

although representing a cut of between 9 and 

11 billion t CO2-eq by 2030, would still leave 

up to a 14 billion t CO2-eq gap relative to the 

global emission level required for keeping 

temperature increase below 2 degrees Celsius 

(PBL, 2016); in their current state, INDCs 

imply an increase in global temperatures in 

the range of 2.6–3.1 degrees Celsius by 2100 

(Vandyck et al., 2016). 

Criticism has also arisen regarding the 

significant differences between INDCs as well 

as missing pieces of information for 

understanding the scope and impact of certain 

pledges making comparison difficult and 

projections beyond 2030 speculative. This is 

particularly the case for targets that are 

framed as intensity targets or baseline 

scenario targets, where projected GDP or 

baseline scenario emissions are not specified, 

or targets that set a year to peak emissions 

and don't specify the peak emissions level 

(WRI, 2015). 

 

5) Conclusions 

The EU is a net importer of carbon emissions. 

Depending on the year and the estimate, up to 

over one third of the EU total consumption-

related emissions happen outside of its 

borders (Figure 1). The EU has been 

diminishing domestic GHG emissions directly 

through a comprehensive array of policies, 

such as the ETS scheme.  Conversely however, 

this study found that only scattered policies 

are available for the EU to reduce GHG 

emissions outside of its borders. Different 

sectors and regions are covered by different 

programs which are effective in tackling the 

disparities in emissions in different regions. 

Further, most programs are not 

comprehensive, leaving out sectors with 

significant emissions, such as trade. Foreign 

emission reductions will therefore rely both on 

a consolidation of existing policies and the 

development of new, specific, approaches to 

cover the remaining gaps. 

Looking at existing market-based emission 

trading mechanisms, this study found that 

even if significant amounts of GHG emissions 

were traded in recent years through these 

programs, they may still be falling short of 

expectations. In fact, the most popular 

emission trading scheme (CDM) achieved less 

than 14% of potential targets to remain 

consistent with a +2 degree Celsius future. 

Additionally, existing programs were found to 

be time, data and finance intensive (e.g. 

Freeman and Zerriffi, 2014). The Paris 

agreement presents good promise to improve 

market based mitigation schemes, even 

though to date certain countries’ pledges 

remain incomplete or partly unclear. 

In addition to the aforementioned policies and 

programmes, the EU is trying to influence 

emission levels and broader sustainability 

using several other schemes, such as 

financing and blending for low-carbon 

projects, and climate change cooperation with 

non-EU countries. Notably, the EU pledged, 

within the Paris Agreement, to contribute its 

'fair share' towards the developed countries’ 

goal of jointly making USD 100 billion per year 

available by 2020.  
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This study found that very little is being done 

to influence the carbon emissions that results 

from the EU trade activities. Given the 

significant consumption-based emissions 

abroad of the EU (Figure 1), this is a clear 

gap. Goals to reduce EU emissions are 

pointless if this is done through pollution 

displacement (“carbon leakage”), i.e. national 

policies are circumvented through imports of 

carbon intensive goods (Kornerup Bang et al., 

2008). Existing trade agreements include key 

international labour and environment 

standards. However, little or no mention is 

made of climate change and GHG emissions in 

these schemes. Additionally, it is likely that 

existing national or regional climate policies 

themselves — such as the European Emission 

Trading Scheme — have had a minimal effect 

on international trade (Peters et al., 2011). 

As seen in the previous section, progress is 

being made in curbing GHG emissions in 

international shipping and aviation, however 

that represents only approximately 5.5% of 

the transport-related global emissions 

(Kornerup Bang et al., 2008; Annex C), and 

do not affect the production-related carbon 

content of imported products. 

This study therefore suggests that more might 

be done to reduce trade-related GHG 

emissions and minimize carbon leakage. As a 

matter of fact, trade policies should not be 

separated from policies on climate change 

(Peters et al., 2011). New schemes could be 

designed that, without diminishing the 

competitiveness of developing exporting 

economies, reward low-carbon products in 

trade. For instance, price mechanisms, or 

special systems of duties could be applied to 

reward the import of low-carbon products over 

equivalent higher-carbon ones. These would 

have to be combined with standards and 

industry-specific mechanisms to evaluate the 

carbon content of products. 

Any new mechanism would require a thorough 

analysis in order to understand trade flow and 

international competitiveness implications. It 

would need to be framed into the international 

trade regulations and consider the effects on 

aspects such as competition, development and 

political aspects. Most importantly, such 

schemes should reward competitiveness of 

low-carbon productivity within exporting low- 

and middle- income countries, and not result 

in decreased competiveness of their overall 

export system. In fact, such new policies 

should be designed to reduce GHG emissions 

in exporting countries but without decreasing 

their international competitiveness. 
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Annex A 

For the calculation of total carbon emissions 

embodied in a region’s trade, environmentally 

extended multi-regional input-output tables 

are usually used. They link regional economic 

input-output tables, bilateral trade and 

environmental flows with the goal of 

determining the environmental impact of 

domestic and imported consumption. Such a 

table is schematically represented in Figure 3. 

The Leontief method (Leontief, 1986) is well-

established in economics and used for the 

analysis of the interconnections between 

economic sectors. Together with the 

environmentally extended multi-regional 

input-output tables it is used to calculate the 

domestic carbon emissions as well as the 

carbon emissions embodied in trade of the 

regions under consideration. 
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Figure 3: Example of a multi-regional 

environmentally extended input-output table of 
three countries. Figure from (Tukker et al., 2014). 

For this study, estimates from different 

organisations for the carbon embodied in EU 

trade were selected: (Eurostat, 2016) (OECD, 

2015) (Tukker et al., 2014) and (Kornerup 

Bang et al., 2008). The studies and their key 

parameters are summarized in Table 2. 

Table 2: Key studies for carbon embodied in EU 
trade and their characteristics 

Study Data source 
Study 
region 

Study 
year 

Eurostat 
(2016) 

Eurostat 
 

EU28 2012 

CREEA 
(2014) 

EXIOBASE 
 

EU27 2007 

OECD 
(2015) 

IEA CO2 
emissions 

OECD ICIO6 
EU28 2012 

WWF 
(2008) 

GTAP7 EU27 2001 

 

Annex B 

 

Figure 4: Sectoral contributions to the EU CO2 
emissions in 2012. Own graph based on data from 
(Eurostat, 2016). 

                                                           
6 OECD’s ‘Inter-Country Input-Output’ (ICIO) system. 
https://www.gtap.agecon.purdue.edu/ 
7 ‘Global Trade Analysis Project’ (GTAP). 
https://www.gtap.agecon.purdue.edu/ 
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Annex C 

 

Figure 5: Sectoral contribution to the global CO2 
emissions in 2001. Own graph based on data from 
(Kornerup Bang et al. 2008). 
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