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Abstract
We examine the importance of linkages between the Swiss economy and other regions
(especially Western Europe) for the carbon profile of Switzerland. We employ MRIO
(multi-region input-output) methodologies. This allows us to move beyond direct
emissions inside Switzerland, and to look at emissions elsewhere supported either by
demand from Swiss industry, or from Swiss consumers. Given strong intermediate
linkages between Switzerland and neighbouring economies, they are an important
part of the carbon footprint of Swiss consumers. Over the period 1997-2011, there has
been a substantial drop in Swiss emissions intensity in production and consumption,
whether measured per unit of real GDP or per capita. Carbon intensity of consumption
fell between 1997 and 2004, and has been level since. On the production side, the
drop in national emissions has been accompanied by a pattern of clear emissions
outsourcing. On net, the Swiss carbon deficit has grown, and Swiss emissions on a
per capita basis from production (once we allow for embodied emissions from other
countries who have supplied inputs to the Swiss economy) have increased roughly 25%
over the same period.
JEL classification: Q56, F18.
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Introduction

The relationship between emissions and economic growth is at the centre of debate on
appropriate policies for targeting greenhouse gas emissions. The need for urgent action
regarding climate change is emphasized in the formulation of the UN’s sustainable development goals (SDGs), while the Paris climate conference (COP21, December 2015) stresses
the importance of broadening the geographic scope of action. The Paris Agreement was
finally adopted by 195 developed and developing countries. In this regard, expanding
production and consumption in emerging economies pose challenges not just to emissions
targets themselves, but also to the cross-country fairness of effective policy instruments.
Further complicating the policy challenge is the deepening of cross-border trade and production linkages, which weaken the links between national commitments on emissions on
the one hand and the actual incentives for controlling emissions globally on the other.1
With outsourcing and cross-border production networks, national targets, for example for
industry based in Switzerland, miss CO2 produced in one location, for example China, and
consumed in Switzerland. Hence, while the treaty framework first developed to address
emissions levels (i.e. the Kyoto Protocol) rests on commitments on emissions within
national boundaries, the connection between local activity and global emissions has been
weakened by the emergence of regional and global production networks (aka global value
chains).2
In this paper, we examine Swiss linkages to Europe (and more broadly to the world) and
how this effects Swizerland’s profile in terms of CO2 emissions. In controlling for crossborder linkages between production based emissions in one country and final consumption
1
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See Baldwin and Lopez-Gonzalez 2015, and Koopman, Wang, and Wei 2014 on how national production
networks have been supplanted by cross-border ones. This poses regulatory and political economy
challenges well beyond managing carbon inventories.
Several authors have addressed the problem of responsibility for emissions and have computed comparable inventories of carbon emissions based not only on national (territorial-based) production but also on
final consumption (see, e.g., Peters et al., 2012, Aichele and Felbermayr, 2012, and Fernández-Amador
et al., 2016). These datasets reveal that the bulk of carbon emissions are concentrated in a few countries
and that emissions embodied in trade have increased in recent years. Furthermore, emissions embodied in consumption are much larger than emissions associated with production activities in developed
economies. In addition, Aichele and Felbermayr (2012) show that the ratification of the Kyoto Protocol
lowers emissions produced in a country, but is associated with an increase in emissions derived from
imports and thus has no significant effects on consumption inventories overall.
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in another we are able to focus on the entire carbon chain. For this purpose, we work
with a recent dataset developed by Fernández-Amador et al. (2016). These data comprise
a panel of 78 geographic entities (66 countries and 12 composite regions, covering a total
of 178 economies) over the years 1997, 2001, 2004, 2007, and 2011. The data provide
comparable inventories of emissions based on production and final consumption for 14
years following the adoption of the Kyoto Protocol and the first 6 years since it came into
effect in 2005. These data, by construction, trace emissions through stages of production
(and so reflect trade in CO2 embodied in trade in intermediate input) to final production,
similar to the recent literature on trade in value added.

2

Methodology and Data

In what follows we work with a comprehensive dataset of national inventories of CO2
emissions embodied in national standard (geographical) production, final (or embodied)
production, and consumption. The dataset encompasses 187 economies (grouped into 78
countries and regions) and 55 sectors, covering 1997, 2001, 2004, 2007, and 2011, based
on a multiregional input–output (MRIO) methodology.

3

The data account for primary

emissions from all regions in global supply chains and calculate the emissions contained
in international flows of intermediate and final goods and services traded. While we work
with data based on Fernandez-Amador et al (2016), we briefly explain the properties of
the date here.
The primary source for calculating national CO2 emission inventories is the Global Trade
Analysis Project (GTAP) database. It contains all the relevant energy volume, trade, and
input–output data. We used GTAP releases benchmarked to 1997 (GTAP 5), 2001 (GTAP
6), 2004, 2007, and 2011 (GTAP 9). The dataset comprises 57 sectors and, depending on
the release, up to 140 economies. Nevertheless, we restricted ourselves to the 78 regions (66
countries and 12 composite regions) present in GTAP 5 to maintain consistency between
3

Environmentally extended MRIO methodologies are the preferred method to compute emission inventories and related measurements in the complex framework of international trade (Lenzen, Kanemoto,
Moran, and Geschke 2012)
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the releases (see Table 1). We aggregate the trade- and transport-related sectors (land, air,
and marine transport), ending up with 55 different sectors (See Table 2). In particular,
we havve pooled the transportation sectors and endogenized demand for international
transportation in the MRIO table following the assumptions of Peters and Lennox (2011),
because GTAP does not link demand for international transportation in a sector to its
supplier.
Following some correction for sectoral fossil fuel usage (See Fernández-Amador, Francois,
and Tomberger 2016), we start with carbon intensity of each sector in each region. We
can define the vector of sectoral gross outputs in region i as xi = (xi,1 , xi,2 , . . . , xi,s )0 . The
dimension of the vector, s, calls for the number of sectors defined in the economy (55 in
our computations). Therefore, we can define the vector of sectoral emission-intensities in
region i as ei = (ei,1 , ei,2 , . . . , ei,s ), whose dimension also corresponds to the number of
sectors s. Each element in ei is calculated as the ratio of CO2 emissions per gross output
of the corresponding sector.
The next step is to calculate the MRIO tables for each year from input–output, trade,
and demand data provided by the GTAP database following Peters and Lennox (2011).4
In a multi-regional setting (see also Peters 2008), we define the exporter region as r and
the importer region as p, such that r, p ⊆ [1, n], where n stands for the total number of
regions considered (in our case, 78 regions). The gross output of a sector can be used
as intermediate input for another sector or as final demand. Therefore, the companion
vector of sectoral gross output for all the n regions is equal to the intermediates required
as inputs from all sectors in all regions plus final demands from all regions. That is,
4

Kanemoto, Lenzen, Peters, Moran, and Gechke (2012) discuss several methods to compute carbon
emissions embodied in trade. A broader discussion of MRIO methodologies can be found in Davis and
Caldeira (2010), Davis, Peters, Caldeira (2011), and Peters (2008), among others. Hereafter, we use
lower and upper case letters for vectors and matrices, respectively.
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where (x1 , x2 , x3 , . . . , xn )0 is the companion vector of sectoral gross output for all the n
regions. Arp is the s × s matrix of trade in intermediates from region r to region p (which
refers to domestic flows wherever r = p). We follow input–output conventions and define
flows across rows as sales and flows down the columns as expenditures. The components
of the Arp matrices were normalized to sectoral gross output. So, each element akj in
Arp denotes the direct inputs from sector k in region r needed for a sector j in region p
to produce one unit of output, where k, j ⊆ [1, s]. Each element ypr in the last matrix
appearing on the right-hand side of equation (1) denotes the final demand in region p for
products from region r, being ypr = (ypr,1 , ypr,2 , . . . , ypr,s )0 a column vector of dimension
s where each element ypr,z is the final demand in region p for products from sector z in
region r. The vector l is an all-ones column vector of dimension n. The product of the
matrix of final demands by the vector l, Y l, results in the column vector of total final
demands y.
To take into account the indirect flows of CO2 emissions through global supply chains, we
first condense the expression above to x = Ax + y, and solve for the companion vector of
gross outputs such that x = (I − A)−1 y. The matrix A is the MRIO matrix that collects
all the intermediate input requirements of all sectors in all regions. It is of dimension
(n · s) × (n · s). The matrix (I − A)−1 is the Leontief inverse matrix, where I is the identity
matrix. The Leontief inverse in the multi-regional framework is the matrix of total, direct
and indirect, unit input requirements of each sector in each region for intermediates from
each sector in each region. The columns of the Leontief inverse matrix show the unit input
requirements, direct and indirect, from all other producers (rows), generated by one unit
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−1
−1
of output. Denoting its sub-matrices as (I − A)−1
rp , each element (i − a)kj in (I − A)rp

contains the direct and indirect inputs needed from sector k in country r to produce one
unit of output in sector j in country p.
Finally, we compute the final (embodied) production and final consumption emissions
inventories at a national level. We can define the flux of CO2 emissions embodied in final
o , f o , . . . , f o ), and the flux of CO emissions embodied
production of region r, fro = (fr1
2
rp
r2
c , f c , . . . , f c ). We calculate f o and f c as
in final consumption of region r, frc = (f1r
pr
r
r
2r

fro = E (I − A)−1 or ,

(2)

frc = E (I − A)−1 cr ,

(3)

In expressions (2) and (3), we have defined the diagonal matrix E of dimension (n · s) ×
(n · s). The vector of elements of the main diagonal of E is equal to e, the row-vector of
dimension 1 × (n · s) defined above that summarizes regional emission-intensities. Thus,
we rescale the Leontief inverse matrix using the vector of regional emission-intensities
e = (e1 , e2 , . . . , en ). The term E (I − A)−1 in equations (2) and (3) is the vector of total
(direct and indirect) embodied carbon intensities of each sector in each region. It is a
matrix of dimension (n · s) × (n · s). The vectors or and cr are the column-vectors of final
0 , y 0 , y 0 , . . . , y 0 ), and final consumption of region
production from region r, o0r = (yr1
rn
r2
r3
0 , y 0 , y 0 , . . . , y 0 ). Both have dimension (n · s). It should be noted that y
r, c0r = (y1r
rp
nr
2r
3r

in or denotes exports of final production from region r to region p, while ypr in cr denotes
imports of final demand by region r of production from region p; yrr denotes domestic
final demand. As mentioned above, both yrp and ypr are row vectors of dimension s.
Expression (2) describes the flux of emissions embodied in final production of region r,
which incorporates all intermediates used in the supply chain. In (2), carbon emissions are
a function of the bundle of intermediates from all sectors and regions that are embodied
in final production of region r, determined by (I − A)(−1) , and their carbon intensities,
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characterized by E. Analogously, equation (3) describes the flux of emissions embodied
in final consumption of region r. In (3), carbon emissions are a function of the bundle of
intermediates from all sectors and regions that are embodied in final demand of region r,
determined by (I − A)(−1) , and their carbon intensities, characterized by E.
o , . . . , f o ) show the final production of the region r using interThe elements of fro (i.e., fr1
rp

mediates from regions 1 to p. That is, the intermediates from regions 1 to p embodied in
final production of region r. Furthermore, the sum of the elements in fro across providers of
P o
intermediates, φor = p frp
, shows the total (direct and indirect) CO2 emissions embodied
in final production of region r. The companion vector of components φor , where r ⊆ [1, n],
constitutes our national final (embodied) production emissions inventories. Similarly, the
c , . . . , f c ) show the final consumption of the region r of intermedielements of frc (i.e., f1r
pr

ates from regions 1 to p. That is, the intermediates from regions 1 to p embodied in final
demand of region r. Furthermore, the sum of the elements of frc across providers of interP o
, shows the total (direct and indirect) CO2 emissions embodied in
mediates, φcr = p fpr
final consumption of region r. The companion vector of components φcr , where r ⊆ [1, n],
constitutes our national consumption emissions inventories.

3

Results for Switzerland

Following the methodology spelled out above, we have: (i) standard production inventories; (ii) final production inventories; and (iii) consumption-based emissions inventories.
The results are summarized in Tables 3 and 4, for Switzerland and for 14 other countries
and regions. Taking the data for Switzerland, we see for example that for Kyoto-type CO2
inventories based on location of activity, Switzerland’s emissions are down from 47 MMT
(million metric tonnes) in 1997 to 44 in 2011. However, Switzerland is an open economy,
embedded in Europe. Over this same period, there has been a dramatic re-organization of
industrial production into cross-border production networks (aka value chains). Switzerland has been no exception. The second column in Tables 3 and 4 report total carbon
embodied in final production in Switzerland. In other words, this second definition of CO2
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from production includes not only activity in Switzerland itself, but also activities in other
countries and regions, such as the EU and China, and the carbon from those activities as
well. On this basis, the carbon intensity of Swiss production has steadily risen, from 92
MMT in 1997 to 130 MMT by 2011. In other words, even before turning to the sources of
carbon embodied in Swiss production, it is clear that the decline in the carbon intensity
of local activity in Switzerland from 1997-2011 has been more than offset by an shift to
inputs from outside Switzerland that are relatively more carbon intensive, such that on
net Switzerland’s carbon intensity per unit of GDP (including embodied emissions) has
gone up over the 1997-2011 period.
A decomposition of the overall trend for Swiss carbon intensity is provided in Figure 1.
In the figure, we present the net trade position of Switzerland, in terms of MMT of CO2 .
The bars on the left indicate imports of carbon (for example the emissions contained in
steel produced in Germany and shipped to Switzerland for use in construction), while the
bars on the right indicate carbon emissions contained in Swiss exports that are from Swiss
activity. Given that in Tables 3 and 4 we have a substantial gap between location based
inventories and total inventories (the first two columns) we should not be surprised that
in Figure 1 we can see a clear negative net balance for Switzerland.
In terms of regional patterns, in 1997 36% of Swiss imports of embodied emissions came
from the higher income EU economies (the EU15 in the figure). This same share holds in
2011, reflecting the deep integration of the Swiss economy in Europe, in terms of sourcing
inputs from abroad. At the same time, China has gone from supplying rougly 7% or
Swiss imports of embodied emissions to around 14%. Interestingly, this has clearly been
at the expense of lower income Members of the EU (denoted EEU in the figure). These
economies have seen their share drop from 9% to 4.5% of Swiss imports on a carbon
basis. Russia has also seen a dramatic decline, with a carbon share that peaked in 2001
and has fallen steadily since. Overall, the carbon structure of Swiss imports reflects both
the steady reliance of Switzerland on Western Europe for inputs to production over the
full 1997-2011 period, and also a shift away from Eastern Europe (EEU and Russia) and
toward to East Asia over the same period.
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Figure 2 provides a per-capita time profile for the three sets of inventories for Switzerland.
Again, these reflect the patterns identified in Tables 3 and 4. Overall, while the carbon
footprint of the Swiss consumer has improved since 1997, this occurred between 1997
and 2004. There has been no real change since. On a consumption basis, the annual
carbon footprint of the Swiss consumer has fallen from 12.9 tonnes per capita in 1997
to 12.2 tonnes by 2011. More dramatically, based on traditional geographic inventories,
per capita emissions from production have fallen from 6.6 tonnes in 1997 to 5.6 tonnes
by 2011 (a drop of 15.5%). However... again we see that outsourcing of emissions means
that, when we focus on carbon embodied in final production, emissions per capita have
risen from 13.2 tonnes in 1997 to 16.5 tonnes in 2011. The West European share as a
source of these embodied emissions has remained steady even as the emissions themselves
have gone up.
For comparison, Figure 3 provides a geographic breakdown for Switzerland, compared to a
similar breakdown for Japan. This is based on the average shares over the sample period.
Starting with the lower panel, Here, we see that while, in Jaan roughly 84% of Japanese
emissions are actually consumed in Japan, on Switzerland the local consumer share of
emissions is closer to 74%. The primary difference is the large share, around 11%, that is
generated by Swiss activity but destined for consumption elsewhere in Western Europe.
Another 4% is destined for US consumers.
From the upper panel, we can again see how important integration of Switzerland into
Europe is for the carbon footprint of Swiss consumers. While in Japan, 69% of carbon
consumed comes from Japan itself, in Switzerland this home share on the consumer side
is only 37%. Indeed Western Europe accounts for a large share of carbon consumption,
over 21%, while in Japan no country or region has such a dominant role in supplying
consumption. The US stands out even more in the upper panel, serving as the country of
origin for 6.7% of embodied carbon ultimately consumed in Switzerland.
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4

Conclusions

In this paper we have examined the importance of linkages between the Swiss economy
and other regions (especially Western Europe) for the carbon profile of Switzerland. We
employ MRIO (multi-region input-output) methodologies. This allows us to move beyond
direct emissions inside Switzerland, and to look at emissions elsewhere supported either
by demand from Swiss industry, or from Swiss consumers.
A number of patterns stand out. First, given strong intermediate linkages between Switzerland and neighbouring economies, they are an important part of the carbon footprint of
Swiss consumers. Indeed, of CO2 emissions embodied in Swiss consumption, historically
21% of these have from the the higher income Members of the EU (the EU 15). At the
same time, we observe that the Swiss emissions profile, based on geographic production
inventories, is a bit misleading. Over the period 1997-2011, there has been a substantial
drop in Swiss emissions intensity, whether measured per unit of real GDP or per capita.
However, this has been accompanied by a pattern of emissions outsourcing. The growth
in China as a source of Swiss imports of goods has also seen growth in China as a source
of Swiss imports of carbon embodied in those goods. China has grown as a supplier of
embodied carbon, at the expense of Eastern Europe (including Russia). On net, the Swiss
carbon deficit has grown, and the overall intensity of Swiss production (once we allow for
embodied emissions from other countries who have supplied inputs to the Swiss economy)
have moved in the opposite direction from national inventories.
The application of MRIO-based analysis to carbon accounting illustrates the complexities we face, in managing emissions, in a world where global and regional value chains
mean there is a disconnect between national commitments to emissions, and the carbon
footprints of consumers. Focusing on Switzerland, we can see clear evidence of carbon
outsourcing. Some of this, logically, reflects a relatively stable integration into the industrial landscape of Western Europe. However, East Asia also looms larger over time as a
supplier for carbon to the Swiss consumer.
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Figure 1: Swiss carbon emissions embodied in international trade: main partners The barplots
show CO2 emissions (Mt.) embodied in exports and imports, and their distribution amongst the main
partners considered, in 1997, 2001, 2004, 2007, and 2011.
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Figure 2: Swiss carbon emissions per-capita, in metric tonnes. Based on traditional geographic inventories, consupmtion inventories, and embodied production inventories. For
years 1997, 2001, 2004, 2007, and 2011.
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Composite Regions

Countries

Rest of Andean Pact

Bolivia and Equador

Central America,
Caribbean

Anguila, Antigua & Barbados, Aruba, Bahamas, Barbados
Belize, Cayman Islands, Costa Rica, Cuba, Dominica,
Dominican Republic, El Salvador, Grenada, Guatemala, Haiti,
Honduras, Jamaica, Netherlands Antilles, Nicaragua, Panama,
Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the
Grenadines, Trinidad and Tobago and Virgin Islands (GB)

Rest of EFTA

Iceland, Liechtenstein and Norway

Rest of Former
Soviet Union

Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan,
Kyrgyszstan, Moldova, Tajikistan, Turkmenistan, Ukraine,
and Uzbekistan

Middle East

Bahrain, Iran (Islamic Republic of), Iraq, Israel, Jordan,
Kuwait, Lebanon, Oman, Qatar, Saudi Arabia,
Syrian Arab Rep., United Arab Emirates and Yemen

Rest of North Africa

Algeria, Egypt, Libyan Arab Jamahiriya and Tunisia

Other Southern Africa

Angola and Mauritius

Rest of South African
Customs Union

Lesotho, Namibia, South Africa and Swaziland

Rest of South America

Guyana, Paraguay and Suriname

Rest of South Asia

Bhutan, Maldives, Nepal and Pakistan

Rest of Sub-Saharan
Africa

Benin, Burkina Faso, Burundi, Cameroon, Cape Verde,
Central African Republic, Chad, Comoros, Congo,
Cote d’Ivoire, Djibouti, Equatorial Guinea, Eritrea,
Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau,
Kenya, Liberia, Magagascar, Mali, Mauritania, Mayotte,
Niger, Nigeria, Rwanda, Sao Tome and Principe, Senegal,
Seychelles, Sierra Leone, Somalia, Sudan,
Togo and Congo (DPR)

Rest of World

Afghanistan, Albania, Andorra, Bermuda, Bosnia and
Herzegowina, Brunei, Cambodia, Faroe Islands, Fiji, French
Polynesia, Gibraltar, Greenland, Guadeloupe, Kiribati,
Lao (PDR), Macau, Macedonia (former Yugoslav Republic of),
Marshall Islands, Micronesia, Monaco, Mongolia, Myanmar,
Nauru, New Caledonia, Korea (DPR), Papua New Guinea,
San Marino, Solomon Islands, Tonga, Tuvalu, Vanuatu,
Western Samoa, Rest of former Yugoslavia

Table 1: Definition of GTAP composite regions Computations were performed using the disaggregation of each year. Afterwards, the composite regions for all the following GTAP releases were computed
according to the regional aggregation of GTAP 5 for , the one retained for the analysis in our research.
Countries which show up in later GTAP databases but not in GTAP 5 were assigned to the Rest of World
composite region. Those countries are too small to change results, however. They are mainly small islands
states or territories belonging to the jurisdiction of another country, which show up in one of the later
composite regions (Wallis and Fortuna, for example). The only notable exceptions are Timor-Leste and
Greenland.
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Final Dem. Sector

GTAP Sectors

Agriculture:

Paddy Rice; Wheat; Cereal grains nec; Vegetables, fruit, nuts;
Oil seeds; Sugar cane, sugar beet; Plant-based fibers; Crops nec;
Cattle, sheep, goats, horses; Animal products nec; Raw milk;
Wool, silk-worm cocoons; Forestry; Fishing; Meat: cattle, sheep,
goats, horse; Meat products nec; Vegetable oils and fats;
Dairy products; Processed rice; Sugar; Food products nec;
Beverages and tobacco products

Textiles

Textiles; Wearing Apparel; Leather products

Light
Manufactures

Wood products; Paper products, publishing; Chemical, rubber,
plastic products; Mineral products nec; Ferrous metals; Metals nec;
Metal products;

Heavy
Manufactures

Motor vehicles and parts; Transport equipment nec; Electronic
equipment; Machinery and equipment nec; Manufactures nec

Water

Water utility services

Construction

Construction

Trade and
Transport

Trade and distribution; Transport nec; Sea transport;
Air transport

Services

Communication; Financial services nec; Insurance; Business
services nec; Recreation and other services; Public Administration,
Defence, Health services, Education; Dwellings

Energy

Coal; Oil; Gas; Minerals nec; Petroleum, coal products;
Electricity; Gas manufacture, distribution

Table 2: Aggregation of GTAP sectors into final demand sectors Original 57 sectors from GTAP
database were merged into 8 sectors according to final demand uses. This aggregation was used to develop
the Figure 1 in the main text and Figure 3 in this online appendix.
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Australia
EU15
EEU
Switzerland
China
Japan
USA
India
Canada
South Korea
Russia
Brazil
Middle East
Mexico
R.O.W.
Australia
EU15
EEU
Switzerland
China
Japan
USA
India
Canada
South Korea
Russia
Brazil
Middle East
Mexico
R.O.W.
Australia
EU15
EEU
Switzerland
China
Japan
USA
India
Canada
South Korea
Russia
Brazil
Middle East
Mexico
R.O.W.

1997
1997
1997
1997
1997
1997
1997
1997
1997
1997
1997
1997
1997
1997
1997
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2001
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004
2004

co2 in geographic
production

co2 in final
production

co2 in
consumption

313
3,290
802
47
3,045
1,163
5,595
874
499
419
1,485
271
1,138
326
3,435
379
3,210
687
49
2,849
1,032
5,955
964
527
372
1,480
283
1,421
364
3,482
379
3,593
715
48
4,511
1,104
6,076
1,115
584
414
1,606
303
1,658
382
3,916

280
3,992
694
92
2,648
1,447
5,597
826
480
447
1,208
314
330
333
4,013
306
3,947
660
101
2,462
1,316
6,193
901
503
377
1,126
290
1,249
408
3,216
342
4,567
714
106
3,690
1,429
6,494
1,060
543
462
1,221
305
1,436
421
3,613

288
3,846
682
91
2,587
1,435
5,748
816
481
421
1,240
320
1,122
321
3,306
318
3,794
638
105
2,373
1,312
6,454
898
487
339
1,144
290
1,302
394
3,207
364
4,488
689
91
3,551
1,395
6,755
1,055
539
406
1,238
296
1,514
417
3,606

Table 3: Geographic production, embodied production, and consumption inventories.
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Australia
EU15
EEU
Switzerland
China
Japan
USA
India
Canada
South Korea
Russia
Brazil
Middle East
Mexico
R.O.W.
Australia
EU15
EEU
Switzerland
China
Japan
USA
India
Canada
South Korea
Russia
Brazil
Middle East
Mexico
R.O.W.

2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011

co2 in geographic
production

co2 in final
production

co2 in
consumption

396
3,577
739
46
5,688
1,112
6,095
1,350
599
428
1,624
330
1,939
423
4,775
404
3,177
718
44
7,431
1,086
5,630
1,791
578
505
1,709
409
2,320
435
4,733

353
4,588
780
107
4,669
1,368
6,518
1,314
573
517
1,361
358
1,755
462
4,398
374
4,024
744
130
6,620
1,360
5,881
1,738
547
544
1,454
462
2,054
470
4,569

380
4,460
753
91
4,440
1,311
6,787
1,320
583
460
1,412
360
1,870
456
4,438
407
3,878
708
97
6,338
1,316
6,103
1,745
557
477
1,515
482
2,189
466
4,693

Table 4: Geographic production, embodied production, and consumption inventories,
CONTINUED
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Consumption of CO2 where Produced:

Consumption of CO2 where Produced

Production of CO2 where Consumed:

Figure 3: Comparison of Switzerland and Japan CO2 emission inventories: Main partners
(1997–2011 average) Plots on the top row show the composition of CO2 emissions embodied in goods
and services by where CO2 was produced. The bottom row shows the shares of CO2 emissions produced
by final country of consumption.

ure 1 — continued.
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