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Introduction 

• The current interest in calculating consumption-
based carbon emissions, rather than domestic 
emissions, is understandable given the need to 
come to grips with climate change negotiations 
involving both developed and developing 
countries. 

• It is of course important to get the figures right 
and valid in terms of assigning responsibilities for 
global emissions. This is the concern of this 
presentation.   
 



The theoretical divide 

• Development and trade  
- Negative view: Mercantilists, Dependency school, zero-sum 

game  
- Positive view (Smith, Ricardo…system gains) 

• In the environmental context: 
- To what extent do more developed countries actually develop 
as a result of dumping their environmental problems in less 
developed countries? (displacement, pollution haven) 



Carbon leakage 

• A concept that is associated with 
displacement in the climate change research is 
“strong carbon leakage” (induced by hard 
environmental regulations like CO2 taxes or 
permit trading schemes), or “weak carbon 
leakage” (due to other reasons) (Peters et al., 
2011). “Weak carbon leakage” is equivalent to 
general displacement, while “strong carbon 
leakage” is the same as the pollution haven 
hypothesis. 
 



A generally cleaner environment: 
possible or not? 

• The extreme displacement hypothesis asserts that 
there is no cleaning of production, no delinking 
between economic growth and emissions. 

• Alternatively, there is a logical sequence: A country, as 
it industrializes, needs to build new structures, like 
buildings, roads and machinery, and then its capital 
deepening will be strong and its emissions large. Later, 
when it enters a mature stage and its industrial 
metabolism mainly requires a replacement of what is 
worn out, it needs less of an industrial effort and 
exhibits lower energy intensity.  This stage may be 
coupled with consumption of less environmentally 
damaging goods and more services (EKC). 



Adjusting carbon emissions for 
international trade flows 

• A country’s CO2 emissions may not be much 
related to its own consumption if its 
international trade is large. 

• Looks at the energy and CO2 needed to 
produce different product groups and the 
trade flows between countries. Mostly input-
output analysis is used. 



More specific research question  

• Is Sweden a net-exporter or a net-importer of 
CO2 in goods?  

• Quite different pictures are provided in the 
literature (Kander and Lindmark 2006 vs 
Carlsson-Kanyama et al 2007) 



”Hot Swedish topic!” 

• “CO2 emissions in Sweden are diminishing at 
the same time as the developing countries’ 
emissions are increasing considerably.  In 2008 
the Swedish emissions were 48 million tons of 
carbon dioxide. But if one adds the emissions 
that are caused by imported goods the figure 
is instead 80 million tons, according to a new 
report from the Norwegian climate research 
institute Cicero” 
 



The moral indignation 

• “Sweden cleans its own back yard, but throws 
the garbage over to the neighbor”, says Glen 
Peters from Cicero research institute.  
 

• I will question the truth in this statement and 
demonstrate that making reasonable 
adjustments to the calculations will give 
radically different results. 
 



SRIO (single-regional-input-output) vs 
MRIO (multi-regional input-output) 

• The SRIO-1 makes an approximation on imports (DTA), 
and thus you can never sum to global emissions.  

• The MRIO takes the global emissions, and distributes 
them to countries. Thus, when summing one always gets 
the total. In this way MRIO is better.  

• The SRIO-2, with actual technologies, does not model an 
entire world system, but looks at the issue from a 
particular country’s perspective, using all available 
information on the actual technologies of trading 
partners. It is very similar to MRIO. 

• I will suggest an extension of the SRIO-2 or MRIO method 
which gives credit to clean exporters. 



A low carbon energy system 

• The main reason why different researchers come 
up with completely opposite results for Swedish 
consumption based CO2 emissions is that Sweden 
is fundamentally different from many other 
countries in that it has a low- carbon energy 
system, with hydro and nuclear power making up 
nearly 95% of its electricity production, and 
almost 20% of its energy supply comes from 
biomass. This makes the difference between a 
SRIO-1 calculation and a SRIO-2 or MRIO 
fundamentally different.  
 



The NEGA-emissions 

A misplaced sense of guilt for some developed 
countries, due to neglecting the positive effect 
that clean exports have on global emissions.  
 
These forgone emissions from developed 
countries’ exports of clean products, the saved 
emissions to the global atmosphere, will 
henceforth be called “NEGA-emissions”.  



Data 

• Based on a detailed dataset with more than 
100 product groups. For EU countries, with 
which Sweden has 70-80% of its trade, the 
calculations are based on exact information 
about emissions on product groups.  

• For other foreign trading partners (outside of 
EU) a rougher adjustment for the MRIO is 
used, where CO2/GDP is the adjustment 
factor.  



From ”guilty” to ”non-guilty” 

• The main result is that Sweden, with just one 
reasonable adjustment of the SRIO-2, i.e., the 
inclusion of NEGA-emissions, turns from being 
“guilty” to becoming “non-guilty” of 
increasing global emissions through its trade 
patterns.  
 



Swedish carbon emissions without 
trade adjustment 

Table 1 Swedish territorial emissions, in Mega tons (Mton). 

 2003 2008 

Direct emissions in Sweden 
(for heating and 
transportation) 

14.8 Mton 11.7   Mton 

Indirect domestic emissions 
(for production of goods) 

49.1 Mton 48.6 Mton 

Sum of emissions (not trade 
adjusted) 

63.9 Mton 60.3 Mton 

Source: Statistics Sweden, calculations by Anders Wadeskog 



SRIO-1 (assumes Swedish 
technologies) 

Table 2 Swedish consumption based emissions, in Megatons, SRIO-1 method (Swedish technology 
assumption) 

 2003 2008 

A. Swedish territorial 
emissions 

63.9  60.3  

B. Swedish imported emissions 
in goods 

36.5 a  47.2 b  

C. Swedish exported emissions 
in goods 

46.9a  56.2 b 

D. Net-exported emissions in 
goods (C-B) 

10.4  9   

E. Total trade adjusted 
emissions (A-D) 

53.5  51.3  

Source: see table 1 

a 20 Mton out of the 36.5 and 46.9 was used as inputs for exports  

b 27 of the 47.2 and 56.2 was used as inputs for exports 



SRIO-2 (actual technologies) 
 Table 3 Swedish consumption-based emissions, in Megatons, SRIO -2 

 2003 2008 

A. Swedish territorial 
emissions 

63.9  60.3  

B. Swedish imported emissions 
in goods 

86.7a 118.9b  

C. Swedish exported emissions 
in goods 

73.6a  99.1b  

D. Net-imported emissions in 
goods (B-C) 

 13.1  19.8 

E. Total trade adjusted 
emissions (A+D) 

77  80.1 

Source: see table 1 

a 46.7 out of the 86.7 and 73.6 was used as inputs for exports.  

b 69.9 out of the 118.9 and 99.1 was used as inputs for exports  



Comparing methods 

Table 4: Principle (simplified) comparison of different methods (SRIO-1, SRIO-2 and SRIO-2 minus 
NEGA-emissions) for assessing net-emissions of embodied CO2 from international trade 

 

 A 
Import 

B 
Export 

C 
Domestic 
technology 
factor 

D 
Foreign 
technology 
factor 

E 
Nega- 
Emissions 
(D-C)*B 

F 
Net-
imports 
SRIO-2_  
A*D-
B*C 

G 
Net-
imports 
SRIO-1 (A-
B)*C 

H 
Net-
imports 
SRIO—2 
minus 
NEGA-
emissions 
F-E 

 5000 7000 4 8 28000 12000 -8000 -16000 
 



NEGA-emissions deducted 
 Table 5 Swedish consumption based emissions in Megatons, SRIO-2 method, with NEGA-emissions 
deducted. 

 2003 2008 

A. Swedish territorial 
emissions 

63.9  60.3  

B. Swedish imported emissions 
in goods 

40 49  

C. Swedish exported emissions 
in goods 

26.9  29.2  

D. Net-imported emissions in 
goods (B-C) 

13.1  19.8  

E. Nega -emissions -37 -41.5 

F. Total trade adjusted 
emissions (A+D-F) 

 40   38.6 

Source: see table 1 



Conclusions 

• Including the NEGA-emissions makes a lot of 
sense for assessing responsibility for global 
emissions, and alters the picture significantly 
in the case of Sweden.  

• This paper supports the environmental 
development-positive view of the world and 
gives little room for the gloomy conclusions of 
zero-sum games.  
 



Will the global emissions sum up? 

• Introducing a counterfactual element like 
NEGA emissions into an allocation scheme of 
actual global emissions may seem to come 
with a cost: the emissions will no longer 
automatically sum up to the actual global 
emissions. It should however be possible to 
construct a scheme, where NEGA emissions 
for clean countries’ exports are added as 
EXTRA emissions of the importing countries.  
 

 



Policy relevance 

• A country’s citizens can have an influence over 
consumption and production in their own 
country, while they cannot exert much influence 
over the technologies or energy systems in other 
countries.  

• The advantage of including NEGA emissions is 
that national consumption and production 
technologies and the energy systems of individual 
countries will drive their own emissions 
performance.  
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