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Purpose of research: The European Union has three main objectives in its energy policy.  7 

The most crucial one is due by 2020, to reduce greenhouse gas emissions (mainly CO2) by at 8 

least 20% below 1990 levels. This research attempts to calculate Actual-Open CO2 emission in 9 

the EU countries for the years 1997-2017, including in the calculation export and import of CO2 10 

in products and services from the USA. 11 

Design/methodology/approach: This study takes into account the USA and 27 European 12 

countries (all the EU members without Malta). Actual-Open CO2 emissions were obtained by 13 

applying the appropriate Actual Emission Factor. The calculation takes into consideration the 14 

transfer of CO2 in exported products and services from the USA to the EU and vice versa. 15 

Findings: It has become apparent, that Actual-Open CO2 emission statistics in the EU member 16 

states are different from the Official-Closed CO2 emission data. This has raised several 17 

challenges: 1) A change should be considered in the approach to the reduction of CO2 emission 18 

in the EU energy policy, to take into account CO2 emission balance with other countries.  19 

2) To implement this, the EU needs an instrument that would lead other countries to look at 20 

their CO2 emissions in a similar manner to the EU. 3) EU member states should redefine their 21 

approach to the import of goods from countries with a lower production cost due to their less 22 

stringent approach to environmental problems. 23 

Originality/value: The survey presents actual CO2 emission values in the EU countries 24 

incorporating net gain/loss from the US imports/exports. 25 
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1. Introduction 28 

We live in a globalised world, where the activities of particular countries have a direct or 29 

indirect impact on others. Nevertheless, this does not mean that all countries function in the 30 

same way and follow the same rules. Some countries contribute significantly to the reduction 31 
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of global CO2 emissions, bearing high costs in comparison to other countries. However,  1 

this does not bring about the intended effect of a real reduction in overall CO2 emissions, and 2 

the aim of this study is to identify some of the causes by analysing the United States (US) and 3 

the European Union (EU) trade. The data analysed in this paper covers 27 of the 28 EU 4 

countries, with Malta being excluded because its emission of CO2 was insignificant in the 5 

analysed period.  6 

The struggle within the EU to reduce CO2 emissions does not affect the US and, in this 7 

context, the study will show that between the years 1997-2017, the US had an impact on CO2 8 

emission in the EU. This shows that CO2 emissions are a global problem and steps taken by 9 

individual countries or regions do not have a general impact. This raises the following basic 10 

questions: What should the EU do to make its energy policy more efficient? Should not all 11 

countries be involved in efforts to reduce CO2 emissions? Should solutions be implemented to 12 

encourage other countries to take a similar approach on CO2 emissions? Should the European 13 

Union change its method of calculating CO2 emissions to take into account international trade? 14 

A new approach could help answer these questions. 15 

The European Union and the US are leaders both in terms of CO2 emission volumes and 16 

international exchange. The United States is the largest global importer, the 3rd largest export 17 

economy in the world and the 7th most complex economy according to the Economic 18 

Complexity Index (ECI). If the EU is considered as one economy, then, since 1970, the EU has 19 

the world’s largest export and import. Taking into consideration just Germany (as the largest 20 

economy in the EU), in 2017, Germany was the 2nd largest export economy in the world and 21 

the 3rd most complex economy according to the Economic Complexity Index (The Observatory, 22 

2020). This means that, considering international trade value, the EU, due to its economic 23 

growth and the size of the economy, is as dependent on other countries as these countries are 24 

dependent on the US. All actions planned and realised by the EU have international 25 

implications, therefore, the EU and its member states can use their position in international 26 

exchange to assist in the implementation of EU energy policy by encouraging other countries 27 

(such as the US) to achieve similar results through the use of relevant instruments, such as 28 

ecological and energy fees (Bielecki, Zalewski, Fortuński, 2016). 29 

The main purpose of this paper is to present the impact of foreign trade on Actual-Open 30 

CO2 emissions in the EU after taking into account trade with the US. It is not about the value 31 

of official emissions of CO2, but about its real volume, with regards to CO2 transfer in exported 32 

and imported products and services. A significant aspect of this paper is to demonstrate that 33 

isolated actions (such as changes in the EU energy industry) will not achieve intended targets 34 

without the involvement on a similar level of all EU member states, as well as the world’s 35 

largest economies. In literature, a similar approach is presented, among others, by (Hasanov, 36 

Liddle, and Mikayilov, 2018), (Knight, and Schor, 2014), (Liddle, 2018) and (Fezzigna, 37 

Borghesi, and Caro, 2019). 38 
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The calculations presented are based on a circular flow economic model that shows the flow 1 

of money through the economy. There are two kinds of models. Closed, inside a country,  2 

and Open, including exports and imports. Official CO2 emission is similar to the concept of  3 

a closed circular flow model and the question must be raised as to whether this is the correct 4 

approach to this problem. We live in a global world, where international trade is one of the most 5 

important and influential factors in most economies. This factor has a big influence  6 

on CO2 emission, because the production of goods and services generates CO2 emissions. 7 

Therefore, it seems that if the EU wants to achieve reduction of CO2 as one of the goals of its 8 

energy policy, it should rethink its approach to the CO2 emission problem and take some more 9 

global actions. 10 

2. Method 11 

The main aim of the European energy policy is to achieve the so-called 3 × 20% reduction 12 

target by 2020. It includes a reduction of CO2 emissions by 20%, increase by 20% the 13 

participation of renewable energy sources in the energy mix and improvement in energy use 14 

efficiency by 20%. Appropriate data for 1990 is the calculation base.  15 

It should be emphasized, that these aims are interconnected with the last two goals,  16 

in particular significantly influencing the reduction of CO2 emissions which, in turn, impacts 17 

the other EU energy policy objectives.  18 

Actual-Open emission of CO2 was determined as the CO2 emissions of a specific country, 19 

reduced by emissions exported in goods and services and increased by emissions imported in 20 

products and services from other countries. This means that the CO2 emissions balance should 21 

decrease Actual-Open CO2 emissions. The formulas presented show the method used to 22 

calculate these Actual-Open emissions of CO2 for a specific EU member (but this method could, 23 

in fact, be applied for any country): 24 

𝑆𝐵 = (
𝐸𝑥

𝐺𝐷𝑃
)% × 𝐸𝑂𝐶 − (

𝐼𝑚

𝐺𝐷𝑃
)% × 𝐸𝑂𝐶𝐶   (1) 25 

𝐸𝐴𝑂 = 𝐸𝑂𝐶 − 𝑆𝐵      (2) 26 

SB – EU member balance CO2 emissions; 27 

EOC – EU member Official-Closed CO2 emissions;  28 

EOCC – Official-Closed CO2 emissions for a country, from which the EU member imports  29 

(e.g. USA); 30 

Ex – Value of EU member exports to a specific country (USA);  31 

Im –Value of EU member imports from a specific country (USA);  32 

GDP – EU member gross domestic product;  33 
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(Im/GDP)% – portion of GDP of a specific country, from which the EU member imported 1 

(USA);  2 

(Ex/GDP)% – portion of EU member GDP exported to a particular country (USA);  3 

(Im/GDP)%*EOCC – Quantity of CO2 imported in goods and services from a specific country 4 

(USA) to the EU member; 5 

(Ex/GDP)%*EOC – Quantity of exported CO2 from the EU member to a specific country (USA) 6 

in goods and services; 7 

EAO – Actual-Open CO2 emissions in the EU member. 8 

 9 

To show Actual-Open emissions of CO2 for a specific country, we need data for all its 10 

trading partners. However, in this survey, the only data used is for the EU member states and 11 

the US. This means that this analysis shows the impact of the EU countries on Official-Closed 12 

emission of CO2 in the US and the equivalent impact of the US on the EU countries (SB).  13 

This will be presented as a percentage of Actual-Open CO2 emissions of the 27 EU member 14 

states and how one country (the USA) affects CO2 emissions in the EU (Actual-Open emission 15 

in the EU countries can actually be changed just by one country). 16 

3. Results 17 

3.1. Trade between the USA and 27 members of the EU – 1997-2017 18 

The USA is the biggest economy in the world, but if we consider the EU as one economy, 19 

then the EU would be the largest. US total yearly export had a growth trend until 2014  20 

(Tab. 1 and Tab. 2), whereas for the analysed period this declined in the years 1998, 2001, 2002, 21 

2009 and 2015-2017. US total export reached values in a range from USD 612 billion (B) to 22 

USD 1,450 B, more than doubling in volume in the twenty-one years covered in this survey. 23 

There was a similar situation with US exports to the EU countries. Between 1997-2017,  24 

US exports to the EU grew from USD 157 B in 1997 to USD 290 B in 2017. For the 21 years 25 

considered, the volume of US exports to the EU was USD 4.82 trillion with exports to the EU 26 

over this period constituting between 17.8% (1997) and 24.17% (2007) of total US exports.  27 

In 1997-2000, 2003-2008, 2009-2011, 2012-2015 and 2016-2017 US exports to the EU 28 

increased, whereas between 2001-2002 and in 2009, 2012, and 2016 it decreased. This shows 29 

that, in international trade, the EU is an important partner for the US and, because of this,  30 

the EU could try to influence the US to make its CO2 emission policy more restrictive. 31 

  32 
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Table 1. 1 
US exports to the EU in 1997-2006 in USD billion  2 

  1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1 Austria 1.02 1.11 1.16 1.37 1.41 1.43 1.52 1.96 1.87 2.06 

2,3 Belgium & 

Luxembourg 

2.02 2.06 1.88 1.72 1.69 1.80 1.66 2.34 2.11 2.63 

4 Bulgaria 0.16 0.20 0.16 0.13 0.12 0.16 0.22 0.21 0.23 0.26 

5 Croatia 2.21 2.43 2.48 2.25 2.08 1.97 1.92 2.32 2.41 2.46 

6 Cyprus 21.00 23.90 23.80 25.80 25.00 23.00 22.50 26.90 27.20 30.70 

7 Czech 

Republic 

29.20 32.50 33.60 37.80 37.10 34.10 38.90 45.10 46.60 54.00 

8 Denmark 0.93 1.35 1.53 1.18 1.07 1.34 2.20 2.44 1.93 1.18 

9 Estonia 0.78 0.90 0.94 1.18 1.36 1.29 1.75 1.32 1.17 1.28 

10 Finland 4.98 5.95 6.78 7.97 7.45 7.54 8.10 8.39 9.48 8.28 

11 France 9.95 10.00 9.96 12.20 11.20 11.50 11.20 11.90 12.60 12.40 

12 Germany 0.10 0.09 0.09 0.09 0.09 0.08 0.11 0.11 0.12 0.14 

13 Greece 0.12 0.13 0.13 0.12 0.20 0.21 0.30 0.27 0.48 0.51 

14 Hungary 16.40 15.50 16.70 19.40 17.80 16.60 18.00 21.80 24.20 27.30 

15 Ireland 1.84 1.71 1.56 2.06 1.61 1.72 1.71 1.98 2.19 2.66 

16 Italy 1.06 1.02 1.10 1.22 1.50 0.94 0.94 1.35 1.30 0.98 

17 Latvia 0.40 0.45 0.34 0.39 0.58 0.51 0.56 0.91 1.11 1.18 

18 Lithuania 0.34 0.35 0.27 0.25 0.26 0.33 0.41 0.43 0.43 0.81 

19 Netherlands 0.28 0.29 0.29 0.31 0.29 0.32 0.33 0.42 0.40 0.50 

20 Poland 7.14 7.16 7.59 7.64 6.70 6.29 7.18 8.67 8.90 10.00 

21 Portugal 3.72 3.70 3.79 4.77 3.39 3.21 3.32 3.43 3.78 4.38 

22 Romania 37.80 40.50 39.70 43.60 41.80 34.30 35.30 37.70 38.10 43.80 

23 Slovakia 1.02 1.11 1.16 1.37 1.41 1.43 1.52 1.96 1.87 2.06 

24 Slovenia 2.02 2.06 1.88 1.72 1.69 1.80 1.66 2.34 2.11 2.63 

25 Spain 0.16 0.20 0.16 0.13 0.12 0.16 0.22 0.21 0.23 0.26 

26 Sweden 2.21 2.43 2.48 2.25 2.08 1.97 1.92 2.32 2.41 2.46 

27 United 

Kingdom 

21.00 23.90 23.80 25.80 25.00 23.00 22.50 26.90 27.20 30.70 

US export to the EU 

  157.02 167.03 169.59 188.23 179.32 164.87 176.41 200.60 208.67 232.38 

% of total US export to the EU 

  17.8% 18.0% 18.3% 18.9% 19.5% 19.3% 21.1% 21.8% 22.2% 22.5% 

Total US export 

  616 612 615 776 721 687 717 811 884 994 

Source: own study based on The Observatory of Economic Complexity data. 3 

Over the considered period, the United States exported more than all the EU countries (such 4 

as Germany, the United Kingdom (UK), France and the Netherlands). The US exports of goods 5 

and services to Germany amounted to USD 1,039.2 B in 1997-2017 USD. In the period 6 

considered for this survey, the highest volume of US exports to Germany was in 2015 –  7 

USD 63.3 B and the lowest in 1997 – USD 29.2 B. In the same period, the US exported to the 8 

UK goods and services with the value of USD 889.8 B with the highest export value to the UK 9 

in 2008 – USD 51.8 B and the lowest in 2002 – USD 34.03 B. Total US exports to France in 10 

1997-2017 equalled to USD 656.8 B, with the lowest volume in 1997 – USD 21 B and the 11 

highest in 2013 – USD 41 B. Over the considered period, the US exported to the Netherlands 12 

goods for a value of USD 554.5 B. In the considered years, the highest value was in 2017 – 13 

USD 35.2 B and the lowest in 1998 – USD 15.5 B. In all the EU member states, there was  14 

a noticeable increase in US export volumes. 15 

  16 
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Table 2. 1 
US exports to the EU in 2007-2017 in USD billion 2 

No.1 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1 4.83 4.68 3.41 3.99 4.85 5.11 5.28 5.46 5.47 3.91 5.94 

2, 3 23.4 25.7 20.8 22.1 26.6 28.4 34.2 34 33.8 31.4 29.4 

4 0.524 0.808 0.435 0.182 0.288 0.239 0.266 0.377 0.278 0.246 0.253 

5 0.471 0.616 0.534 0.563 0.514 0.459 0.226 0.386 0.336 0.318 0.395 

6 0.163 0.206 0.134 0.128 0.224 0.136 0.0986 0.103 0.0726 0.14 0.0896 

7 2.52 2.78 2.07 2.63 2.81 2.91 2.97 3.58 3.13 3.12 3.71 

8 3.01 3.22 2.48 2.34 2.30 2.25 1.97 2.46 2.11 2.17 1.75 

9 0.33 0.36 0.23 0.26 0.32 0.28 0.36 0.39 0.33 0.33 0.27 

10 2.62 2.71 1.81 2.24 2.05 2.48 2.36 2.88 1.99 2.01 2.05 

11 34.30 36.90 33.10 33.50 37.40 38.20 41.00 39.30 38.10 37.90 37.30 

12 56.10 61.50 50.20 53.60 61.20 60.30 60.70 61.60 63.30 60.20 61.60 

13 2.23 2.38 2.00 1.57 1.17 0.75 0.63 0.67 0.67 0.78 0.74 

14 1.53 1.90 1.48 1.54 1.88 1.88 2.12 2.00 1.89 1.97 2.14 

15 9.23 9.02 9.80 8.06 8.25 6.65 6.93 7.45 12.00 12.30 17.30 

16 13.90 16.60 12.40 13.90 17.20 15.70 15.00 16.40 15.50 15.20 16.60 

17 0.22 0.20 0.16 0.14 0.21 0.18 0.17 0.18 0.12 0.14 0.22 

18 0.67 0.69 0.37 0.40 0.46 0.63 0.72 0.62 0.51 0.46 0.55 

19 32.90 36.30 23.50 28.10 33.50 34.20 34.40 34.60 34.90 33.20 35.20 

20 3.27 4.82 3.21 4.16 4.37 4.68 5.17 5.17 4.91 5.29 6.09 

21 1.31 1.71 1.18 1.07 1.51 1.61 1.50 1.22 0.99 1.01 1.01 

22 0.92 1.19 0.67 0.86 1.07 1.08 0.82 0.95 0.75 0.72 1.25 

23 0.99 0.99 0.52 0.56 0.67 0.65 0.68 0.86 0.79 0.73 0.86 

24 0.72 0.93 0.68 0.69 0.92 0.63 0.77 0.62 0.65 0.42 0.26 

25 13.10 15.90 11.30 11.80 13.70 11.80 13.20 13.20 13.70 13.80 14.90 

26 4.66 5.24 4.56 4.68 5.28 5.30 4.31 3.99 3.74 3.64 3.52 

27 49.60 51.80 42.70 43.10 47.60 42.80 37.80 44.40 44.80 46.00 46.60 

US export to EU 

 263.51 289.16 229.74 242.16 276.35 269.30 273.64 282.85 284.83 277.41 290.00 

% of total US export to EU  

 24.17% 23.32% 23.73% 21.06% 20.62% 19.51% 19.27% 19.51% 20.64% 21.02% 23.20% 

Total US export 

 1090 1240 968 1150 1340 1380 1420 1450 1380 1320 1250 

Source: own study based on The Observatory of Economic Complexity data. 3 

Total US imports grew in 1997-2000 and 2001-2008 (Tab. 3 and Tab. 4), whereas between 4 

2012-2017 they remained at a similar level. Over the surveyed period, total US imports declined 5 

in 2001 and 2009. They reached values ranging from USD 754 B up to USD 2,190 B.  6 

For the 21 years covered in this survey, they increased more than threefold. A similar situation 7 

occurred with US imports from the EU countries and in 1997-2017 US imports from the EU 8 

grew from USD 150.81 B (1997) to USD 403.25 B (2015). 9 

For the 21 years studied, the volume of US imports from the EU equalled USD 6.255 10 

trillion. US imports from the EU in the years 1997-2017 were about 30% higher than US export 11 

to the EU with these imports constituting between 16.85% (2012) and 21.52% (1998) of total 12 

US imports. Over the years 1997-2017, the value of US imports from the EU fluctuated,  13 

but with a general downward trend. This shows that, in international trade, the EU is a more 14 

valuable partner for the US than vice versa, as the EU had a positive trade balance with the US. 15 

Because of this, the EU could try to influence the US to implement a more restrictive CO2 16 

emission policy. If the trade balance for the EU was negative, this would be harder to achieve, 17 

because the US would have less to lose. 18 

                                                 
1 Number of the country from table 1. 
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Table 3. 1 

US imports from the EU in USD billions in 1997-2006 2 

No.  1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1 Austria 2.29 2.46 2.74 3.23 3.96 3.87 4.53 5.98 6.29 8.23 

2,3 Belgium & 

Luxembourg 

5.92 6.68 6.95 7.56 7.94 8.57 8.62 10.90 11.70 13.40 

4 Bulgaria 0.18 0.19 0.20 0.25 0.35 0.34 0.45 0.54 0.46 0.51 

5 Croatia 0.10 0.10 0.14 0.17 0.17 0.18 0.23 0.27 0.36 0.36 

6 Cyprus 0.02 0.03 0.03 0.03 0.03 0.02 0.00 0.02 0.00 0.05 

7 Czech 

Republic 

0.61 0.66 0.74 1.02 1.16 1.45 1.41 1.73 2.30 2.45 

8 Denmark 2.11 2.19 2.49 3.04 3.52 3.13 3.79 4.03 5.45 5.68 

9 Estonia 0.10 0.14 0.22 0.46 0.23 0.18 0.20 0.39 0.49 0.61 

10 Finland 2.90 3.22 3.24 3.74 4.52 4.27 4.27 4.15 4.29 5.24 

11 France 18.30 21.80 22.40 27.70 28.00 26.70 27.30 30.30 32.80 35.20 

12 Germany 42.40 48.90 53.20 56.60 58.70 62.50 67.60 77.50 83.40 90.70 

13 Greece 0.47 0.53 0.59 0.64 0.57 0.57 0.82 0.79 0.90 1.02 

14 Hungary 1.00 1.41 1.73 2.21 2.18 1.85 2.07 2.24 2.49 2.41 

15 Ireland 5.70 8.69 11.10 16.10 16.90 21.80 25.80 26.80 28.50 26.80 

16 Italy 17.70 19.70 21.00 25.30 24.10 24.30 25.60 28.30 31.10 32.60 

17 Latvia 0.12 0.10 0.10 0.23 0.15 0.17 0.39 0.34 0.38 0.24 

18 Lithuania 0.10 0.12 0.15 0.22 0.24 0.33 0.36 0.53 0.63 0.63 

19 Netherlands 6.72 6.64 7.43 9.12 8.82 9.30 10.30 12.10 13.90 16.50 

20 Poland 0.74 0.80 0.82 1.16 1.01 1.30 1.42 1.96 2.08 2.47 

21 Portugal 1.19 1.28 1.36 1.58 1.59 1.70 2.01 2.46 2.42 3.01 

22 Romania 0.40 0.41 0.47 0.48 0.53 0.76 0.77 0.87 1.23 1.15 

23 Slovakia 0.17 0.16 0.18 0.24 0.22 0.26 1.08 1.42 1.19 2.02 

24 Slovenia 0.27 0.29 0.28 0.32 0.29 0.36 0.66 0.62 0.44 0.57 

25 Spain 4.56 4.55 4.82 5.90 5.34 5.62 6.76 7.66 8.68 10.10 

26 Sweden 6.93 7.52 7.39 9.35 8.71 9.34 11.10 12.10 13.80 13.70 

27 United 

Kingdom 

29.80 31.40 35.00 40.70 38.30 38.00 41.20 45.00 49.30 51.00 

Total US Import from the EU 

  150.81 169.99 184.77 217.35 217.51 226.87 248.74 279.01 304.59 326.65 

% of total US import from the EU  
  20.00% 21.52% 20.90% 18.74% 20.14% 20.44% 20.73% 19.93% 19.16% 18.45% 

Total US import 

  754 790 884 1160 1080 1110 1200 1400 1590 1770 

Source: own study based on The Observatory of Economic Complexity data. 3 

US imports from the EU were mostly from Germany, UK, France and Italy. From Germany, 4 

in the years 1997-2017, the US imported goods and services for a value of USD 1,777.1 B.  5 

In the period considered for this survey, the highest volume of US imports from Germany was 6 

in 2015 (USD 123 B) and the lowest in 1997 (USD 42.4 B). Over the same period, the US 7 

imported from the UK goods and services for a value of USD 959.5 B. The highest volume 8 

being in 2008 – USD 56.4 B and the lowest in 1997 – USD 29.8 B. Total US imports from 9 

France in 1997-2017 reached a value of USD 680.2 B. The lowest volume was in 1997  10 

(USD 18.3 B) and the highest in 2016 (USD 40.4 B). From Italy, over the analysed period,  11 

the United States imported USD 655.2 B. In these years, the highest value for imports was in 12 

2017 (USD 45 B) and the lowest in 1997 (USD 17.7 B). Over the studied period, the volume 13 

of the US imports increased for all the EU member states. 14 

  15 
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Table 4. 1 

US imports from the EU in USD billions in 2007-2017 2 

No.2 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1 10.10 8.18 5.95 6.83 9.08 9.42 9.73 10.40 11.00 10.90 10.50 

2,3 16.60 18.20 12.60 14.20 15.80 15.00 16.10 16.50 18.60 17.50 14.10 

4 0.46 0.40 0.26 0.31 0.44 0.54 0.53 0.54 0.59 0.57 0.59 

5 0.39 0.39 0.27 0.35 0.43 0.43 0.39 0.39 0.45 0.54 0.44 

6 0.01 0.00 0.02 0.00 0.00 0.06 0.08 0.07 0.04 0.07 0.05 

7 2.57 2.64 1.98 2.47 3.35 3.79 3.87 4.18 4.27 4.14 3.88 

8 6.14 6.62 6.02 6.32 6.98 7.01 5.75 7.62 7.85 7.92 6.87 

9 0.37 0.52 0.28 0.62 1.09 0.71 0.50 0.64 0.57 0.93 0.59 

10 6.09 6.57 5.33 5.26 4.37 5.14 4.94 5.20 4.58 4.73 5.55 

11 38.30 39.50 30.70 33.50 35.50 36.60 39.80 40.30 39.10 40.40 36.00 

12 94.40 98.40 70.80 83.40 98.60 108.00 113.00 121.00 123.00 113.00 112.00 

13 1.25 1.32 0.96 0.87 1.05 1.07 1.00 1.04 1.35 1.29 1.14 

14 2.48 2.96 2.07 2.27 2.64 2.77 3.42 4.88 5.19 5.26 4.20 

15 28.80 28.70 25.80 28.50 31.30 27.30 22.20 28.50 34.30 41.20 40.20 

16 34.70 35.70 25.80 28.60 34.40 35.70 38.10 40.80 43.00 43.70 45.00 

17 0.27 0.23 0.15 0.20 0.32 0.23 0.27 0.25 0.28 0.31 0.44 

18 0.46 0.78 0.56 0.63 0.96 1.00 1.39 1.11 1.11 1.23 1.55 

19 17.70 18.50 12.50 15.50 20.00 20.50 18.20 19.80 16.40 15.50 16.40 

20 2.27 2.77 2.65 3.17 4.43 4.48 4.96 5.22 5.33 5.63 5.71 

21 3.01 2.37 1.55 2.11 2.51 2.59 2.85 3.07 3.28 3.20 3.50 

22 1.08 1.11 0.71 0.98 1.39 1.55 1.63 1.96 2.01 1.86 1.97 

23 2.20 1.31 0.61 1.14 1.37 1.73 1.75 1.99 2.14 2.39 2.88 

24 0.52 0.48 0.35 0.43 0.51 0.52 0.55 0.64 0.64 0.68 0.69 

25 10.50 11.10 8.39 8.71 11.30 11.70 11.70 14.00 13.60 13.40 14.20 

26 12.90 12.30 8.13 10.70 11.50 10.40 9.53 10.20 9.87 9.69 9.82 

27 54.30 56.40 45.10 48.80 49.80 52.30 50.20 51.00 54.70 52.00 45.20 

Total US Import from the EU 

 347.88 357.46 269.54 305.86 349.12 360.55 362.44 391.29 403.25 398.04 383.46 

% of total US import from the EU  

 18.70% 17.87% 18.46% 16.99% 16.95% 16.85% 17.02% 17.87% 18.67% 18.78% 17.75% 

Total US import 

 1860 2000 1460 1800 2060 2140 2130 2190 2160 2120 2160 

Source: own study based on The Observatory of Economic Complexity data. 3 

The US had a positive trade balance with 7 EU members in all survey periods. They are: 4 

Belgium & Luxembourg, Cyprus, France, the Netherlands, Spain and UK. The same situation 5 

was present when taking the whole EU as one economy. The US had a negative trade balance 6 

with 5 EU members in 1997-2017, namely: Bulgaria, Czech Republic, Estonia, Hungary and 7 

Romania. With the remaining 15 EU members, the US had both a positive and a negative trade 8 

balance for different years of the survey. 9 

3.2. Official-Closed emission data for the US and the EU 10 

Reduction of CO2 emissions is one of the major priorities of the EU energy policy. However, 11 

this reduction of CO2 emissions concerns only the EU and, except for encouragement, there are 12 

few other possibilities to convince other countries to undertake similar actions. 13 

Official-Closed CO2 emission is the value of CO2 emitted by a country’s economy. Tab. 5, 14 

7 present data for the US and 27 members of the EU. Until 2004, the United States was the 15 

world’s largest CO2 emitter and, in 2017, was responsible for 15.08% of total global CO2 16 

                                                 
2 Number of the country from table 3. 
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emissions. Since 2005, the US is in second position after China. In the same year, the 27 EU 1 

countries included in this survey were responsible for 10.65% of the world’s CO2 emissions.  2 

In the years 1997-2017, the US emitted a total of 115.33 BT of CO2. In 1997-2017, the US 3 

emission of CO2 had values between 5,014.4 and 5,851.3 MT of CO2. In 1997-2000,  4 

2001-2005, 2006-2007, 2009-2010, 2012-2014, CO2 emission in the US increased. However, 5 

the last four years of the survey were the longest period of decline of US CO2 emission.  6 

The highest volume of US CO2 emissions in the considered time period was in 2005 and the 7 

lowest in 2017. The biggest emitters of CO2 inside the EU in the studied period were: Germany, 8 

UK, Italy, France, Spain and Poland. 9 

Table 5. 10 

US and EU Official-Closed CO2 emissions in MT in 1990, 1997-2006 11 

No.  1990 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1 Austria 55.9 61.8 61.9 61.5 61.6 66.4 67.3 73.3 72.0 74.0 71.9 

2,3 Belgium & 

Luxembourg 138.8 146.3 150.0 143.8 148.1 148.9 147.6 155.2 155.5 151.8 153.6 

4 Bulgaria 74.3 56.2 53.9 46.1 43.4 46.8 45.4 49.0 47.2 48.9 50.1 

5 Croatia 21.5 16.9 18.2 18.8 17.7 18.5 19.6 21.0 20.3 20.8 20.9 

6 Cyprus 5.0 6.9 7.2 7.6 8.0 8.1 7.9 8.5 8.3 9.3 9.1 

7 Czech 

Republic 155.3 127.3 121.6 113.9 124.0 124.8 121.0 124.2 125.0 123.5 125.4 

8 Denmark 55.8 69.2 64.9 61.5 57.5 57.7 56.8 62.0 56.0 53.3 61.7 

9 Estonia 38.3 20.0 18.5 16.9 17.4 17.8 17.8 19.6 20.2 19.6 19.1 

10 Finland 57.5 63.1 60.5 60.2 59.7 64.6 67.8 76.2 70.0 59.4 69.6 

11 France 369.7 362.2 385.0 384.6 381.9 383.5 380.2 387.1 389.1 390.0 380.3 

12 Germany 1003.

1 883.3 874.2 851.8 849.5 866.0 852.6 857.9 843.7 822.2 840.1 

13 Greece 82.6 94.2 99.6 98.0 103.6 105.8 105.1 108.4 108.6 109.1 110.1 

14 Hungary 72.5 57.6 58.0 59.2 55.5 57.3 56.0 58.5 57.2 57.4 57.2 

15 Ireland 31.0 37.3 40.0 42.1 43.4 46.4 45.7 45.3 45.5 47.7 47.5 

16 Italy 401.9 413.2 426.3 430.7 435.2 432.6 434.5 453.1 471.1 472.3 470.2 

17 Latvia 18.4 8.3 8.0 7.4 6.9 7.7 7.9 7.8 8.5 8.7 8.4 

18 Lithuania 36.1 14.1 14.7 12.7 10.9 12.1 11.6 11.8 12.3 13.1 13.4 

19 Netherlands 195.9 218.9 219.9 216.6 218.4 228.5 228.6 228.6 235.1 237.7 235.3 

20 Poland 374.0 349.7 330.1 323.3 299.4 297.7 294.2 303.4 301.7 307.0 320.2 

21 Portugal 39.9 51.5 57.4 63.0 62.0 61.0 64.3 60.6 62.3 65.1 60.3 

22 Romania 178.2 115.0 101.5 86.0 88.5 90.8 93.9 98.0 98.9 94.2 99.2 

23 Slovakia 55.3 40.3 40.1 39.1 37.2 38.9 38.5 38.8 37.8 38.6 37.2 

24 Slovenia 13.3 15.2 14.7 14.3 14.0 14.7 14.9 14.8 15.0 15.2 15.7 

25 Spain 216.2 263.7 274.4 298.6 309.6 313.6 332.2 338.4 359.5 373.0 366.9 

26 Sweden 67.6 61.5 68.7 65.5 57.9 59.4 60.1 64.6 62.2 60.7 61.7 

27 United 

Kingdom 593.0 554.6 556.1 547.0 563.0 574.3 553.9 563.9 569.3 576.3 579.9 
28 US 4946.6 5490.3 5528.4 5577.1 5748.3 5636.8 5651.9 5717.5 5816 5851.3 5771 

Source: own study based on BP report data. 12 

Between 1997-2017, country emissions of CO2 within the EU were as follows: Germany 13 

(17,042 MT), UK (11,038.8 MT), Italy (8,664 MT), France (7,540 MT), Spain (6,610.9 MT), 14 

and Poland (6,537.1 MT). In 1997-2017, the highest emission of CO2 in Poland was in 1997 15 

(349.7 MT) and the lowest in 2014 and 2015 (292.9 MT). In the surveyed period, the highest 16 

emission of CO2 in Spain was in 2007 (378.7 MT) and the lowest in 1997 (263.7 MT).  17 

In France, for the same period, the highest emission of CO2 was in 2005 (390 MT) and the 18 

lowest in 2014 (302.3 MT). In Italy, for the years 1997-2017, the highest emission of CO2 was 19 
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in 2005 (472.3 MT) and the lowest in 2014 (330.2 MT). In the UK, in the same period,  1 

the highest emission of CO2 was in 2006 (579.9 MT) and the lowest in 2017 (403.2 MT).  2 

The highest emission of CO2 in Germany was in 1997 (883.3 MT) and the lowest in 2014  3 

(748.4 MT). 4 

Table 6. 5 

EU and US % of Official-Closed CO2 emissions in 1997-2006 in relation to 1990  6 

No. 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1 110.6% 110.7% 110.0% 110.2% 118.8% 120.4% 131.1% 128.8% 132.4% 128.6% 

2,3 105.4% 108.1% 103.6% 106.7% 107.3% 106.3% 111.8% 112.0% 109.4% 110.7% 

4 75.6% 72.5% 62.0% 58.4% 63.0% 61.1% 65.9% 63.5% 65.8% 67.4% 

5 78.6% 84.7% 87.4% 82.3% 86.0% 91.2% 97.7% 94.4% 96.7% 97.2% 

6 138.0% 144.0% 152.0% 160.0% 162.0% 158.0% 170.0% 166.0% 186.0% 182.0% 

7 82.0% 78.3% 73.3% 79.8% 80.4% 77.9% 80.0% 80.5% 79.5% 80.7% 

8 124.0% 116.3% 110.2% 103.0% 103.4% 101.8% 111.1% 100.4% 95.5% 110.6% 

9 52.2% 48.3% 44.1% 45.4% 46.5% 46.5% 51.2% 52.7% 51.2% 49.9% 

10 109.7% 105.2% 104.7% 103.8% 112.3% 117.9% 132.5% 121.7% 103.3% 121.0% 

11 98.0% 104.1% 104.0% 103.3% 103.7% 102.8% 104.7% 105.2% 105.5% 102.9% 

12 88.1% 87.1% 84.9% 84.7% 86.3% 85.0% 85.5% 84.1% 82.0% 83.8% 

13 114.0% 120.6% 118.6% 125.4% 128.1% 127.2% 131.2% 131.5% 132.1% 133.3% 

14 79.4% 80.0% 81.7% 76.6% 79.0% 77.2% 80.7% 78.9% 79.2% 78.9% 

15 120.3% 129.0% 135.8% 140.0% 149.7% 147.4% 146.1% 146.8% 153.9% 153.2% 

16 102.8% 106.1% 107.2% 108.3% 107.6% 108.1% 112.7% 117.2% 117.5% 117.0% 

17 45.1% 43.5% 40.2% 37.5% 41.8% 42.9% 42.4% 46.2% 47.3% 45.7% 

18 39.1% 40.7% 35.2% 30.2% 33.5% 32.1% 32.7% 34.1% 36.3% 37.1% 

19 111.7% 112.3% 110.6% 111.5% 116.6% 116.7% 116.7% 120.0% 121.3% 120.1% 

20 93.5% 88.3% 86.4% 80.1% 79.6% 78.7% 81.1% 80.7% 82.1% 85.6% 

21 129.1% 143.9% 157.9% 155.4% 152.9% 161.2% 151.9% 156.1% 163.2% 151.1% 

22 64.5% 57.0% 48.3% 49.7% 51.0% 52.7% 55.0% 55.5% 52.9% 55.7% 

23 72.9% 72.5% 70.7% 67.3% 70.3% 69.6% 70.2% 68.4% 69.8% 67.3% 

24 114.3% 110.5% 107.5% 105.3% 110.5% 112.0% 111.3% 112.8% 114.3% 118.0% 

25 122.0% 126.9% 138.1% 143.2% 145.1% 153.7% 156.5% 166.3% 172.5% 169.7% 

26 91.0% 101.6% 96.9% 85.7% 87.9% 88.9% 95.6% 92.0% 89.8% 91.3% 

27 93.5% 93.8% 92.2% 94.9% 96.8% 93.4% 95.1% 96.0% 97.2% 97.8% 

28 110.99% 111.76% 112.75% 116.21% 113.95% 114.26% 115.58% 117.58% 118.29% 116.67% 

Source: own study based on BP report data. 7 

If we consider Official-Closed Emission of CO2 for 2017, the US, as well as 12 EU 8 

countries, did not achieve one of the three main aims of the EU energy policy – reduction of 9 

CO2 emission to a level of 80% of 1990 emissions. However, most of the EU countries (15) 10 

had already fulfilled this requirement by this same year (Tab. 6, 8). 11 

In the whole survey period, the US never achieved a value of CO2 emission lower than in 12 

1990. At the same time, six members of the EU, namely: Bulgaria, Estonia, Latvia, Lithuania, 13 

Romania and Slovakia, met this value for the whole surveyed period. On the other hand,  14 

over this period, 11 EU members never achieved CO2 emissions below 80% of 1990 emissions. 15 

These were; Austria, Belgium & Luxembourg, Cyprus, France, Greece, Ireland, Italy,  16 

the Netherlands, Portugal, Slovenia and Spain. The rest of the EU members achieved emissions 17 

of CO2 in-line with the EU energy policy goal. 18 

  19 
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Table 7. 1 
US and the EU Official-Closed CO2 emissions in MT in 2007-2017 2 

No. 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1 68.2 69.0 62.9 68.1 62.4 60.4 59.6 56.4 59.4 59.7 62.5 

2,3 152.8 154.2 141.2 150.4 136.8 132.3 132.7 124.7 131.4 133.2 136.3 

4 53.4 50.6 43.7 45.8 50.7 46.1 41.0 43.3 46.1 43.2 45.8 

5 22.0 21.1 19.8 19.0 18.3 16.6 16.1 15.8 16.2 16.7 17.1 

6 9.3 9.5 9.2 8.8 8.7 8.1 7.3 7.3 7.5 8.1 8.3 

7 124.9 120.0 113.3 116.3 112.8 109.0 104.8 101.7 102.9 104.9 103.0 

8 56.8 54.2 50.6 51.3 46.4 41.0 43.4 40.1 36.8 38.0 35.5 

9 22.1 21.0 18.8 23.0 23.9 23.5 24.6 24.3 22.4 22.6 24.4 

10 67.5 60.0 57.4 65.5 57.6 51.5 52.9 48.5 44.7 48.2 45.4 

11 371.2 371.1 356.3 361.5 334.9 336.3 336.0 302.3 310.5 315.3 321.4 

12 807.2 806.5 751.0 780.6 761.0 770.3 794.6 748.4 751.9 766.6 762.6 

13 114.6 108.9 104.2 96.0 95.4 89.8 81.3 77.7 75.1 71.9 77.1 

14 55.6 54.4 48.2 48.8 50.3 45.9 43.3 42.3 45.1 45.5 47.9 

15 48.4 47.9 43.0 42.6 38.6 38.7 37.5 37.2 39.0 40.5 39.4 

16 460.9 446.9 404.0 409.8 399.8 386.6 353.6 330.2 343.1 343.6 346.3 

17 8.8 8.6 7.9 9.2 8.3 8.0 8.0 7.7 7.8 8.2 8.0 

18 13.2 13.3 12.1 13.2 12.4 12.4 11.7 11.0 11.3 11.7 12.2 

19 234.2 231.4 222.6 232.4 224.4 217.3 211.7 200.8 209.2 212.7 205.9 

20 317.0 319.2 305.0 322.8 322.6 307.2 309.8 292.9 292.9 305.6 315.4 

21 58.7 57.7 56.9 51.5 51.4 50.7 49.3 49.3 53.7 53.0 57.8 

22 95.3 93.3 79.7 77.5 83.3 80.1 69.2 69.7 70.6 69.3 72.6 

23 35.1 36.3 33.5 36.0 33.5 32.2 32.9 29.8 30.1 30.7 32.8 

24 15.7 16.8 15.0 15.2 15.2 14.7 14.1 12.6 12.7 13.6 13.5 

25 378.7 352.3 314.4 298.7 308.8 307.2 275.9 273.6 289.2 282.3 299.9 

26 59.2 56.1 53.4 56.7 52.0 49.2 48.0 46.2 46.4 46.7 45.9 

27 570.2 562.8 516.1 532.6 495.0 511.8 498.4 457.3 438.4 414.7 403.2 

28 5861.1 5675.7 5263.9 5465.6 5355.7 5137 5260.5 5300.4 5153.7 5053.7 5014.4 

Source: own study based on BP report data. 3 

The Country/Year indicator can be used to verify the reduction of CO2 level to 80% of the 4 

1990 emission by members of the EU (bearing in mind that, for this survey, Belgium and 5 

Luxembourg are considered as one country). The number of “countries” (26) multiplied by 6 

21 years included in this study gives 546 Country/Years (C/Y). So, if we consider EOC, then EU 7 

member “countries” achieved 201 C/Y, which means that the EU fulfilled the requirement to 8 

reduce CO2 emissions 200 times in 21 years.  9 

Table 8. 10 

EU and US % of Official-Closed CO2 emission in 2007-2017 in relation to 1990 11 

No. 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1 122.0% 123.4% 112.5% 121.8% 111.6% 108.1% 106.6% 100.9% 106.3% 106.8% 111.8% 

2, 3 110.1% 111.1% 101.7% 108.4% 98.6% 95.3% 95.6% 89.8% 94.7% 96.0% 98.2% 

4 71.9% 68.1% 58.8% 61.6% 68.2% 62.0% 55.2% 58.3% 62.0% 58.1% 61.6% 

5 102.3% 98.1% 92.1% 88.4% 85.1% 77.2% 74.9% 73.5% 75.3% 77.7% 79.5% 

6 186.0% 190.0% 184.0% 176.0% 174.0% 162.0% 146.0% 146.0% 150.0% 162.0% 166.0% 

7 80.4% 77.3% 73.0% 74.9% 72.6% 70.2% 67.5% 65.5% 66.3% 67.5% 66.3% 

8 101.8% 97.1% 90.7% 91.9% 83.2% 73.5% 77.8% 71.9% 65.9% 68.1% 63.6% 

9 57.7% 54.8% 49.1% 60.1% 62.4% 61.4% 64.2% 63.4% 58.5% 59.0% 63.7% 

10 117.4% 104.3% 99.8% 113.9% 100.2% 89.6% 92.0% 84.3% 77.7% 83.8% 79.0% 

11 100.4% 100.4% 96.4% 97.8% 90.6% 91.0% 90.9% 81.8% 84.0% 85.3% 86.9% 

12 80.5% 80.4% 74.9% 77.8% 75.9% 76.8% 79.2% 74.6% 75.0% 76.4% 76.0% 

13 138.7% 131.8% 126.2% 116.2% 115.5% 108.7% 98.4% 94.1% 90.9% 87.0% 93.3% 

14 76.7% 75.0% 66.5% 67.3% 69.4% 63.3% 59.7% 58.3% 62.2% 62.8% 66.1% 

15 156.1% 154.5% 138.7% 137.4% 124.5% 124.8% 121.0% 120.0% 125.8% 130.6% 127.1% 

16 114.7% 111.2% 100.5% 102.0% 99.5% 96.2% 88.0% 82.2% 85.4% 85.5% 86.2% 

17 47.8% 46.7% 42.9% 50.0% 45.1% 43.5% 43.5% 41.8% 42.4% 44.6% 43.5% 
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Cont. table 8. 1 
18 36.6% 36.8% 33.5% 36.6% 34.3% 34.3% 32.4% 30.5% 31.3% 32.4% 33.8% 

19 119.6% 118.1% 113.6% 118.6% 114.5% 110.9% 108.1% 102.5% 106.8% 108.6% 105.1% 

20 84.8% 85.3% 81.6% 86.3% 86.3% 82.1% 82.8% 78.3% 78.3% 81.7% 84.3% 

21 147.1% 144.6% 142.6% 129.1% 128.8% 127.1% 123.6% 123.6% 134.6% 132.8% 144.9% 

22 53.5% 52.4% 44.7% 43.5% 46.7% 44.9% 38.8% 39.1% 39.6% 38.9% 40.7% 

23 63.5% 65.6% 60.6% 65.1% 60.6% 58.2% 59.5% 53.9% 54.4% 55.5% 59.3% 

24 118.0% 126.3% 112.8% 114.3% 114.3% 110.5% 106.0% 94.7% 95.5% 102.3% 101.5% 

25 175.2% 163.0% 145.4% 138.2% 142.8% 142.1% 127.6% 126.5% 133.8% 130.6% 138.7% 

26 87.6% 83.0% 79.0% 83.9% 76.9% 72.8% 71.0% 68.3% 68.6% 69.1% 67.9% 

27 96.2% 94.9% 87.0% 89.8% 83.5% 86.3% 84.0% 77.1% 73.9% 69.9% 68.0% 

28 118.49

% 

114.74

% 

106.41

% 

110.49

% 

108.27

% 

103.85

% 

106.35

% 

107.15

% 

104.19

% 

102.17

% 

101.37

% 

Source: own study based on BP report data. 2 

3.3. Actual-Open CO2 emissions – modified to include trade between the US and the EU 3 

By using formula (1), SB CO2 emissions were calculated for 27 members of the EU plus the 4 

US to provide the CO2 emission balance. If this value is positive, it means that US exports of 5 

CO2 to a given member of the EU are higher than the import of CO2 from this country.  6 

If the value is negative, then the impact was the opposite – imports of CO2 from a given  7 

EU member to the US were higher than the export. If the result is positive, it is added to the 8 

amount of emission for the given EU member, but if it is negative, then it is deducted.  9 

The results of the calculation are presented in Table 9 and 10. 10 

Over the entire period considered, the US CO2 emission trade balance with the EU (taken 11 

as a whole) was positive. But, while analysing each EU member state separately, the situation 12 

looks different. For the EU as a whole, positive CO2 balance had values of 34.93 MT (1997) 13 

and 9.92 MT (2016). From 1990-2017, the US had a negative CO2 balance with 5 EU countries: 14 

Bulgaria, Czech Republic, Estonia, Hungary and Romania. Poland would also be in this group, 15 

if not for 1997 (the only year when the US had a positive CO2 balance with Poland).  16 

The US had, for the whole survey period, a positive CO2 balance with 6 EU countries: Belgium 17 

& Luxembourg, Cyprus, France, the Netherlands, Spain and the UK. 18 

Table 9. 19 

US CO2 emissions balance (SB) in 1997-2006 in MT 20 

  1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1 Austria 1.19 1.00 1.02 1.02 0.81 0.72 0.42 0.23 0.24 0.16 

2, 3 Belgium & Luxembourg 3.39 3.20 3.04 3.17 2.76 2.56 3.15 3.41 3.54 3.57 

4 Bulgaria -0.23 -0.21 -0.22 -0.24 -0.40 -0.37 -0.49 -0.51 -0.35 -0.39 

5 Croatia 0.10 0.09 0.06 0.05 0.06 0.07 0.09 0.06 0.05 0.03 

6 Cyprus 0.33 0.20 0.16 0.17 0.20 0.12 0.18 0.05 0.04 0.08 

7 Czech Republic -0.03 -0.03 -0.04 -0.21 -0.30 -0.48 -0.41 -0.43 -0.78 -0.76 

8 Denmark 0.47 0.48 0.33 0.20 0.07 0.20 -0.06 0.26 -0.05 -0.03 

9 Estonia -0.09 -0.11 -0.22 -0.51 -0.22 -0.13 -0.14 -0.35 -0.39 -0.43 

10 Finland 0.08 0.13 0.16 -0.04 -0.44 -0.47 -0.64 -0.28 -0.09 -0.51 

11 France 7.25 7.55 7.11 7.22 6.54 5.81 5.29 6.57 6.06 6.87 

12 Germany 1.64 1.16 0.53 1.83 0.41 -1.91 -1.71 -1.55 -2.31 -1.72 

13 Greece 0.26 0.42 0.47 0.28 0.24 0.36 0.64 0.74 0.46 0.11 

14 Hungary -0.21 -0.39 -0.57 -0.61 -0.52 -0.33 -0.25 -0.46 -0.60 -0.50 

15 Ireland 0.80 0.34 0.07 -0.53 -1.14 -2.04 -2.59 -2.41 -2.39 -2.34 

16 Italy 1.13 0.48 0.03 0.21 -0.02 -0.01 -0.71 -1.24 -1.66 -2.11 

17 Latvia -0.02 -0.01 -0.01 -0.06 -0.03 -0.04 -0.10 -0.08 -0.09 -0.02 
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Cont. table 9. 1 
18 Lithuania -0.01 -0.01 -0.02 -0.04 -0.02 -0.05 -0.01 -0.09 -0.04 -0.02 

19 Netherlands 5.85 5.25 5.42 6.14 5.21 4.43 4.62 5.48 5.70 5.94 

20 Poland 0.01 -0.07 -0.13 -0.13 -0.20 -0.39 -0.50 -0.78 -0.79 -0.92 

21 Portugal 0.21 0.13 0.10 0.11 0.23 -0.07 -0.14 -0.10 -0.15 -0.39 

22 Romania -0.22 -0.17 -0.22 -0.21 -0.16 -0.36 -0.35 -0.24 -0.34 -0.26 

23 Slovakia 0.04 0.05 0.00 -0.05 -0.03 -0.02 -0.49 -0.63 -0.47 -0.66 

24 Slovenia 0.01 0.01 0.02 0.02 0.02 0.00 -0.10 -0.04 0.01 0.00 

25 Spain 2.34 2.23 2.17 1.89 1.56 1.22 1.27 1.54 1.25 1.30 

26 Sweden 0.62 0.34 0.47 0.81 0.22 0.04 -0.28 -0.27 -0.31 -0.07 

27 United Kingdom 10.01 10.43 8.79 8.89 8.25 5.39 4.92 4.84 3.73 5.15 

28 27 EU 34.93 32.48 28.51 29.38 23.11 14.26 11.61 13.74 10.26 12.07 

Source: own study based on BP report, CO2 EMISSIONS FROM FUEL COMBUSTION Highlights 2 
and The Observatory of Economic Complexity data. 3 

For 21 the surveyed years, the US had the highest positive SB CO2 emission with: France 4 

(152.93 MT), the UK (132.24 MT), Netherlands (127.68 MT) and Belgium & Luxembourg 5 

(91.52 MT). At the same time, the US had the biggest negative SB CO2 with: Ireland  6 

(-30.09 MT), Germany (-28.23 MT), Italy (-19.83 MT) and Poland (-14.45 MT). The highest 7 

US SB value was in 1998 with the UK (10.43 MT) and the lowest in 2015 with Germany  8 

(-5.35 MT). 9 

Table 10. 10 

US balance of CO2 emissions (SB) in 2007-2017 in MT 11 

No. 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1 0.14 0.36 0.26 0.27 0.30 0.29 0.32 0.35 0.11 -0.38 0.20 

2, 3 4.36 4.48 4.08 4.08 5.40 5.75 7.47 7.42 6.14 5.33 5.24 

4 -0.30 -0.09 -0.07 -0.21 -0.33 -0.41 -0.33 -0.32 -0.41 -0.36 -0.38 

5 0.05 0.11 0.10 0.09 0.05 0.03 -0.03 0.02 -0.02 -0.05 0.00 

6 0.06 0.08 0.04 0.05 0.08 0.02 0.01 0.01 0.01 0.02 0.01 

7 -0.56 -0.43 -0.36 -0.43 -0.80 -1.01 -0.96 -0.82 -0.98 -0.95 -0.59 

8 0.13 0.14 -0.07 -0.15 -0.18 -0.14 -0.10 -0.11 -0.19 -0.21 -0.17 

9 -0.22 -0.35 -0.19 -0.63 -1.13 -0.67 -0.43 -0.54 -0.44 -0.77 -0.49 

10 -0.56 -0.48 -0.62 -0.57 -0.27 -0.24 -0.27 -0.08 -0.21 -0.29 -0.37 

11 8.05 8.47 7.70 7.63 8.75 8.06 8.70 8.40 7.39 6.75 6.76 

12 -0.25 0.46 1.88 0.49 0.35 -3.47 -4.96 -4.67 -5.35 -4.86 -4.19 

13 0.44 0.47 0.41 0.29 0.04 -0.13 -0.12 -0.11 -0.21 -0.15 -0.14 

14 -0.40 -0.44 -0.23 -0.28 -0.34 -0.35 -0.40 -0.83 -1.04 -1.04 -0.69 

15 -2.21 -2.58 -1.56 -2.53 -2.34 -2.38 -1.26 -1.73 -0.50 -1.33 0.58 

16 -1.73 -0.93 -0.52 -0.45 -0.38 -1.46 -1.62 -1.24 -2.37 -2.67 -2.55 

17 0.00 0.01 0.01 -0.02 -0.03 -0.01 -0.02 -0.01 -0.04 -0.05 -0.05 

18 0.11 0.02 -0.05 -0.08 -0.14 -0.10 -0.15 -0.08 -0.12 -0.18 -0.24 

19 7.96 8.80 5.13 5.99 6.56 6.05 6.88 6.68 6.86 6.21 6.52 

20 -0.39 -0.14 -0.59 -0.62 -1.30 -1.15 -1.25 -1.17 -1.29 -1.43 -1.24 

21 -0.22 0.08 0.05 -0.07 -0.02 -0.05 -0.14 -0.28 -0.47 -0.43 -0.55 

22 -0.26 -0.12 -0.09 -0.14 -0.31 -0.36 -0.36 -0.43 -0.51 -0.43 -0.30 

23 -0.52 -0.15 -0.06 -0.26 -0.26 -0.38 -0.38 -0.33 -0.39 -0.48 -0.62 

24 0.11 0.19 0.13 0.12 0.17 0.04 0.09 0.03 0.03 -0.06 -0.10 

25 2.40 3.38 2.23 2.48 2.36 1.28 1.99 1.51 1.46 1.53 1.49 

26 0.26 0.56 0.70 0.47 0.67 0.73 0.53 0.40 0.31 0.27 0.23 

27 7.11 7.00 5.73 5.12 6.86 3.54 2.85 5.71 5.00 5.91 7.00 

28 23.57 28.89 24.02 20.63 23.75 13.48 16.04 17.77 12.75 9.92 15.34 

Source: own study based on BP report, CO2 EMISSIONS FROM FUEL COMBUSTION Highlights 12 
and The Observatory of Economic Complexity data. 13 
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The EU had negative SB CO2 emissions in all 21 years included in this survey. This means 1 

that the value of EU EAO was higher than EOC. When considering each member of the EU 2 

separately, the situation was different and indicated the degrees of compliance with the 3 

requirements of the EU energy policy (20% less emission of CO2 compared to 1990). The same 4 

applied in the case of EOC. Verification was also carried out using the Country/Year indicator 5 

for EAO (Tab. 11, 12). In this survey, there were 546 C/Y in the EU. So, if we consider EAO, 6 

then the EU member countries achieved 201 C/Y. It means that the EU members fulfil the 7 

requirement of reduction of CO2 emission 201 times in 21 years, considering 26 countries. 8 

Thus, despite a negative SB for the whole EU, the C/Y indicator for EAO is precisely on the same 9 

level as for EOC. 10 

Table 11. 11 

EU and US % of EAO in 1997-2006 in relation to 1990 12 

  1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1 Austria 112.68% 112.53% 111.84% 112.02% 120.23% 121.68% 131.88% 129.22% 132.81% 128.90% 

2,3 Belgium & 

Luxembourg 

107.84% 110.37% 105.79% 108.99% 109.27% 108.18% 114.09% 114.49% 111.91% 113.23% 

4 Bulgaria 75.33% 72.26% 61.75% 58.09% 62.44% 60.61% 65.30% 62.84% 65.34% 66.91% 

5 Croatia 79.05% 85.07% 87.71% 82.55% 86.35% 91.47% 98.09% 94.71% 96.96% 97.37% 

6 Cyprus 144.68% 148.05% 155.18% 163.35% 165.92% 160.44% 173.63% 166.91% 186.87% 183.63% 

7 Czech 

Republic 

81.95% 78.28% 73.31% 79.71% 80.17% 77.60% 79.71% 80.21% 79.02% 80.26% 

8 Denmark 124.85% 117.16% 110.81% 103.40% 103.53% 102.14% 111.00% 100.82% 95.43% 110.52% 

9 Estonia 51.99% 48.02% 43.55% 44.09% 45.91% 46.13% 50.82% 51.83% 50.16% 48.74% 

10 Finland 109.88% 105.45% 104.97% 103.75% 111.58% 117.10% 131.41% 121.25% 103.15% 120.16% 

11 France 99.93% 106.18% 105.95% 105.25% 105.50% 104.41% 106.14% 107.03% 107.13% 104.72% 

12 Germany 88.22% 87.27% 84.97% 84.87% 86.37% 84.81% 85.35% 83.96% 81.74% 83.58% 

13 Greece 114.36% 121.09% 119.21% 125.76% 128.38% 127.68% 132.00% 132.37% 132.65% 133.43% 

14 Hungary 79.15% 79.46% 80.87% 75.71% 78.32% 76.79% 80.34% 78.27% 78.34% 78.20% 

15 Ireland 122.91% 130.12% 136.04% 138.28% 145.99% 140.85% 137.76% 138.99% 146.15% 145.66% 

16 Italy 103.09% 106.19% 107.17% 108.34% 107.63% 108.11% 112.56% 116.91% 117.10% 116.47% 

17 Latvia 44.98% 43.43% 40.16% 37.19% 41.71% 42.71% 41.82% 45.75% 46.81% 45.54% 

18 Lithuania 39.04% 40.69% 35.13% 30.07% 33.46% 32.00% 32.65% 33.83% 36.17% 37.05% 

19 Netherlands 114.73% 114.93% 113.33% 114.62% 119.30% 118.95% 119.05% 122.81% 124.25% 123.14% 

20 Poland 93.51% 88.24% 86.41% 80.02% 79.55% 78.56% 80.99% 80.46% 81.88% 85.37% 

21 Portugal 129.61% 144.18% 158.16% 155.67% 153.47% 160.98% 151.54% 155.89% 162.78% 150.15% 

22 Romania 64.41% 56.86% 48.14% 49.55% 50.87% 52.49% 54.80% 55.37% 52.67% 55.52% 

23 Slovakia 72.94% 72.60% 70.70% 67.18% 70.28% 69.58% 69.28% 67.22% 68.95% 66.08% 

24 Slovenia 114.37% 110.62% 107.67% 105.41% 110.67% 112.05% 110.53% 112.46% 114.37% 118.07% 

25 Spain 123.05% 127.95% 139.12% 144.08% 145.77% 154.22% 157.11% 166.99% 173.10% 170.30% 

26 Sweden 91.89% 102.14% 97.58% 86.85% 88.19% 88.96% 95.15% 91.61% 89.33% 91.17% 

27 United 
Kingdom 

95.21% 95.54% 93.73% 96.44% 98.24% 94.32% 95.92% 96.82% 97.81% 98.66% 

28 27 EU 95.22% 95.56% 94.20% 94.31% 95.77% 95.14% 97.48% 98.05% 97.89% 98.76% 

29 US 110.29% 111.10% 112.17% 115.61% 113.49% 113.97% 115.35% 117.30% 118.08% 116.42% 

Source: own study based on BP report, CO2 EMISSIONS FROM FUEL COMBUSTION Highlights 13 
and The Observatory of Economic Complexity data. 14 

Actual-Open emission of CO2 was calculated using formula (2) and showed very small 15 

changes in the percentage of AO CO2 emission in relation to 1990. Because of this, the influence 16 

of SB on AO CO2 emission in all the EU members was insignificant and did not result in changes 17 

in the degree of fulfilment of the EU energy policy (CO2 20% below the 1990 level). None of 18 

the EU members in any of the surveyed years managed to reduce CO2 emission levels below 19 

80% of 1990 emission. Positive SB in the case of the US was so small, that there were no 20 

significant differences between the percentage of EAO and EOC CO2 emission, especially in 21 
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relation to 1990. Thus, one can conclude that the US did not fulfil the EU energy policy 1 

(reduction of CO2 emission) in any of the surveyed years. 2 

Considering AO Emission of CO2, in 2017, neither the US nor 12 of the EU countries 3 

achieved a reduction of CO2 emission to the level of 80% of 1990. However, most of the  4 

EU countries (15) already fulfilled this requirement in 2017 (Tab. 11, 12). The same situation 5 

was in the case of OC CO2 emissions. 6 

The US, in the whole survey period, never achieved a value of AO CO2 emission lower than 7 

in 1990. At the same time, 6 EU members achieved this in the whole survey period (Bulgaria, 8 

Estonia, Latvia, Lithuania, Romania and Slovakia). On the other hand, 11 EU members never 9 

achieved CO2 emission below 80% of the 1990 emission levels (Austria, Belgium & 10 

Luxembourg, Cyprus, France, Greece, Ireland, Italy, the Netherlands, Portugal, Slovenia and 11 

Spain). The remaining surveyed EU members met the EU energy policy CO2 emissions target 12 

at least once. This was likewise the case for OC CO2 emissions.  13 

Table 12. 14 

EU and US % of EAO in 2007-2017 in relation to 1990 15 

No. 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1 122.25% 124.08% 112.98% 122.30% 112.17% 108.56% 107.20% 101.52% 106.45% 106.12% 112.17% 

2, 3 113.23% 114.32% 104.67% 111.30% 102.45% 99.46% 100.99% 95.19% 99.09% 99.80% 101.97% 

4 71.47% 67.98% 58.72% 61.36% 67.79% 61.50% 54.74% 57.84% 61.49% 57.66% 61.13% 

5 102.57% 98.64% 92.58% 88.80% 85.35% 77.35% 74.73% 73.59% 75.26% 77.43% 79.52% 

6 187.16% 191.56% 184.79% 176.93% 175.58% 162.50% 146.15% 146.23% 150.17% 162.39% 166.17% 

7 80.06% 76.99% 72.72% 74.61% 72.12% 69.54% 66.86% 64.96% 65.63% 66.93% 65.95% 

8 102.03% 97.38% 90.55% 91.66% 82.83% 73.23% 77.59% 71.67% 65.61% 67.72% 63.31% 

9 57.13% 53.91% 48.58% 58.40% 59.46% 59.60% 63.10% 62.02% 57.33% 56.99% 62.44% 

10 116.42% 103.52% 98.75% 112.92% 99.71% 89.15% 91.53% 84.21% 77.37% 83.31% 78.31% 

11 102.58% 102.67% 98.46% 99.85% 92.95% 93.15% 93.24% 84.04% 85.98% 87.11% 88.76% 

12 80.45% 80.45% 75.06% 77.87% 75.90% 76.45% 78.72% 74.14% 74.42% 75.94% 75.61% 

13 139.27% 132.40% 126.64% 116.58% 115.55% 108.56% 98.28% 93.93% 90.67% 86.87% 93.17% 

14 76.14% 74.43% 66.16% 66.92% 68.92% 62.83% 59.17% 57.20% 60.77% 61.33% 65.12% 

15 149.01% 146.20% 133.67% 129.26% 116.96% 117.15% 116.90% 114.40% 124.19% 126.36% 128.97% 

16 114.25% 110.96% 100.39% 101.85% 99.38% 95.83% 87.58% 81.85% 84.78% 84.83% 85.53% 

17 47.85% 46.78% 42.98% 49.87% 44.92% 43.42% 43.34% 41.78% 42.17% 44.31% 43.19% 

18 36.88% 36.90% 33.38% 36.35% 33.97% 34.08% 32.00% 30.26% 30.96% 31.92% 33.13% 

19 123.61% 122.61% 116.25% 121.69% 117.90% 114.01% 111.58% 105.91% 110.29% 111.75% 108.43% 

20 84.65% 85.31% 81.39% 86.14% 85.91% 81.83% 82.50% 78.00% 77.97% 81.33% 84.00% 

21 146.56% 144.81% 142.73% 128.91% 128.77% 126.93% 123.22% 122.86% 133.41% 131.76% 143.47% 

22 53.34% 52.29% 44.67% 43.41% 46.57% 44.75% 38.63% 38.87% 39.33% 38.65% 40.57% 

23 62.54% 65.36% 60.48% 64.64% 60.10% 57.54% 58.81% 53.29% 53.73% 54.64% 58.18% 

24 118.91% 127.77% 113.79% 115.16% 115.53% 110.85% 106.67% 94.98% 95.75% 101.82% 100.75% 

25 176.27% 164.52% 146.45% 139.31% 143.92% 142.68% 128.54% 127.25% 134.44% 131.28% 139.40% 

26 87.96% 83.82% 80.03% 84.56% 77.91% 73.86% 71.79% 68.93% 69.10% 69.49% 68.23% 

27 97.35% 96.09% 88.00% 90.68% 84.63% 86.90% 84.53% 78.08% 74.77% 70.93% 69.17% 

28 97.55% 95.88% 88.81% 90.87% 87.98% 86.42% 84.43% 79.72% 80.60% 80.82% 81.72% 

29 118.01% 114.16% 105.93% 110.08% 107.79% 103.58% 106.02% 106.79% 103.93% 101.96% 101.06% 

Source: own study based on BP report, CO2 EMISSIONS FROM FUEL COMBUSTION Highlights 16 
and The Observatory of Economic Complexity data. 17 
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4. Discussion 1 

It is worth emphasizing, that the actions undertaken by the EU with regard to implementing 2 

the EU energy policy are limited only to the EU area. Between 1997 and 2017, the US had  3 

a positive trade balance with the EU as a whole only in 1997. Over the period of the survey,  4 

the total foreign trade balance of the EU reached a value of USD 1,432.14 billion. Despite this, 5 

in every analysed year, the EU imported more CO2 than it had exported to the US and the total 6 

volume of this excess was 416.49 MT of CO2. One conclusion must be that a positive trade 7 

balance with the US does not guarantee a lower Actual-Open CO2 emission for the EU.  8 

What influences this figure are CO2 emissions for a particular country inside the EU 9 

(without including other countries), % of GDP exported from a particular country, % of GDP 10 

of other countries imported into a particular country.  11 

In the aspect of CO2 transfer, the impact of trade between the US and the EU was found to 12 

be insignificant. But it must be remembered, that the EU as a whole does not have a positive 13 

trade balance with every country and the same applies for each of the EU members.  14 

An assumption is possible in the case of countries that have a positive trade balance with the 15 

EU, which will have a much bigger impact on increasing EAO inside the EU. 16 

What can – or should – the EU do in this situation? What challenges does the EU face? 17 

There are two possibilities. One is doing nothing and trying to “live through it” without any 18 

changes. The EU will be content with its energy policy, with a reduction of CO2 emission inside 19 

the EU. But it will change very little. The EU will still import CO2 from outside the region 20 

through products and services and will continue to contribute to CO2 emission reduction 21 

programmes, not only inside, but also outside the EU. The second option is to change the EU 22 

approach to energy policy to be a more global one. The EU should take into account CO2 23 

emissions, which are imported into the EU. The EU should think about some instruments, which 24 

would encourage countries from outside the EU to undertake similar activities to reduce CO2 25 

emission. An example of this are various kinds of ecological taxes (Fortuński, 2012, 2013, 26 

2016; Fortuński, Wykorzystanie…, 2013; Fortuński, Wpływ…, 2016; Fortuński, Globalna…, 27 

2016; Bogrocz, 2008; Graczyk, Jakubczyk, 2005; Kaczmarski, 2010; Kryk, 2012, Kryk, 28 

Wzrost…, 2012). The actual emission of CO2 also highlights the ineffectiveness of international 29 

agreements, such as the Kyoto Agreement for reducing emissions of CO2. 30 

The main challenges in the case of the second solution are retaliatory actions by the 31 

countries, from which the EU imports and on which each of these “ecological taxes” or other 32 

instruments would be imposed, which will, among others, increase transaction costs. The other 33 

challenge will still be how to promote the reduction of CO2 emission in countries outside the 34 

EU? 35 
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5. Conclusion 1 

The European Union is regarded as the leader in the fight against global warming, the battle 2 

for clean energy and reduction of CO2 emissions. Unfortunately, its actions are isolated, which 3 

leads to a situation where even such a large economy as the EU, although strongly economically 4 

related to other countries through trade, is not able to change much with this issue. The EU and 5 

the US are leaders in world trade. The EU could use its position in international trade to achieve 6 

its own energy policy goals – the reduction of CO2 emissions. Trade relates to the import of 7 

CO2 hidden in goods and services imported into the EU from the US. It affects the Actual-Open 8 

CO2 emissions in all the member countries of the EU. 12 members of the EU, already in 2017, 9 

had achieved a reduction of CO2 emissions at least 20% below 1990 levels. Because of  10 

an insignificant influence on EAO, for a number of countries that achieved this goal in 2017, 11 

their EOC figure did not change after including trade with the US. The impact of US international 12 

trade with the EU was positive in the whole period considered in the survey. Thus, the impact 13 

of the trade on CO2 emissions was small because of the positive trade balance the EU had with 14 

the US. If there had been a negative trade balance with the EU, then the influence of the US on 15 

the EU CO2 emissions would be much greater. This situation was caused by four indicators: 16 

GDP of a country, % of exported GDP, % of imported GDP and the Official-Closed emission 17 

of CO2. All of these together caused an insignificant difference between EOC and EAO in both 18 

the US and the EU. This was also shown by the Country/Year Indicator when the numbers were 19 

the same for both EOC and EAO. 20 

The effectiveness of implementing the UE energy policy by its members is limited only to 21 

the territory of the EU. This can result in the EU energy policy not being seen as a sustainable 22 

development strategy, because of its potential high cost. If the EU is interested in the reduction 23 

of CO2 emissions, it must consider this factor. Because of those high costs, EU countries try to 24 

reduce it by importing parts, components and products from cheaper countries, which very often 25 

had a bigger CO2 emission component, which could be due to the fact that, in those countries, 26 

environmental law is not as strict as in the EU. 27 

This situation brings some challenges ahead for the EU, especially in terms of the CO2 28 

energy policy. The survey presented has shown that the EU should consider some changes in 29 

its energy policy to take into account more global aspects of CO2 emissions. The results of this 30 

research indicate that CO2 emission is a global problem and it requires consideration by the EU 31 

of the introduction of new instruments that would be an incentive for countries outside the EU 32 

to undertake effective actions aimed at reducing CO2 emissions. For this purpose,  33 

new instruments, such as an eco-energy tax, could be introduced, which the EU would apply to 34 

all trading partners, individual countries or groups of countries, based – for instance – on the 35 

total volume of particular countries’ export to the EU (Bielecki, Zalewski, Fortuński, 2016,  36 

pp. 43-46). Unfortunately, however, implementing these instruments could also result in 37 

retaliatory actions from trading partners outside the EU, and so, as part of a potential 38 

implementation process, the matter would need to be clearly defined and discussed. 39 
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