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Abstract 

The EU formulated a long-term sustainable development strategy in 2001 and renewed it in 2006. The progress of 

the EU against the challenges laid out in this strategy has been monitored by EU Sustainable Development Indica-

tors. The aim of this paper is to examine how the EU has approached the sustainable development path using se-

lected Sustainable Development Indicators. In this paper, attention is especially paid to resource productivity, 

material consumption and greenhouse gas emissions in the EU economies and particularly in their transport sec-

tors. The development of these indicators has varied across the EU countries. The reduction of greenhouse gas 

emissions in the overall economies has shown favourable trends, in contrast to their development in the transport 

sectors. Stable or decreasing domestic material consumption (DMC) in the EU has often been associated with 

relatively low GDP growth rates and conversely high GDP growth rates with moderate or high increases in DMC. 

Therefore, the significant changes in trends due to the economic crisis are not the result of structural changes but 

rather a temporary interruption of longer-term trends. The EU has still not begun to fully follow the sustainable 

development path.  
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1. Introduction 

Sustainable development (SD) is a global challenge 

that requires a progressive transformation of econo-

mies (Hediger, 2004), specifically substantial changes 

in production processes and lifestyles (FEEM, 2011). 

According to the WCED (1987), SD is development 

that meets the needs of the present without compro-

mising the ability of future generations to meet their 

own needs. However, this term is still vague. Despite 

this fact, there is an emerging political consensus on 

the desirability of sustainable development (Daly, 

1996). Since the 1992 United Nations (UN) Confer-

ence on Environment and Development in Rio de 

Janeiro, the EU has played a leading role in supporting 

the idea of balanced and sustainable development. SD 

would be of little interest if the current patterns of 

economic development were judged to be sustainable. 

However, this is not the case (OECD, 2001). 

To monitor the progress towards SD, a set of Sus-

tainable Development Indicators (SDIs) has been de-

veloped in the EU. Selected SDIs are used in the anal-

ysis of this paper. The aim of this paper is to examine 

how the EU has approached the sustainable develop-

ment path using selected Sustainable Development 

Indicators. The paper is divided into five sections. 

Following the introduction, the second section is the 

theoretical one and it focuses on the characteristics of 

the EU Sustainable Development Strategy (SDS). In 

this section, decoupling and the EU SDIs are also 

defined. The third section concentrates on the meth-

odology. The SDIs that are used in the analytical part 

are described in more detail in this section. The fourth 

section is the analytical one and it is devoted to the 

evaluation of the development of the selected SDIs 

and the examination of the EU’s sustainable develop-

ment path. The last section summarizes the results of 

the analysis. 

In the paper, the new member states are under-

stood as the countries that have joined the EU since 

2004 (12 countries except Croatia),1 whereas the older 

member states are the remaining EU-15 countries.  

                                                             
1 The most recent member state, Croatia, is not included in 

the analysis because of its short membership of the EU.  

2. Sustainable Development in the EU  

Sustainable development is a fundamental goal of the 

EU, enshrined in the Treaty. The strategy for sustaina-

ble development (SD) was adopted in 2001 and it 

provides an EU-wide policy framework to deliver 

sustainable development.  

2.1 Characteristics of the EU Sustainable Devel-

opment Strategy (SDS) 

Sustainable development became a fundamental ob-

jective of the EU in 1997 when it was included in the 

Treaty of Amsterdam as an overarching objective of 

EU policies (European Commission, 2014).2 

The EU adopted a long-term strategy to dovetail 

the policies for economically, socially and environ-

mentally sustainable development in 2001 (European 

Council, 1999). This strategy provides an EU-wide 

policy framework to deliver sustainable development, 

that is, to meet the needs of the present without com-

promising the ability of future generations to meet 

their own needs. Thus, its goal is to achieve sustaina-

ble improvement of the well-being of current and 

future generations. This strategy rests on four separate 

pillars – economic, social, environmental and global 

governance – that need to reinforce one another (Eu-

ropa, 2009). That requires economic, social and envi-

ronmental policies to be dealt with in a mutually rein-

forcing way (European Council, 2001). The funda-

mental act, the Commission Communication of 15 

May 2001 – A Sustainable Europe for a Better World: 

A European Union Strategy for Sustainable Develop-

ment [COM (2001) 264 final] (Commission of the 

European Communities, 2001) – limited itself to for-

mulating proposals with respect to the internal aspects 

of sustainable development. The Gothenburg Europe-

an Council in June 2001 adopted the EU SDS on the 

basis of the above-mentioned Commission Communi-

cation. 

In endorsing the SDS, the Gothenburg European 

Council recognised that the external dimension needed 

                                                             
2 It was enshrined in Article 2 of the Treaty on European 

Union as amended by the Treaty of Amsterdam. 
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to be developed further. Consequently, it also called 

on the Commission to consider the EU’s contribution 

to global sustainable development. A subsequent 

Commission Communication of 13 February 2002 –

Towards a Global Partnership for Sustainable Devel-

opment [COM (2002) 82 final] (Commission of the 

European Communities, 2002) – responded to this 

request. Thus, the external dimension was added to the 

EU SDS at the European Council in Barcelona in 

March 2002, ahead of the UN World Summit (held in 

Johannesburg in the summer of 2002). The texts of 

both Communications together form the basis of the 

comprehensive EU Sustainable Development Strategy 

(Commission of the European Communities, 2005). 

The European Council of June 2006 adopted a com-

prehensive renewed Sustainable Development Strate-

gy for an enlarged EU, which is built on the original 

strategy of 2001. It sets out a coherent strategy for 

how the EU will comply with its long-standing com-

mitment to meet the challenges of sustainable devel-

opment. This especially requires the gradually chang-

ing of our current unsustainable consumption and 

production patterns, a more integrated approach to 

policy making, tackling the most urgent environmental 

challenges, such as climate change, as well as contin-

uous support for global sustainable development tak-

ing into account the needs of developing countries, 

etc. (European Commission, 2014). 

2.2 Decoupling 

The term decoupling refers to breaking the link be-

tween two variables, often referred to as the driving 

force (mainly economic growth expressed in terms of 

GDP) and the environmental pressures (such as the 

generation of waste, the emission of pollutants to air 

or water and the use of natural resources, such as ma-

terials, energy or land). In other words, decoupling 

refers to breaking the link between environmental 

bads and economic goods (OECD, 2002). It points out 

the relative growth rates of a direct pressure on the 

environment and of an economically relevant variable 

to which it is causally linked. The purpose of decou-

pling indicators is to illustrate the interdependence 

between two different spheres, in this case between 

economic and environmental ones. Thus, these indica-

tors measure the decoupling of environmental pressure 

from economic growth over a given period (OECD, 

2003). Decoupling occurs when the growth rate of the 

economic driving force, for example the GDP, ex-

ceeds the growth rate of the environmental pressure 

over a given period (OECD, 2002). Moreover, decou-

pling can be either absolute or relative. Absolute de-

coupling implies that the environmental variable is 

stable or decreasing while the economic variable is 

growing. Decoupling is relative when the environmen-

tal variable is growing, but at a lower rate than the 

economic variable (OECD, 2002). It is obvious from 

the definition of decoupling that this process is a nec-

essary component of achieving sustainable develop-

ment path. Therefore, decoupling is also applied in the 

monitoring of the SD in the EU using decoupling indi-

cators. 

2.3 The EU Sustainable Development Indicators 

Measuring the progress towards the agreed goals is an 

integral part of the EU SDS (Eurostat, 2013b). The 

2006 renewed EU SDS calls for the European Com-

mission to monitor the progress of the EU against the 

challenges laid out in this strategy and specifically to 

draw up a comprehensive set of SDIs. In order to ad-

dress these requirements, Eurostat has developed a set 

of SDIs, with the help of a group of national experts 

known as the Task Force on Sustainable Development 

Indicators. The first set of indicators was adopted by 

the Commission in 2005 and then it was updated in 

2007 in order to adjust to the renewed EU SDS. How-

ever, the development of the set of SDIs is still ongo-

ing (Adelle and Pallemaerts, 2009). Monitoring re-

ports that include SDIs are published by Eurostat eve-

ry two years (Eurostat, 2013b).  

The SDIs are organized in a theme-oriented 

framework and presented in ten themes. This frame-

work reflects the key challenges of the EU SDS. Of 

more than one hundred indicators, twelve have been 

identified as headline indicators (see Table 1). They 

give an overall picture of whether the EU has achieved 

progress towards SD in terms of the objectives and 

targets established by this strategy (Eurostat, 2014a). 

However, there are different levels of the SDIs, which 

respond to different user needs. Besides the headline 

indicators that monitor the overall objectives related to 

the key challenges of the SDS, there are operational 

indicators related to the operational objectives of the 

SDS and the lead indicators in their subthemes. The 

third group of indicators consists of the explanatory 

indicators, which are related to actions described in 

the SDS. In addition, there are contextual indicators 

that either do not monitor a particular SDS objective 

directly or are not policy responsive (e.g. the number 

of persons in households). The last two groups are the 

indicators under development and indicators to be 

developed. Thus, the set of SDIs is flexible. New indi-

cators can be included in response to changes in the 

priorities of the strategy (Eurostat, 2013b). 

Examining the SDIs more in detail, we can see that 

among the headlines indicators two are designed to 

monitor the extent of decoupling between economic 

growth and environmental pressures. These are re-

source productivity and energy consumption of 

transport relative to GDP. While the former monitors 

the amount of gross value added (measured as the 

GDP) that an economy generates by using one unit of 
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material (measured as the domestic material consump-

tion), the latter compares the growth of transport ener-

gy consumption with the growth of GDP. 

Seven themes of the SD correspond to the priority 

areas of the 2001 and 2002 Commission Communica-

tions (see above), while Production and Consumption 

Patterns and Good Governance arise from the Plan of 

Implementation adopted at the World Summit on Sus-

tainable Development in 2002. The last remaining 

theme on Economic Development emphasises the 

economic dimension of sustainable development in 

the framework and links it to the Lisbon Process. Five 

themes are also consistent with the international en-

gagements taken in the framework of the Millennium 

Declaration (see Table 1). 

The framework is determined by policy themes 

that partially overlap. The scope of the themes differs 

substantially as some themes address a very specific 

domain, for example Climate Change and Energy, 

while others include a wide variety of general socio-

economic and environmental issues, e.g. Production 

and Consumption Patterns. Moreover, some driving 

forces, such as energy, affect developments in several 

themes, but cannot be included more times in the set 

of indicators (Commission of the European Communi-

ties, 2005). The themes are further divided into sub-

themes and actions of the SDS. For a more complete 

picture of the development of a particular theme, it is 

important to examine all the indicators within the 

theme, not only the headline indicators (Eurostat, 

2014a). 

3. Description of the Indicators used in the Analy-

sis  

In this section, the indicators used in the analysis are 

introduced, specifically three themes of the EU SDS 

with their indicators, which are examined in the paper 

in order to find out how the EU has approached the 

sustainable development path. In addition, to monitor-

ing decoupling, the economic variable needs to be 

used. As a representative of the development of eco-

nomic activity, the gross domestic product (GDP) at 

market prices in millions of euros, chain-linked vol-

umes, with the reference year 2005 (at 2005 exchange 

rates) was used. It is referred to as the GDP or the real 

GDP. Only in the composition of the indicator of en-

ergy consumption of transport relative to GDP was the 

year 2000 used as a reference year in the GDP calcula-

tion (see below). All the data and indicators, including 

the GDP, were extracted from Eurostat (2013a).  

The first theme of which the indicators for moni-

toring SD were used is Sustainable Consumption and 

Production, within which the EU sets out the objective 

of promoting sustainable consumption and production 

patterns. This includes addressing social and economic 

development within the carrying capacity of ecosys-

tems and decoupling economic growth from environ-

mental degradation in order to approach SD. The 

headline indicator in this theme is resource productivi-

ty, which is defined as the ratio between the GDP (in 

units of euros, in chain-linked volumes to the refer-

ence year 2005 at 2005 exchange rates) and the do-

mestic material consumption (DMC). The DMC is the 

explanatory indicator in this theme. This is also used 

in the analysis in order to examine decoupling better. 

The DMC measures the total amount of materials 

directly used by an economy. It is defined as the annu-

al quantity of raw materials extracted from the domes-

tic territory of the focal economy plus all the physical 

imports minus all the physical exports (Eurostat, 

2014c). 

The second theme of which the SDIs were used is 

Sustainable Transport, which is the key challenge of 

the EU SDS. While meeting the economic, social and 

environmental needs, the transport systems’ negative 

impacts on the economy, society and the environment 

Table 1 The Sustainable Development Indicators – themes and eleven headline indicators 

Socio-economic  

development 

Growth rate of real GDP per 

capita  

Climate 

change and 

energy 

Greenhouse gas emissions;  

Share of renewable energy in gross final energy 

consumption; Primary energy consumption  

Sustainable consump-

tion and production 
Resource productivity  

Sustainable 

transport 

Energy consumption of transport relative to 

GDP 

Social inclusion 
People at risk of poverty or 

social exclusion  

Natural re-

sources 

Common bird index;  

Fish catches taken from stocks outside safe 

biological limits  

Demographic changes 
Employment rate of older 

workers  

Global part-

nership 

Official development assistance as share of gross 

national income  

Public health 
Healthy life years and life 

expectancy at birth, by sex 

Good govern-

ance 
No headline indicator 

Source: Eurostat (2013b; 2014a); Commission of the European Communities (2005)  

Note: The headline indicator Fish catches taken from stocks outside safe biological limits: Status of fish stocks managed by the 

EU in the North-East Atlantic (in the table the shortened title is used) has been removed due to discontinuation of data collec-

tion. 

http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme1
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme1
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme6
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme6
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme6
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme7
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme7
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme3
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme8
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme8
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme4
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme9
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme9
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme5
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme10
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators/theme10
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should be minimised. The headline indicator of this 

theme was also used in the analysis presented in this 

paper. This is the energy consumption of transport 

relative to GDP, which is defined as the ratio between 

the energy consumption of transport and the GDP 

(chain-linked volumes, at 2000 exchange rates). The 

energy consumed by all types of transport (road, rail, 

inland navigation and aviation) is covered, including 

commercial, individual and public transport, with the 

exception of maritime and pipeline transport (Eurostat, 

2014d). In addition, the greenhouse gas emissions 

(GHG) from transport were analysed, which is the 

operation indicator in this theme as well as in the Cli-

mate Change and Energy theme (see below).  

The overall objective of the Climate Change and 

Energy theme is to limit climate change and its costs 

and its negative effects on society and the environ-

ment (Eurostat, 2014b). The headline indicator, which 

was analysed in this study, is greenhouse gas emis-

sions. This indicator monitors the trends in anthropo-

genic (man-made) emissions of six GHGs (the Kyoto 

basket of GHGs),3 weighted by their global warming 

potentials. The indicator does not include emissions 

and removals related to land use, land-use change and 

forestry (LULUCF), nor does it include emissions 

from international aviation and international maritime 

transport.  

In order to complete the decoupling analysis, a 

simple cross-country regression analysis and the least 

squares method are used to examine the decoupling. 

Therefore, the relationship between the domestic ma-

terial consumption in economies and the energy con-

sumption of transport on the one hand and economic 

growth on the other hand in the EU countries was 

examined using this method as a supplement to the 

analysis of the development of decoupling indicators. 

4. Evaluation of Development in Selected Sustain-

able Development Indicators in the EU  

As indicated in the third section, two headline indica-

tors of sustainable development were chosen to ana-

lyse decoupling in order to detect the sustainable de-

velopment path in the EU. These are resource produc-

tivity in the Sustainable Consumption and Production 

theme and energy consumption of transport relative to 

GDP in the Sustainable Transport theme. In addition, 

two explanatory indicators in these themes were ex-

amined further, one of each theme, which were used in 

                                                             
3 These include the emissions of six GHGs of the Kyoto 

Protocol linked to the United Nations Framework Conven-

tion on Climate Change. 

the calculation of the headline indicators and helped to 

explain in more detail some of the trends in these 

themes (areas). These indicators are the domestic ma-

terial consumption in the first theme and the energy 

consumption in transport in the second one. As the last 

additional indicators, the greenhouse gas emissions in 

the overall economies and particularly the greenhouse 

gas emissions from transport were chosen because of 

their importance in tackling the climate change in 

order to achieve a sustainable development path. The 

first one is the headline and the second one the opera-

tional indicator in the Climate Change and Energy 

theme. The second one is the operational indicator in 

the Sustainable Transport theme as well.  

4.1 Development of Resource Productivity and 

Material Consumption 

Regarding the evaluation of changes in the Sustainable 

Consumption and Production theme, these changes 

show a rather mixed picture since 2000. The develop-

ment of the headline indicator is depicted in Figure 1. 

If the GDP grows more than the DMC, then the re-

source productivity grows as well. In the whole EU, 

we can detect increases in resource productivity in the 

period 2000–2009. This increase was particularly 

strong during the economic slowdown from 2000 to 

2003, when the DMC experienced a downward trend. 

The DMC decreased annually in 2002 and 2003 with 

simultaneous slow growth in the real GDP, which led 

to absolute decoupling in the time of the economic 

slowdown. This development was reversed in 2004, 

when the DMC grew faster than the GDP (4.918% and 

2.532%, respectively). It was followed by a period of 

relative decoupling from 2005 to 2007, during which 

the GDP grew at a slightly higher rate.  

The annual rates of GDP growth were 2.079, 3.337 

and 3.239% in 2005, 2006 and 2007, respectively (on 

average 2.885%), whereas the growth rates of the 

DMC in these years were 1.191, 2.423 and 2.36%, 

respectively (on average 1.991%). A significant in-

crease in the EU’s resource productivity occurred in 

2009 (8.276%). This increase and the increase in 2008 

are associated with the impacts of the global economic 

crisis and the following recession. In 2008, the DMC 

decreased and the GDP increased only slightly (–

1.509% for the DMC and 0.341% for the GDP). In 

2009, the DMC decreased more than the GDP (–

11.86% for the DMC and –4.294% for the GDP).  

Regarding the development in individual EU 

member states, only four countries achieved a de-

crease in their resource productivity in 2000–2009. 

These countries are Cyprus, Romania, Estonia and 

Portugal. In absolute figures (EUR per kg), the de-

crease was most significant in Cyprus. However, the  
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Figure 1 Resource productivity in the EU-27, EUR per kg 

Source: Eurostat (2013a), own elaboration 

highest percentage decrease was apparent in Romania. 

As stated above, the year 2009 was significantly af-

fected by the economic crisis, which was associated 

with a greater decrease in the DMC in comparison 

with the decrease in the real GDP. This resulted in an 

increase in productivity in most of the EU countries. 

On the other hand, from 2000 to 2007, the productivi-

ty dropped in Spain, Denmark, Lithuania and Slovenia 

besides the above-mentioned countries. This means 

that more EU countries experienced losses in resource 

productivity during the period, which does not include 

the years of economic crisis.  

The largest increases in productivity in the period 

2000–2009 were achieved by the Netherlands, Lux-

embourg, the United Kingdom (UK), Ireland and Italy 

(0.5 EUR per kg and more). At the same time, the 

highest percentage increase was shown by the econo-

mies of Ireland and Latvia. In the period 2000–2007, 

the greatest increase in productivity can be seen in 

Malta (0.68 EUR per kg). However, in 2009, the re-

source productivity significantly decreased annually in 

this country (see Figure 2). It is important to point out 

the fact that Malta was the only economy in which the 

DMC increased in 2009, by as much as 62.319%. 

Other EU economies showed a decrease in the DMC, 

the most significant of which in percentage terms were 

observed in Lithuania, Latvia, Romania, Bulgaria and 

Spain (more than -20%). Thus, most of the economies 

showed an increase in resource productivity in 2009 

except small decreases in Germany (-0.01 EUR per 

kg, -0.541%) and Estonia (-0.03 EUR per kg, -

7.895%) and a large decrease in Malta (-2.23 EUR per 

kg, -39.893%). Therefore, this extraordinary develop-

ment in Malta in 2009 in comparison with most of the 

EU economies resulted from the increase in the DMC 

and the simultaneous decrease in the GDP. This de-

velopment was, among others, affected by the struc-

ture of the economy, which is almost exclusively ori-

ented towards tourist traffic.  

On average and in every year of the monitored pe-

riod 2000–2009, four economies achieved the highest 

resource productivity among the EU countries. These 

economies are Malta, the Netherlands, Luxembourg 

and the UK. The development of resource productivity 

in these countries is depicted in the upper part of Fig-

ure 2. On the contrary, the lower levels of resource 

productivity, namely those lower than 1 EUR per kg, 

were typical of the new member states (besides Mal-

ta), Portugal, Ireland and Finland, in every year of the 

monitored period, with the exception of Ireland in 

2008 and 2009, which was again related to the eco-

nomic crisis. This economy was hard hit by the crisis, 

which resulted in significant decreases in the DMC 

and increases in resource productivity in 2008 and 

2009 following the previous annual increases in the 

DMC and decreases in productivity. Hence, in this 

country, the slight relative decoupling of the 2000–

2007 period also turned into absolute decoupling in 

the period 2000–2009 (see also Figure 3). Overall, the 

lowest average levels of resource productivity in 

2000–2009 were achieved by the economies of Bul-

garia, Romania, Latvia and Estonia, which were fol-

lowed by the other seven new member states, Portu-

gal, Finland and Ireland. 

It is necessary and appropriate to complete the as-

sessment of trends in the headline indicator in the 

Sustainable Consumption and Production theme with 

the development of one of the associated explanatory 

indicators. This is the domestic material consumption 

(DMC), which has already been analysed because it is 

a component indicator in the calculation of the head-

line indicator, i.e. resource productivity. Comparing 

the growth rate of this indicator with the growth rate 

of the GDP, it can also be detected whether decou-

pling is taking place (see Figure 3).  

Comparing the member states’ average annual 

DMC with the real GDP growth rates in the period 

2000–2009, absolute decoupling of resource use from  
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Figure 2 Resource productivity in the EU-27 countries, EUR per kg 

Source: Eurostat (2013a), own elaboration 

Figure 3 Domestic material consumption and GDP average growth rates by EU countries, 2000–2009 

Source: Eurostat (2013a), own elaboration 

economic growth, that is, a positive average growth 

rate of the GDP associated with a negative average 

growth rate of the DMC, was typical of thirteen coun-

tries (see Figure 3, below the black line, which is also 

the horizontal axis). However, in this period, the im-

pacts of the economic crisis showed themselves, espe-

cially in 2008 and 2009, and they resulted in a decline 

of the DMC. This also results from the analysis of 

resource productivity (see above). In the period 2000–

2007, absolute decoupling (decreasing DMC) only 

took place in six countries, specifically Italy, Germa-

ny, Malta, the Netherlands, Hungary and the UK. 

Thus, due to the negative impacts of the crisis, seven 

additional countries showed absolute decoupling in 

2000–2009. As mentioned above, Ireland achieved a 

significant decrease in DMC due to the crisis (–36.1% 

in 2008 and –19.654% in 2009). This resulted in abso-

lute decoupling in the period 2000–2009 (see Figure 

3). Of the remaining EU member states, ten showed 

relative decoupling, with the DMC on average in-

creasing at a slower rate than the GDP in the period 

2000–2009 (the area bounded by the horizontal axis 

and the 45 line in Figure 3). No decoupling was 

achieved in the four remaining countries, Portugal, 

Cyprus, Estonia and Romania (above the 45 line in 

Figure 3). Their DMC was on average growing faster 

than their GDP, indicating that the resource productiv-

ity declined in those countries in the period 2000–

2009.  

We can see that the whole EU-27 showed absolute 

decoupling in the period 2000–2009 but the develop-

ment was affected by the impacts of the economic 
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crisis; moreover, the trends were different in individu-

al countries. In the period 2000–2007, the whole EU-

27 only achieved relative decoupling. There were also 

more countries with no decoupling in the period 

2000–2007; besides the four countries mentioned 

above with no decoupling in the period 2000–2009, 

Denmark, Spain, Lithuania and Slovenia showed 

higher growth rates of their DMC than their GDP. The 

absolute decoupling in Denmark, Spain, Latvia and 

Ireland and the relative decoupling in Lithuania or 

Slovenia in a longer average period, which also in-

cludes two years of crisis (2008, 2009), can be under-

stood as evidence of the fact that greater resource 

productivity is more achievable in times of economic 

slowdown or recession.  

It is possible to complete the previous analysis 

with a simple regression analysis to point out the rela-

tion between GDP and DMC in the EU countries. 

Using cross-country regression and the least squares 

method, the directly proportional relationship between 

the average growth rates of these two variables in the 

period 2000–2009 results from equation (1): 

 ∆𝐷𝑀𝐶 = −  − 0,018 + 0.743 × ∆𝐺𝐷𝑃 + 𝜇𝑖,  (1) 

𝑁 = 23; 𝑅2 = 0.454; 𝑎𝑑𝑗𝑅2 = 0.428; 𝐷𝑊 = 2.260. 

In equation (1), the average growth rates (or rates 

of change) of the DMC and GDP variables in 2000–

2009 are expressed with the symbol “∆”. Four coun-

tries were excluded from the analysis – Estonia, Ire-

land, Cyprus and Romania – because of high residu-

als, so these represent outliers. Including these coun-

tries in the analysis would lead to a violation of the 

model assumptions regarding the homoskedasticity of 

the errors and the normality of the error distribution 

according to the Jarque–Bera (J-B) test. In some cases, 

by excluding only some of these countries, the as-

sumption of no serial correlation of the errors would 

also be violated. Countries such as Romania, Estonia 

and Cyprus showed high average growth rates of both 

variables and no decoupling; on the contrary, especial-

ly the economy of Ireland showed absolute decou-

pling, that is, a relatively high growth rate of the GDP 

with a negative growth rate of the DMC in the period 

2000–2009 (see Figure 3). The econometric verifica-

tion showed no problems with meeting the assump-

tions of the model when the sample of 23 EU coun-

tries, the EU-27 after excluding these outliers, was 

used. This means the absence of autocorrelation and 

heteroskedasticity and the existence of normal distri-

bution of the residuals. 

The coefficient of determination (the goodness of 

fit of this model) in equation (1) is 45.364%. There-

fore, besides the GDP, there can be other important 

variables that significantly affect the rate of DMC 

change. The correlation coefficient between these two 

variables in the 27 EU countries is 0.584 (58.449%) 

but it is higher after the exclusion of the 4 outliers: for 

the 23 countries included in the above regression, it is 

0.674 (67.353%). Including all the 27 EU countries in 

the analysis would increase the slope of the function 

from 0.743 to 1.252. However, this would lead to the 

violation of the assumptions of the model (see above). 

Overall, this regression analysis can be regarded as 

a supplementary tool that partly confirms the trends 

that have already been detected in the previous analy-

sis of resource productivity and DMC in the EU and 

its countries. To sum up, a stable or decreasing DMC 

is often associated with relatively low GDP growth 

rates, whereas high GDP growth rates tend to be asso-

ciated with moderate or high increases in the DMC. 

However, this relationship is not so straightforward, 

which is also confirmed by the fact that there are more 

outliers among the EU countries that cannot be in-

cluded in the regression and more countries are not 

adjacent to the 45 line. This can be seen in Figure 3, 

in which more of the EU countries show relative or 

even absolute decoupling even those with higher GDP 

growth rates. Thus, the above-mentioned aspect is 

more evident from the time point of view. It means 

that in good times both variables grow at higher rates 

and in bad times they both grow slower or decrease. 

4.2 Development of Energy Consumption of 

Transport  

The second monitored headline indicator, referred to 

as energy consumption of transport (TEC) relative to 

GDP, compares the growth of the transport energy 

consumption with the growth of the GDP. Figures 4 

and 5 present the results from using the index reflect-

ing the development in time.  

Figure 4 indicates that until 2009 the energy con-

sumption of transport relative to GDP in the EU was 

decreasing, with the exception of the years 2003 and 

2004. In 2003 and 2004, the energy consumption of 

transport in percentage terms increased slightly more 

than the GDP (in 2003, the TEC increased by 1.465% 

and the GDP by 1.451%; in 2004 the TEC increased 

by 2.985% and the GDP by 2.532%). Therefore, ex-

cept in these two years, relative decoupling took place 

in the EU until 2007. Overall, in 1990–2007, the an-

nual energy consumption of transport was mostly 

growing. This trend was broken by the economic crisis 

and the corresponding slowdown and downturn in 

economic activity when the consumption of transport 

decreased by –0.647%, –2.74% and –0.422% in 2008, 

2009 and 2010, respectively. The correspondent GDP 

growth rates were 0.341%, –4.294% and 2.091% in 

2008, 2009 and 2010, respectively. This resulted in an 

increase in energy consumption of transport relative to 

GDP in 2009, because the GDP decreased more than 

the energy consumption of transport (–4.294 and –

2.74%, respectively). In contrast, in 2008 and 2010,  
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Figure 4 Energy consumption of transport relative to GDP in the EU-27, index (2000 = 100)  

Source: Eurostat (2013a), own elaboration 

 

Figure 5 Energy consumption of transport relative to GDP in the EU countries, index (2000 = 100)  

Source: Eurostat (2013a), own elaboration 

absolute decoupling took place because of the nega-

tive growth rates of consumption associated with the 

positive GDP growth rates. This resulted in a decrease 

in energy consumption of transport relative to GDP in 

these years.  

Overall, it can be seen that the development of the 

TEC relative to the GDP often resembles that of re-

source productivity but in the opposite direction. This 

is because of the fact that in the composition of the 

resource productivity indicator the GDP is in the nu-

merator, whereas in the energy consumption of 

transport relative to GDP it is in the denominator. 

Thus, the annual growth rate of resource productivity 

in the overall EU economy was positive in the period 

2000–2003, whereas that of the TEC relative to the 

GDP was negative in 2000–2002. In 2004, and regard-

ing the TEC relative to the GDP in 2003 as well, after 

the period of economic slowdown, the resource 

productivity decreased annually and the TEC relative 

to the GDP increased slightly. Then the trend of the 

previous development (before 2004) continued until 

2008. This means a positive growth rate of resource 

productivity and a negative growth rate of the TEC 

relative to the GDP. In 2009, due to the crisis, the 

resource productivity increased even more, but the 

TEC relative to the GDP increased too because of the 

smaller percentage decrease in the energy consump-

tion of transport than in the GDP.  

The development of the TEC relative to the GDP 

in the EU countries is depicted in Figure 5. As for 

resource productivity, we can see that the develop-

ment of this headline indicator in Malta has signifi-

cantly deviated from that in other countries again. This 

country shows significant increases as well as signifi-
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cant decreases in the TEC relative to the GDP in par-

ticular years. This means that the development of this 

indicator in the EU has been variable. Overall, the 

largest increase in the energy consumption of transport 

relative to GDP in the period 2000–2010 was apparent 

in Poland (22%), followed by Latvia, Slovenia, Hun-

gary, Austria and Portugal. In all these countries, the 

increase was greater than 5%. Increases lower than 5% 

were typical of Luxembourg, the Czech Republic, 

Denmark, Romania and Bulgaria. In the remaining 

sixteen EU countries, this indicator decreased, where-

as the largest decrease was shown by Germany, the 

UK, Malta, Sweden and France (by more than 10%). 

In the whole EU, the indicator decreased by –6.7% 

(see also Figure 4). Looking at the period 2000–2009, 

the increase in the indicator was most significant in 

Hungary (21.9%) because of the large increase in 

2009, whereas it subsequently decreased in 2010. On 

the contrary, in the period 2000–2009, the largest 

decrease in the indicator was shown by Malta (–

21.9%) because of the large decrease in the indicator 

in 2009. Thus, the trends in the EU countries varied 

but no other country achieved a change greater than 

20% in the period 2000–2009.  

As stated above, in 2009, the decrease in the GDP 

exceeded the decrease in the TEC in the EU. The same 

was true of most of the EU countries. Therefore, in 

terms of this indicator, the economic crisis positively 

affected decoupling, especially in 2008 and 2010, 

when the growth rates of the GDP were positive 

whereas those of the TEC were negative. The most 

obvious exception in these terms is the above-

mentioned economy of Malta with the highest de-

crease in the TEC, also relative to the GDP, in 2009. 

In contrast, the DMC increased in this country by 

62.319% in 2009, which was the only increase in this 

indicator in this year among the EU countries. 

In order to provide a better indication of the de-

coupling in individual countries and the EU as a 

whole, the growth rates of the TEC were compared 

with those of the real GDP analogous to the previous 

analysis of DMC and GDP. For the TEC indicator, the 

data were available for the period 2000–2010. Thus, 

longer time series were used in comparison with the 

previous analysis of decoupling. Overall, the devel-

opment of the energy consumption of transport rela-

tive to the GDP seems to be less favourable than the 

development of the total domestic material consump-

tion in the EU countries (see Figure 6). Absolute de-

coupling was only typical of three countries, France, 

Germany and Italy, in which the GDP was on average 

growing annually and the TEC was declining in the 

period 2000–2010 (see Figure 6, below the black line, 

which is also the horizontal axis). This is also true of 

the period 2000–2009; moreover, Malta showed abso-

lute decoupling in this period. This is the result of a 

significant decrease in the energy consumption of 

transport relative to the GDP in 2009 (see Figure 5).  

However, the average rate of the TEC decline in 

2000–2010 was very slight, especially in France and 

Italy (–0.094 and –0.181%, respectively). It was 

slightly higher in Germany (–0.631%). The relative 

decoupling in 2000–2010 was typical of thirteen coun-

tries (the area bounded by the horizontal axis and the 

45 line in Figure 6). The same is also true of the peri-

od 2000–2009 with the exception of Malta (see above) 

and Belgium, where no decoupling occurred in 2000–

2009. In 2010, the GDP increased in Belgium and the 

TEC decreased further. Consequently, the energy 

consumption of transport relative to the GDP de-

creased too, which subsequently changed the average 

trends in decoupling. Eleven remaining countries 

showed no decoupling in 2000–2010, specifically 

Denmark, Portugal, Austria, Hungary, Luxembourg, 

Slovenia, the Czech Republic, Latvia, Poland, Bulgar-

ia and Romania. Whereas in the older member states, 

especially in Denmark, Portugal and Austria, no de-

coupling was predominantly connected with lower 

rates of both, in the new member states, it was pre-

dominantly connected with higher rates of both. 

Finally, the analysis of decoupling between the 

TEC and the GDP average growth rates can be com-

pleted with a similar model to that used to examine the 

relation between the DMC and the GDP average 

growth rate. Thus, simple cross-country regression 

and the least squares method were also used in this 

case, but in the period 2000–2010 because the longer 

time series were available. However, in this case, the 

econometric verification showed no problems with 

meeting the assumptions of the model for the residuals 

when the sample of 27 EU countries was used. This 

means the absence of autocorrelation and heteroske-

dasticity and the existence of normal distribution of 

the residuals. The last one was verified by the J-B test 

again. The model is expressed by equation (2):  

 ∆𝑇𝐸𝐶 = −0.008 + 1.247 × ∆𝐺𝐷𝑃 + 𝜇𝑖 ,  (2) 

𝑁 = 27; 𝑅2 = 0.739; 𝑎𝑑𝑗𝑅2 = 0.729; 𝐷𝑊 = 1.704. 
In equation (2), the average growth rates (or rate of 

change) of the TEC and GDP variables in 2000–2009 

are expressed with the symbol “∆”. The correlation 

coefficient between these two variables in the 27 EU 

countries is 0.86 (85.987%) and the coefficient of 

determination is 0.739 (73.937%). This indicates 

higher figures than in the case of the previous model 

expressing the relationship between the DMC and the 

GDP growth rates. The slope of the line expressed by 

formula (2) is higher than that expressed by (1) as 

well. It would be higher (i.e. 1.252) in the first model 

(1) assuming that all 27 EU countries are included; 

however, these assumptions in previous model were 

not met. It is true that different time periods were used  
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Figure 6 TEC and GDP average growth rates by EU countries, 2000–2010  

Source: Eurostat (2013a), own elaboration 

in the calculation of the average growth rates of the 

variables. If the period 2000–2009 is used to deter-

mine the relation between the TEC and the GDP 

growth rate, the slope will slightly decline from 1.247 

to 1.132. In addition, the correlation coefficient will 

decrease from 0.86 to 0.811 and the coefficient of 

determination from 0.739 to 0.658. Despite the fact 

that the coefficients and slope decreased, they are still 

higher than in the previous model (equation (1)). 

Whether the period 2000–2010 or the period 2000–

2009 is used, these models and their coefficients are 

statistically significant and no problems were detected 

in terms of meeting the assumptions for the residuals. 

To sum up, it can be confirmed again that a posi-

tive relationship exists between the growth rate of 

energy consumption of transport and the growth rate 

of GDP in the EU. In this case, the positive correlation 

is higher than in the previous case. The positive rela-

tionship is more straightforward than the relationship 

between the DMC and the GDP growth rate even at 

the cross-country level. It means that no country with 

a relatively high GDP growth rate showed absolute 

decoupling and overall only three countries with rela-

tively low growth rates achieved this kind of decou-

pling. 

4.3 Development of Greenhouse Gas Emissions  

Tackling the problem of climate change is necessary 

in order to approach a sustainable development path. 

Therefore, two additional indicators included in the 

Climate Change and Energy theme were examined. 

One of them is also the indicator of the Sustainable 

Transport theme.  

4.3.1 Development of Greenhouse Gas Emis-

sions in the Overall Economies 

Firstly, the development of total greenhouse gas emis-

sions (GHGs) indexed to 1990 is examined (see Fig-

ure 7). The year 1990 is the Kyoto base year for the 

non-fluorinated gases for most Annex I Parties of the 

Kyoto Protocol. We can see that the development has 

varied significantly among the EU member states. In 

the whole EU-27, the GHGs decreased by 9% until 

2000 and by 15% until 2010 in comparison with the 

base year 1990. Thus, the whole EU met the target of 

the Kyoto Protocol to reduce the emissions by 8% in 

2010.4 However, this was only feasible on the assump-

tion that flexible reduction in the EU countries was 

possible. This means that some countries have had to 

reduce their emissions to a larger extent.  

In the period 1990–2010, the GHGs decreased 

most significantly in Lithuania (–58%), Latvia (–

55%), Romania (–52%), Estonia (–50%), Bulgaria, 

Slovakia, Hungary (by –30% and more) and the Czech 

Republic (–29%). They were followed by Germany 

and the UK (–25% and –23%, respectively). Eight 

other countries reduced their emissions to a lesser 

extent. An increase was typical of nine remaining 

countries, with the highest one in Cyprus (68%), fol-

lowed by Malta (49%), Spain (26%), Portugal (18%), 

Greece (13%), Ireland (11%), Austria (8%) and Fin-

land and Slovenia (both by 6%) (see Figure 7).  

Until 2000, the GHGs also increased in France, 

Belgium, Netherlands and Italy in comparison with 

the base year 1990. Regarding the emissions’ reduc-

tion, the downward trend was most significant in the 

period 1990–2000 in the Baltic economies, whereas in 

the period 2000–2010, the emissions increased slightly  

  

                                                             
4 This target had already been met in several years of the 

1990s. However, some temporary emission increases result-

ed in this target being missed. Since 2000, this target has 

continually been met every year with the exception of 2003 

and 2004. 
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Figure 7 Total greenhouse gas emissions (in CO2 equivalents) indexed to 1990, index (1990 = 100) 

Source: Eurostat (2013a), own elaboration 

in all three countries. This is likely to be associated 

with the high growth rates of the GDP in these econ-

omies in the period 2000–2007. Due to the crisis in 

2008, the GHG emissions dropped annually in most of 

the EU countries, with the exception of Slovenia, Slo-

vakia, Belgium and Germany, whereas in the last one 

the annual emissions did not change. In 2009, they 

dropped in all the EU countries. Due to the recovery in 

the majority of the EU economies, the emissions in-

creased again in most of them in 2010, with the excep-

tion of Greece, Portugal, Spain, Cyprus, Ireland and 

Romania. These are mainly the countries with the 

most significant negative impacts of the economic 

crisis.  

4.3.2 Greenhouse Gas Emissions from Tran-

sport 

Regarding the greenhouse gas emissions from 

transport, the situation in the EU and its countries has 

been quite different in comparison with the total 

GHGs in the EU economies (see Figure 8). In the 

whole EU, the GHG emissions from transport were by 

20.039% higher in 2010 than in 1990, whereas in the 

period 1990–2000 they increased by 17.687% and in 

the period 2000–2010 by 1.999%. This was again the 

result of the economic crisis in the more recent partial 

period when the emissions in this sector decreased 

annually in 2008, 2009 and 2010 (by –1.871%, –

2.742% and –0.506%, respectively). Regarding the 

development in the individual countries, only six new 

member states reduced their GHG emissions in the 

period 1990–2000, specifically Lithuania (–55.849%), 

Estonia, Latvia (by more than –20%), Bulgaria, Slo-

vakia and Romania (by more than –10%). Thus, the 

most significant reduction was achieved by Baltic 

economies. Conversely, the highest increase in emis-

sions, i.e. higher than 50%, was shown by the econo-

mies of Ireland, Portugal, Luxembourg, the Czech 

Republic and Spain. In the subsequent ten-year period 

of 2000–2010, the situation changed and the emissions 

were only reduced in the economies of Germany, 

France, the UK, Italy, Portugal and Belgium, and only 

in Germany was this reduction higher than 10%. Con-

versely, all the new member states experienced signif-

icant increases in GHG emissions from transport in 

this period, which are among other issues related to 

the high growth rates in most of these countries.  

However, the development of emissions in this 

sector has also been affected by the economic crisis. 

In 2008, the GHG emissions declined in many of the 

EU countries, with the exception of ten countries, 

particularly new member states such as Slovenia and 

Romania, but also three Benelux countries. In 2009, 

which is the year of the most significant impacts of the 

crisis, an increase in emissions took place in only four 

countries, Greece, Malta, Poland and Cyprus. Later, in 

2010, in terms of recovery, the emissions increased in 

fourteen EU countries again. The most significant 

decrease in GHG emissions in 2010 was achieved by 

the economy of Greece (10.996%), which was one of 

the economies affected the most by the crisis.  

In the whole period 1990–2010, the GHG emis-

sions from transport decreased only in Lithuania, Es-

tonia and Germany. Conversely, the increase was most 

significant in Luxembourg (137.821%), Ireland 

(126.768%), the Czech Republic (124.643%), Poland 

(122.9%), Cyprus (96.851%), Slovenia (91.779%) and 

Portugal (83.684%). In the Czech Republic and Po-

land, this trend is in contradiction to the development 

of emissions in the economy as a whole, for which the 

emissions dropped by 29% and 12%, respectively, in 

this period. From the above-mentioned countries with 

the highest levels of emissions from transport, the 

overall emissions also decreased in Luxembourg but 

less significantly (–6%). In contrast, the economies of  
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Figure 8 Greenhouse gas emissions from transport (in CO2 equivalents) indexed to 1990, index (1990 = 100) 

Source: Eurostat (2013a), own elaboration 

Cyprus and Malta not only dominated in GHG emis-

sions growth in the economy as a whole but also 

showed significant increases in these emissions from 

the transport sector.  

Overall, we can see that the development of GHG 

emissions, whether in transport or in the economy as a 

whole, has varied substantially across the EU coun-

tries. In general, the transport sector seems to be prob-

lematic with regard to the reduction of GHG emis-

sions in the EU as well as in most of its countries. 

Even though the total emissions have been decreasing 

in the EU and in the majority of its countries, the op-

posite has been true concerning the emissions from 

transport in the whole EU as well as in most of its 

countries.  

 

4.4 Rationale of Development and Summary of 

the Facts 

Industrialized countries show differences in the energy 

intensity of the GDP, in the structure of the energy 

resources and energy consumption in sectors such as 

industry, transport, etc., and in the standards and styles 

of living. The energy sources that do not produce 

GHGs, such as atomic, wind energy or water power, 

are also used to varying degrees. All these and many 

other factors affect the domestic material consump-

tion, resource productivity and GHG emissions in 

individual sectors as well as in overall economies. The 

possibilities to reduce the emissions and to increase 

the resource productivity, among others, depend on 

the initial position of the economy. The former transi-

tion countries of Central and Eastern Europe, having 

undergone economic transformation, have had much 

greater possibilities to reduce their GHG emissions 

and energy and material consumption as well as to 

increase their resource productivity due to previous 

inefficient use of resources. Similarly, Germany had 

such possibilities. This was associated with the reuni-

fication and modernisation of the former East Germa-

ny.  

Overall, the German economy has been one of the 

most successful economies as regards GHG emission 

reductions, and its resource productivity also increased 

from 2000 to 2009. The domestic material consump-

tion decreased by –13.785% in the period 2000–2009. 

This led to an increase of 22.667% in resource produc-

tivity in the same period. Even though two years of 

significant impacts of the economic crisis are included 

in this period, specifically 2008 and 2009, which led 

to better results, the resource productivity also signifi-

cantly increased in the period 2000–2007 (by 

21.333%). This corresponds to the decrease of –

8.681% in the DMC in this period. GHG emissions in 

the German economy had been decreasing since 1990 

and until 2010 they decreased by 25%. In the transport 

sector, the emissions decreased by –6.063% in the 

period 1990–2010 and even by 15.466% in the more 

recent period 2000–2010, which was the highest drop 

in emissions among the EU countries in this period. 

The positive results of this economy as regards GHG 

emission reduction have also had positive impacts on 

meeting the commitments resulting from the Kyoto 

Protocol, even though in some countries, such as Cy-

prus, Malta, Spain, Portugal, Greece and Ireland, these 

emissions have significantly increased.  

Most of the new member states, with the exception 

of Cyprus, Malta and Slovenia, have shown significant 

decreases in GHG emissions since 1990. The reasons 

especially lie in the process of transformation that has 

taken place in these economies. Conversely, the 

above-mentioned new member states with the highest 

increase in emissions are also the economies achieving 

the highest GDP per capita among the new member 

states. However, in spite of greater possibilities for 

emission reduction in the new member states, the 
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transport sector has shown rather unfavourable trends, 

similarly to the majority of the older member states. 

Overall, in the period 1990–2010, the GHG emissions 

from the transport sector decreased only in Lithuania, 

Estonia and Germany.  

The material and energy consumption, the resource 

productivity as well as the development of the GHG 

emissions also depend on development of the econom-

ic activity, i.e. the GDP. The periods of economic 

crisis were accompanied by an economic downturn, 

which also led to the corresponding development of 

the examined indicators, that is, a decrease in the 

GHG emissions or a slowdown in their growth rates. 

Especially in 2009, these emissions decreased in all 

the EU countries. Similarly, a stable or decreasing 

DMC has often been associated with relatively low 

GDP growth rates, whereas high GDP growth rates 

tend to be associated with moderate or high increases 

in the DMC. On the whole, the changes in trends over 

2008 and 2009 did not result from intense structural 

changes but rather from a temporary interruption of 

longer-term trends, which also confirmed the conclu-

sions of Eurostat and the European Commission 

(2011).  

5. Conclusion 

In this paper, achieving sustainable development path 

in the EU was examined using selected Sustainable 

Development Indicators of Eurostat. Specifically, 

resource productivity, domestic material consumption, 

energy consumption of transport and greenhouse gas 

emissions in the EU and its economies, particularly in 

their transport sectors, were examined. 

A stable or decreasing DMC in the EU has often 

been associated with relatively low GDP growth rates, 

whereas high GDP growth rates tend to be associated 

with moderate or high increases in the DMC. Even 

more significantly, this is also true of the relation be-

tween the development of the GDP and that of the 

TEC. The development of the DMC is reflected in the 

resource productivity, which is generally higher in 

times of economic slowdown or downturn. Overall, 

the energy consumption of transport has shown less 

favourable development in comparison with the total 

domestic material consumption in the EU and its 

countries. This can also be confirmed by the existence 

of absolute decoupling in the whole EU in the period 

2000–2009. More generally, a larger number of the 

EU countries have shown decoupling between the 

GDP and the DMC in comparison with that between 

the GDP and the TEC. Therefore, it can be said that 

when the period of economic crisis is included in the 

calculation, more EU countries are able to achieve 

decoupling for the above-mentioned reasons. The 

regression analysis showed that in the EU a more sig-

nificant positive relationship exists between the aver-

age growth rates of the GDP and the TEC than be-

tween the GDP and the DMC average growth rates. 

This is more straightforward even at the cross-country 

level. 

The last analysed area of sustainable development 

was related to greenhouse gas emissions. The devel-

opment of GHG emissions, whether it is in the 

transport sector or in the economy as a whole, has also 

varied substantially across the EU countries. The 

transport sector seems to be problematic not only due 

to its growing energy consumption, but also due to its 

insufficient reduction of GHG emissions. However, it 

is obvious that the first area has also encouraged the 

second one. Even though the total emissions have 

been decreasing in the EU and the majority of its 

countries, for the emissions from transport, the oppo-

site has been true. In the transport sector, the emis-

sions decreased in the period 1990–2010 only in Lith-

uania, Estonia and Germany, whereas in the overall 

economy, they only increased in Cyprus, Malta, Ire-

land, Austria, Finland, Slovenia and three Southern 

economies, Spain, Portugal, Greece. Consequently, 

most of the new member states have reduced the GHG 

emissions from their overall economies within the 

transformation process that has taken place in their 

economies. They have not been so successful in reduc-

ing these emissions from the transport sector.  

Differences exist between the individual EU econ-

omies as regards the energy intensity of GDP, struc-

ture of energy sources or energy consumption in indi-

vidual sectors and overall economies. These have 

resulted in differences in the development of the ex-

amined indicators. Some countries have shown specif-

ic characteristics; for example, the economy of Malta 

has shown highly variable development of the energy 

consumption of transport relative to the GDP. Overall, 

one of the most successful countries in the EU seems 

to be Germany with regard to the development of all 

the indicators examined in this paper.  

However, the EU has still not been on a sustaina-

ble development path as regards the trends of devel-

opment in the examined indicators. The reasons are, 

among others, the permanent negative trends in sever-

al countries, the overall unfavourable trends in the 

transport sector as well as the fact that most of the 

improvements have taken place in times of economic 

slowdown or downturn. The latter indicates that such 

improvements have not been the result of the structur-

al changes that are necessary to achieve decoupling 

and to approach the sustainable development path. 

Even if the reduction of GHG emissions has been 

successful in the EU and most of its countries in order 

to meet the target of the Kyoto Protocol, much work 
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still needs to be carried out in other areas of sustaina-

ble development.  

A large number of Sustainable Development Indi-

cators have been developed and monitored in the EU 

in order to examine the EU’s sustainable development 

path. These indicators overlap. Therefore, in this pa-

per, only some of them were chosen as representatives 

to examine how the EU has approached the sustaina-

ble development path, whereas others were omitted. 

Therefore, a further challenge should be to find meth-

ods to examine the sustainable development path in a 

complex and comprehensive way that also shows all 

the necessary aspects of sustainable development. 
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