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Decline in energy intensity in the Czech 
Republic: due to structural change or 
energy efficiency improvement? 
 
By Magdalena Spooner 
 
 
Summary 
 
The Czech economy has one of the highest energy intensities in the EU. Although it has been 
decreasing, the rate has been rather slow compared to other countries in the region. While before the 
crisis in 2008 improvements in energy intensity were largely attributable to improvements in energy 
efficiency, since 2009, the restructuring of the economy has played an important part. In this more 
recent period, energy intensity has decreased mainly thanks to the declining importance of transport in 
total GVA. 
 
Moreover, a sectoral analysis reveals that the restructuring of industrial sectors has been the most 
important driver of the decrease in industrial energy intensity, a fact which masks the relatively 
modest improvement in energy efficiency. Furthermore, the analysis focuses on the efficiency of the 
energy sector and on the energy intensity development of the transport sector. 
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Energy intensity and energy efficiency 

One of the priorities of the Europe 2020 strategy for 
energy and climate policy is to achieve sustainable 
growth by moving towards a low-carbon economy. 
The policy includes a target to improve energy 
efficiency by 20% (compared to projections made in 
2007). In this context, the Czech Republic has 
committed to contribute to the overall EU target by 
saving 13.27TWh of final energy1 (Czech Ministry 
of Industry and Trade, 2014). 

Energy efficiency is often measured by energy 
intensity, i.e. the amount of energy used per one unit 
of GDP. This measure allows to overcome the effect 
of a possible slowdown of the economy (which 
automatically leads to a lower energy consumption) 
and to show a decoupling of energy consumption 
and output growth. However, it is acknowledged that 
this measure entails some caveats as energy 
consumption is influenced by other factors such as 
structural changes of the economy, energy prices, 
climate, weather or even ageing of population. 

High energy intensity of the Czech 
economy  

The Czech Republic has one of the highest energy 
intensities in the EU-28. Although energy intensity 
has followed a downward path in line with the EU-
28 evolution, and, in particular, the catching-up 
economies of the 'new' Member States, it still 
remains well above the EU level. Moreover, the rate 
of decline of energy intensity is moderate compared 
to Slovakia and in 2013 the Czech Republic 
recorded the highest level of energy intensity of all 
Visegrad countries2 (Graph 1). 

Graph 1. Energy intensity in the EU-28 and MSs - total 
economy 

 
Source: Eurostat, own computations.  
Note: Ranked by energy intensity in 2013. 

By definition energy intensity reflects the 
development of gross inland consumption of energy 
and GDP. Up until the crisis in 2008, GDP was 
recording higher increases than energy consumption 
(Graph 2). At the time of the 2009-2010 recession 
energy consumption outgrew GDP which led to a 
small increase in energy intensity. 

Graph 2. Energy intensity decomposition 

 
Source: Eurostat, own computations.  

 

Drivers of energy intensity improvement: 
energy prices 

Energy prices count naturally among the key drivers 
(and incentives) of energy intensity improvements, 
especially for industrial consumers (European 
Commission, 2014a). Economic agents react on 
rising energy prices by trying to minimize their 
energy costs through reducing their consumption of 
energy while not influencing negatively their output 
(and therefore ensuring that energy intensity does 
not worsen). Indeed, correlation between gross 
energy intensity and HICP of fuels reached -0.96 
over the period 2000 to 2013 (Graph 3).  

Graph 3. Energy intensity vs. energy prices 

 
Source: Eurostat, own computations.  
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Energy prices seem to have fostered the change in 
energy consumption and contributed to its decline. 
However, it is difficult to disentangle the true impact 
of energy prices from the role of specific national 
energy efficiency policies. Interestingly, over the 
2000-2012 period energy intensity in the Czech 
Republic decreased on average by 2% per year while 
HICP prices of electricity, gas and other fuels 
increased by the same amount. In this context it is 
worth noting that energy prices are not regulated in 
the Czech Republic3. 

Accounting for structural changes 

The structure of the Czech economy has changed 
significantly over the reported period, also in respect 
to the EU-28. The size of industrial output has 
grown while the tertiary sector has decreased in its 
importance. This is an opposite outcome than for the 
EU-28 (Graph 4). 

Graph 4. Sectoral shares in total gross value added 

 
Source: Eurostat, own computations.  

 

In order to assess the impact of structural changes on 
the energy intensity of the total economy a shift-
share analysis is conducted. To be able to distinguish 
between different sectors the computation uses 
energy intensity based on gross value added (GVA), 
rather than GDP4. The sectors covered in this 
analysis are aggregated in order to match energy 
consumption with value added5. Restructuring of 
total economy reflects changes in the GVA share of 
the following six sectors: Agriculture, forestry and 
fishing; Manufacturing; Mining and quarrying; 
Construction; Transport and Services. 

The shift-share analysis differentiates three effects: 
the within sector effect, the restructuring effect and 
the interaction effect. The within sector effect, in 
this analysis also called energy efficiency effect, 
takes account of the pure energy intensity 
improvements within the sectors. The restructuring 
effect presents the amount of energy intensity gains 
achieved through sectoral reallocation, expressed as 

changes in GVA shares. Finally, the interaction 
effect measures the co-movement of energy 
efficiency and GVA composition6. 

The results of the analysis suggest that while energy 
intensity decreased since 2001, the contributing 
factors changed. In the first half of the 2000s and 
before the crisis hit the economy in 2009 the 
improvement in energy intensity was mainly 
supported by increases in efficiency of energy 
consumption (declining within sector effect) while 
the restructuring of the economy pushed up the 
overall energy intensity (Graph 5). This reflects the 
substantial structural shift of the Czech economy 
towards manufacturing sectors. However, in the 
more recent period (2009-2013), energy intensity 
improvements have been driven by all three effects, 
among others by the decreasing importance of 
transport. 

Graph 5. Energy intensity growth total economy: shift-
share analysis 

 
Source: Eurostat, own computations.  

 

Varied sectoral evolution 

The sectors to be looked at in more detail are 
derived by their significance and their scope to 
improve energy intensity via sector-specific 
measures. While industry is in the spotlight already 
for quite some time, the power (sub-)sector deserves 
a closer look as its energy consumption is not part of 
the industrial energy consumption and as such does 
not contribute to its energy intensity. Further, 
transport has a large potential for increased energy 
efficiency7.  

1. Industry 

Energy intensity of industry8 in the Czech Republic 
has significantly improved since 2000 but it still 
counts among the higher ones in the EU (Graph 6). 
The energy intensity of the industrial sector follows 
a persistent downward path (with the exception of 
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the crisis year of 2009) and in 2012 recorded an all-
time low. This development is partly a reflection of 
its high initial level and catching-up in respect to the 
consumption of energy. 

Graph 6. Energy intensity in the EU-28 MSs - industry 

 
Source: Eurostat, own computations.  
Note: Ranked by energy intensity in 2013. Data for PL 
are for years 2003 and 2012, respectively, and for ES the 
later period is 2012.  

 

While the overall energy intensity of industry is 
gradually decreasing, this does not apply to all 
sectors. Metals, Mining and quarrying and Wood 
and wood products increased their energy intensity 
over the period 2000-2013. At the same time, 
though, a group of sectors with the highest energy 
intensities covers only a small share of GVA (Table 
1).  

Table 1. Industrial sectors - Energy intensity and share in 
GVA 

Energy 
intensity

GVA share EI grow th GVA share 
grow th

toe/1000 EUR % % pp

2013 2013 2000-2013 2000-2013

Metals 1,675 3% 22% -6,0
Chemical and Petrochemical 0,650 4% -47% -1,3
Non-Metallic Minerals 0,631 4% -21% -2,1
Food and Tobacco 0,224 6% -21% -4,9
Textile and Leather 0,225 1% -37% -1,8
Paper, Pulp and Print 0,511 3% -28% 0,1
Transport Equipment 0,056 20% -61% 11,6
Machinery 0,060 30% -60% 12,7
Wood and Wood Products 0,331 2% 103% -0,7
Non-specif ied (Industry) 0,115 10% -84% 3,0
Total Manufacturing 0,216 83% -60% 10,6
Mining and Quarrying 0,103 2% 119% -3,4
Construction 0,031 16% -43% -7,2
Total Industry 0,185 100% -54% 0,0  
Source: Eurostat, own computations.  

 

Over the period 2000-2013, Metals recorded one of 
the highest increases of energy intensity among 
manufacturing sectors while its share in total GVA 
declined at the quickest pace. This counter-
movement could possibly be explained by some 
fixed energy inputs when decline in energy use 
cannot fully reflect the decline in output (Metals 

recorded the largest decline in GVA of all industrial 
sectors). 

Importantly, industries with the highest growth of 
GVA share (Transport equipment and Machinery) 
also recorded a very large decline in energy 
intensity. In these sectors the evolution of energy 
intensity is explained by the large increases in GVA. 
However, an exception is the Construction sector 
which slashed its GVA share more than all other 
industrial sectors and at the same time recorded a 
large decline in energy intensity. While Construction 
output kept on growing (albeit less than in other 
sectors), its energy consumption decreased. 

Industrial restructuring towards less energy intensive 
industries seems to have had a substantial impact on 
energy intensity. The outcome of the shift-share 
analysis confirms this especially for manufacturing 
but also for industry at large: the observed decrease 
in energy intensity is caused mainly by restructuring 
within the sector and only to a smaller part by better 
energy efficiency of production processes (Graph 7). 
This contrasts with the results for total economy. In 
particular, it reflects the fact that manufacturing 
sectors which are not very energy intensive 
increased the share in GVA substantially over this 
period (e.g. automotive industry). At the same time, 
the sectors which actually increased the energy 
intensity (Metals and Wood) contribute very little to 
the overall GVA. 

Graph 7. Energy intensity growth: shift-share analysis 
(2001-2013) 

 
Source: Eurostat, own computations.  

 

Restructuring contributed to a desired decline of 
energy intensity in manufacturing only from 2000. 
During the late 1990s, energy intensity in 
manufacturing fell thanks to a decrease of energy 
consumption within given subsectors (Graph 8). 
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Graph 8. Energy intensity growth manufacturing 

 
Source: Eurostat, own computations.  

 

Energy sector 

The energy sector9 in the Czech Republic covers one 
of the largest shares in gross energy consumption of 
the EU countries (Graph 9). Moreover, from 2000 to 
2013 the share recorded the second largest increase. 
This was mainly due to increasing transformation 
losses. 

Graph 9. Energy sector – shares in gross inland 
consumption, 2012 

 
Source: Eurostat, own computations.  
Note: Ranked by share of energy sector. 

 

Indeed, over the period 2000-2013 transformation 
input increased more than transformation output 
which indicates a worsening of the transformation 
process. At the same time, the energy sector in the 
Czech Republic displays the worst performance in 
the region as almost 40% of energy input is lost 
during the transformation (Graph 10). This can be 
partly explained by the large reliance of the 
country's energy mix on solid fuels (40% in 2012, 
the third largest share after Poland and Estonia 
(European Commission, 2014)) and the low 

efficiency of the solid-fuel power plants (in 2012, 
transformation loss covered almost 90% of 
transformation input in the Czech Republic).  

Moreover, relative energy consumption of the 
energy sector (as percentage of transformation 
output) is quite high compared to other countries in 
the region and 1pp above the EU-28 average. 

Graph 10. Performance of energy sector 

 
Source: Eurostat, own computations.  
Note: Transformation output as percentage of 
transformation input; consumption in energy sector as 
percentage of transformation output. 

 

Transport 

Energy intensity of transport10 follows an increasing 
trend (Graph 11). While energy intensity of land 
transport (road, rail, pipelines) in 2013 was some 
120% above the level from 2000, sectoral energy 
consumption reached its peak in 2008. However, the 
gross value added follows a continuously decreasing 
trend.  

On the other hand, water and air transports cover 
only a small share of GVA and energy consumption 
and therefore do not have a big impact on overall 
energy intensity of transport. This being said, energy 
intensities of water and air transports were initially 
decreasing and started to increase again after the 
trough in 2008.  

Graph 11.Development of energy intensity in transport - 
Czech Republic 

 
Source: Eurostat, own computations.  
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In the land transport sector there has been a shift 
towards road transportation (Graph 12), mainly in 
the case of freight. Over the last 18 years the share 
of road freight mode in total freight increased by 
more than 20pp. This is the sixth largest increase 
among the EU countries. However, a similar pattern 
was observed across other EU countries, in 
particular in new Member States. The modal split in 
passenger transport, on the other hand, recorded a 
limited change in the Czech Republic. Since 1995 
cars cover roughly 75% of total passenger transport 
(some 8pp below the EU-28 average and the second 
lowest share in the EU just after Hungary, Graph 
13). 

Graph 12. Modal split of freight transport 

 
Source: Eurostat, own computations.  
Graph 13. Modal split of passenger transport 

 
Source: Eurostat, own computations.  

 

When assessing energy consumption of transport, 
one has to take into consideration the fact that some 
of it might be due to cross-border transport. The 
Czech Republic ranked 9th in the EU in 2013, as 
transit road freight transport covered some 8% of 
total road freight transport (Graph 14). On this basis 
the countries with large shares of transit road freight 
transport and final energy consumption in road 
transport can be regarded as transit countries. The 
Czech Republic seems to be a borderline case as the 
importance of the transit freight traffic grows while 
at the same time it does not reach the shares of other 

countries. In addition, a country needs to have a 
geographic disposition in order to become a transit 
country. However, there are also other relevant 
factors that influence the energy consumption of the 
transport sector including e.g. fuel prices, energy 
efficiency of the fleet and passenger traffic. 

Graph 14. Transit freight transport and road energy 
consumption 

 
Source: Eurostat, own computations.  
Note: Annual road freight transport vehicle transit 
movements as percentage of total freight transport; 
Energy consumption in road transport as percentage of 
total energy consumption. 

 

Conclusions 

Within the Energy Union package11, energy 
efficiency has been called upon to be treated as an 
energy source in its own right. It has been argued 
that increasing energy efficiency means reducing 
dependence on imported energy and as such 
increasing energy security. Energy efficiency has 
also its importance in combatting energy poverty. 

Despite certain improvements, the Czech economy 
has one of the highest energy intensities in the EU. 
Up to the crisis in 2008 improvements were mostly 
driven by energy efficiency gains. Restructuring of 
the economy, on the other hand, has contributed 
substantially to the decreasing energy intensity since 
2009, especially due to the rising importance of 
manufacturing. 

The sectoral development is more varied. 

Energy intensity in industry follows a downward 
path. However, industry restructuring masks the fact 
that there were relatively modest energy efficiency 
gains. Improvements during the 1990s were due to 
progress within the sector, while after 2004 energy 
intensity declined rather due to restructuring from 
more to less energy intensive industrial sectors, e.g. 
to the automotive sector. Such sectoral restructuring 
should be followed in detail to distinguish drivers 
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for sustainable energy intensity reduction and to 
guard competitiveness of the economy. 

The power sector in the Czech Republic covers one 
of the largest shares in gross energy consumption of 
EU countries and continues to grow. This result is 
partly due to considerable inefficiencies in the 
transformation process (explained also by the large 
reliance of the country's energy mix on solid fuels). 
The evolution of the power sector in the country is 
relevant not only in the context of energy efficiency 
targets, but also in terms of energy security and the 
investment climate in the power sector. 

In transport, energy intensity has been increasing 
since 2002. This evolution has been mainly driven 
by the increase in road transport, especially in the 
freight segment, which is supported by the high 
share of transit freight. However, it is recognized 
that passenger traffic has also an important impact 
on transport energy intensity. 

Despite its potential in terms of energy efficiency 
gains, the residential sector was not covered in detail 
in this analysis and remains an interesting avenue for 
further inquiry. 
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