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ABSTRACT

Purpose: Despite the success in achieving the objectives for the
use of renewable energy sources, the European Union’s (EU’s)
competitiveness is not at the desired level. In particular, the
largest decreases in fossil-type energy intensity were observed
in last 13 members of EU. However, it is important to trace how
these countries protect the competitiveness of their energy-
intensive industries.

Design/methodology/approach: The study uses Revealed Com-
parative Advantage (RCA) indices to measure the comparative
advantage of EU-13 in energy-intensive industries for the period
1995—2014 and assesses these indicies in the framework of EU’s
climate policy.

*Corresponding author

Findings: Some policies which make industries to adapt EU’s 20-
20-20 targets, are forcing industries. In order to compete, these
industries are leaving Europe and looking elsewhere. In this
study we found that, particulary chemicals and non-metallic
mineral manufactures resulted in a weakening of their CA over
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H.A. Karaduman | the years in some of these members. Similarly it is found that the
and F.D. Gonel | RcA indices of iron and steel and non-ferrous metals are decreasing.

Originality/value: study addresses the EU-13’s position in terms of their
competitiveness and find the connection with the EU’s climate policy
through their RCA of energy-intensive industries.

Keywords: European Union; EU; energy-intensive; industries; climate
policy; energy policy; Revealed Comparative Advantage; RCA.

INTRODUCTION

Global warming has been an important issue for a long time. It is clear
that unlimited burning of fossil fuels is the cause of this agenda. There-
fore, in an attempt to address this phenomenon many countries try
to reduce the consumption of fossil fuels. In other words, polluted
industries that use fossil fuels are under the spotlight. Despite the
above common belief, there is still no consensus about the relationship
between policy implications on most energy-intensive industries (i.e.
dirty industries) and their comparative advantage. In the literature
some empirical studies find strong evidences on positive relationship
between polluted and energy-intensive industries and their competi-
[O) tiveness while some studies do not find any meaningful relationship.
For example, Tobey (1990) did not find any statistically significant re-
lation between net exports of each country’s dirty industries and the
level of stringency of a country’s environmental policies. After a de-
cade, according to European Commission Staff Working Paper (2014)
called as ‘Helping Firms Grow’, energy intensity is negatively but in-
significantly related to exports. On the other hand, in Low and Yeats
(1992) tested the relationship between pollution-intensive products
and Revealed Comparative Advantage (RCA) for 109 countries during
the period of 1965—1988. They found an increase in RCA of dirty in-
dustries in developing countries (in Eastern Europe, Latin America and
West Asia) as the Pollution Haven Hypothesis (PHH) argues. In a similar
way, Abimanyu (1996) also found dirty industry expansion in developing
countries using RCA analysis. However, Cole et al. (2005) showed that
US (as a developed country) RCA in polluting sectors is neither lower,
nor falling more rapidly than in any other manufacturing sector. So
they argued that polluting industries have special characteristics such
as using specific physical and human capital and these characteristics
makes developing countries less attractive as a motive for resettle-
ment. Finally, Lehr and Maxwell (2000) pose a question about wheth-
er traditional comparative advantage may lead to increased global
pollution or not. Based on their findings, it is clear that pollution
preferences matter in determining the overall impact of trade on
4 | pollution.
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So in this study the question is whether the competitiveness
of the so-called dirty industries of European Union’s (EU’s) last
new members, increase or not while their fossil fuel consump-
tion changes. Following this short introduction, first we present
the general picture of EU’s last new members’ (hereafter EU-13)
energy and fossil fuel consumption and its share in EU’s total
consumption. This part also provides an overview of the energy
intensity of EU-13 which is a measure of the energy efficiency
of a country’s economy; it means the amount of energy which is
needed to produce a unit of GDP'. Similarly, in terms of indus-
try, energy intensity of the industry is defined as the energy re-
quired to produce a material from its raw form, per unit material
produced. Although the definitions vary, some industries which
have higher energy consumption per unit of output are called
as dirty or polluted industries and almost the same industries
tend to show up on various lists. These industries are: Iron and
Steel, Non-Ferrous Metals, Industrial Chemicals, Pulp and Paper
and Non-Metallic Mineral Products In the second part of the study
we are looking at these dirty industries’ situation of EU-15 and
EU-13 separately and calculate RCA figures of these industries
for just EU-13. The last part analyses the relevance of calculated
RCA figures and energy efficiency in dirty industries of the group
of EU-13 countries.

OVERVIEW OF THE EU AND EU-13
ENERGY CONSUMPTION

EU is one of the most responsive regions on global warming and sustain-
able energy. Despite the share of fossil fuels (coal, lignite, oil and natu-
ral gas) in gross inland consumption of the EU28 declined from 83.0%
in 1990 to 73.8% in 2013, the dependence ratio is still very high. This
heavy dependency based on the imported fuels; 53.2% of total gross
inland energy consumption of all energy products was from imported
fossil fuels. Net import accounted for 58%, 28% and 14% of gross inland
consumptions of oil, gas and solid fuels.2 Among members, the least de-
pendent Member States are Estonia (11.9%), Denmark (12.3%), Romania
(18.6%), Poland (25.8%), the Netherlands (26.0%) and the Czech Repub-
lic (27.9%). The highest dependency rates belong to Malta (104.0%),
Luxembourg (96.9%), Cyprus (96.4%) and Ireland (89.1%)3 (Table 1).

'That is, energy use divided by value added.

ZQverview of the European Energy System, http://www.eea.europa.eu/data-and-
maps/indicators/overview-of-the-european-energy-system-3/assessment, 13 January
2016.

3Eurostat Newsrelease (2015, 9 February).

001_Karaduman.indd 5 @

a_______HE§j

The competitiveness
of energy-intensive
industries in EU’s
last members

7/6/2016 6:11:01 PM



7/6/2016 6:11:01 PM

‘(9107 Adenuer g})
‘964729G0P L2 L-#819-36E¥-6G2/-R0RYS0 /3P NI-dV-G L0ZZ060-8/0£07 199/ L 755667 /SIUSWINO0P /38IS0INS /NS ed0INa°23/ /:d33Yy :1921N0S

9°6S 0°Ly 9°8l 8°G¢ 1'¥01 [ A €°8L 6°GS ¥°96 £€°¢8 6°Ll 6°LC 8°LE A4
MANOTS  NAOTS NOY 10d VA NNH 111 ALV dAD 1v0OdO 33 Z0 ngd AN
9°1€ L'8Y Q€L €09 0°9¢ 6°96 6°9L 6'Ly G'0L 129 0768 L7279 € GQLL
AMS NId 140d sny HL3N XN VLI vid vdS DO Elall ANY3ID  AN3A 97139
® (€102) % ‘8Z-n3 o Aouspuadap A8isuz | d)qeL ®

H.A. Karaduman
and F.D. Gonel

001_Karaduman.indd 6



1 TEEEm ® a_______HE§j

Since they are more dependent on fossil fuels, the EU has adopted The competitiveness
targets for increasing the use of renewable energy sources and de- | °f e“e’_gy'!“te“five
creasing the consumption of fossil fuels. According to Eurostat data, ::sdt"rsr:;‘:‘sb':r:us
the consumption of solid fuels and petroleum products has decreased

and its share in total consumption fell from 65.1% in 1990 to 50.6% in
2013.4 During the same period, the share of renewable in gross inland
consumption increased from 4.3% in 1990 to 11.8 % in 2013; actually
it is a far away from its target. On the one hand, the EU tries to re-
duce fossil fuel consumption while also reducing the energy intensity
and trying to make more efficient and clean production. During the
2000s, an overall energy efficiency gain in EU-28 has increased from
1.1% in 2001 to 24% in 2012. In particularly, the energy efficiency gain
in manufacturing industry has increased from 1.8% in 2001 to 16.9%
in 2012. Among EU-28 members, new member countries such as Bul-
garia, Poland and Estonia are at the top of the list on energy efficiency
(Table 2).

As a result of these efforts, first the EU has been moved significantly
towards previous ‘20-20 targets’. EU’s 2020 climate package sets three
crucial targets in terms of energy consumption which are; 20% cut in
GHGs emissions (from 1990 levels), 20% of EU energy from renewable
sources and 20% improvement in energy efficiency.’ At the same time,
following this future plan in Horizon 2020, the European Commission
tries to re-design market-oriented pre-competitive R&D and innova- ®
tion in advanced manufacturing activities via the Private-Public Part-
nership mechanism. To strengthen this plan, EU has approved the En-
ergy Efficiency Directive on 25 October 2012. The new directive covers
all end-use sectors except transport and it puts new targets on energy
consumption. In 2014, the EU has agreed to review its policy frame-
work on energy and climate policy by 2030 and the EU targets have
radically changed; 40% cut in GHGs emissions, the share of renewable
energy in final energy consumption increased to 27% and improving en-
ergy efficiency to 30%. Actually whole these activities are part of the
Energy Union Strategy project which is coordinated by European Com-
mission to provide secure, sustainable, competitive and affordable en-
ergy. Besides the targets on GHGs emissions from all primary energy
sources, there are some other proposals which include a cut of up to
95% in carbon emissions, a minimum target of 10% for the use of bio
fuels, improving energy relations with the EU’s neighbours (especially
with Russia) and developing technologies in renewable energy areas.
In that sense, the EU cut greenhouse gas emissions by 18% in between
1990 and 2012 and increased the share of renewable in the EU energy
consumption from 8.5% in 2005 to 14.1% in 2012 but it decreased to
11.8% in 2013 (Table 3).

“Eurostat (2015
SEuropean Commission (2016). 7
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In the context of transition to a more competitive but sustainable
path, the EU countries need to decrease their energy intensities
(i.e. increase the energy efficiencies). When we look at figures in
Table 4, energy intensities in the USA and China are higher than EU-27
and Japan. In other words, China, as the world’s largest energy
consumer country, is the least energy efficient country among these
countries.

Table 4 Energy intensities (TJ per million $ of value added in PPPs
2005), 1995, 2009

Total Economy Manufacturing*

1995 2009 1995 2009

EU-27 10.5 7.8 12.2 9.1
- EU-15 9.8 7.6 11.0 9.4

- EU-12 15.8 9.7 23.4 7.8
China 20.4 13.6 26.4 13.3
Japan 9.5 8.3 11.2 9.9
USA 13.1 9.0 16.4 11.1

*Not included NACE rev 1-23: coke, refined petroleum and nuclear fuel.
Source: WIOD (2013); WIIW calculations from 2014-Energy cost and EU Industrial
competitiveness.

On the other hand, the cost of energy in the output is another crucial
variable for strengthening competitiveness of any country. The data
show that EU and US are becoming close in terms of energy cost share
in gross output; but China is the highest level as expected. In terms
of total economy both countries’ figures are 4.6% in 2011 and around
3% for manufacturing (Tables 5 and 6). However, from the Table 5
we can see that energy intensive industries such as chemicals,
basic and fabricated metals and non-metallic minerals industries in
the US and EU have lowest cost shares as others have been driven by
higher costs.

Table 5 Energy cost share in basic prices (in % of gross output)

Total Economy Manufacturing*

1995 2000 2007 2011 1995 2000 2007 2011
EU-27 3.0 3.2 4.1 4.6 2.3 2.2 2.8 3.0
China 5.2 5.9 7.7 7.7 4.4 4.7 5.7 5.9
Japan 2.8 3.3 4.8 5.1 2.9 3.3 4.6 5.4
USA 2.8 3.6 4.6 4.6 2.3 2.8 3.1 2.9

*Not included NACE rev 1-23: coke, refined petroleum and nuclear fuel.
Source: WIOD (2013); WIIW calculations from 2014-Energy cost and EU Industrial
competitiveness.
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H.A. Karaduman | Taple 6 Energy cost shares by manufacturing industry in basic prices
and .. Gonel (in % of gross output)

EU-27 China Japan USA

1995 2011 1995 2011 1995 2011 1995 2011
Food and beverages 1.7 25 1.3 15 15 23 1.8 2.0
Textile and products 2.2 341 1.2 22 22 33 1.7 2.2
Leather and Footwear 1.1 1.4 05 1.2 1.6 2.0 1.2 0.8
Wood and products 20 2.8 3.1 3.1 1.9 2.5 2.1 3.1
Pulp, Paper and 25 32 38 3.6 34 438 2.4 3.2
printing
Coke, ref.petr. and 47.8 62.0 56.9 72.2 20.8 47.0 62.2 67.9
Nuc fuels
Chemicals and Products 4.4 7.4 99 189 6.8 13.1 5.9 7.8
Rubber and Plastics 25 35 28 33 3.1 3.3 3.0 2.5
Other Non-Metallic 56 7.4 10.5 15,5 9.2 16.8 4.6 5.8

mineral products
Basic and Fabricated 3.7 4.1 7.7 9.8 44 10.2 3.3 4.2

Metals

Machinery 1.2 1.3 28 35 1.2 1.5 1.1 1.0

Electrical and Optical 1.0 11 13 14 1.6 2.2 1.3 0.5

Equip

Transport Equip 1.2 1.1 1.8 1.6 1.2 1.6 0.7 0.8

Manufacturing, nec 1.4 21 1.9 1.9 2.0 3.0 1.2 0.8
@ Source: WIOD (2013); WIIW calculations from 2014-Energy cost and EU Industrial

competitiveness.

Trend in energy intensity over time has also been down for EU;
during the same period, almost all EU members show a decrease in en-
ergy intensity; the least energy intensive countries in the EU are after
Ireland, Malta, Lithuania, Cyprus, Poland, Denmark and United Kingdom
(UK), but the most energy intensive countries are Finland, Sweden,
Bulgaria and Luxembourg. However, the largest fall is lately observed
in some new members such as Poland (—10.0%), Slovakia (—8.6%), Lith-
uania and Romania. Only Slovenia showed a lower decline of energy
intensity of —2.8% per annum. Despite these positive improvements in
the figures of energy intensity in the EU, the new member countries
(EU-13) still have higher values in 2013 (Table 7 and Figure 1).

On the other hand, in most of the EU-13 countries, after the dramat-
ic decline in energy intensity it is expected that these countries RCA
figures show better performances. Because it is widely accepted that
competitiveness will be enhanced when industry consumes less energy.
In other words, more energy intensity the low RCA figures. However
the discussion on energy efficiency and industrial competitiveness is
regarded with the concepts of technological capability, innovative ca-
pability and/or absorptive capacity. It means countries need such ca-
10 | pacities if they want to increase their energy efficiency and decrease
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Figure1 Dramatic decline in energy intensity in EU-13 countries, kgoe/000 euro

Source: Data from the above Table 7.

their energy intensities. So the energy intensity is an important but not
the only factor to strengthen competition.

Next part of this study aims to calculate the RCA figures of energy-
intensive industries in EU-13 countries which are on the path of energy
@ efficiency.

Competitiveness of dirty industries in EU-13

Examining the period from 2000 to 2008, the share of the industrial
sector in final energy consumption of EU-28 has been increasing but
after 2008 the trend has been downward steadily. Overall period, be-
tween 2000 and 2013, the share of industry in final energy consumption
has decreased from 331.9 mtoe to 276.6 mtoe. According to Eurostat,
of the major sectors, the largest fall in energy consumption between
1990 and 2013 took place in the industry sector; for example, between
2005 and 2013 energy consumption in the industry sector fell at an av-
erage rate of 20%. Again according to the same source, this was largely
the result of a shift towards less energy-intensive manufacturing in-
dustries.® Therefore, at this point it is important to ask whether these
industries’ comparative advantage increase or not. In other words, RCA
were calculated to analyse whether or not the EU-13 countries’ specia-
lise on energy-intensive products.

In the reminder of this part, empirical results for calculating the RCA
of six energy-intensive industries are presented (Table 8). These six
industries cover around 2/3 of total consumption.

12 | SEEA (2015).
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H.A. Karaduman In the case of six energy-intensive industries, almost all new mem-

and F.D. Gonel | harg’ RCA figures are decreasing, that is, losing their competitiveness.
So when these countries’ dirty industries become ‘clean’ (in other
words increase their energy efficiency or decrease their energy-inten-
sity) then they are losing their comparative advantage performances.
Particularly two largest energy consuming industries (Chemicals and
Iron and Steel) RCA figures decline in almost all members.

In Bulgaria the manufacturing sector accounted for 22.3% of the
gross value added however among manufacturing industries the share
of chemicals and pharmaceuticals has decreased from 22.0 % in 2008
to less than 15.7 % in 2011. This information is supported by the RCA
figures of Bulgarian chemicals sector which is decreased from 1.08 in
2000 to 0.27 in 2013. Bulgaria is the most energy-intensive country
in the EU with low energy and resource efficiency (see Table 7). The
manufacturing sector in the Czech Republic is very important and the
share of the industry is 27.0% of value added in 2014. The energy in-
tensity of the Czech Republic has been declining over recent years but
still remains high when compared to other EU countries.

In Estonia the share of manufacturing in value added is 16% and high
value added sectors are increasing their share in this country. Estonia
has specialised in capital-intensive industries; particularly wood prod-
ucts such as paper, paperboard and articles of paper pulp, of paper
® or of paperboard (SITC 64) have increased its RCA figures from 1.03 in
2000 to 1.17 in 2013. This specialisation in such energy-intensive in-
dustries is verified by energy intensity figures of Estonia; between 2000
and 2013, the energy intensity of the country has decreased by 16%.

In Croatia the share of manufacturing sector in value added is 15%.
In 2000, except iron and steel, all energy-intensive industries have
higher RCA figures. Despite the country’s efforts to use more renew-
able energy in total energy consumption, these energy intensive indus-
tries have still high RCA in 2013.

The main problem of Cyprus is the highest electricity prices which
reduce the competitiveness of industries in the country. During 2000s,
only the non-metallic mineral manufactures has comparative advan-
tage, the other energy-intensive industries have no advantage.

The manufacturing sector’s contribution to the Latvian economy de-
creased from 14% in 2013 to 12% in 2014. Among the top ten export prod-
ucts of the country are wood, metals, chemicals and machinery. In 2000,
iron and steel and non-ferrous metals (SITC 67 and 68) are the only two
industries have comparative advantage; in 2013 non-ferrous metals lost
its RCA while the metals products have increased competitiveness.

Manufacturing industry in Lithuania has 19% in share in value added.
Lithuania has a strong RCA in wood and wood products, paper, refined
14 | petroleum, chemicals, rubber and plastics.
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From Table 7 it is observed that the most dramatic decline in the
energy intensity occurred in Lithuania. However this change has not re-
flected on the RCA figures of the country’s energy-intensive industries.
Thus from 2000 to 2013, the RCA figures of three energy-intensive in-
dustries (SITC 5, SITC 64 and SITC 69) have increased.

The share of manufacturing industry in the total value added of Hun-
gary is 24% in 2014 which shows a strong performance among EU-13
members. In 2013, paper, paperboard and articles of paper pulp, of pa-
per or of paperboard industry and metals products industry have strong
RCA while in 2000, manufactures of metals is the only industry among
these dirty industries. Malta is not so strong in manufacturing industry
however the country has obtain RCA in chemical industry particularly
pharmaceuticals (Table 8).

Poland’s share of manufacturing in total value added is 18% in 2014
and it is above the EU’s average. However the performance of the
country’s energy efficiency is so weak. Despite the decrease in energy-
intensity, all energy-intensive sectors have competitiveness in whole
economy. On the other hand Romania has good performance in manu-
facturing industry; The country’s energy intensive figures has decreased
dramatically from 2000, in 2013 in terms of energy intensity, Romania
is the fourth biggest country among the other EU-13 countries. Among
these dirty industries, non-ferrous metals lost its competitiveness but
manufacture of metals gained RCA in 2013. On the other hand Slove-
nia has strong RCA in most energy-intensive industries and the energy
intensity of the country has decreased by 15% during 2000—2013; how-
ever the country still shows a high level of energy intensity. Finally the
industry of Slovakia is one of the most competitive industries among
EU-13. The energy intensity of the country has dramatically decreased
during the period; as a result of this change Slovakia has lost RCA in
some energy-intensive industries such as chemical and non-metallic
mineral manufactures. Despite the fall in energy intensity, Slovakia is
one of the most energy-intensive member countries.

CONCLUSION

The policy shift in accordance with EU’s 20-20-20 targets have forced
to change the behavioural patterns of the industries in Europe and
to find new ways to compete for the firms in the realm of their own
industries. The 20-20-20 targets-based change in the industries could
be branded with the motto ‘Exit from Europe’ and it is inevitable that
these industries will be eventually looking for new locations other than
Europe. In this study, our findings suggest that the comparative advan-
tages of some energy intensive industries such as chemicals and non-
metallic mineral manufactures, iron and steel and non-ferrous metals
have been getting weaker for EU’s last member countries during the
period of interest. However the process is just up the road.
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