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Outline

• Why energy is becoming an hot issue: recent trends, the long-term EU decarbonization

strategy and the competitiveness of EU industry (but we lack the kind of macro tools we

have for other inputs)

• A proposal of a EU-wide macro indicator of energy costs: the UEC

• Description of the main drivers of the UEC in the last decades (at the EU and at the country

level)

• Results of an econometric exercise to assess how UEC affected export dynamics in the period

considered.
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Main results

• We propose the Unit Energy Cost (UEC) (in analogy with ULC) in order to assess the

dynamics of energy costs of EU manufacturing

• We find that UEC has increased in all the EU countries in the last decade

• The main reason behind this growth has been the sustained rise of electricity prices driven by

RES support

• We find robust econometric evidence that UEC dynamics affects negatively bilateral export

• The effect is stronger for EA members that cannot use exchange rate flexibility in order to

adjust the price-attractiveness of their products

• We conclude that if the EU wants to push for a ambitious long-term decarbonization process

it should consider the possible side-effects of those policies on EU firms’ competitiveness. EU

institutions should probably intensify their policies to further improve the EU industry’s

energy efficiency
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Some facts on firms’ energy costs in Italy

• For industrial customers, energy prices are higher in Italy than its main European

competitors (Germany, France, Spain)

• For most energy sources this is due to the highest level of energy taxation: in 2015, the

implicit tax rate on energy amounted to 369 euros per toe, 58% higher than the EU average .

• Our companies are particularly penalized by electricity prices.
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Ratio of energy to labor costs: Italy

Del presente indice abbiamo stimato due differenti varianti: la prima che prende in 

considerazione la totalità del costo del lavoro ( L
itI ), la seconda il costo sostenuto dalle 

imprese per i blue collar ( BL
itI )22.  

Nel 2011 la spesa energetica è pari a poco meno di un terzo del costo del lavoro e, 

con l’eccezione delle imprese nella classe 100-199 addetti e di quelle con oltre 1000, 
L
itI cresce con la dimensione d’impresa: le imprese che hanno fatto rilevare un’incidenza 

maggiore (il 35 per cento) sono quelle nella classe con 500-999 addetti (Figura 15).  

Tra il 2003 e il 2011, l’incidenza è cresciuta di oltre 3 punti percentuali e tale 

aumento non è stato omogeneo: le imprese soggette a un incremento maggiore sono quelle 

con 50-99 addetti (+22 per cento), incremento invece inferiore per le imprese con 200-499 

addetti (già nel 2003 caratterizzate da un’incidenza elevata dei costi energetici). 
Figura 15 – Costi energetici su costo del lavoro: 2003-2011 
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Fonte: Elaborazioni su dati ENEA, Eurostat, Invind, Istat, MiSE, Terna. 

Gli andamenti e le associazioni con la dimensione d’impresa risultano 

sostanzialmente analoghi, anche se maggiormente accentuati, quando si rapporta la spesa 

energetica al monte salariale degli operai (Tavola A5). 

Le misure analizzate confermano la crescente rilevanza della spesa per 

l’approvvigionamento energetico delle imprese.  

La prossima sezione fornisce indicazioni più precise circa il legame tra la spesa 

energetica e la competitività considerando indicatori di performance di impresa.  

22 Presupponendo che la maggioranza dei costi energetici venga impiegata per la parte materiale dell’attività 
produttiva dell’impresa, la seconda misura potrebbe essere un termine di paragone più adeguato per 
esprimere l’incidenza del costo energetico per la produzione. 

 
 

23 

                                                      

Source: Faiella and Mistretta (2014)
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Some facts on Europe: the past
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can be defined that meets its demand entirely via the 
market but is not on long term arrangements with 
electricity suppliers. This is labelled as Subsample 2 
in the figure. A second, less sensitive group procures 
electricity through long-term contracts or relies on 
self-generation (labelled as Subsample 1). The first 
group suffers particularly high costs compared to the 
second, paying prices that can be as high as twice 
those paid by the second group. When compared 
with international competitors, we can see that such 
price difference produces very different rankings for 
the two types of facilities: plants with long-term 
procurement contracts are comparable to the 
cheapest power cost countries, whereas plants with 
short-term contracts show the highest power costs 
among international competitors. 
 
6.2.  ENERGY COST SHARES AND ENERGY 

INTENSITIES 

6.2.1. The relevance of energy cost shares and 
other input factors 

The purpose of this section is to provide a 
comparative analysis, at country and industry level, 
of the relevance of energy costs in production and 
the patterns of energy efficiency across countries 
and over time. The first step is to compare energy 
cost shares in gross output relying on the national 
supply and use tables, which provide information on 
inputs by energy product: coal (CPA 10); crude oil 
and natural gas (CPA 11); coke, refined petroleum 
and nuclear fuels (CPA 23); and electrical energy, 
gas, steam and hot water (CPA 40). Data are 
available from the WIOD project (www.wiod.org). 
Though these comparisons highlight an important 
aspect of cost competitiveness, it should be stressed 
that several other dimensions can affect the 
international performance of firms, including the 
quality of products, product differentiation, etc. 
These aspects are strictly related to the quality of the 
workforce and their skills and training, but also to 
provisions of high-quality intermediates and 
geographic factors such as proximity to consumers. 

Table 6.3 shows energy cost shares for the EU-27 
and other major economies over the period 1995-
2011. The cost shares are reported for the total 
economy, the manufacturing industries and the 

manufacturing industries excluding the sector Coke, 
refined petroleum, and nuclear fuel (NACE Rev. 1 
23). The analysis excluding this sector is interesting 
because the bulk of energy inputs are used in it as 
feedstock rather than energy source. The cost shares 
are calculated in basic prices, thus excluding taxes 
and margins.93 These figures reveal some important 
points. For the EU-27, the energy cost share in 2011 
stood at 4.6% for the total economy. This is broadly 
in line with Japan (5.1%) and the United States 
(4.6%). Only China shows a higher energy cost 
share with 7.7%. However, for manufacturing the 
energy cost share in the EU-27 (7.5%) is more in 
line with Japan (8.0%) and China (8.1%), while the 
United States shows a much higher share of 11.3%. 
Energy cost shares in manufacturing (NACE Rev. 1 
15-37) tend to be higher as compared with the total 
economy due to the generally low energy intensity 
of the services sectors (although the transport 
industry, for example, is energy-intensive). In nearly 
all cases, energy cost shares have been on the rise 
over the time period considered. It is also worth 
noting that, in manufacturing, energy cost shares 
increased in the United States (+6.5 pps) and Japan 
(+ 4.6 pps) more than in the EU-27 (+ 3.7 pps) and 
China (+ 1.9 pps).  

However, these results are quite sensitive to the 
inclusion of the sector Coke, refined petroleum and 
nuclear fuel (NACE Rev. 1 23). When excluding it, 
the energy cost shares drop to about 3% in the EU-
27 and 2.9% in the United States, but are higher in 
China (5.9%) and Japan (5.4%). Also in this case, 
energy cost shares have increased over time, 
although much less than when the production of 
coke, refined petroleum and nuclear fuel is included. 

At the level of aggregation used for this analysis, 
energy costs are smaller than other industrial inputs 
but comparable in size to, for instance, agricultural 
inputs or transport and communication (Table 6.4). 
Cost shares would be somewhat different when 
using purchaser prices: shares tend to be higher, with 

                                                           
93  This allows for a better international comparison, since not 

all countries report data in purchaser prices (i.e. including 
domestic tax and trade and transport margins, see Timmer et 
al., 2012, for details).  

Table 6.3: Energy cost shares in basic prices (in % of gross output) 
 Total economy Manufacturing Manufacturing* 
  1995 2000 2007 2011 1995 2000 2007 2011 1995 2000 2007 2011 
EU-
27 

3.0 3.2 4.1 4.6 3.8 4.8 6.3 7.5 2.3 2.2 2.8 3.0 

China 5.2 5.9 7.7 7.7 6.2 7.0 7.8 8.1 4.4 4.7 5.7 5.9 
Japan 2.8 3.3 4.8 5.1 3.4 4.6 7.3 8.0 2.9 3.3 4.6 5.4 
US 2.8 3.6 4.6 4.6 4.8 6.5 10.2 11.3 2.3 2.8 3.1 2.9 
Note: * not including NACE Rev. 1 23 coke, refined petroleum and nuclear fuel. 
Source: WIOD; wiiw calculations. 
 

Source: Energy Economic Developments in Europe COM(2014)21
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Some facts on Europe: present and future

278 World Energy Outlook 2017 | Global Energy Trends

electricity tariffs generally have larger variable portions. This has important implications 
on the long-term financial health of the power sector, as appropriate tariff designs support 
recovery of past capital investments, particularly with smaller players playing a larger role 
in electricity supply and self-consumption increasing. 

Electricity prices can be an important factor of competitiveness in electricity-intensive 
industries, though not all types of industries pay the average rate. The United States 
enjoys relatively low average industrial prices today (Figure 6.26). Over the period to 
2040 in the New Policies Scenario, prices in the United States remain relatively stable, 
backed by persistently low natural gas prices. This latter point, plus a large mobile skilled 
labour force and cheap land in some regions, make the United States an attractive location 
for some energy-intensive industries. By contrast, the European Union and Japan have 
relatively high electricity prices, driven by high fuel costs, taxes or other costs. Over time, 
industrial electricity prices in Japan are projected to decline substantially due to reduced 
fuel and capital recovery costs, as the recent surge of investment in solar PV slows. At the 
same time, prices in the European Union are set to rise, in part due to assumed market 
reforms that enhance capital recovery, and be among the highest globally. Energy-intensive 
industries will face competitive challenges where they are not exempted from elements of 
the electricity price.

Figure 6.26 ⊳  Average industry electricity prices by region and cost 
component in the New Policies Scenario
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Energy and competitiveness in the literature

• Hamilton (1983) finds a negative association between energy prices and economic growth.

• Berndt (1980) shows how business investment is reduced due to an increase in energy prices.

Ratti et al (2011) find that an increase of 1% in energy prices reduces investments by 1.2%.

• Abeberese (2012) studies the effect of electricity prices on some variables of Indian

companies (investments, TFP, production mix).

• Faiella and Mistretta (2014) calculate the energy expenditure of manufacturing companies

and provide an estimate of how this affects companies’ ability to generate value and export

their products.

Faiella and Mistretta (Banca d’Italia) Energy costs and competitiveness in Europe IAERE 2018 8 / 20



The ingredients for ”cooking the Unit Energy Cost (UEC)”

The basic ingredients to estimate the UEC at the country level is to take the product of energy

prices Pe by the energy intensity E
Y

(the inverse of energy productivity) for different energy

sources and industries within the Manufacturing sector: UEC = Pe
E
Y

All the element used to compute the UEC are based on Eurostat data and hence are fully

comparable across EU countries.

• We use National Energy Balances for the quantity of energy used by each industry sector;

the information is available at sub-industry level with a detail on different energy sources.

• Information on the prices paid by the industrial consumers, released bi-annually, are only

available for electricity and natural gas.

• The information on output comes from the National Accounts at the same aggregation used

for energy data.
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UEC decomposition

The UEC expresses energy expenditure (Ksiet (Pset + τset )) as a share of the value of production

(VAt ).

This EU UEC can be decomposed as follows:

UECEUt =

∑
sie

Ksiet (Pset +τset )∑
si

VAsit

UECEUt =
∑
si

VAst∑
s

VAst

VAsit∑
i

VAsit

∑
e

Ksiet (Pset +τset )

VAsit

UECEUt =
∑
s

zst
∑

i
qsit UECsit

where qsit = VAsit∑
i

VAsit
is the share of sector i in state s at time t for the manufacturing sector and

zst = VAst∑
s

VAst
is the contribution of manufacturing of state s with respect to total EU

manufacturing.
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Comparison UEC, EU, vs EA
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UEC drivers

We can single out 5 drivers that can explain UEC dynamics:

1 The Intensity effect measures how energy efficiency is evolving in a given industry.

2 The Price effect accounts for the developments of the costs of the energy sources considered

(gas and electricity);

3 The Tax effect does the same for taxation and levies.

4 The Sectoral composition effect shows the influence of changes in industry structure on

energy costs.

5 The Country effect affects the UEC according to the relative weight (in terms of total

output) of different EU countries.

The first three drivers can be assessed separately for electricity and gas.
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EU UEC dynamics, y-o-y contributions
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EU UEC dynamics, cumulative contributions
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UEC cumulative contributions. Germany, France, Italy and Spain.
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EU UEC, RES deployment and financing
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How RES affects UEC. Dependent variable ∆ UEC

(1) (2) (3) (4) (5) (6) (7) (8)

∆ Res .0494∗∗∗ .0487∗∗∗ .0327∗∗∗ .0284∗∗∗ .0494 .0487∗∗ .0327∗ .0284∗

(0.005) (0.000) (0.000) (0.000) (0.123) (0.030) (0.054) (0.072)

N 10,424 10,424 10,424 10,424 10,424 10,424 10,424 10,424

r2 .0708 .037 .0344 .0668 .0708 .037 .0344 .0668

SE robust cluster cluster Iid cluster id cl country cl country cl country cl country

p-values in parentheses

Dependent variable is the percentage change in EU UEC. All regressions include a country-specific quadratic trend as a FE. Cols (1) and (5) report OLS estimates.

Cols (2)-(4) and (6)-(8) show IV 2SLS estimates. Models (2) and (6) use the share of RES at time t over the share of RES 2020 target as an instrument; models

(3), (4), (7)-(8) add as an instrument the share of 2020 RES target.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Faiella and Mistretta (Banca d’Italia) Energy costs and competitiveness in Europe IAERE 2018 17 / 20



How UEC affects export: estimates in difference (growth rate).

Dependent variable
∆Export

Export

(1) (2) (3) (4) (5) (6)

∆ UEC -1.2∗∗∗ -1.16∗∗∗ -1.21∗∗∗ -1.21∗∗∗ -1.21∗∗∗ -1.16∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

∆ ULC -2.05∗∗∗ -2∗∗∗ -1.99∗∗∗ -2.37∗∗∗ -2.37∗∗∗ -2.44∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

∆% Gdp pro capite .705∗∗∗ .687∗∗∗ .739∗∗∗ .715∗∗∗ .715∗∗∗ .716∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

∆% Gdp pro capite partners .519∗∗∗ .519∗∗∗ .716∗∗∗

(0.000) (0.000) (0.000)

N 271,682 271,682 271,379 213,868 213,868 148,192

r2 .0965 .109 .135 .139 .139 .138

Effects

year yes yes yes yes yes yes

industry no yes no no no no

exporter no yes no no no no

contepart no yes no no no no

fe no no yes yes yes yes

SE robust robust robust robust cluster id cluster id

p-values in parentheses

The dependent variables are the y-o-y bilateral export growth rate for european countries vs the other European countries,USA, China and the rest of the

world. Data are winsorized at 5%. To achieve a more realistic figure, the regressions are weigthed using the lagged value of the bilateral export.In equations

(4) and (5) we control for some counteparts characteristics. In equation (6) analysis is restricted to countries that belong (or will belong) to Euro area.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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How UEC affects export: EA vs EU countries.

Dependent variable
∆Export

Export

(1) (2) (3) (4) (5) (6) (7) (8)

∆ UEC -3.88∗∗∗ -4.64∗∗∗ -6.27∗∗∗ -.187 -3.88∗∗∗ -4.64∗∗∗ -6.27∗∗∗ -.187

(0.000) (0.000) (0.000) (0.582) (0.001) (0.000) (0.000) (0.607)

∆ Clup -2.34∗∗∗ -2.4∗∗∗ -2.54∗∗∗ -3.17∗∗∗ -2.34∗∗∗ -2.4∗∗∗ -2.54∗∗∗ -3.17∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

∆% Pil pro capite .735∗∗∗ .747∗∗∗ .786∗∗∗ .806∗∗∗ .735∗∗∗ .747∗∗∗ .786∗∗∗ .806∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

∆% Pil pro capite partners .533∗∗∗ .736∗∗∗ .738∗∗∗ .707∗∗∗ .533∗∗∗ .736∗∗∗ .738∗∗∗ .707∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

European Union -.00665 -.000774 .00188 -.00665 -.000774 .00188

(0.633) (0.960) (0.911) (0.690) (0.967) (0.928)

Euro Area -.0125 -.0147 -.0258 -.0228 -.0125 -.0147 -.0258 -.0228

(0.297) (0.302) (0.157) (0.226) (0.262) (0.277) (0.176) (0.259)

s EU=1XD.UEC tot PRaa 3.1∗∗∗ 4.05∗∗∗ 5.72∗∗∗ 3.1∗∗∗ 4.05∗∗∗ 5.72∗∗∗

(0.005) (0.001) (0.000) (0.008) (0.001) (0.000)

s EA=1XD.UEC tot PRaa -.699∗ -.901∗ -1.13∗∗ -1.39∗∗ -.699 -.901∗ -1.13∗∗ -1.39∗∗

(0.080) (0.061) (0.028) (0.010) (0.116) (0.090) (0.049) (0.023)

EUdelta -.7811∗∗∗ -.5971∗∗ -.5521∗ -.7811∗∗∗ -.5971∗∗ -.5521∗

(EU p-value) (.002) (.055) (.082) (.003) (.057) (.087)

EAdelta -1.48∗∗∗ -1.5∗∗∗ -1.68∗∗∗ -1.57∗∗∗ -1.48∗∗∗ -1.5∗∗∗ -1.68∗∗∗ -1.57∗∗∗

(EA p-value) (0) (0) (0) (0) (0) (.001) (0) (.002)

N 213,868 148,192 118,785 87,891 213,868 148,192 118,785 87,891

r2 .139 .138 .141 .143 .139 .138 .141 .143

Effects

year yes yes yes yes yes yes yes yes

fe yes yes yes yes yes yes yes yes

SE robust robust robust robust cluster id cluster id cluster id cluster id

p-values in parentheses

The dependent variable is the growth rate of bilateral export.In (2)-(4) and (6)-(8) analysis is restricted to Intra-Area export. In equations (3) and (7) we consider only countries that belong to Euro Area

from the beginning (1999; i.e. we exclude EL SI CY MT SK EE LV LT). In equations (4) and (8) we focus our atention to countrys that belong to EU from the beginning of the sample and belong to

Euro Area from the beginning (i.e. we exclude EL SI CY MT SK EE LV LT BG CZ HR HU PL RO LU).
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Main findings of the econometric analysis

• According to our estimate an increase in UEC is negatively related to export growth: a UEC

increase by 0.1 percentage points is associated with a reduction of about 0.12% in export

growth, about half those imputed to ULC.

• These results are confirmed if we restrict our analysis to intra-EU trade and they are robust

to different specifications and clustering of standard errors.

• Using a diff-in-diff strategy we found that UEC influence is stronger for EA members. We

therefore conclude that, when we focus on EA intra-trade, UEC dynamics are a stronger

constraint to export growth .
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