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II.3. A competitiveness measure based on 
sector unit labour costs (67) 

This section presents a new indicator of 
competitiveness to complement the real effective 
exchange rate (REER) (68). The new indicator is 
produced by evaluating competitiveness at sector 
level (i.e. ULC-based REER per sector) and then 
aggregating over all sectors in the economy to get 
an economy-wide measure of competitiveness. 
This captures the different dynamics of each sector 
and country that may not be identified by the 
measure using aggregate data (e.g. the economy-
wide ULC index). When the new measure is 
applied to the euro-area countries, it gives new 
insights into competitiveness developments before 
and after the crisis. It highlights that external 
vulnerabilities can be a result of a boom in 
aggregate demand that shifts resources to non-
traded sectors while having only a limited impact 
on the competitiveness of each sector.   

------------------------------- 

Introduction 

Assessing external competitiveness is a key 
analytical and policy challenge. It is essential to 
identifying build-ups of unsustainable external 
imbalances and guiding policy-makers seeking to 
ensure a smooth adjustment. The discussions of 
competitiveness often distinguish between real and 
nominal dimensions. That is, competitiveness in 
terms of the evolution of real variables such as 
technological and productivity growth, and 
competitiveness in terms of the evolution of 
nominal variables such as prices or wages.  

ULC-based REER measures of competitiveness 
can be seen as providing an indication of the costs 
of production in a country relative to those in the 
country’s main trading partners. An increase 
(decrease) implies a rise in the relative cost of 
production, and hence a loss (gain) of 
competitiveness. While alternative price levels such 
as the CPI, GDP deflators or export prices are also 

                                                      
(67) Section prepared by Gil Mehrez, Laura Fernández Vilaseca and 

Josefina Monteagudo. 
(68) The real effective exchange rate aims to assess a country’s price- 

or cost-competitiveness relative to its main competitors in 
international markets. It corresponds to the nominal effective 
exchange rate deflated by selected relative price or cost deflators. 
For more details: ‘Price and Cost Competitiveness’, 
http://ec.europa.eu/economy_finance/db_indicators/competitiv
eness/index_en.htm. 

widely used to compute REER, they are subject to 
some limitations. For example, the CPI is affected 
by changes in the prices of many final goods that 
are subject to indirect taxation and other factors 
that do not necessarily reflect changes in 
competitiveness. In addition, CPI- and ULC-based 
measures are influenced by trends affecting non-
traded goods, including the Balassa-Samuelson 
effect. While both are widely used, it is frequently 
argued that ULC-based REERs are superior for 
most competitive analysis. (69) 

The ULC deflator is typically based on an aggregate 
level (e.g. the ULC index for the whole economy, 
or of the whole manufacturing sector); this has two 
limitations:  

First, aggregate measure confounds changes in the 
sectorial structure with changes in the ULC per 
sector. A decrease in the aggregate ULC could 
reflect a reduction in unit labour costs in some 
sectors, an expansion of the sectors with lower unit 
labour costs, or a combination of the two. Thus, a 
shift of resources toward sectors with low (or high) 
absolute ULC would be interpreted as 
competitiveness gain (or loss) whether or not the 
sector attracting resources was more competitive 
(i.e. had lower ULC than other countries) in 
foreign markets; and 

Second, aggregate ULC is affected by the fact that 
ULC evolves differently across sectors depending 
on global technological developments. Changes in 
aggregate ULC could reflect a global evolution of 
ULC across sectors and the relative importance of 
each sector in the economy. Thus, a country that 
specialises in a sector where ULC declines globally 
would experience a decline in its ULC-based 
REER, while a country that specialises in a sector 
where ULC rose globally would experience a rise in 
its ULC-based REER. However, these changes 
may not necessarily reflect changes in sectorial 
competitiveness. (70) 

                                                      
(69) See for example Lipschitz, Leslie and Donogh McDonald, ‘Real 

Exchange Rates and Competitiveness: A Clarification of 
Concepts, and some Measurement for Europe’, Empirica–Austrian 
Economic Papers, Volume 19, No 1, pages 37–69 (1992), for 
empirical evidence that ULC-based REER is correlates more 
closely to changes in market shares in both domestic and foreign 
markets than CPI-based REER. 

(70) Honohan and Walsh (Honohan, Patrick, and Brendan M. Walsh, 
2002, ‘Catching Up with the Leaders: The Irish Hare’, Brookings 
Papers on Economic Activity, No. 1, pp. 1–77) argue, for the case of 
Ireland during the boom, that ULC measures are, or were, 
seriously misleading (exaggerate improvements in 

 

http://ec.europa.eu/economy_finance/db_indicators/competitiveness/index_en.htm
http://ec.europa.eu/economy_finance/db_indicators/competitiveness/index_en.htm
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The aim of this note is to construct a new measure 
that controls for these factors. The idea is to first 
consider ULC at sector level and to construct a 
measure of competitiveness of each sector in the 
economy. This measure is then aggregated across 
all sectors in the country to create an economy-
wide measure of competitiveness. While we focus 
on the aggregate measure of competitiveness, the 
assessment of competitiveness in each sector 
provides additional insights into economic 
developments and adjustments. 

Using this method, we compute a competitiveness 
measure of each euro-area Member State (71) vis-à-
vis the rest of the Union. Comparing this measure 
to the usual aggregate ULC-based REER measure 
gives a new perspective on competitive 
developments. 

ULC across sectors and countries 

Graph II.3.1 presents developments in ULC 
indices in selected sectors in Spain between 2002 
and 2012. The large divergence across sectors is 
obvious. For example, the ULC index in 
transportation increased steadily before peaking in 
2009, and then declined significantly afterwards. 
On the other hand, ULC in the 
telecommunications sector followed a downward 
trend between 2002 and 2008, with a remarkable 
drop in 2008, followed by a slow increase. At the 
same time, the ULC index in the real estate sector 
rose in the early 2000s, and then fell sharply during 
the crisis before stabilising in recent years. 

In addition to significant variation across sectors, 
ULC indices exhibit different developments in the 
same sector across countries. As an illustration, 
Graph II.3.2 presents ULC indices in various 
manufacturing sectors in Germany and Spain in 
2007 and 2011 (2002 is set as the base year for 
both countries). The differing trends across sectors, 
as shown in Graph II.3.1 for Spain, are also 
apparent for Germany. More importantly, the 
figure illustrates that ULC for the same sectors 
evolved differently in the two countries (though 
ULCs were more dynamic in Spain than in 
Germany in most sectors presented in the graph). 
For example, ULC in the manufacture of chemicals 
declined significantly in Spain between 2007 and  

competitiveness) because the average is improved by the shifting 
sectorial composition from high to low labour-share technologies. 

(71) No data is available for Ireland, Latvia and Malta. 

Graph II.3.1: Unit labour costs in Spain, 
selected sectors 

(2002-2011, Index: 2002=100) 

Source: Eurostat 

Graph II.3.2: ULC developments by 
manufacturing subsector — Spain and 

Germany 
(Index: 2002=100) 

Source: Eurostat 
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2011, while in Germany it increased. On the other 
hand, ULC in the food and beverages sector grew 
more in Spain than in Germany up to 2007, but by 
2011 it was higher in Germany. 

An economy-wide competitiveness measure 
based on sectorial ULC-based REER 

The new measure involves estimating ULC-based 
REER in each sector in each country and then 
aggregating over all sectors in the country. (72) 

                                                      
(72) A drawback of using sector data, however, is that they may be of 

poorer quality than aggregate data. 

 
 

 
 
 

Box II.3.1: Competitiveness measure based on sectorial ULC

The Box illustrates how the new ULC-based competitiveness indicator is calculated.  
The standard REER based on ULC for country i is calculated as a geometric mean of the nominal bilateral exchange rate 
between country i and each of its trading partners, ei,k, deflated y the relative aggregate ULCs. The weights (𝜃𝜃) assigned to 
each partner (k) are typically determined by their share in country i's exports. 
 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖 =    ∏ (𝑚𝑚
𝑘𝑘=1

𝑈𝑈𝑈𝑈𝑈𝑈 𝑖𝑖

𝑈𝑈𝑈𝑈𝑈𝑈𝑘𝑘
𝑒𝑒𝑖𝑖 ,𝑘𝑘)𝜃𝜃𝑖𝑖 ,𝑘𝑘     

 
The new indicator comprise of two steps. The first step computes competitiveness indicators for each sector. A REER is 
calculated for each sector, j, based on ULC in the sector relative to ULC in the same sector in all other countries. That is, 
the first step calculates REER per sector as the geometric mean of nominal bilateral exchange rate deflated by relative 
ULC in the sector (i.e., ULC in the sector in the country relative to ULC of the sector in other countries). The weights, in 
this case, are based on the importance of the sector in each country and not by overall export of the country. Specifically, 
REER for sector j in country i is given by: 
 

 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑗𝑗𝑖𝑖 = ∏ (𝑘𝑘
𝑢𝑢𝑢𝑢𝑢𝑢 𝑗𝑗

𝑖𝑖

𝑢𝑢𝑢𝑢𝑢𝑢 𝑗𝑗
𝑘𝑘 𝑒𝑒𝑖𝑖 ,𝑘𝑘)𝜑𝜑𝑗𝑗

𝑖𝑖 ,𝑘𝑘
   

 
Where 𝑢𝑢𝑢𝑢𝑢𝑢𝑗𝑗𝑘𝑘  is unit labour cost in sector j in country k, and ei,k is the bilateral nominal exchange rate. Finally φji,k is the 
weight given to country k. It is calculated as the share of GVA of sector j in country k relative to overall global GVA of 
the sector (excluding country i). (1)  
 

𝜗𝜗𝑗𝑗
𝑖𝑖 ,𝑘𝑘 =

𝐺𝐺𝐺𝐺𝐺𝐺𝑗𝑗
𝑘𝑘

(∑ 𝐺𝐺𝐺𝐺𝐺𝐺𝑗𝑗
𝑘𝑘

𝑘𝑘 )− 𝐺𝐺𝐺𝐺𝐺𝐺𝑗𝑗
𝑖𝑖       

 
Note that the weights depends on the sector and country (i.e., the weights given to sector j in country k depends on the 
country that one calculates REER for), because global GVA excludes the country in question. (2) 
Based on REER in each sector, in the second step we construct, for each country, an economy-wide competitiveness 
measure, CM. It is constructed as a weighted mean of the REER for each sector in the country.  

𝑈𝑈𝐶𝐶 𝑖𝑖 = �𝑤𝑤𝑗𝑗𝑖𝑖
𝑗𝑗

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑗𝑗𝑖𝑖  

 
The weights in this case are calculated as the relative size of each sector in the country: 

𝑤𝑤𝑗𝑗𝑖𝑖 =
𝐺𝐺𝐺𝐺𝐺𝐺𝑗𝑗𝑖𝑖

∑ 𝐺𝐺𝐺𝐺𝐺𝐺𝑗𝑗𝑖𝑖𝑗𝑗
 

                                                           
(1) Note that the calculations are done for each year. Thus, a subscript t should be added to each variable to refer to a given year. 

However, to reduce notation we omit it.    
(2) This is the same when one calculates aggregate REER. The weights given to each country depends on the country for which we 

calculate REER for. 
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First step: ULC-based REER per sector 

In the first step, we calculate ULC-based REER for 
each sector in all countries by comparing (i) the 
ULC in a given sector in a given country with 
(ii) the sector’s ULC in all other EU countries. (73) 
A key issue in comparing a sector’s ULC in one 
country with that in other countries is how to 
weight the sector in other countries. The weight we 
assign to a sector in a given country is calculated as 
the size of the sector in that country relative to the 
overall size of the sector in the sample (i.e. in our 
case, the whole of the EU). 

In other words, we calculate the REER in sector j 
in country i in a similar way to the common 
calculation of REER for a country as a whole. 
Obviously, we consider only ULC in the relevant 
sector and not the ULC for the country as a whole. 
Also, the weighting of each partner is calculated on 
the basis of the size of the sector in the country 
concerned relative to the overall size of the sector 
(and not trade shares, as in the standard REER). 
Specifically, we use the gross value added (GVA) 
of the sector in each country relative to total GVA 
for that sector in all countries excluding the 
country in question (see Box II.3.1 for more 
explanations). 

Second step: Aggregating over all sectors 

On the basis of the REER in each sector in a 
country (see above), we then construct an 
economy-wide competitiveness measure. It is 
constructed as a weighted average of REER of 
each sector in the country. The weightings given to 
each sector are based on the size of the sector in 
that country. Specifically, weightings are calculated 
as the relative GVA of each sector to the country’s 
GVA in the year in question. (74) 

Application to the euro area 

We use the above method to assess the 
competitiveness of the euro-area countries within 
the EU between 2002 and 2011. The dataset 
comprises 38 sectors and includes both 
manufacturing and services sectors in 

(73) To control for exchange rate movements among the non-euro-
area countries, the ratio is deflated by the nominal exchange rate. 

(74) For data limitation we do not use export shares, but future work 
may explore the use of them in weightings. This will align the 
weightings given to each sector to its extent of tradability. 

24 countries (75). We construct sectorial ULC 
indices in each sector using the compensation of 
employees and real gross value added from NACE 
revision 2 (Eurostat). (76) Although the data set 
covers only European countries, it encompasses a 
significant proportion of each euro-area country’s 
exports, ranging from 80% for Slovakia to about 
50% for Cyprus (see Graph II.3.3). Nevertheless, 
in some cases, the omission of non-EU countries 
such as the United States, China, Japan or 
emerging economies may result in underestimates 
of gains and losses of competitiveness. 

Graph II.3.3: Euro-area countries’ exports 
to other Member States 

(2013, % of total exports) 

Source: Eurostat 

The proposed competitiveness measure for each 
euro-area country is presented in Graph II.3.5. (77) 
For comparison, we also present the common 
ULC-based REER (total economy) relative to the 
EU-28. (78) While, in general, the new measure 
follows quite similar trends to the standard REER, 
there are several important differences: 

• in most cases, it fluctuates more, with larger
gains and losses in competitiveness, particularly
around 2008-09. It thus appears to capture
changes that are unobserved by a REER based
on an aggregate measure of ULC;

(75) We include Norway and exclude Croatia, Ireland, Latvia, Malta 
and Romania for data availability reasons. 

(76) Available at: 
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nama_
nace38_c&lang=en. 

(77) The calculated REER for each sector and for each country are 
available on request. 

(78) Source AMECO. 
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• for most countries, it shows larger gains in 
competitiveness (or smaller losses) than the 
conventional REER over the medium term. 
While this may seem puzzling at first, it is 
consistent with gains in ULC in the sectors in 
which a country specialises and with a move 
toward those in which it has lower relative 
ULC. Thus, contrary to the standard REER 
measures, all countries can gain competitiveness 
when each improves competitiveness in the 
sectors in which it specialises or shifts resources 
to a sector in which it has a relative advantage 
(lower ULC). (79) 

• with regard to developments prior to the crisis, 
it shows larger gains in the persistent surplus 
countries (Germany, the Netherlands and 
Belgium, see Graph II.3.4). This suggests that 
the usual measure of competitiveness 
underestimated the gains in competitiveness in 
these countries, i.e. the relative reduction in 
ULC in the main sectors of specialisation was 
stronger than the relative reduction in ULC for 
the economy as a whole.  

With regard to vulnerable countries, the new 
measure does not point to a loss of cost-
competitiveness in the first half of the 2000s. The 
measure was relatively stable, and even indicates 
some gains in competitiveness, in Spain. However, 
for Greece (in 2006-09) and Portugal and Spain (in 
2007-09), it shows much larger losses of 
                                                      
(79) Changes in the structure had a limited effect on the new measure. 

competitiveness subsequently. In Greece, in 
particular, it shows deterioration in cost-
competitiveness of almost 18%, while the standard 
measure shows REER appreciating by 7.5% (2006-
09).   

The fact that the new measure does not point to 
large losses in competitiveness in vulnerable 
countries prior to 2006 (or 2007), when some of 
them had already registered large external 
imbalances, underscores the issue that a country 
can build external vulnerabilities without losing 
cost-competitiveness in each sector of 
specialisation. A boom in aggregate demand 
(notably resulting from credit) may shift resources 
toward non-traded sectors, with a minor impact on 
the relative ULC of each sector. However, this shift 
would increase the current account deficit and lead 
to unsustainable dynamics. (80) For example, in 
Spain between 2000 and 2007, the share of the 
manufacturing sector in the economy shrank by 
2.4 percentage points, while the construction and 
the wholesale sectors grew by a similar amount 
(2.1 pp). Likewise, in Greece during the same 
period, manufacturing declined by 1.7 pp, while 
construction and wholesale grew by 3.5 pp. 

The fact that the indicator shows a rather benign 
development for countries that developed severe 
external imbalances does not mean that 
developments in wages and other labour costs were 
                                                      
(80) If the non-traded sector happens to have higher (lower) absolute 

ULC, then this shift will be accompanied by an appreciation 
(depreciation) based on the usual REER measure. 

Graph II.3.4: Competitiveness in selected surplus and vulnerable countries (1) 
(2002-2011, index: 2002=100) 

 
(1) Competitiveness against (a) the rest of the EU (and Norway) and (b) against the rest of the EU. 
Source: Eurostat, AMECO, DG ECFIN calculations 
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appropriate or unrelated to the accumulation of the 
imbalances. Excessive wages in the economy as a 
whole, or in specific sectors, may not always show 
as a loss of sectorial competitiveness (i.e. they 
appear to be compatible with relatively stable 
sectorial ULC). This would be the case, for 
example, if they led a number of less efficient 
companies to exit the sector or impeded new 
entrants or the expansion of firms in the sector. 

Finally, the new measure shows greater adjustment 
following the crisis. For example, while the 
standard measure shows only marginal appreciation 
in Germany and Belgium (2.8% and 2.5% 
respectively for 2008-11), the new measure shows 
significant losses in competitiveness (10.8% and 
8.3% respectively), which are related to more 
dynamic labour costs in these persistent surplus 
countries in recent years. Likewise, while the 
standard measure shows only marginal depreciation 
in Spain, Greece and Portugal (4.0%, 3.4% and 
2.9% respectively in 2009-11), the new measure 
shows slightly more gains in competitiveness in 
Spain (5.1%) and much more significant gains in 
Greece and Portugal (10.1% and 4.5% 
respectively). 

Conclusion 

The widely used common measure of 
competitiveness, ULC-based REER, is a very 
powerful tool. However, it fails to control for 
changes in the structure of the economy and ULC 
developments across sectors and time. 
Conventional REER may be driven by underlying 
mechanisms other than changes in 
competitiveness. We propose a complementary 
measure that addresses these limitations and show 
that, in some cases, the new measure offers 
interesting insights into competitiveness. In 
particular, it improves our understanding of the 
build-up of imbalances prior to the crisis and the 
adjustment following it. 

Further work on the new measure is required in 
two areas: 

• it should be extended to include countries
beyond the EU; this is important for euro-area
Member States competing mainly with
advanced economies such as the United States
and Japan, but also for those exposed to
competition from emerging economies; and

• its usefulness for explaining export growth in
each sector should be evaluated. A detailed
investigation linking changes in sectorial REER
to shifts of resources between sectors would
provide insights into the mechanism and
dynamics of adjustments.
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Graph II.3.5: ULC-based REER and Competitiveness measure based on sectorial ULC in 
country relative to that in rest of EU 

(2002-2011, index: 2002=100) 

 
Source: Eurostat, AMECO, DG ECFIN calculations 
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