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Abstract
This paper obtains a versatile measure of non- price com-
petitiveness factors (NPCF) based on a simple international 
trade model. Trade frictions are reinterpreted as the NPCF 
conditions (inferior product quality, suboptimal geographi-
cal and industry specialisation of exports and any other 
limitations of the production and exporting channels) that 
inhibit trade. The set- up is applied to the five largest euro 
area economies for the period 2000– 2018. Over this period, 
NPCF have improved significantly in the Netherlands and 
Spain, mildly in Italy and Germany and mildly worsened in 
France. In all countries, the improvement in NPCF has been 
more intense and sustained in the first half of the period and 
more unstable in the second half. The set- up is also applied 
at the product level, considering four types of products de-
pending on the stage of processing, rendering results which 
are similar across product types and aligned with those for 
the whole economy. The results suggest that the conven-
tional North– South divide in the euro area might not be en-
tirely applicable regarding NPCF.
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1 |  INTRODUCTION

The debate on the role that cost- competitiveness conditions played in generating the euro area crisis 
(2008– 2012) has been intense. The effectiveness of cost- competitiveness policy interventions adopted 
in order to support the recovery, such as wage moderation or internal devaluation, has also been con-
troversial, and it remains an open issue (Decressin et al., 2015; Myant et al., 2016). In contrast, the role 
that other factors, generally known as non- price competitiveness factors (NPCF), may have played 
both in setting the stage for the crisis and in its aftermath has been largely overlooked. This omission is 
difficult to justify, because it is well established that exports cannot be accounted for just by means of 
income, prices and costs. This paper aims to fill this gap in part by measuring the evolution of NPCF 
for the five largest euro area economies between 2000 and 2018. Our ultimate goal is to contribute to 
a more comprehensive understanding of the competitiveness dynamics in general and to better inform 
the policy debate in the EU and the euro area in particular.

Cost- competitiveness levels result from the interaction of many factors, from the inflation rate and 
its expectation to the nature of the organisation of the labour market (centralisation, flexibility, dual-
ity, etc.) including the labour productivity dynamics (Hancké, 2013; Jones, 2016). One strand of the 
literature claims that the basic competitiveness problem that generated the euro area crisis was high 
labour cost and low productivity in the periphery. Given that it takes time to improve productivity, 
and the exchange rate is fixed in the euro area, the way out of the crisis necessarily required wage cuts 
in countries which were not cost- competitive (Sinn, 2014; Thimann, 2015). However, the impact of 
structural reforms introduced to moderate wages remains a complex issue, particularly in the short run 
and when the economy is operating with interest rates near the zero lower bound. It has been shown 
that the net, aggregate impact of policy reforms that reduce wages or make them more flexible is neg-
ative if reforms are not accompanied by a proper monetary policy (Eggertsson et al., 2014; Galí, 2013; 
Galí & Monacelli, 2016). More widely, there are alternative narratives regarding the origins of the 
crisis and, correspondingly, what was better to do to secure recovery. Some authors claim that a major 
factor causing competitiveness imbalances was not higher wages in the periphery but the surge in im-
ports, attributable to the growth of debt- financed domestic demand with capital inflows from the core 
(Gabrisch & Staehr, 2015; Jones, 2016; Storm & Naastepad, 2015). As a result, reducing wages in the 
periphery makes no sense if the other intra- euro area imbalances are not also addressed. Indeed, to the 
extent that wage cuts in periphery countries might have a negative impact on periphery firms’ abilities 
to compete in the international market, the adopted cost- cutting reforms could be self- defeating and 
detrimental for competitiveness (Xifré, 2020).

In contrast with this rich literature focused on the merits and demerits of adopting reforms to 
improve price– cost competitiveness, the debate on the explicit role of non- price competitiveness has 
been virtually ignored with some notable exceptions that will be reviewed in the next section.

A contribution of the present paper is to inform this debate by proposing, as a diagnostic tool, a 
simple measurement of NPCF and track their evolution between 2000 and 2018 for the five largest 
euro area countries. This diverse set includes two northern countries (Germany and the Netherlands), 
two southern countries (Italy and Spain) and France which occupies an intermediate position. Our 
results show that NPCF have evolved with markedly different trajectories in these five countries. Non- 
price competitiveness has improved considerably in Spain and especially in the Netherlands; it has de-
teriorated in France, and it has improved mildly in Germany and Italy. The positive evolution of NPCF 
we find for Spain contributes to explain in part the so- called ‘Spanish paradox’ (Cardoso et al., 2012; 
Giordano & Zollino, 2016) or ‘Spanish miracle’ (Almunia et al., 2018; Eppinger et al., 2018). That 
is, the apparently abnormal situation in which price- cost indicators have deteriorated in Spain, while 
the export shares of Spanish firms have grown. Our assessment of the non- price competitiveness 
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deficit for France is also coherent with what previous studies have found (Emlinger et al., 2019; Marc 
& Patier, 2016). To explore the consistency of the new measure, we also perform the analysis at the 
product level, for four types of products classified by their stage of development: raw materials, inter-
mediate goods, consumer goods and capital products. We find that in all five countries, the evolution 
of the competitiveness conditions at the product level is broadly similar for the four types of products 
and it is aligned with the trend for the whole economy as well.

The main analytical contribution of this paper is to obtain a comprehensive, direct measure of 
NPCF based on a workhorse gravity model of international trade (Costinot & Rodríguez- Clare, 2014) 
by reinterpreting trading costs. In this respect, we follow the literature on trade ‘wedges’ (Alessandria 
et al., 2013; Chari et al., 2007). In essence, our approach consists of fitting wedges so that the equilib-
rium conditions match the actual bilateral export data. In our formulation, the parameter usually asso-
ciated with trade costs is no longer an exogenous variable that captures transportation costs. Here, we 
interpret the parameter as a clearing variable that captures bilateral trade distortions associated with 
NPCF: lack of quality or variety of the exported good, poor reputation of the seller, the suboptimal 
export structure (in terms of destinations and products) and any other limitation in the production or 
export channels. In our set- up, this parameter takes on the necessary value so that a bilateral export 
share equation holds for a triple exporter- destination- period. Given that export shares and the ratio of 
prices can be recovered from data, NPCF can be measured as a residual. Finally, the aggregate mea-
sure of the NPCF of a country is computed as the weighted average of the bilateral measures across 
its main trading partners.

The paper is organised as follows. Section 2 performs a review of the literature that has covered 
non- price competitiveness factors. Section 3 introduces our analytical set- up and shows how we derive 
our measure of NPCF. Section 4 explains the data we use. Section 5 reports and discusses the results 
for the aggregate economy and for the types of products. Finally, section 6 concludes, draws policy 
implications and indicates directions for further research.

2 |  REVIEW OF THE LITERATURE: NON- PRICE 
COMPETITIVENESS FACTORS

It is well known that changes in prices, costs and income alone cannot account for much of a coun-
try's export growth. This invites the question of what other factors might determine exports and, 
from a policy perspective, the important concern of what to do in order to support export growth and 
economic recovery. Non- price competitiveness factors (NPCF) is a term that might be employed to 
fill this gap. Ultimately, as with all other constructs that are employed to fill a gap, one can consider 
that NPCF is a ‘measure of our ignorance’ (Emlinger et al., 2019). In this section, we revise how the 
literature has treated the concept.

In terms of the definition of the concept, it has many ingredients that can be grouped in two broad 
categories (Marc & Patier, 2016). First, there are elements of the economic environment of the ex-
porting country that influence firms’ ability to produce and export, such as the business climate, the 
legislative environment and, more generally, the quality of institutions. Second, there are properties of 
the exported goods (or service), such as product quality, variety, innovation content, the reputation of 
the seller and the quality of the distribution networks and post- sales services.

This relatively broad characterisation of NPCF is widely shared by the literature (Algieri, 2015; 
Algieri et al., 2018; Athanasoglou & Bardaka, 2010; Benkovskis et al., 2020; Benkovskis & Wörz, 
2016, 2018; Cezar & Cartellier, 2019; Christodoulopoulou & Tkacevs, 2016; D’Adamo, 2017; 
Emlinger et al., 2019; European Commission, 2010; Ferrero et al., 2014; Giordano & Zollino, 2016).
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In terms of measurement, there are different approaches to measure NCPF, because there are many 
factors included in the concept, as explained above. The most direct approach is to proxy NPCF as 
residuals from an export equation (European Commission, 2010). This approach is simple and with 
minimal data requirements, and it is the motivation for the analytical set- up presented in this paper.

Beyond this simple approach, the literature has focused mainly on one element of NPCF, namely 
differences in the quality of exports and, more generally, horizontal and vertical differentiation. It is 
well established that different countries export different ‘qualities’ and for a given sourcing country, 
its exports typically also differ greatly across different destination countries. Indeed, a substantial 
amount of both theoretical and applied research (Di Comite et al., 2014; Flach, 2016; Hallak, 2006; 
Hallak & Schott, 2011; Khandelwal, 2010; Martin & Mejean, 2014) has shown that quality plays an 
important role in determining the patterns of bilateral trade. This line of research requires making 
specific assumptions to obtain reliable estimates of the quality of exports. Some opt for constructing 
proxies for quality as unit value (Schott, 2008). The limitation of this method is that export prices may 
vary for reasons other than quality. Some others construct a relative export price index that explicitly 
adjusts for changes in non- price factors, such as quality but also preferences or the set of competitors 
(Benkovskis & Wörz, 2016). However, these methods typically require the use of highly disaggregated 
data (6- digit Harmonised System), which might limit the availability of these indexes.

Athanasoglou and Bardaka (2010) explicitly account for non- price competitiveness in the case of 
Greece for the period 1962– 1999. The authors find that non- price competitiveness, which they proxy 
by the capital stock in manufacturing as an indirect measure of product quality and variety, plays a 
key role in explaining export performance both in the long run and in the short run. Their paper shows 
that failing to include non- price competitiveness may lead to a serious mis- specification error in ex-
plaining export performance. With respect to this work, the present paper adopts a different theoretical 
approach intended to capture all factors other than price- competitiveness that may determine bilateral 
exports.

Gabrisch and Staehr (2015), looking at a panel of the EU27 for the period 1995– 2011 and using 
Granger causality tests, find that incoming capital flows are likely to have eroded competitiveness in 
the short run without finding significant evidence of the reverse effect. Their work suggests, therefore, 
that a comprehensive diagnosis of the competitiveness conditions needs to include other elements 
apart from the conventional price- cost measurements such as the real effective exchange rate (REER).

One of the reasons for this is the methodological and informational limitations of the REER, as 
documented by Giordano and Zollino (2016). These authors estimate the association between five 
different measurements of price– cost competitiveness measures (the REER deflated by consumer 
price indices, producer price indices, GDP, unit labour costs in manufacturing and unit labour costs for 
the whole economy) and exports, for the countries we are studying except for the Netherlands for the 
period 1993– 2012. They find that the five price- cost indicators send conflicting messages and explic-
itly advocate for a proper measurement of non- price factors. In order to assess the explanatory role of 
non- price competitiveness factors, they develop an indicator based on total factor productivity (TFP). 
This indicator includes two key ingredients typically disregarded in the price– cost competitiveness 
models: the country's (relative) productive efficiency and its ability to innovate. They find that these 
two NPCF exert a strong positive impact on exports for most of the countries.

In terms of the geographical and industry composition, it is well known that the composition 
of exports might significantly condition their volume, what is known as ‘composition effects’ 
(Bussière et al., 2013; Levchenko et al., 2010). Some studies have decomposed the euro area ex-
port performance into a (purely price- cost) ‘competitiveness’ effect and a ‘structure’ effect. The 
latter refers to the influence on a country's overall export share of the commodity composition 
of its exports as well as its destination markets. If a country is specialised in commodities and 
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destinations with growing demand, its share in world exports will increase if it keeps a constant 
market share in these ‘superior’ commodities and destinations. With data for the period 1996– 
2007, it has been found that Germany's gains in the export market have relied heavily on an export 
structure that privileges medium- tech industries in high- growing markets (Storm & Naastepad, 
2015). In a similar vein, it has been documented that a larger share of high- technology exports 
in total exports is positively related to the total amount of exports, in the euro area for the period 
1988– 2009 (Wierts et al., 2014).

3 |  SET- UP

We build our set- up from the exposition that Costinot and Rodríguez- Clare (2014) undertake of a clas-
sical gravity model with Constant Elasticity of Substitution (CES) utility function and we follow their 
notation. There are n countries, each endowed with a given amount of a distinct good i =1,...,n. Each 
country j is populated by a representative agent with CES preferences,

where Cij is the demand for good i in country j; 𝜓 ij > 0 is an exogenous preference parameter; and 𝜎 > 1 
is the elasticity of substitution between goods from different countries. The price of good i in country j is 
pij, and the consumer price index in country j is

In the classical version of the model, international trade between countries is assumed to be 
subject to iceberg trade costs: in order to sell one unit of good i in country j, country i needs to 
ship � ij ≥ 1 units. In our set- up, we keep this formulation but assume that parameter τ measures 
the trading frictions associated to non- price competitiveness factors (NPCF). Only for illustra-
tion purposes, consider that quality is the dominating NPCF and that therefore τij captures the 
trade frictions (resulting in lower exports) due to the lack of quality of good i as perceived in 
destination market j. Then, as the quality of good i deteriorates, it is necessary for country i to 
ship � ij ≥ 1 units of the good to country j to obtain the revenue corresponding to one unit of the 
good of superior quality. In both interpretations, higher trade frictions correspond to higher 
values of τ.

To avoid arbitrage, the price of good i in country j must be equal to

where pii is the domestic price of good i.
In this set- up, the exports of country i to country j are defined as

where Ej is the country j's total expenditure.
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We are now interested in using this set- up to find the relationship between export market shares 
and price- competitiveness factors. The idea is to identify the residual in this relationship as the effect 
generated by NPCF.

To do so, we first rearrange terms and use (3) to rewrite equation (4) as 

On the left- hand side of this equation, there is a proxy for the export share of country i in desti-
nation country j, that is how important are exports of country i in country j's total imports. On the 
right- hand side, Pj is a price index but pii is not— it is the domestic price of good i in country i. To 
obtain an international relative price index, we multiply the right- hand side term by (Pi∕Pi)

1−� . After 
rearranging, the market share can be rewritten as

with

The second term on the right- hand side of equation (6) is the relative price of goods consumed in 
country i in terms of goods consumed in country j. This will facilitate the empirical analysis as there 
are available measures of aggregate price indices comparable across countries. An increase in the 
ratio of domestic prices Pi∕Pj over time typically results from inflation in country i being larger than 
in country j, and therefore, it is in principle a manifestation of a loss in the price- competitiveness of 
country i relative to country j. As σ>1, losses in price- competitiveness of country i relative to country 
j lead to losses in the market share of country i.

In expression (7), the term �ij represents an extended notion of trade frictions beyond those cap-
tured by parameter � ij. The term �ij is measuring the extent to which NPCF may reduce exports of 
country i towards country j. A higher value of �ij over time implies that the NPCF of country i are 
worsening over time in relative terms to country j. The first two coefficients are specific to the rela-
tionship between country i and j: the trade friction parameter � ij and the exogenous parameter � ij that 
captures differences in preferences between both countries. The third term is the ratio between the 
domestic price of good i and the price index in country i that aggregates the prices of the goods that 
all trading partners export to country i. This term can be interpreted as a measure of the penetration 
of imports in country i. As the imported goods get cheaper in relative terms to the domestic good, 
both the ratio pii∕Pi and �ij increase, implying that the production conditions the NPCF in country i 
are deteriorating.

In order to obtain an aggregate measure of the NPCF of country i, we compute the average of �ij 
across the relevant export destinations, weighted by the importance of each destination in country i's 
exports. That is, we define

with �ij = Xij∕
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Note that this approach of measuring non- price competitiveness differs from the approach of mea-
suring price competitiveness by means of the real effective exchange rate (REER). The REER is 
typically constructed as a weighted geometric average of the nominal exchange rates of country i's 
main trading partners adopting a particular deflator. The REER is a single rate (up to the choice of the 
deflator) for all destinations, which is then used to analyse the conditions in which the exports of coun-
try i compete in terms of price. In contrast, our measure of non- price competitiveness �ij is specific of 
triple exporter- destination- period and it is then aggregated across destinations.

In order to get the measure �ij from the data, one can solve for �ij from (6), resulting in

where both Xij∕Ej (the proxy for the export market share) and Pi∕Pj (ratio of internationally comparable 
price indices and a proxy for the bilateral price/cost- competitiveness) can be recovered from available 
datasets.

This expression makes it clear that improvements in NCPF correspond to decreasing values of �ij 
over time. Recall that σ > 1 and therefore that �ij is decreasing both in Xij∕Ej and in Pi∕Pj or, in other 
words, �ij stays constant over time if both terms vary in opposite directions (scaled up by the factor 
� − 1). Let us examine now the two extreme cases to understand the measure �ij better. Consider first 
the extreme case in which the price ratio is constant over time. Then, if the market share of country 
i in country j increases, it must be the case that non- price competitiveness is improving in country 
i, and this is captured by a decrease in the value of �ij. Consider now the alternative extreme case in 
which the market share of country i in country j remains constant over time. Then, if country i loses 
price competitiveness with respect to country j (i.e. the ratio Pi∕Pj increases), it must be necessarily be 
the case that non- price factors in country i are improving in order to counteract that; and this is again 
captured by a decrease in the value of �ij.

To sum up, in our set- up non- price competitiveness captures first the variation in export market 
shares which cannot be accounted for by the variation in price- competitiveness at the bilateral level. In 
a second step, the non- price competitiveness of country is obtained as the sum of the bilateral terms, 
weighted by the importance of each destination country.

4 |  DATA

We cover data on exports of goods (merchandise trade) for the period 2000– 2018. We consider as 
exporters the five largest euro area countries (Germany, France, Italy, Spain and the Netherlands). We 
consider as destinations a bloc of 32 countries (the EU28 countries plus Japan, Switzerland, United 
States and Turkey) for which there is official information on comparable price indices supplied by the 
EU. On average, the bloc of the 32 economies covers 74% of total exports of the five exporters to the 
world in 2018 (see panel C in Table 1).

Data on bilateral exports are taken from the WITS (World Integrated Trade Solution) database 
from the World Bank and is in current USD. Two types of export data are obtained: total exports, and 
exports of products by stages of processing (UNCTAD SoP). This is a classification of exports, based 
on the HS 1998/92 nomenclature, that includes four types of products: raw materials, intermediate 
goods, consumer goods and capital products. They can be used to capture the relative presence of 
countries along the global value chains (GVC).

(9)�ij =
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Xij
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T A B L E  1  Descriptive statistics

Destination

Exporter

Germany Spain France Italy Netherlands

(A) Exporters’ market share variation in the destination country, 2000– 2018 (%)

Austria −0.1 3.6 −39.9 −14.6 −10.4

Belgium −14.2 47.0 −9.8 −1.6 8.8

Bulgaria −13.4 185.3 −48.7 −23.1 35.9

Switzerland 6.2 73.0 −25.5 19.3 −24.1

Cyprus −12.1 34.5 −55.7 7.8 130.8

Czech Republic −13.2 −4.6 −32.7 −4.5 82.1

Germany – 7.2 −22.4 −24.7 0.7

Denmark 21.3 10.6 −34.5 −19.9 0.0

Spain 0.1 – −25.7 −10.6 19.7

Estonia 30.1 116.7 2.6 14.9 149.8

Finland 6.9 28.3 −26.8 −4.3 35.8

France −1.1 16.4 – −9.4 2.1

United Kingdom 15.7 26.9 −27.7 −10.2 12.5

Greece 4.7 51.5 −26.5 −30.5 −6.7

Croatia −11.6 32.0 −49.3 −26.7 37.0

Hungary −10.0 19.0 −22.8 −29.1 21.5

Ireland 132.8 37.5 −21.0 −43.1 63.3

Italy −5.9 29.3 −22.7 – −9.3

Japan 38.2 80.3 8.5 27.8 68.8

Lithuania −21.3 18.4 −22.5 −10.2 70.7

Luxembourg 25.5 −12.8 −14.1 −16.6 −0.7

Latvia −11.5 85.6 −21.5 2.5 30.1

Malta 3.2 18.3 −71.5 12.5 163.6

Netherlands 22.3 25.2 −29.6 −7.4 – 

Poland −1.0 26.8 −27.2 −20.0 17.3

Portugal 4.9 22.8 −25.1 −24.2 8.5

Romania 8.1 205.9 −16.1 −52.4 9.9

Slovakia −25.2 −32.1 35.1 −23.6 9.3

Slovenia −7.1 −9.9 −63.0 −14.7 22.1

Sweden 18.3 10.7 −36.7 8.6 13.8

Turkey −6.1 −13.7 −34.1 −22.3 13.1

United States 36.0 35.0 −0.3 4.2 55.4

(B) Exporters’ market share in the bloc of 32 countries (%)

2000 18.2 3.6 9.5 7.5 7.5

2018 20.4 4.3 7.4 6.8 8.1

Variation 12.1 19.4 −22.1 −9.3 8.0

(C) Bloc coverage of world exports (%)

2018 74.0 71.8 73.2 73.0 78.3
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The export market share Xij∕Ej is computed as exports of country i in country j over the total im-
ports of country j from the 31 countries of the rest of bloc. This share can be computed for both total 
exports or for a particular type of product.

Data on internationally comparable prices come from Eurostat (Price level indices database). Price 
indices for individual countries are reported in the data as normalised in terms of the EU28. For our 
set of 32 countries, price indices are available for two different macroeconomic aggregates: GDP and 
actual individual consumption. We have computed the results for the both macroeconomic aggregates 
and they do not differ significantly.

As a preliminary descriptive, Table 1 shows the per cent variation between 2000 and 2018 of the 
export market share of the five exporting countries in the remaining 31 countries of the bloc (panel 
A). Table 1 also presents the per cent variation of the export market share of the five exporters to the 
bloc as a whole (panel B).

The table shows that Italy, and more acutely France, have lost market share in the bloc between 
2000 and 2018, with losses of 9.3% and 22.1%, respectively. Indeed, France has lost market share in 
all destinations except for Estonia, Japan and Slovakia, and Italy has lost market share in 23 of the 31 
destinations. Conversely, the Netherlands and Spain gained export presence in 26 destinations. Spain 
has increased its export share by more than 19%, followed by Germany (12.1%) and Netherlands (8%). 
These two latter countries, more export- intensive than Spain, might find it a difficult task to improve 
their already large presence in most markets. Indeed, Germany has lost market share (at varying in-
tensities) in 15 destinations.

5 |  RESULTS AND DISCUSSION

There is no single best value of the elasticity of substitution of goods between different countries. 
Following Costinot and Rodríguez- Clare (2014), we perform our quantitative exercises for the two 
possible values of the price- elasticity, σ, that seem more appropriate in our set- up: 3.8 and 5.6. 
Intuitively, a smaller value of the price elasticity generates higher non- price effects. If exports are 
assumed to be less elastic to prices, then it must be the case that non- price factors have a stronger role 
in explaining a given variation in export market shares.

We first present the results for the whole economy (total exports), and then for the exports of types 
of products following the classification by stages of processing.

5.1 | Results for the whole economy

5.1.1 | Results

Table 2 reports the percentage variation of �ij between 2000 and 2018 for the five exporting countries 
depending on the value of the elasticity σ and the choice of the price deflator. Three main qualitative 
results are preserved in the four specifications:

1. the Netherlands is the country where the NCPF gains have been largest, quite closely fol-
lowed by Spain;

2. NPCF gains in Germany and Italy are also comparable, with an advantage for the former in the 
case of adopting the low value of the elasticity, and for the latter in the case of adopting the high 
value;
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3. France experiences NPCF deficits in three out of the four specifications, with the exception being 
the case of the high value for the elasticity and the consumption price deflator.

Table 2 also shows that the effect of the elasticity on the results is larger than the effect of the price 
deflator.

Figure 1 represents the evolution of �ij for the five exporters over the period as an index, where the 
value of φ in each country in 2000 is normalised to 100. The data are obtained using the GDP price 
deflator and the low value for the elasticity, which seem the most appropriate assumptions given our 
setup. Recall that a decrease in �ij over time represents an improvement in non- price competitiveness. 
In the cases of the Netherlands and Spain, there is a significant improvement between 2000 and 2011, 
reaching 17%. The process is intense for Spain between 2000 and 2004 and for the Netherlands be-
tween 2007 and 2011. In both countries between 2011 and 2018 there have been small ups and downs, 
but with a clear improvement trend since 2015; the strongest deterioration in Spain took place in 2012 
and in the Netherlands in 2015. At the end of the period, NCPF gains are very similar in both countries 
(14.5% for Spain and 14.7% for Germany). The trajectory of Italy is quite similar to Spain between 

T A B L E  2  Non- Price Competitiveness Factors variation, 2000– 2018 (%), for different assumptions on the data

σ = 3.8 σ = 5.6

CON GDP CON GDP

Germany −6.5 −6.3 −4.3 −4.2

Spain −16.9 −14.5 −14.7 −12.2

France 1.7 3.9 −1.4 0.7

Italy −5.1 −6.1 −5.9 −7.1

Netherlands −19.9 −14.7 −18.9 −13.6

F I G U R E  1  Non- Price Competitiveness Factors variation, total exports (index, 2000 = 100) [Colour figure can 
be viewed at wileyonlinelibrary.com]
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2000 and 2004, with even a stronger improvement in NPCF by 2004, but since then there has been 
a slow but sustained deterioration, resulting in a much more moderate improvement over the entire 
period (6.1%). The case of Germany, whose improvement in NPCF at the end of period (6.3%) virtu-
ally coincides with that of Italy, shows less variation with the series oscillating around improvements 
of 5% during most of the period. Finally, in the case of France the series follows quite closely that of 
Germany until 2012 but since then there has been a sustained deterioration, being the only country 
which at the end of the period presents a deterioration in NPCF (of almost 4%). In all countries, the 
improvement in NPCF has been more intense and sustained in the first half of the period and more 
unstable in the second half.

5.1.2 | Consistency with previous findings

To the best of our knowledge, there are no alternative estimates of the evolution of NPCF against 
which we can benchmark these results. However, our results are qualitatively consistent with previ-
ous studies that have measured non- price competitiveness evolution in one or more of the countries 
under study.

As mentioned above, Giordano and Zollino (2016) construct a measure of total factor produc-
tivity (TFP) that captures the innovation content of exports as a proxy of non- price competitiveness 
(table 5 in their paper). They find that this variable exerts a significant effect on explaining exports 
for Germany, Italy and Spain but not for France, whose TFP has deteriorated (they do not include 
the Netherlands in the analysis). The deterioration of TFP in France, even before the crisis, is well 
established (Cette et al., 2017). Regarding the size of the positive effect of TFP on exports, the largest 
observed effect corresponds to Spain. Indeed, Giordano and Zollino (2016) explicitly argue that non- 
price competitiveness is a crucial determinant of export growth in Germany and particularly in Spain.

The negative contribution of NPCF to French export performance in recent years has been ex-
tensively documented (Cezar and Cartellier, 2019; Emlinger et al., 2019; Ferrero et al., 2014; Marc 
and Patier, 2016). Emlinger et al., (2019) claim that the deterioration of non- price competitiveness in 
France is ‘unquestionable’, although it is not enough to fully explain the loss in market share. Ferrero 
et al., (2014) and Marc and Patier, (2016) emphasise the existence of a deficit of non- price competi-
tiveness of the French industry, especially when compared against the German counterpart.

Earlier work by the European Commission (European Commission, 2010, table IV.2) also finds 
that the effects of NPCF (measured as unexplained residuals in export growth equations, after ac-
counting for REER and foreign demand) differs greatly in size and sign across countries for the period 
1999– 2008. They were small and positive for Germany and Italy, moderately negative for Spain and 
very negative for France. All this is broadly aligned with our results.

5.1.3 | Rationale for the results

Our findings can contribute to explaining the apparently atypical behaviour of Spanish exports, both 
before the crisis, the so- called ‘Spanish paradox’, (Cardoso et al., 2012; Crespo Rodríguez et al., 2012; 
Giordano and Zollino, 2016; Oficina Económica del Presidente, 2010; Xifré, 2017) and after the cri-
sis, the ‘Spanish miracle’, (Almunia et al., 2018; Eppinger et al., 2018). Basically, the behaviour of 
Spanish exporting firms has been considered atypical, because the surge in export volume is not com-
patible with the observed worsening of the price– cost competitiveness indicators. Our results reconcile 
both facts and point to a sizable improvement in non- price competitiveness conditions as a part of the 
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explanation. This is aligned with the conclusions that other papers have reached. Spanish producers, 
facing a shrinking domestic demand, have been particularly active in expanding their export base both 
along the intensive and extensive margins (Almunia et al., 2018; Eppinger et al., 2018). This ‘venting 
out’ behaviour cannot be pinned down fully by price- cost indicators, but it is captured in the improve-
ment of the Spanish NPCF we observe. In the same vein, Crespo and García Rodríguez (2016) report 
that Spanish exports, consistent with our results, are much more elastic to foreign income than to con-
ventional price– cost competitiveness indicators (real effective exchange rates). Finally, Giordano and 
Zollino (2016) suggest that part of the paradox could be attributable to the major structural reforms 
adopted in Spain, whose effect would also be captured in part by our measure of NPCF.

The above- mentioned literature on the non- price competitiveness deficit of French exports also 
offers some rationale for our results. Ferrero et al., (2014) focus on the automotive industry as a rel-
evant case study. Their initial observation is that although the hourly cost of production is higher in 
Germany than in France, German exports of cars are higher and more dynamic than the French ones. 
This suggests that there is room for improvement in some properties for French products, beyond price 
(product quality, brand reputation, post- sale service, etc.) Marc and Patier (2016) point out that the 
fragmentation of value chains has increased more in Germany than in France, reflecting differences 
regarding the prevailing business strategy for internationalising production in both countries, which 
is a key non- price factor. Looking again at the automotive industry as a relevant case study, there is 
evidence suggesting that while French companies tend to produce vehicles abroad directly, German 
companies tend to rely more on importing components and assembling locally (Bechler et al., 2014; 
Buigues and Lacoste, 2016).

Finally, for the case of the Netherlands recent evidence suggests that the extraordinary growth 
of re- exports and the country's location as an export hub may explain a significant part of its ex-
port growth (Netherlands Statistics, 2016). This is consistent with the analysis that suggests that the 
Netherlands is one of the countries whose exports have grown most as a result of being a member 
of the EU (Mayer et al., 2019). The importance of logistics, a factor beyond prices and costs, is also 
captured in part in the favourable evolution of the Dutch NPCF observed in our set- up.

5.2 | Results at the product level— stages of processing

5.2.1 | Results

Table 3 and Figure 2 are analogous to Table 2 and Figure 1 above but at the product level, for the four 
types of products classified by the stage of processing (UNCTAD SoP): raw materials, intermediate 
goods, consumer goods and capital products. The series are obtained using the same specifications as 
above (the GDP price deflator and the low value for the elasticity). The goal of this extended analysis 
was to check for the robustness of the NPCF indicator and examine whether at the product level there 
are significant discrepancies or opposing trajectories than for the whole economy.

The main message that emerges from this analysis is that for all countries, NPCF at the product 
level present a similar evolution for all types of products, this being also broadly consistent with that 
for the whole economy. In the case of France, the only country where NPCF worsened for the whole 
economy over the period 2000– 2018, NPCF indices for the four types of product also present a nega-
tive evolution. Conversely, in the other four countries, where NPCF improves for the whole economy, 
the product- specific indicators also improve. Although this should be substantiated with a more for-
mal analysis, in all countries the NPCF for the four types of products present similar trajectories and 
they seem to co- move across time.
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A second observation from this analysis is that in four of the five countries (all of them except 
for Spain) capital goods is the type of product with stronger improvements in non- price competi-
tiveness over the period. Indeed, in the case of France this type of products are the only ones that 
have not lost non- price competitiveness. Capital goods in Germany have gained almost 14% in 
NCPF while in the Netherlands the gain exceeds 24%. Italy and Spain present gains of nearly 12%. 
For the case of Spain, the highest improvement in NPCF corresponds to the intermediate goods 
(almost 17%).

T A B L E  3  Non- Price Competitiveness Factors variation, 2000– 2018 (%), for different types of goods depending 
on the state of processing (σ = 3.8 and GDP deflator price index)

Raw materials
Intermediate 
goods Consumer goods Capital goods

Germany −4.7 −0.8 −5.4 −13.8

Spain −18.1 −16.7 −9.2 −11.9

France 11.8 10.6 5.3 0.0

Italy −5.6 −1.5 −0.6 −11.6

Netherlands −21.3 −19.4 −13.7 −24.2

F I G U R E  2  Non- Price Competitiveness Factors variation, exports by stages of processing (index, 2000 = 100) 
[Colour figure can be viewed at wileyonlinelibrary.com]
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5.2.2 | Discussion

As a preliminary note, it is necessary to interpret the above results with certain caution because they 
are just approximations to the actual variation at the product level. The reason is that we make two 
simplifying assumptions to obtain the measurement: (i) a single value of the elasticity between prod-
ucts of different countries for all types of products, and (ii) the set of international relative prices cor-
respond to the price levels for the whole economy. Regarding the elasticity, it has been documented 
that trade elasticities are smaller for the whole economy than at sector or product level (Costinot and 
Rodríguez- Clare, 2014; Head and Mayer, 2014) and, therefore, estimates performed on aggregate data 
constrain sector elasticities and create a ‘heterogeneity bias’ (Imbs and Mejean, 2015). Regarding 
international comparative prices at the sector or product level, there is also abundant evidence that 
the exchange rates may vary significantly across sectors in bilateral relationships (Bems and Johnson, 
2017; Dai and Xu, 2013; Gaulier et al., 2008; Marczak and Beissinger, 2018; Patel et al., 2019). The 
first observation, therefore, is that more work in both dimensions is needed to produce a more accurate 
measurement of NPCF.

With this caveat in mind, one can, however, draw some conclusions of the evolution of NPCF at the 
product level for the five largest euro area economies. First, for the majority of the countries the main 
improvements in non- price competitiveness occur at the product range which is at the most advanced 
stage of processing: capital goods. From a global value chain (GVC) perspective, the results suggest 
therefore the existence of a specialisation pattern by which firms tend to obtain the largest NCPF gains 
in the parts of chain which, in general, contain more value added. It is to note, however, that Spain 
does not participate from this trend.

Second, given the measurement caveats explained above, it is necessary to check whether the ex-
port structure of the five countries has changed significantly in terms of the type of products. If, for 
instance, in one country there were significant changes in shares of product types, then it might be 
questionable to attribute all market share gains to NPCF in the strictest sense. Table 4 reports the con-
tribution of each type of product to the total exports of the five countries for 2000 and 2018. It is clear 
that the shares of each type of product have remained relatively stable over time in all five countries. 
This rules out the existence of strong composition effects at the product level we are analysing, and 
therefore, it is evidence in favour of the validity of the results.

T A B L E  4  Distribution of exports by type of product (%)

Germany Spain France

2000 2008 2000 2008 2000 2008

Raw materials 2.4 2.6 9.0 11.4 5.6 5.5

Intermediate goods 22.3 19.6 20.0 22.9 21.1 19.7

Consumer goods 33.5 36.5 45.9 45.2 35.0 39.2

Capital goods 41.7 41.3 25.1 20.5 38.4 35.7

Italy Netherlands

2000 2008 2000 2008

Raw materials 2.3 3.0 8.3 9.4

Intermediate goods 20.5 20.2 20.2 21.5

Consumer goods 43.2 44.3 35.7 38.1

Capital goods 34.1 32.4 35.8 31.0
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6 |  CONCLUSIONS AND FURTHER WORK

This paper shows how to perform a comprehensive and versatile diagnosis of non- price competitive-
ness factors (NPCF) based on a simple international trade model with a gravity equation. For each 
country, the measure of NPCF is obtained as the weighted average of bilateral residuals. These residu-
als are interpreted, analogously to trade barriers, as the conditions (inferior product quality, subop-
timal geographical and industry specialisation of exports, or any other limitation of the product and 
export channels) that may inhibit bilateral trade between exporter and destination countries beyond 
the ratio of domestic and foreign prices. We consider 32 country destinations for which there is offi-
cial information from Eurostat of bilateral relative prices for the whole economy, based both on GDP 
deflator and final consumption. For this bloc of countries, the new measure is used to track the evolu-
tion of NPCF in the five largest euro area countries between 2000 and 2018. The five countries dif-
fer significantly, the best performing country being the Netherlands (with an improvement in NPCF 
between 13% and 20%) and the worst results being observed in France (with a maximum deterioration 
of 4%). The qualitative results are preserved for both sets of price deflators. The measure is applied 
also at the product level, considering four types of products classified by the stage of processing. For 
all countries, all product types present trajectories broadly consistent among them and with that of the 
whole economy. Therefore, for the sample under study, the new measure we propose is observed to 
be consistent at the macro and product levels of analysis.

6.1 | Policy implications

The main policy motivation for performing this analysis is to obtain a more comprehensive measure 
of competitiveness. By assessing explicitly non- price competitiveness factors, one can extend the 
usual competitiveness analysis framework and the connected policy discussions, which tend to be 
quite focused exclusively on price– cost competitiveness. Extending the scope of the analysis is useful 
because, as pointed out recently (Xifré, 2020), the typical policy reform countries adopt to improve 
price– cost competitiveness— internal devaluation— might hurt the non- price competitiveness attrib-
utes that firms need to compete in export markets. Obtaining a comprehensive and versatile measure 
NPCF can be of interest to policymakers in order for them to determine whether they are facing ‘com-
petitiveness trade- offs’ when they adopt corrections on cost- competitiveness.

When national policymakers adopt internal devaluation, the main assumption is that the problem 
of the given country arises from high labour costs and low labour productivity (Sinn, 2014; Thimann, 
2015). This was a very popular rationale, for instance, to account for the euro area crisis (2008– 2012), 
at least in its early stages and in some circles from the North or the ‘core’ of Europe. According to 
this view, given that it takes time to improve productivity and the exchange was fixed within the euro 
area, it was necessary to cut labour costs in order to remove the obstacles that prevent recovery. This 
can be done by various measures, ranging from agreements with the private sector for wage cuts to 
labour market reforms that reduce severance payments or make the labour market more flexible. In 
practice, most episodes of internal devaluation are accompanied by imposing some degree of public 
austerity (Chang et al., 2019; Sapir et al., 2014). These public spending cuts may result in downsizing 
or dismantling public programmes in support of various industries or business activities.

A growing strand of research in the recent years has shown that internal devaluation, if not adopted 
in conjunction with expansionary fiscal policy and the appropriate monetary policy, can generate 
important losses in output, employment and welfare (Aksoy & Manasse, 2018; Catão, 2017; Galí, 
2013; Galí & Monacelli, 2016; Vogel, 2017). This is relevant in our set- up, because these adverse 
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effects could undermine firms’ productive capital. If the internal devaluation and austerity policies 
are too harsh, then firms might be unable to maintain their investments in key NPCF. For instance, 
it has been documented that wage cuts are likely to adversely affect in workers’ morale, motivation 
and productivity (Bewley, 2002). Wage cuts can also generate inefficiencies through income security 
and employment volatility (Myant et al., 2016). It has also been pointed out by the literature that if 
internal devaluation is pushed too far it can create a recession on its own, similarly to the well- known 
self- defeating effects of excessive austerity (Grauwe & Ji, 2013; House et al., 2019; Steinberg & 
Vermeiren, 2016). This will result in reduced public revenues and, in turn, in cuts or cancellations of 
programmes that sustain non- price competitiveness such as R&D and innovation support frameworks 
or export promotion plans.

The results in the paper offer a moderate support for this hypothesis but clearly invite further re-
search. In the case of Spain, the country where wage moderation and internal devaluation were more 
severe in the aftermath of the crisis, there was a sudden deterioration in non- price competitiveness 
factors in 2012. A similar but less abrupt loss in non- price competitiveness is also observed in 2012 
in Italy, a country also subject to moderate internal devaluation. This is just initial evidence, and 
further research is needed to examine the connection between price and non- price competitiveness 
developments.

In terms of policy recommendations, the present paper is aligned with the previous works that have 
emphasised the importance of structural reforms aimed not only at improving price- cost conditions 
(typically wage moderation) but also enhancing non- price factors with a positive impact on produc-
tivity (Bobeica et al., 2017). Among those factors, for the case of the euro area, one can mention the 
innovation capacity, the education system, good operating conditions of the product markets and the 
quality of institutions (ECB, 2018). This is consistent with the ‘triangle of growth’ that Burroni et al., 
(2019) identify as drivers of growth. According to these authors, this triangle comprises of the labour 
market, human capital and innovation policy, and they claim it is necessary to explain the differences 
in the models of growth between Italy and Spain on the one hand and Germany and France on the 
other. The first element of the triangle, the functioning of the labour market, is pinned down in most 
price– cost competitiveness frameworks. However, the other two elements are part of the NPCF. These 
authors argue that the differences in the three elements of the triangle help to explain why the second 
pair of countries has gone the ‘high road’ of development while the first pair has institutional iner-
tia towards adopting a ‘low road’ based on the low quality of products, low prices and low- quality 
employment in labour- intensive sectors. This line of thought suggests that NPCF can be improved 
through the proper institutional structural reforms which are both socially inclusive and supportive 
of growth.

Finally, in a wider sense, our results suggest that a reconsideration of the conventional North– 
South euro area divide regarding non- price competitiveness factors is in order. In terms of non- price 
competitiveness, the evolution in the Netherlands resembles that of Spain, and the one in Germany 
that of Italy. From that, it follows that it is necessary to transcend the logic of ‘sides’, at least in its 
strictest form, and approach each country in all its complexity in order to prescribe the most adequate 
policies to support competitiveness.

6.2 | Further work

At the whole economy level, one could enrich the model at least in two directions. First, as explained 
above, one can consider expanding the model so that it allows for a more explicit and accurate com-
parison between price and non- price competitiveness developments. Working in that direction would 
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help to substantiate the debate on the ‘competitiveness trade- off’, and it could provide policymak-
ers with tools to gauge whether certain reforms adopted to improve price– cost competitiveness of 
the economy are detrimental for firms’ non- price competitiveness factors. A second possibility is 
to expand the set- up in order to estimate the individual impact that various non- price competitive-
ness elements may have in the aggregate measure of NPCF. This knowledge would be relevant for 
policy as it would provide information of which policy tools are best to employ to support non- price 
competitiveness.

At the industry or product level, one could improve the analysis of the present paper by addressing 
the shortcomings explained in subsection 5.2. In particular, the results on product- specific NPCF mea-
surement would be more accurate if in the bilateral comparisons across industries, industry- specific 
elasticities and international relative price indices were employed. With progress on those fronts, it 
would be possible to assess more confidently the competitiveness profiles of countries along different 
positions of the global value chains (GVC).
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