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Abstract 
This paper investigates the causes of the collapse of Italian exports to the EU15 
during the 2008-2009 crisis. A recent study argued that the contraction of total 
trade has been mainly driven by the fall of high quality goods, which should 
have higher income elasticity due to a non linear Engel curve. We test if this 
hypothesis holds also for EU imports of consumption goods coming from Italy 
estimating income and price elasticities. Estimates account for non stationarity 
of some variables and for the presence of Cross Sectional Dependence by 
applying the Pooled Mean Group estimator augmented with time dummies.  
Estimation results confirm the quality Engel curve assumption as the 
responsiveness to income changes increases with the quality level of imported 
products. Indeed, as for low quality goods, there is an indication a of strong 
quality upgrading, while estimated elasticities are less helpful in explaining the 
behaviour of medium quality goods, characterized by a significant fall in 
volumes and a high improvement in market share.  
A possible explanation is that medium quality consumption goods experienced 
a quality upgrading or they are perceived as high quality goods by the 
consumers of the importing countries because of a “made in Italy” effect. The 
empirical test seems to confirm our assumptions, leading to the conclusion that 
the quality upgrading process of Italian medium and low quality goods 
experienced in the last decade, as well as the consumers’ demand for quality, 
could have helped to mitigate the negative effects on trade of the recent 
financial crisis. 
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1. Introduction  
 

Trade linkages, strengthened in the last 20 years through free trade process, acted as the 
main transmission channel of world financial crisis during 2008-9. As reported by IMF estimates, 
trade in goods collapsed by 11.7% in volume terms, after having decelerated in 2008 (2.7%, after 
7.1% in 2007). 

The contraction of global trade volumes during the crisis has been associated with a marked 
reduction in prices of a similar magnitude (-11.9% in US dollars in IMF estimates). This is an 
ordinary result as firms try to compress their margins in order to preserve market shares and 
consumers shift their demand toward cheaper products. In this latter case, consumers could have 
increased their demand of lower quality good (that are usually assumed to be sold at lower prices to 
consumers) and/or they have decreased their demand of higher (and more expensive) goods. In 
other words, the recession may have affected differently the demand for goods differentiated by 
their quality and  aggregate price indexes trends could hide demand shifts among quality. 

The results of a recent study by Berthou and Emlinger (2010) strongly support the idea that 
imports of high quality varieties are more sensitive to GDP variations than imports of low quality 
varieties. This evidence has been carried out for EU15 countries as a whole (imports of EU15 from 
each origin markets); however, disentangling destination markets could lead to different results.  

In this paper we are interested in analysing the role of quality in explaining the Italian trade 
performance during the financial crisis. In particular, our aim is to verify first, whether the idea that 
high quality varieties are more sensitive to GDP variations holds for Italy too and, second, whether 
the process of quality upgrading during the last 15 years before the crisis has played a role.  

These issues seem to be relevant in particular for Italy for a couple of reason. Firstly, Italian 
manufacturing production structure is specialised in high quality goods (and hence in goods with 
higher value added and prices) also in the so called “traditional” manufacturing sectors (footwear, 
leather and so on). Secondly, empirical findings seem to support the fact that during last decade 
Italian manufacturing productions have showed a further shift toward higher quality goods as a 
response to competition coming from emerging economies. In other words, if the assumption that 
higher quality goods exports suffered more during the crisis holds, Italian exports could have been 
damaged more than competitors due to the peculiarity of its manufacturing specialisation and to the 
recent shift toward higher quality goods.  

We investigate this issue by making use of highly disaggregated data at the product level. 
Differently from Berthou and Emlinger (2010), where only high and low quality goods are defined, 
we introduce, on the one hand, a medium quality category and, on the other hand, a scattering 
among consumption, capital and intermediate goods, allowing us to read in more details the stylized 
facts  about Italian trade performance during the crisis.  

The introduction of the medium quality category accounts for goods which are horizontally 
differentiated and may be more sensitive to price rather than income variations. The breakdown of 
consumption, capital and intermediate goods is based on the idea that consumers and firms do not 
react in the same way to changes in income.  Investment decisions are pro-ciclical and react quickly 
to income changes, while consumers are more likely to smooth their consumption over time, 
reacting mainly to changes in per capita income. For intermediate goods, as they are more 
dependent on the international division of production, the reaction to changes in income may be 
low.  

In order to shed light on the determinants of Italian trade, we estimate income and price 
elasticities for consumption goods classified according to their relative quality (high, medium and 
low). The idea underlying the estimation of separate elasticities according to quality levels is that 
consumers’ choice focuses not only on quantity but also on quality. As high quality goods are 
normally associated with higher prices compared with lower quality varieties, individuals with 
higher income tend to purchase goods with higher quality. This relationship, which recalls the more 
traditional one between rising income and increasing consumption of all goods ("Engel curve"), was 
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formalized in a model by Bils and Klenow (2001) and it is known as "quality Engel curve". Based 
on this assumption,  high quality goods should be more sensitive to changes in per capita income 
with respect to low quality ones. For medium quality goods the quality argument may not hold as 
they are differentiated by attributes (horizontal differentiation) rather than by quality, and their 
behaviour is better described by a linear Engel curve. This means firstly, that their income elasticity 
may not lie between that of high and low quality goods; secondly, they may be more sensitive to 
price changes.  

From our descriptive analysis two stylised facts emerge. Firstly, low and high quality 
consumption goods behaviour is consistent with the quality Engel Curve, both in terms of volumes 
and market shares. Medium quality goods volumes experienced a contraction similar to that of high 
quality goods but they show an unexpected impressive gain in market share. In the empirical 
analyses we test on the one hand the quality Engel curve assumption and, on the other hand, the 
effect of quality upgrading and demand for quality on the market shares dynamics.   
   

The paper is organised as follows. In the next section, a brief review of empirical literature 
focused on Italian export performance in the last decade is reported. In section 3 we describe the 
aggregation methodology and the construction of price indexes. In section 4 we report descriptive 
evidence on the behaviour of EU15 imports from Italy during the crisis. In Section 5 we estimate 
income and price elasticities for consumption goods, applying a panel cointegration approach. In 
section 6 we verify the market shares determinants. Section 7 draws summary conclusions. 
 
 
2. Empirical literature 
 

The aim of this paper is to investigate the evolution of Italian exports by relative quality 
during the recent financial crisis.  

In particular, we are interested in two different branch of empirical literature: a) papers 
focused on the reasons behind the trade collapse that characterised last episode of financial crisis, b) 
empirical evidence about the process of quality upgrading of Italian products before the crisis.  

Recently, several papers analysed the global financial crisis, trying to understand the reasons 
behind the trade collapse that characterised last episode of financial crisis. This collapse has been 
wider with respect GDP fall.  Several reasons have been carried out. A composition effect could 
have played a role: some sectors, whose contribution to world trade is larger than their contribution 
to GDP, have been more affected than others. Also the role of inventories, tending to amplify the 
adjustment through international trade in goods, has been recalled (Alessandria et al., 2010).  

Another explanation lies in the role of trade finance instruments, which availability 
collapsed in the most severe phase of the crisis (particularly starting from the fourth quarter 2008, 
after Lehman Brothers failure). 

However, all these factors can explain the collapse of trade in volumes; the huge decrease in 
value is also due to a sharp reduction of prices. So, different reasons behind the collapse of trade 
prices should be investigated. 

Francois and Woerz (2009) show that part of the decrease of import prices can be explained 
by the reduction of world commodity prices, which affected row materials and manufactured goods. 
The decrease of manufactured goods could be explained also by a contraction of markups. Firms 
could have decided to reduce their profit margins to save their market share, affecting individual 
prices and the composition of imported varieties. 

Berthou and Emlinger (2010) tried to investigate whether the selection of vertically 
differentiated varieties, within product categories, can explain the decrease in import price indexes 
in 2009. The authors use detailed product level data on European Union 15 (EU15) imports 
provided by Eurostat and the distribution of unit values for each destination market and product 
category in order to classify import flows as low or high quality. They found some evidence that 
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24% of the collapse of the trade price index of the EU15 during the crisis in 2008-2009 can be 
explained by a larger decrease of the demand addressed to high-quality varieties that are sold at a 
higher price on the European market. Authors’ results of import demand elasticity for a large set of 
importers, exporters and product categories strongly support the idea that imports of high quality 
varieties are more sensitive to GDP variations than imports of low quality varieties. 

This is a very interesting (and crucial) point. Advanced economies are usually specialised in 
production of high quality goods. This peculiarity allowed these economies to shield their export 
flows (and their market shares) from the competition of emerging economies in the international 
markets. If, in times of crisis, goods (especially in traditional manufacturing sectors) with a lower 
quality produced by emerging economies become a good substitute of higher (and more expensive) 
quality goods, it follows that countries specialised in producing and exporting these goods could 
suffer more than other countries. (At the same time, these countries should experience a faster 
increase of export volumes in times of economic recovery). 

Berthou and Emlinger’s (2010) evidence is related to EU15 countries as a whole (imports of 
EU15 from each origin markets); however, disentangling destination markets could lead to different 
results.  

Given the well known sectoral and geographical composition of Italian exports, we are 
interested in studying the Italian case. Up to now, as far as we know, there are no papers 
investigating about Italian trade behaviour by quality level during the crisis.  However, Italy’s 
export performance over the past decade has been the object of extensive research.  

Considering the behaviour of Italian firms during the crisis, Bugamelli et alii (2009) use a 
firm level dataset to describe how the recession hit Italian economy and to quantify the impact, both 
at aggregate and sector level, on Italian firms. Indeed, the authors want to determine whether the 
outbreak of the crisis has stopped the restructuring process. In particular, two points are crucial to 
verify: first, if, other things being equal, firms that have restructured reacted relatively better than 
the others; second, to what extent the sharp drop in demand and tensions in financial markets have 
weighed on those companies that, because they had taken a restructuring process, showed a stronger 
debt exposure. Their results show that firms involved in restructuring process in the first half of last 
decade were able, ceteris paribus, to better bear with the impact of the crisis, reporting less 
disappointing results in terms of turnover, employment and investment. 

Felettigh and Federico (2011) measured the price elasticity of import demand in each of the 
destination markets of Italian exports. Their result is that export elasticity of Italian goods is on 
average lower than that of French, German and Spanish goods. The sectoral and geographical 
composition therefore seems to expose Italian exports to markets with a less elastic demand 
compared to the other main competitors. However, authors stressed that their results do not claim 
that Italian exports face a less elastic demand due to their own intrinsic characteristics, i.e. their 
quality or other product attributes (branding, post-sale assistance and other non-price 
competitiveness determinants). Their estimates only capture a “composition effect”, which comes 
from the sectoral and geographical specialisation.  

In the above paper products are not distinguished by their quality. Some investigation about 
Italian export considering products’ quality is included in De Nardis and Traù (2005) and De Nardis 
and Pensa (2004). De Nardis and Traù (2005) measured the degree of similarity of Italian 
manufacturing specialisation with respect to competitors. Using average unit values with a 4 digit 
SITC disaggregation data, they found that, at the beginning of 2000, the similarity of Italian exports 
in comparison to other advanced countries’ production and export was lower when a correction for 
quality (measured by average unit value) is introduced; on the contrary, similarity with the exports 
of emerging countries was insignificant in all sectors, included the traditional ones which should be 
more affected by competition from these countries. 

De Nardis and Pensa (2004) verified how intense has been the competitive pressure on 
Italian exporters of traditional goods through a synthetic measure of their market power. Their 
findings indicate that assertions about the excessive exposure of the Italian sectoral specialisation 
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(textile, apparel, footwear, leather, ceramics, wooden furniture) to the pricing policies of 
competitors are questionable. Over the period considered (the 80s’ and the 90s’) Italian exporters 
were able to practice mark ups over marginal cost in most of the products/markets analysed. Only in 
a minority of cases Italian exporters showed no market power. 

More recently, several studies have attempted to explain the sharp increase in export unit 
values observed in Italy in the years ‘2000s. One hypothesis is that price increases reflected a 
production shift towards higher quality goods. Sectoral studies show that there has been an 
upgrading of quality within different sectors of traditional manufacturing: food processing 
(Marianera 2007), footwear, (Borin and Quintieri, 2007) clothing textiles (Armenise et alii, 2007) 
and  furniture (Calacurcio, 2007) 

Manzocchi (2007) presented the results of a survey on the process of internationalization of 
small and medium enterprises in manufacturing and mechanical engineering. Facing increasing 
competition abroad, the Italian SMEs have increased the quality of production, managing to 
increase their market power and the ability to create value added. The increase in average unit 
values of exports, therefore, seems attributable to the change in the composition of exports towards 
higher quality products. 

Basile et al. (2009), investigated the pricing to market behaviour of Italian exporters in light 
of the literature on firm heterogeneity and international trade. They developed a model where a firm 
moves the margin between export and domestic prices of the same good in response to country-
specific shocks to price and quality competition factors. In destination markets, where consumers’ 
preferences for quality intensify, firms raise their prices; indeed, higher quality firms react more 
strongly to shifts in price competition than lower quality producers. This model has been tested on a 
sample of Italian firms, confirming theoretical prediction: between 2003 and 2007, Italian exporters 
practiced pricing to market strategies in response to shifts in price competition in foreign markets. 
Indeed, they set higher export prices as competition on quality intensifies in foreign outlets, 
denoting a better quality level than competitors.  
 
 
3. Price and quality measurement in international trade: methodological issues 
 

For our analysis we classify Italian exports into three categories of goods (capital, 
intermediate and consumption goods) and three quality levels (high, medium and low). To this end 
we use trade data, on a monthly base, taken from the EUROSTAT COMEXT database, with a CN8 
product disaggregation and we built quarterly observation by aggregating monthly data. 

The measurement of product quality is a complicate issue as there are not direct and 
objective measures of the quality of a particular good. The main proxy for product quality is given 
by its price, based on the assumption that price differences among goods belonging to the same 
product category reflect quality differences. Import and export prices are approximated by unit 
values as only values and quantities (in a basic unit of measurement like kilos or litres) are reported. 
In  the intra-industry trade literature a relative measure of product quality is given by the ratio 
between the unit values (the unit value ratio, UVR henceforth) of bilateral imports and exports 
flows (see for example Fontagné et al., 2006 and 2008). Products with a UVR above (below) 1 plus 
(minus) a given threshold1 are considered of high (low) quality and their flows are explained by the 
theory of vertical differentiation (Flam and Helpmann, 1987, Hummels et al., 2001); products with 
a UVR around 1 are considered horizontally differentiated. In a multilateral framework product 
quality is measured by the UVR of imports in a given destination market. Assuming that imports of 
the same product from different countries represent different varieties of the product, high (low) 
quality varieties are those with a unit value above (below) the average unit values for all imports. 
We follow the latter approach and classify a given product as low (high) quality if its unit value is at 
                                                 
1 The threshold is included in order to account for transport costs. Without it, horizontally differentiated goods would be 
classified as vertically differentiated. Usual thresholds are 15% and 25%. 
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least 15% lower than the average import unit value from all partners. All the remaining goods 
(whose prices differ less than 15% from the average import unit value) are defined as medium 
quality goods. The inclusion of the latter category is necessary as goods with similar quality are 
more sensitive to price variations, while quality differentiated goods should react more to income 
variations, so that not separating this category from the others could result in an underestimation of 
income elasticities and overestimation of price elasticities. 
 The breakdown of EU imports from Italy into consumption, capital and intermediate goods 
is made by matching the CN8 classification with the Broad Economic Categories (BEC), which 
classifies goods according to their final use.  
 In order to carry out the empirical analysis in section 5 we need to built price and volume 
indexes for our 9 aggregate categories. We aggregate individual unit values by using the Törnqvist 
index in its logarithmic form: 
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where p are the log unit values in time t and t-1 for product i  and s are the weights, given by their 
share in total import value.  This index basically, for each t, aggregates price variations between t-1 
and t through a geometric mean. After applying the exponential transformation in order to eliminate 
logs, the final price index is obtained as concatenate product of the variations occurring in each time 
period, using 2007 as base year. The use of import shares as weights reduce the problem of 
instability due to measurement errors in quantities. Volumes are obtained by dividing the value 
series by their respective price index. In addition, we calculate the aggregate unit value ratio (UVR) 
as proxy for the relative price between Italy and all the competitors in the following way: 
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where UVRj,t if the aggregate UVR for each of the 9 combination of quality/typology and it is 
expressed as weighted average of product level UVRs, using the shares in total import value as 
weights. This index will be used in the descriptive and econometric analysis as trade volumes and 
market shares depend on each country’s import price level from Italy compared to that of the 
competitors. For the calculation of the price indexes and the relative price we excluded outliers 
according to the following rule: first, we exclude observations showing a UVR above 20 or below 
0.05 because extremely high differences in Italian and average import unit values suggest that the 
Italian good is actually a different product and not a different variety of the same product; second, 
we exclude products showing, in each period, a unit value (UVR) growth rate outside the range of 
three standard deviations; finally, for each product we excluded observation outside the range of 
three standard errors in comparison with the average unit value (UVR) change over the whole 
period. 
 
 
4. Some styled fact on Italian export behaviour during the crisis 
 

In this paragraph our aim is to verify if, during the financial crisis, Italian trade reacted like 
Berthou and Emlinger (2010) finding, i.e. if EU imports of high quality varieties have been more 
sensitive to GDP variations than imports of low quality. We analyse EU15 import flows from Italy 
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during the period January 2008-December 2009, covering the more acute phase of the international 
financial crisis.  

 
 

Graph 1. EU15 imports volumes from Italy 
(year on year changes) 
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Graph 1 show the performance of EU imports volume index (YoY growth rates) from Italy 

of low, medium and high quality since the beginning of 2008, when the real effects of subprime 
crisis started to affect world trade volumes. Low quality goods seem to have fallen more than high 
and medium volumes. 
 

Table 1. Volumes, prices and market shares: changes between q2 2008 and q2 2009 
 hi low med 
 EU15 Imports from Italy 
volumes -31.01 -41.38 -32.58 
Average unit value -0.49 4.24 -4.52 
Relative unit value -1.46 -6.39 -0.55 
 Market share 
% change -4.16 -10.24 7.91 
Absolute var. -0.26 -0.72 0.84 
Source: own elaborations on COMEXT data 

 
 
In Tab. 1 a comparison between volumes and prices between second quarter of 2008 and 

2009 (starting just before the more severe phase of the crisis, coinciding with Lehman Brothers 
bankruptcy in September 2008) is reported, together with market shares changes; prices are 
expressed in relative and absolute terms (unit values). Results seem to confirm the graphical 
evidence: changes in volume and market share of low quality goods are much higher than in the 
other two categories, despite a 6.4% contraction of the unit value ratio. 

Medium quality goods’ behaviour (covering around 40% of total imports) is not directly 
comparable with the results of previous studies. It is worth noticing that volumes of this category 
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decreased around the same magnitude of high quality good volumes while the market share 
increased substantially.  

These results seem to highlight a peculiarity of Italian trade flows during the crisis: high and 
medium quality goods imported by EU15 have showed a sharp contraction in volume terms, but 
their losses have been lower in comparison with low quality goods, which have probably suffered 
from price competition of goods coming from other countries. It follows that the starting hypothesis 
of a demand shift towards lower quality goods does not find confirmation in the data.  

To shed more light on Italian trade by relative quality, we disaggregate import flows into 3 
categories following their final use (capital goods, intermediate and consumers goods) (Table 2). 
For each one of the 9 categories considered (3 quality times 3 final uses) we report market shares, 
volumes and relative prices.    
 
Table 2. Volumes, prices and market shares:  changes between Q2 2008 and Q2 2009 by type of good 

 capital goods consumption goods intermediate goods 
 hi low med hi low med hi low med 

EU15 imports from Italy,  volumes,  % change between Q2 2008 and Q2 2009 
Q2 2008 3132.8 2863.7 3217.7 5739.2 898.3 3687.0 4477.1 1660.4 7185.2 
Q2 2009 1309.1 1059.8 1598.9 4553.0 900.8 2615.2 3448.3 1278.1 5382.7 
% change -58.21 -62.99 -50.31 -20.67 0.28 -29.07 -22.98 -23.02 -25.09 
1995-2007 
% change -65.83 -22.06 -18.94 -31.93 -43.97 -1.42 -3.56 -12.11 -0.79 

Market share, EU15 imports from Italy, % change between Q2 2008 and Q2 2009 
Q2 2008 6.00 7.88 10.38 6.81 5.40 9.32 6.16 7.12 11.84 
Q2 2009 5.77 8.77 11.49 6.62 5.74 13.85 5.92 5.57 10.79 
% change -3.90 11.32 10.71 -2.78 6.21 48.68 -3.77 -21.82 -8.89 
1995-2007 
% change  -72.60 -35.21 -41.04 -62.51 -33.39 -37.20 -23.92 9.58 -16.49 

Relative price % change between Q2 2008 and Q2 2009 
% change -1.44 -3.88 -0.78 -7.73 -8.40 2.44 3.76 -6.15 -1.68 

Source: own elaborations on COMEXT data 
 

 
Looking at volumes, capital goods, and to a lesser extent intermediate goods shows the 

sharpest decline, much more than consumption goods. This evidence seems consistent with the well 
known stylised fact that during recessions, goods involved in production process (like intermediate 
and capital goods) are more pro-cyclical than consumption goods. In terms of volumes, high quality 
consumption goods decreased less than capital and intermediate ones.  

The relative worst performance of low quality goods seen in Table 1 and Graph 1 comes 
from the dynamics of capital goods. This category covers the higher weight and shows the highest 
decrease in volumes (-63%).  It is worth noticing that volumes of low quality consumption goods 
seem to be almost unchanged in the observed time period. All in all, looking only at consumption 
good, it seems that the Engel curve relationship holds: during the crisis, low quality goods 
decreased much less in volumes than high and medium quality goods. It must be noted however, 
that low quality consumption goods represent a relatively small share compared to the other quality 
levels. 

Another interesting result is related to market share dynamics. High quality consumption 
goods show a reduction, while low quality ones increased their weight on total imports. 
Surprisingly, medium quality goods, which experienced the highest drop in volumes term, show an 
impressive gain (48.7%). 

Summarising, from the descriptive analysis of trade data some evidences seems to emerge.  
During the crisis, a decrease of demand for goods imported from Italy has occurred. At 

aggregate level, however, high and medium quality goods decreased in volumes less than low 
quality ones. More in details, capital and intermediate goods have been more affected by the real 
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consequences of financial crises, as expected. These goods are used in the production process and 
so they should be more pro-cyclical than consumption goods. The worst performance of low quality 
goods seen in aggregate can be mainly due to the dynamics of capital goods. 

As for consumption goods, low quality showed a slight increase in volumes, the only case 
among the three categories, with a gain also in terms of market share. All in all, it seems that EU 
imports from Italy during the crisis followed the expected behaviour: low quality goods varieties 
have been less sensitive to GDP variations than imports of medium and high quality products. 
Finally, despite a decrease in volumes, medium quality consumption goods showed a strong gain in 
market share.  
 
 
  5. Estimating income and price elasticities: econometric strategy and results 
 

5.1 Econometric strategy 
Descriptive evidence about the existence of a quality Engle curve for EU imports from Italy 

cannot be exhaustive. The aim of this section is to test this assumption by estimating income and 
price elasticities.  We concentrate our empirical analysis on consumption goods, because only this 
category should be interested in demand changes in response to quality shift.  To this aim, we use 
recently developed panel techniques. 
 Given the relative long time span (from 1995q1 to 2008q2) we need to test for stationarity of 
the series in order to choose the proper estimation method. Further, this choice as well as that of the 
proper unit root test is influenced by the potential presence of common factors among panels, 
leading to cross sectional dependence (CSD) which may bias the estimates. This is of particular 
concern given that we are dealing with a single exporting country and with EU15 countries as 
importers. In the former case the global evolution of the Italian economy can introduce CSD and the 
same is true for the latter as the EU wide dynamics, as well as the Maastricht constraints and the 
ECB monetary policy, generate common factors in the evolution of EU member States’ trade. In 
order to test for CSD we use the procedure developed by Pesaran (2004), which uses the correlation 
coefficients between time series for each panel member. We further use the two variants of the 
above test proposed by and its two variants proposed by Friedman (1937) and Frees (1995, 2004). 
The stationarity of the series investigated with the t-test for unit roots in heterogeneous panels with 
cross-section dependence, proposed by Pesaran (2007) and with the Breitung test (Breitung and 
Das, 2005). The latter can take into account the presence of CSD by demeaning the original series. 
For both test we used alternatively the specification with and without trend and we tested all lags 
from 1 to 4 as the quarterly frequency of the data suggests. The results are reporter in Table 3. With 
respect to CSD the Pesaran test indicates strong commonalities across time series for all variables 
except for the relative price of low quality goods. All unit root tests are in favour of the non 
stationarity of the import volumes of high and medium quality consumption goods. As for low 
quality imports, the series results stationary but only for the Pesaran test and only with one lag. In 
accordance we conclude for the non stationarity of this series too. The story changes when turning 
to relative prices. For high and medium quality exports the UVRs result stationary in case of no 
trend and in most of the cases when a trend is included. For low quality goods the absence of a unit 
root is detected only by the Breitung test with no trend so that we should conclude in favour of the 
non stationarity of this series. Finally, in line with the literature, GDPpc is strongly non stationary in 
all cases.  
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Table 3 Cross sectional dependence and unit root tests 
 lags Ln(impHC) Ln(impMC) Ln(impLC) Ln(uvrHC) Ln(uvrMC) Ln(uvrLC) Ln(GDPpc) 
Pesaran CSD test 3.22*** 12.46*** 5.64*** 35.37*** 13.45*** 1.14 64.68*** 
Frees CSD test        
Friedman CSD test        
Pesaran UR 4 -1.464 -0.834 -1.713 -2.736*** -2.485*** -1.824 -1.497 
 3 -1.513 -1.257 -2.049 -3.089*** -2.882*** -2.006 -1.598 
 2 -1.538 -1.304 -1.867 -2.687*** -2.694*** -1.876 -1.446 
 1 -1.641 -1.669 -2.271** -3.090*** -3.054*** -2.498 -1.649 
with trend 4 -1.996 -1.886 -2.312 -2.887** -2.566 -2.156 -1.271 
 3 -2.297 -2.267 -2.697* -3.309*** -3.041*** -2.296 -1.632 
 2 -2.186 -2.247 -2.486 -2.985*** -2.717* -2.136 -1.551 
 1 -2.178 -2.615 -2.886** -3.440*** -3.115*** -2.824** -2.003 
Breitung 4 -0.48 0.45 0.2 -3.27*** -3.79*** -4.42*** -0.56 
 3 -0.67 -0.53 -0.99 -4.35*** -3.44*** -4.06*** -0.12 
 2 0.07 -0.4 -0.58 -4.22*** -2.94*** -3.53*** 0.45 
 1 0.29 0.57 -0.71 -5.06*** -4.22*** -4.54*** 0.46 
with trend 4 0.33 0.9 1.94 -0.75 0.03 -0.11 2.45 
 3 0.11 -0.07 0.77 -1.60** -0.65 -0.18 3.27 
 2 0.22 0.29 0.75 -1.57* -0.46 -0.14 4.29 
 1 0.55 0.15 0.4 -2.70*** -2.73*** -0.66 4.42 
 
 

As to the estimation technique, the presence of both stationary and non stationary regressors 
poses a problem as most of the standard tools require either stationarity or non stationarity of all 
regressors. In the latter case, a long run relation can be estimated only if all variables are I(1) and 
there exists a cointegration relation between variables. In addition, we have to deal with the 
endogeneity of the UVRs as prices are simultaneous determined with quantities, introducing a 
simultaneous causality between the dependent and the endogenous regressor. In addition, 
measurement errors in the unit values may further affect the consistency of the estimators.  

A first solution to this problem is to test for the existence of a cointegration relation only 
between the two I(1) variables, i.e. export volumes and GDP per capita and estimate a dynamic 
OLS (DOLS), where the basic long run relation is estimated adding lags and leads of the 
differenced variables in order to control for both serial correlation and endogeneity of the 
regressors. As found by Wagner and Hlouskova (2010), this estimator is the best performer in 
presence of CSD compared both to the other single equation estimators and to the recently 
developed system estimators as panel extension of the VAR cointegration analysis (see Larsson et 
al., 2001, Mark and Sul, 2003, Breitung, 2005).  In any case, this way cannot be followed because 
all tests2  used failed to detect the presence of a long run equilibrium relation between exports and 
GDP per capita.  

The alternative suggested by the literature is the use of the Pooled Mean Group estimator 
(PMG) developed by Pesaran et al. (1999). The PMG is consistent and efficient in the presence of 
both endogenous and stationary regressors. Within this framework, an Error Correction model (EC) 
in first differences can be estimated by adding a sufficient number of lags in the short run 
specification in order to eliminate serial correlation and ensure the exogeneity of the regressors. In 
order to eliminate CSD this estimator must be augmented by cross sectional averages of all the 
variables (Binder and Offermanns, 2007), which is equivalent to the standard way of adding time 
dummies in order to eliminate CSD. This is similar to the Common Correlated Effects (CCE) of 
                                                 
2 Results are available upon request. We use both the procedures of Westerlund (2005, 2007) and Pedroni (1999, 2004) 
because, as found by Wagner and Hlouskova (2010), for a short T the former test can suffer from serious size distortion, 
while the latter outperform all other tests even in the presence of CSD.  
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Pesaran (2006) and its augmented version of Eberhardt and Francis (2010), with the difference 
being that the latter is only available in a mean group or pooled version. As pointed out by Fayad 
(2010), the pooled version does not allow for heterogeneous short run dynamics while the mean 
group can suffer from a small sample bias. Our approach partially follows that of Binder and 
Offermanns in augmenting the PMG estimator, but we deviate by adding a set of three years 
dummies instead of cross country averages of all variables in each period. This choice is due to two 
different reasons: first, given the small panel dimension in terms of years, cross sectional averages 
may lead to a substantial loss of information; second, the small sample size causes problems in 
adding time specific controls at quarterly level. In order to test whether our procedure succeeds in 
eliminating CSD we apply the Pesaran test to the residuals from the augmented PMG estimation. 

The EC specification consists of a long run relation of the following form: 
 
 log(M,j,q,t)= α + β1log(UVRj,q,t) + β2log(GDPpcj,t) + β3log(ERj,t)                     (4)                                                 
 

j=AT, …, SE;    t=1995q1,…,2008q2; 
 

where M is the import volumes as defined in section 3 and UVR is the relative price calculated using 
equation (2). Subscripts j refers to the importing country while t refers to the time period. The short 
run part consists of a EC model where the above relation is estimated in quarterly growth rates with 
the addition of a term representing the previous deviation from the equilibrium relation (4). The 
ECM is specified as follows: 

 
Δlog(M,j,q,t)= a + b1  Σk Δlog(M,j,q,t-k)+b2 Σk Δlog(UVR,j,q,-kt) +        (5) 

                               b3 Σk Δlog(GDPpcj,t-k)+zECj,q,t-4+ ηj + trendi +ηtrhee+e,j,q,t 
 

where z represent the error correction term and EC is the equilibrium relation (4); ηj and trendi 
represent country specific fixed effects and time trends, ηtrhee are the three years dummies and k 
represent the number of lagged differences introduced. 
 
 

5.2 Results 
 
We estimate equations (4) and (5) on quarterly data between first quarter of 1995 and the 

second quarter of 2008 in order to exclude the crisis of 2008/2009. In Tables 4 and 5 we report long 
and short run estimated elasticities for each category of quality/type, together with the speed of 
correction of the past disequilibria (z). 

 
Table 4 Long run Augmented PMG estimates 

 High Med Low 
Ln(GDPpc) 1.133** 0.585** -0.088 
 [0.509] [0.192] [0.328] 
Ln(UVR) -0.295** -0.794** 0.850***
 [0.117] [0.296] [0.203] 

N 650 637 637 
bic -1613.2 1567.9 -1123.7 

Pesaran CSD test 0.020 -1.53 1.02 
p-value 0.985 0.123 0.307 

Standard errors in brackets; * significant at 10% level, ** significant at 5% level, ***significant at 1% level 
 
In Table 4 we report the long run coefficients, the Pesaran test for CSD on the residuals of 

the ECM as well as the Bayesian Information Criteria, used to determine the optimal number of lags 
in the short run specification. The absence of CSD is always accepted by the Pesaran test, indicating 
that our approach succeeded in eliminating common factors among time series. The long run 
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elasticity to income per capita is significant for high and medium quality goods while it is not 
statistically different from zero for low quality goods. High quality goods show the higher income 
elasticity (1.13) compared to that of medium quality goods (0.58). These results represent a 
confirmation of the quality Engel curve assumption as the responsiveness to income changes 
increases with the quality level of imported products. Turning to the UVR, high quality goods have 
a negative but small elasticity, in line with the common finding that high quality goods are less 
sensitive to price changes. The elasticity for medium quality goods is instead high (-0.79), again 
confirming the initial assumption that price competition is the main driver for trading goods with 
similar quality characteristics. As to low quality goods, it is somehow surprising that their long run 
reaction to price changes is strongly positive, but this may indicate a strong quality upgrading 
within this category. 

 
Table 5 Short run Augmented PMG estimates 

 High Med Low 
EC term -0.502*** -0.641*** -0.736*** 
 [0.062] [0.126] [0.135] 
ΔLn(imp)t-1 -0.035 -0.055 0.033 

 [0.071] [0.087] [0.118] 
ΔLn(imp)t-2 0.092 0.041 0.078 

 [0.056] [0.075] [0.095] 
ΔLn(imp)t-3 0.131** 0.081 0.113 

 [0.059] [0.059] [0.085] 
ΔLn(imp)t-4  -0.096** -0.085* 

  [0.046] [0.051] 
ΔLn(GDPpc)t -0.774 -1.493* 0.165 

 [1.339] [0.867] [0.648] 
ΔLn(GDPpc)t-1 -0.583 0.487 -0.113 

 [0.979] [0.734] [1.534] 
ΔLn(GDPpc)t-2 -1.683** -0.210 -1.219 

 [0.590] [1.049] [2.212] 
ΔLn(GDPpc)t-2 -0.761 -0.208 -0.430 

 [0.774] [0.976] [2.382] 
ΔLn(GDPpc)t-2  0.799 -1.528 

  [0.838] [2.171] 
ΔLn(UVR)t -0.140* -0.449 -0.686*** 

 [0.077] [0.310] [0.206] 
ΔLn(UVR)t-1 -0.003 -0.154 -0.368* 

 [0.064] [0.201] [0.197] 
ΔLn(UVR)t-2 -0.114* -0.175 -0.398** 

 [0.064] [0.154] [0.168] 
ΔLn(UVR)t-3 -0.058* -0.391 -0.318* 

 [0.034] [0.268] [0.180] 
ΔLn(UVR)t-4  -0.178* -0.132 

  [0.108] [0.110] 
trend -0.003** 0.000 0.001 

 [0.001] [0.002] [0.005] 
3 yrs dummies yes yes yes 

 Constant 4.895*** 8.973*** 13.664***
 [0.622] [1.670] [2.506] 

 
Standard errors in brackets; * significant at 10% level, ** significant at 5% level, ***significant at 1% level 
 

Turning to the short run dynamics (Table 5), we can see that the speed of adjustment to the 
previous disequilibria is extremely high in all cases, with coefficients ranging from -0.5 to -0.74, 

 12



indicating that any disequilibria will be absorbed in less than two quarters for all three categories. 
For high quality goods the BIC indicates an optimal lag length of 3 while for the other two 
categories 4 lags are used. The AR term, which is fundamental in eliminating serial correlation 
among the residuals, has a significant impact but only with a certain lag. Both medium and high 
quality goods react negatively to short run changes in the GDP per capita, although the former only 
with two quarters of delay while low quality goods do not react significantly to income changes. As 
to relative prices, low quality goods return a high negative elasticity for all lags except the fourth. 
This result suggests that while in the long run the relation between prices and volumes is positive 
due to quality upgrading, in the short run low quality goods are extremely sensitive to price 
competition. For high quality goods the short run price elasticity is negative and barely significant 
in 3 out of 4 lags introduced, while medium quality goods react only slightly and with 4 quarters of 
delay to UVR changes. 

All in all, these results help to explain the behaviour of Italian consumption good during the 
crisis. It must be noted that the high speed of correction of the previous disequilibria suggests that 
short run elasticies play a minor role. High quality goods fell more than low quality ones because of 
their high sensitiveness to income changes, while the strong reduction in the relative price has only 
partially counterbalanced this effect because of its low elasticity. Low quality goods benefited also 
from the positive long run elasticity to the relative price, which counterbalanced – thanks to the 
high speed of correction - the negative short run effect caused by the increase in the UVR during the 
crisis. This result seems to suggest that low quality goods increased their relative quality during the 
last 15 years compared to the competitors. 

For medium quality goods, the reaction to income changes may be small as the long run 
coefficient is small and short run one goes in the opposite way, while the high elasticity to the 
relative price indicates that its increase during the crisis can explain the drop in volumes. Indeed, 
the increase in market share remains hard to justify with these results. A possible explanation could 
be that some medium quality goods experienced a significant quality upgrading or that they are 
perceived as high quality goods by the consumers of the importing countries because of a “made in 
Italy” effect. If this is true, in choosing among goods with similar price, consumers may prefer to 
buy Italian goods instead of varieties from other countries. Further, during periods of income 
contraction consumers may partially shift their expenditure from high to medium quality goods 
because they are perceived as high quality substitutes. These hypotheses can explain the impressive 
performance of Italian medium quality exports in terms of market shares during the crisis. A test of 
these assumptions is provided in the next section.  

 
  
6. Quality upgrading and market shares: a product level analysis 
 

In this section we estimate the relation between market shares and relative unit value 
changes in order to verify whether quality improvements or consumers’ demand for quality in the 
previous years help to explain their performance during the crisis. This analysis, differently from 
the previous section, will be carried out at product level (8 digits) and aggregating data into three 
years averages over the period 1995-2006. This is done because market shares data are extremely 
erratic in the short run, with high fluctuations due not only to seasonalities but also to differences in 
the business cycles. Further, as quality upgrading is by definition a long run process which may take 
place over several years, the use of three years averages should help to identify the effect of quality 
changes and eliminate other short/medium run determinants of the relative unit value. Finally, the 
choice of a product level analysis is due to the necessity to have a sufficiently large sample3 size 
and because averaging over categories could hide potentially useful information. 
                                                 
3 In the aggregate framework using three years averages would result in a sample size of 52 observations. A lower level 
of aggregation, such as one or two digits sectors, causes problems in calculating the price index and the average unit 
value as in many cases the small number of observation results in extremely unstable indexes. 
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As pointed out by Aiginger (1997), a successful quality competition takes place when 
relative share increases are associated with increases in the relative unit value. This is based on the 
standard assumption that prices are proxies for product quality and that unit values are proxies for 
export prices. Accordingly, if an Italian product undergone a process of quality upgrading vis a vis 
its competitors, then market shares can increase even with rising prices. On the same token, if a 
certain variety is perceived as having a higher quality compared to what its relative price would 
suggest, market shares would increase in case of a moderate growth in the relative price, provided 
that prices are lower than the consumers’ reservation price. Both these assumptions are good 
explanations for the behaviour of medium and low quality exports of consumption goods during the 
crisis. For low quality goods the positive long run price elasticity of Italian exports suggests a 
process of quality upgrading, although it is only partially possible to disentangle this explanation 
from the consumers’ perception assumption. For medium quality goods, on the contrary, the 
negative elasticity of Italian exports to the relative price suggests that, in this case, quality 
upgrading could not be the main driving force of the observed behaviour. It is possible, however, 
that the “made in Italy” effect of the consumers’ demand (i.e consumers’ perception that goods 
coming from Italy have higher quality with respect to goods with similar price coming from 
different countries) can be the main force behind their good performance compared to the rest of the 
world. 
 In order to indirectly test the previous assumptions we regress market share changes on 
UVR changes and on two variables representing the effect of consumers demand. The first variable, 
similarly to the previous section, is the growth in GDP per capita, while the second variable is given 
by its interaction with the UVRs growth. This latter is introduced following Hallak (2006), which 
studies cross country difference in product quality assuming that richer consumers tend to buy more 
expensive high quality goods. We follow Cavallaro et. al. (2010) and transform this term into 
differences over time in order to  identify the effect of changes in the demand for quality due to 
income growth (demand side) and quality improvements (supply side). The estimated equation is 
the following: 
 
                 Δlog(MKTshi,j,t)= α+ ρlog(MKTshi,j,t-1)+β1 Δlog(UVRi,j,t)+ β2 log(UVRi,j,t-1)+ 

+δ1 Δlog(GDPpc,j,t) + δ2Δlog(QDEM,j,t) + η j + η t  + ηch  +  εi,j,t                                           (6) 
 

where MKTsh is the market share of product i exported to country j in time t; ηj, ηt and ηch are 
reporter, time and chapter dummies. QDEM is the interaction between GDP per capita and UVR 
growth as defined above. A positive β1 would indicate that market shares and relative prices moved 
in the same direction, giving evidence in favour of the quality upgrading effect. On the same token, 
a positive δ2 would indicate that the market share tends to increase for product experiencing above 
average UVR growth in countries with a GDP per capita growth above the average. This result 
would be interpreted as a positive demand for quality effect. The GDPpc alone is introduced mainly 
in order to properly calculate the effect of the interaction term and its impact is not clear a priori. 
This is because δ1 can be considered the difference between the income elasticity calculated in the 
previous section and the same elasticity calculated over total import of the same goods, hence, a non 
significant or negative and significant δ1 cannot be ruled out. 
In equation (6) we further add the initial market share (MKTshi,j,t-1) in order to capture a catching 
up/ falling apart dynamics. As shown in Table 3, between 1995 and 2007 Italian market shares into 
the EU15 fell dramatically, suggesting a phenomena of falling apart, which would result in a 
negative impact of the initial share. On the same idea, we introduced the initial UVR, which, as 
pointed out by Fabrizio et. al. (2007), could influence the future evolution of the UVR. In addition, 
we believe that the initial UVR may help to control for other factor influencing relative price 
changes, above all the existence of a monopolistic power. Finally, from each category we dropped 
the observation classified as outlier according to the procedure described in section 3. 
The results for the three quality levels of consumption goods are reported in Table 6, with the first 
column of each group representing the specification without the demand component while the other 
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two columns add per capita income and the “demand for quality” interaction. As shown in the first 
row, the initial market share is always significant and with the expected negative sign, with a 
slightly higher impact for high and low quality goods. For medium and low quality goods the 
assumption of a process of quality upgrading is verified as the UVR growth is positive and 
significant for both categories. The absolute impact is much stronger for low quality goods, 0.6 
against 0.18 for medium quality ones. For low quality goods the initial UVR is positive and highly 
significant too, suggesting that within this category, products belonging to the higher quality 
segment experienced a higher market share increase. 
 
Table 6 Estimates of the quality upgrading and demand for quality effects, consumption goods 
 High quality Medium quality Low quality 
lnMKTsh-1 -0.279*** -0.279*** -0.279*** -0.218*** -0.218*** -0.219*** -0.296*** -0.297*** -0.297***
 [0.005] [0.005] [0.005] [0.008] [0.010] [0.010] [0.013] [0.018] [0.018] 
DlnUVR -0.072*** -0.072*** -0.072*** 0.191*** 0.191*** 0.180*** 0.560*** 0.599*** 0.601*** 
 [0.013] [0.014] [0.014] [0.045] [0.046] [0.040] [0.041] [0.047] [0.046] 
lnUVR-1 -0.099*** -0.099*** -0.099*** 0.1 0.099** 0.098** 0.307*** 0.307*** 0.307*** 
 [0.012] [0.013] [0.013] [0.062] [0.038] [0.040] [0.048] [0.053] [0.043] 
lngdppc  -0.187 0.813  -1.149 -1.149  -0.437 -0.438 
  [0.292] [0.292]  [1.141] [1.410]  [1.320] [1.307] 
QDEM   -0.205   2.840***   -0.704 
   [0.366]   [0.850]   [1.617] 
Reporter  yes yes yes yes yes yes yes yes yes 
Time  yes yes yes yes yes yes yes yes yes 
CN chapter yes yes yes yes yes yes yes yes yes 
Rsq 0.15 0.15 0.15 0.13 0.13 0.13 0.23 0.23 0.23 
Obs 37820 37820 37820 11561 11561 11561 5482 5482 5482 
Standard errors in brackets; * significant at 10% level, ** significant at 5% level, ***significant at 1% level 

 
 

To a lower extent a similar process took place among medium quality products as the initial UVR is 
significant at 5% level in two out of three cases. The story is different for high quality consumption 
goods as both the initial UVR and its growth over time are negatively associated with market share 
increases. This means that Italian high quality exports suffered from the price competition of 
varieties coming from the rest of the world and this effect is stronger for products having a higher 
relative price compared to the other goods of the same category. In absolute terms this effect is, in 
any case, rather small compared to that taking place in the other two categories. Turning to the 
demand effect, income per capita is never significant although it tends to show a negative sign. As 
to the demand for quality variable, QDEM is significant only for medium quality goods and its sing 
is positive, indicating that the quality upgrading effect has been reinforced by the demand for high 
quality goods from the consumers of the partner countries.  
 Summing up, the results are in line with our initial assumptions: low quality consumption 
goods experienced a process of quality upgrading while for medium quality goods, together with a 
small quality upgrading effect, the demand for quality of partner countries contributed to mitigate 
the long run market share fall. This means that the assumption of a “made in Italy” effect in 
explaining the choice of Italian goods vis a vis other varieties with a similar price can be a good 
explanation for their extremely positive performance in terms of market shares during the crisis. 
Finally, high quality goods seem to be penalised by the price competition from other countries, 
which amplified the market share fall. 
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7. Conclusions 
During the financial crisis, EU imports volumes from Italy decreased sharply and, quite 

surprisingly, low quality goods suffered more than high and medium quality goods. However this 
performance has been mainly due to capital goods that, together with intermediate goods, are more 
pro-cyclical than consumption goods. Considering only the latter category, low quality goods 
showed a volumes stabilisation during the crisis and, at the same time, an increase in market share. 
Indeed, there is evidence of a much more relevant gain in market share for medium quality goods.  

This descriptive evidence needed a confirmation by quantitative analysis. In the long run,  
elasticity to the income per capita is significant for medium and high quality goods, while the latter  
have a negative but small UVR elasticity. These results are a confirmation of the quality Engel 
curve assumption as the responsiveness to income changes increases with the quality level of 
imported products.  

More surprising results come from medium and low quality goods. As for the latter, their 
long run reaction to price changes is strongly positive, suggesting that a strong quality upgrading 
took place within this category. As for medium quality goods, the contemporary volumes decrease 
and market share gains could be explained by the fact that some goods of this category upgraded 
their relative quality or that they has been perceived as high quality goods by the consumers of the 
importing countries because of a “made in Italy” effect. 

To test the relevance of quality upgrading/perception hypotheses, the relation between 
market shares and relative unit value has been estimated. Our results seem to confirm that low 
quality consumption goods experienced mainly a process of quality upgrading between mid ‘90s 
and 2008, which may have helped to sustain volumes and market shares during the crisis. As for 
medium quality goods, together with a small quality upgrading effect, the demand for quality of 
partner countries contributed to mitigate the long run market share fall and it may be the main 
determinant of the strong market share increase during the crisis. 
 All in all, on the one hand evidence coming from previous empirical literature about a 
quality upgrade of Italian exports seems to be confirmed. On the other hand, this process could have 
been of some help to mitigate export volumes fall during the crisis; in this respect, our results 
suggest that the upgrading of medium and low quality goods  mattered.  
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