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Quality Indicators: creation and interpretation Hylke Vandenbussche, University of Leuven A) Data This technical note summarizes the paper by Vandenbussche (2014),"Quality in Exports", Economic Papers, DG ECFIN, which develops the theoretical background and empirical approach to the construction of quality indicators. In short, Quality Indicators, use mainly two information sources. First, we used Comext (EUROSTAT) trade flows at product (CN8) level to obtain unit values as a proxy of prices. Second, we use information of the firm-level dataset ORBIS to obtain a proxy for country-product costs. In our empirical analysis we consider all the CN8 products, for which we have sufficient information on the cost side, exported by each European Member state as well as China, US and Japan to the EU market (EU28). This results in 31 countries of origin whose export products we can compare within the same product market. In terms of products, in this update, we considered all CN8 product codes, while in the previous, only product codes that did not change over time, during the period 2005-2011, were considered. This resulted on average in about 6000 instead of 4000 exported products1 for each of the EU MS and its world competitors i.e. US, Japan, China. To construct this set of indicators, we computed for each product (CN8) exported by a country to the EU market, its normalized quality rank based on the method explained in Vandenbussche (2014). In each narrowly defined product category (CN8), we compare exports of 31 countries of origin (EU MS, US, China, Japan) exporting to the EU. A quality rank of 1 reflects the highest quality in the EU market for a particular "country of originproduct", while a rank of 0 is the lowest quality rank. For example, in section B3.3, for each quality rank listed on the horizontal axis, we then show for a particular country the frequency of its export products in each quality rank category, which gives us the quality rank density graph. Important to note is that in assigning a quality rank to a product, we take into account the number of other countries also exporting the same product (CN8) to the EU market. The quality indicator relies on observables such as export prices and costs or mark-ups of exported products: •



The data on export quantities and values of exported products that we use in our analysis come from COMEXT (Eurostat) for all the years 2005-2014.



The number of exported products by country of origin varies in the data because the range of exported products differs by country.
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•



Prices or "unit values" of products at CN8 level were obtained by dividing export values by export weight (kilograms) which results in a "price" per kilogram exported.



•



For costs, we turn to the firm-level dataset ORBIS which covers most EU as well as US, Japan and China.



To obtain a country-product cost measure, we first match the 4-digit Nace Rev. 2 primary Industry classification of ORBIS for firms in the country of origin with the CN8 product classification (via CPA codes) to which a particular product belongs, in order to have an idea of the cost of each exported product. Our cost data are variable costs data, consisting of both wage costs and material costs. Due to different accounting practices and data availability, for some countries, instead of wage costs and material costs, we used cost of goods sold. This was the case for China, Cyprus, Denmark, United Kingdom, Greece, Ireland, Japan, Lithuania, Malta, United States, Latvia and Netherlands. One caveat is that ORBIS does not report all the very small firms and thus has a bias towards larger firms. But since exporters tend to be larger firms, we expect variable costs estimates coming from this data to be a good proxy. To take this potential bias into account, we consider the variable cost of the median firm in the sector as a proxy for the costs of all the CN8 products that map into this industry classification. Arguably, the median is less influenced by outliers than the average. Thus, for each country in our sample (all EU countries, US, China and Japan) and for each 4digit NACE sector that CN8 products map into, we take the cost level of the median firm for that country-sector to be a proxy for the marginal cost of a country-product variety exported by that particular country. 2 Costs are measured in EUR. When we don't have enough data to compute all the yearly costs at the 4-digit Nace code, we filled the missing years back casting and forward casting using, firstly the growth rate of the cost ratio at 2-digit Nace code and secondly, the growth rate of the cost ratio at country level. Also, we only include CN8 products that map into to the NACE revision 2, in manufacturing (sector 10 to 32). Ireland position may be heavily influenced by the presence of foreign multi-nationals, thus making their exports not directly comparable with the other EU countries where the presence of MNEs is much lower.
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Since rankings are always determined within the same year, there is no need for deflation since both numerator and denominator are expressed in euros of the same year.
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B) Indicators In this section, we illustrate the indicators that are made available on the IDR platform with an example (Portugal). Some indicators are showed by quality category. We defined five quality categories containing one fifth of the normalized quality range between 0 and 1. A quality rank of 1 reflects the highest quality in the EU market for a particular "country of origin-product", while a rank of 0 is the lowest quality rank. "Bottom" quality represents all products with a quality rank between 0 and 0.2; "low" quality stands for products with quality range 0.2-0.4, "middle" is for quality in range of 0.4-0.6, "high" is for quality in range 0.6-0.8 and "top" quality is for products with a normalized quality rank between 0.8 and 1.0. B.1) Quality average rank B1.1) Quality average rank, country comparison In the graph below, we have the quality average rank (weighted by export values) in the years 2009 and 2014, of all EU MS plus US, Japan and China. The EU countries with higher quality are Ireland, Cyprus, Denmark, United Kingdom and France. Japan and the US are also characterized by high average quality, while China presents an average low quality. The worst performers in EU are Lithuania, Poland, Slovakia and Spain. The average quality decreased significantly between 2009 and 2014 in Luxembourg and Spain. 0,8 0,7



Quality Average Rank



0,6 0,5 0,4 0,3 0,2 0,1 0,0



LT PL SK ES EL HR RO CZ BG SI EE LV HU PT LU MT BE FI DE IT NL AT SE FR UK DK CY IE



2009



JP CN US



2014



Source: Comext (EUROSTAT), ORBIS data and own calculations.



B1.2) Quality average rank, dynamics We can also analyse country by country evolution. Here we can find the evolution of Portugal average quality rank in the period 2005-2014. The main picture, in our view, is a trend to a decrease of the average quality rank of Portuguese exports. The period 2006-07 presents a high average level when compared with other years. To understand this particular result, a deeper analysis should be developed.
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Source: Comext (EUROSTAT), ORBIS data and own calculations.



B.2) Share in top quality category B2.1) Share of Number of Different Products Exported in Top Quality Category, comparison across countries 0,7 0,6 0,5



Share of Number of Different Products Exported in Top Quality Category (normalized quality ranging between 0.8-1)
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Source: Comext (EUROSTAT), ORBIS data and own calculations.



In the graph above, we show the number of different exported products (as a share of a country's total number of different products) that belong to the top quality category (with a normalized quality ranging between 0.8-1). Note: One product corresponds to one CN8 product code. This graph shows us the winners and losers in terms of quality products between 2009 and 2014. World competitors on the EU market such as Japan, US and China have gained in terms of the number of top quality different products being exported to the EU. Winners on the EU side are Finland, Sweden and Croatia, which gained in the number of different top quality products in 2014 compared to 2009. While countries like Luxembourg, Belgium and Spain, lost products in the top quality range.
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B2.2) Share of Exported Value in Top Quality Category, comparison across countries 0,7



Share of Exported Value in Top Quality Category (normalized quality ranging between 0.8 and 1.0)
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Source: Comext (EUROSTAT), ORBIS data and own calculations.



With this indicator, we show the share of export value at the top quality range (with a normalized quality ranging between 0.8-1.0). Ireland, Cyprus, Malta and Denmark are the EU countries where the top quality range has a higher share, around 62% of total export value in the case of Ireland. Japan and US also have significant shares of their exports to the EU28 market in the top quality range, respectively 34.0% and 43.2%. On the other side we find China with only 1.9% export value in the top quality range. The EU MS with lower share in the top quality range are Spain, Poland, Slovakia and Greece. The biggest losers, those with biggest losses from 2009 to 2014 were Ireland, Cyprus and Luxembourg. Among the winners, those where we observe the biggest improve we have France, Latvia and Croatia. B.3) Distribution of Products Exported by Quality Rank B3.1) Number of Different Products Exported by Quality Category Portugal Number of Different Products Exported by Quality Category 2000 1500 1000 500 0
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Source: Comext (EUROSTAT), ORBIS data and own calculations.
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With this indicator one sees the number of different products that a country is exporting in each quality category. In the graph above, we see that Portugal exports more different products in the bottom quality category in 2014 than in 2009. More than 1600 in 2014 while in 2009 it exported less than 1500 different products in that category. In the top quality category we observe a reduction in the number of different products exported, from 2009 to 2014. Note: One product corresponds to one CN8 product code. B3.2) Share of Number of Different Products Exported by Quality Category The number of different exported products is not the same in different years and across countries. In part this may be driven by country size. Using shares per category normalizes this indicator, facilitating the comparison in different years and across countries. Portugal Share of Number of Different Products Exported by Quality Category 0,30 0,25 0,20 0,15 0,10 0,05 0,00
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Source: Comext (EUROSTAT), ORBIS data and own calculations.



With this indicator we see the share of number of different products that a country is exporting in each quality category both in 2009 and in 2014. For Portugal, for example, we see that in 2014, relatively to 2009 the share of the bottom and low categories increased while the share of the top quality category decreased. Note: One product corresponds to one CN8 product code. B3.3) Quality Density Function (Number of Different Products Exported) The below graph is a density (frequency) distribution that tells what type of quality goods a country is exporting. In this indicator, we have the same information than in the indicator in sections B3.1 and B3.2. The difference is that now, the data is not summarized in 5 categories.
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The estimated density function smooths the distribution and avoids the artificial definition of categories. However, in order to have a smooth curve, one looses some detail. A distribution skewed to the left (towards 0) indicates that a country specializes in exports of low quality goods. A distribution skewed to the right (towards 1) indicates that a country mainly exports high quality goods. The bold line gives the quality rank distribution in 2014 and the dotted line gives the quality rank of exported goods in 2009. By comparing the two, one can see the quality dynamics in exports of a country over time. For Portugal, for example we see a worsening of the quality being exported, with a shift of the distribution to the left, more in the direction of low quality exports.
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Source: Comext (EUROSTAT), ORBIS data and own calculations.



Note: density functions were estimated using a Epanechnikov kernel function width bandwidth = 0.1.
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B.4) Distribution of Export Value by Quality Rank B4.1) Share of Export Value by Quality Category Portugal Share of Export Value by Quality Category
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Source: Comext (EUROSTAT), ORBIS data and own calculations.



With this indicator we see the share of value that a country is exporting in each quality category both in 2009 and in 2014. For Portugal, for example, we see that the share of categories low and high have increased from 2009 to 2014 while categories middle and top decreased. The share of category "bottom" remained relatively constant. B4.2) Quality Density function (Export value) The below graph is a density (frequency) distribution of export value, which tells us the type of quality that the exports (in value) from a country have. Portugal Export Value by Quality Rank
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Source: Comext (EUROSTAT), ORBIS data and own calculations.



For Portugal, for example we see a decrease in high quality and an increase in low quality, which may suggest a loss in non-cost competitiveness or that the recent increase is exports was driven by lower quality products.



8



In this indicator, we have the same information than in the indicator in section B4.1. The difference is that now, the data is not summarized in 5 categories. The estimated density function smooths the distribution and avoids the artificial definition of categories. However, in order to have a smooth curve, one looses some detail. This can be observed with the example of Portugal, where the density curve in the range 0.6 to 0.8 is smaller in 2014 than in 2009 while that should not be the case as we can see with the previous indicator. With the previous indicator we know that the share of the "high" category (0.6 to 0.8) was higher in 2014 than in 2009. Note: density functions were estimated using a Epanechnikov kernel function width bandwidth = 0.1. References: Vandenbussche, H. (2014),"Quality in Exports", Economic Papers, European Commission, DG ECFIN. Di Comité, F., J. Thisse and H. Vandenbussche (2014), »Verti-zontal Differentiation in Export Markets », Journal of International Economics, 93, pp. 50-66. Contact: Statistical Officer, Vitor Martins,T: (internal) 94386, European Commission, DG ECFIN, Rue de la Loi, 173, Brussels
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