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Abstract

We apply a simple method to study the relative quality of Chinese versus European products
exported in the clothing sector after the end of the Multi-Fiber Arrangement. Based on the
model of Foster et al., (2008), we interpret the change in relative export prices and quantities
sold in narrowly defined product categories as an indicator of quality shifts. Using UN Comtrade
data, we find that European varieties exported to the US typically sell for a higher price than
identical Chinese varieties exported to the US, but this price gap is narrowing. Despite rising
prices, Chinese varieties are gaining market share. This opposite movement of relative prices
and quantities sold in the same destination market are a strong indication of China’s moving
up the quality ladder in its clothing exports relative to the EU. While European core products
in clothing are stable over time, Chinese exports show product dynamics with exit and entry of
new core products every year.
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I. Introduction

The general notion that many people have is that Europe exports high quality goods, while
China exports low quality goods. This is related to Linder’s (1961) hypothesis which states
that richer countries export higher quality goods.l If this is the case, Europe should not worry
too much about adverse effects of competition. Vertical differentiation through quality differ-
ences softens price competition and allows firms at either end to survive and retain their market
shares. One of the purposes of this paper is to see if the evidence in trade data is consistent
with this perception. If European exports are indeed characterized by higher quality, we would
expect prices of European products to be higher than Chinese ones. This is indeed what we find
when comparing EU and Chinese exports in clothing to the rest of the world (RoW). However,
this could also be explained by differences in product mix or destinations between European
and Chinese exports. Thus, we also explore these possible determinants in our analysis. An-
other issue to keep in mind when comparing EU and Chinese export prices is whether a high
price of European products can truly be associated with higher quality, or is a reflection of
higher production and other costs. While cost and quality push prices in the same direction,
their implications for sales are very different (Foster ef al., 2008). To distinguish between cost
and quality is not trivial. Here we take a simple and descriptive approach used in other empiri-
cal studies, which consists in comparing relative prices and quantities. The intuition behind this
is the following. When the price of a relatively low-priced good goes up, while at the same time
consumers buy more of it, the relative quality of that variety has increased. Despite its higher
price, consumers buy more (Foster ef al., 2008; Baldwin and Harrigan, 2011; Di Comite,
Thisse, and Vandenbussche, 2011). In the opposite case when the price of an initially high-
priced good comes down, but sales are not rising, its relative quality is decreasing.

In this paper we study one particular sector in detail, clothing. This sector is particularly
interesting for various reasons. Firstly, clothing exports from China have increased rapidly,
following China’s entry into WTO in 2001. Secondly, clothing has for a long time experienced
special treatment in the international trading system. When China entered the WTO, the cloth-
ing sector was still protected by the Multi-Fiber Arrangement (MFA from now on) which al-
lowed developed economies like the EU and US to restrict their imports of clothing products.
However, in 2005, the MFA came to an end, which marked the beginning of an increase in
competition in the sector. Finally, the clothing sector is particularly interesting from an EU per-
spective given that this sector has for a long time been on decline both in terms of production
and employment.2 The sector’s strategy to increase innovation with a diversification towards

' See also Fajgelbaum et al., (2011), Hummels and Klenow (2005) and Latzer and Mayneris (2011).

: According to Eurostat data, the clothing sector in EU15 (NACE C14) has seen negative growth rates in its volume of production,
turnover, and employment for almost all years since 2000.
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high quality and specialty products (see European Commission, 2007) did not seem to have
altered this trend considerably. The purpose of this paper is to see at a detailed product-level
whether and how that increased competition has affected EU exports to the RoW and to a par-
ticular destination market relative to Chinese exports in the same HS6 digit product categories.

Our results suggest that the EU and China export the same types of clothing products to
the RoW. This seems to be in line with Schott’s (2008) findings. He reported that China and
OECD countries have substantial overlap in the type of products they export to the US. For
EU and Chinese clothing exports to the RoW, as we show in this paper, this also seems true.
Our findings show that even after the MFA, which ended the protection of developed countries
from imports of clothing products from developing countries, EU and China keep on exporting
the same type of clothing products with an almost perfect product overlap.

The large overlap in product range that we observe in EU and Chinese exports suggests that
price differences between these economies do not result from a different product mix, but rather
from different prices within the same product (HS6) categories. When comparing EU and Chi-
nese prices on a product-by-product basis, we find that, for the large majority of products, EU
prices are higher than Chinese prices between 2000 and 2009. This is true when we compare
prices of both economies to the RoW, or when we fix a particular destination market, the US.
Our findings show that, while EU prices are consistently higher in narrowly defined product
categories within clothing, EU sales are consistently lower than sales of similar products sold
by the Chinese producers. With two countries producing the same good, the country which sees
both its quantities and prices increase relative to the other country is likely to be experiencing
relative improvements in the quality of the goods it produces. This is what we observe to be
the case when comparing China to the EU. In recent years, Chinese export prices have been
increasing relative to the European ones, while the sales of these Chinese products in narrowly
defined categories within clothing have been going up relative to the European ones. Hence
Chinese products are likely to have improved in quality, compared to European products.

The evidence provided seems to be consistent with an increase in the vertical differentiation
of Chinese firms vis-a-vis European firms. Thus, the competition from Chinese products has
likely intensified, also in terms of quality. Ever since the end of the MFA in 2005, EU prices
and Chinese prices in clothing products have been converging, suggesting that price competi-
tion is tougher, making it more difficult for EU products to continue to price high in interna-
tional markets. Moreover, we find a continuous alteration of “core” products on the Chinese
side, not so much on the EU side. Whereas the EU’s set of core products in terms of export
value to RoW remained pretty stable over our period of analysis, this is not the case for China.
China’s core export products in 2000 were very different than its core products in terms of ex-
port value in 2009, indicating a high degree of product dynamics on the Chinese side.
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I1. Data and Methodology

We use export data from the UN Comtrade database which contains product-level trade
data at the HS6 digit level, for the period 2000 to 2009.

Prices are calculated from values and volumes, resulting in unit values. In order to make
prices comparable across different products, we calculate unit values as a relative measure to
the “world unit value”. For example, if this measure takes a value of 2, it means that prices
are twice as large as the average price at which the product is sold in the world. If it is 1, then
prices are as high as the world average price.

Depending on the revision of the Harmonized System (HS), there are between 270 and 294
different HS6 products belonging to the clothing sector (HS codes starting with 61, 62, and 63).
During the period of analysis, HS was revised twice. To account for this, we drop product lines
where the correspondence across versions was many-to-many and prevented comparison across
years. We also dropped observations where export quantities were not reported and hence unit
values could not be calculated. This results in a sample of about 240 product lines representing
around 92 and 96% of exports in the sector for China and the EU respectively.

Another difficulty is that the definition of the EU changed during the period of our analysis,
due to the accession of new EU member states. To account for this we use a pragmatic ap-
proach and simply include all EU-15 countries into our EU definition, i.e. countries that were
always part of the EU from 2000 to 2009. So what we refer to as EU exports in this paper, are
always exports of EU-15, where we exclude exports from and to the new EU member states.

In our analysis we do not consider ownership effects, so we cannot differentiate between
“true” Chinese products and those products that are assembled by say European firms in China
and exported from China. Both types of products will occur in our data and may well explain
some of the patterns we observe.

We focus on the clothing rather than on the textiles sector. The clothing sector is a sec-
tor that is typically constituted of final products while textile products are often considered as
inputs into clothing. For example, textiles include product such as silk, wool and cotton (HS
codes starting with 50, 51 and 52 respectively), while clothing includes articles such as men’s
overcoats made of wool (610110), of cotton (610120) or of manmade fibers (610130). Given
that the textile sector is predominantly an intermediate product sector with less opportunity for
differentiation and price difference, we decided to focus on clothing products.
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III. Comparing EU and China’s Exports
in Clothing to the Rest of the World

A. Export volumes, values, and prices

This section compares total exports in clothing products by EU-15 and by China to the rest
of the world (RoW) over the period 2000~2009. The comparison involves export volumes, val-
ues, and unit values.

It is clear from Figure 1a that before China’s entry in WTO in 2001 its exports of clothing
products were already much higher than that of the EU, suggesting that there might have been
a comparative advantage of China in this sector even before it gained improved market access
to the rest of the world. Ever since the entry of China into the WTO in 2001 Chinese exports of
clothing have increased steeply, while EU exports have largely remained at their original level.
The outbreak of the financial crisis in 2008, seems to have affected Chinese export volumes
relatively more than the EU’s, although both economies saw a similar decrease in their exports
of clothing to the RoW in terms of value (Figure 1b).

Figure 1a. Quantity of clothing exports to the rest of the world

(Unit: Million Kilos)
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(Source) Authors’ calculations using data from UN Comtrade.
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Figure 1b. Value of clothing exports to the rest of the world

(Unit: Million US Dollar)
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(Source) Authors’ calculations using data from UN Comtrade.

For the large majority of clothing products within narrowly defined product categories
(HS6), it can be noted that EU export prices are consistently above Chinese export prices
throughout the sample period. This can be seen from Table 1, where for each year between
2000 and 2009, for around 80~90% of the HS6 products exported, the unit value of EU exports
exceeded that of the Chinese. In terms of the median price evolution within the clothing sector
(Figure 2), European prices in clothing are falling since 2005, the year which marked the end of
the MFA, whereas Chinese prices are on the rise, relative to the world prices.

A formal test of price convergence for the period 2005~2009 as a whole, as well as for each
year, reported in Table 2, confirms that this price convergence is statistically signiﬁcant.3

* The convergence test consists in calculating the difference in EU and China export unit values for each 6-digit HS product and
then testing whether these differences were equal in year ¢ with respect to year - or ¢-5 using a one-sided t-test.

308



Moving up the Quality Ladder? EU-China Dynamics in Clothing

jei

Table 1. Unit Value Comparison EU-China in Clothing Products

(exports to the rest of the world, HS6)

Yo | Towtmmberorniss | GEEEEE B | orwhieh Chineseuni
products™ value > Chinese unit value value > EU unit value

2000 241 82.6% 17.4%

2001 233 82.4% 17.6%

2002 231 84.8% 15.2%

2003 231 85.7% 14.3%

2004 241 91.7% 8.3%

2005 241 91.7% 8.3%

2006 241 93.4% 6.6%

2007 209 91.4% 8.6%

2008 215 84.7% 15.3%

2009 220 77.3% 22.7%

(Note) * Number of HS6 products for which we have no missing values for quantities.

(Source) Authors’ calculations using data from UN Comtrade.

Table 2. T-tests on convergence vs. divergence of EU and Chinese clothing unit values

Average difference | Average difference
. L L, P-value
Period in unit values, in unit values, § Trend
# e (convergence)
year 1 year 2

2005~2009 0.850705 0.340920 0.00 Convergence***
2005~2006 0.850705 0.804580 0.28 Convergence
2006~2007 0.804580 0.637243 0.01 Convergence***
2007~2008 0.637243 0.486857 0.03 Convergence**
2008~2009 0.486857 0.340920 0.03 Convergence**

(Note) #Average difference between EU and Chinese export unit values in the first year indicated in the first
column (difference 1), "Same for the second year indicated (difference 2). §Correspond to the t-test with

H,;: difference 1 = difference 2, H o, difference 1 > difference 2, that is, convergence.

(Source) Authors’ calculations using data from UN Comtrade.
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Figure 2. Relative unit values of clothing exports to the rest of the world

(Unit: median)

1.8
1.6
1.4
1.2
N \_/\//
T T T T T T
2000 2002 2004 2006 2008 2010
Period
EU15 China

(Source) Authors’ calculations using data from UN Comtrade.

B. Product overlap and product mix similarity

Similar to Schott (2008) for the US, we verify to what extent the EU and China specialize
in different product categories within the clothing industry. Surprisingly, when comparing their
exports in HS6 categories to the RoW, we find that the range of exported products overlaps
perfectly in the sense that both economies export an identical set of products. Indeed, in Table 3
we report the number of products that are exported by both the EU and China versus the num-
ber of products that are exported only by the EU or only by China. We see that all products are
exported by both economies in all years. Put differently, both the EU and China export in every
HS6 digit product category within the clothing sector, which is consistent with Schott’s (2008)
results when comparing Chinese and OECD exports to the Us.'

Thus far, we have only counted the number of products exported by both. But a comple-
mentary question is to what extent the EU and China differ in terms of the values of the prod-
ucts they export. To explore this issue we use the Finger-Kreinin (1979) index which can give
an idea of the overlap of the export portfolios of two economies in a specific industry.5 The
index lies between 0 and 1. A value closer to 1 indicates similarity in export portfolios between
China and the EU, accounting for the relative importance of each product in terms of export
shares. We find the Finger-Kreinin index for clothing to lie around 0.58 for the entire sample

‘of course, we cannot rule out that differences exist at lower levels of product aggregation which cannot be observed.

The Finger-Kreinin-index is calculated as ¥,., min(sh,cy,, Shi,), where sh,qy, and sh,;, are the shares of product i in year 7 in

i€l

total Chinese and EU exports respectively.
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period, suggesting that while both EU and China are present in each product category, their
exports are different, with little indication that this is changing over time.

We now turn to the dispersion of EU and Chinese export values across 6-digit HS products.
To this end Table 4 reports the standard deviation and inter-quartile range of export shares as well
as the Gini index for export values. Results do not show remarkable differences in the dispersion
of export shares between EU and China. The Gini index for Chinese export values is somewhat
smaller than that of EU exports, suggesting that the latter are more concentrated. Also, there seems
to be an upward trend in this index for both EU and Chinese exporters suggesting increasing con-
centration for both exporters. However, the differences are very small which leads us to conclude
that the overall level of concentration of export values of China and EU are very similar.

Table 3. Total clothing exports to the rest of the world

Year 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Exported by both | 292 | 292 | 294 | 294 | 294 | 294 | 294 | 271 271 271
EU-only 0 0 0 0 0 0 0 0 0 0
China-only 0 0 0 0 0 0 0 0 0 0

(Note) The table reports the number of 6-digit HS codes for which both EU and China report non-zero export values.
(Source) Authors’ calculations using data from UN Comtrade.

Table 4. Descriptive statistics on the dispersion of export shares in clothing

EU China
Inter- Inter-
Standard  quartile Standard  quartile

Year Mean  Deviation range Ginilndex| Mean  Deviation range  Gini Index
2000 | 0.0041 0.0073 0.0036 67.4% 0.0041 0.0071 0.0039 66.0%
2001 | 0.0041 0.0074 0.0036 67.6% 0.0043 0.0069 0.0042 64.0%
2002 | 0.0041 0.0072 0.0038 67.9% 0.0043 0.0072 0.0043 64.6%
2003 | 0.0041 0.0072 0.0039 68.0% 0.0043 0.0072 0.0043 64.9%
2004 | 0.0041 0.0073 0.0036 69.1% 0.0041 0.0068 0.0038 65.0%
2005 | 0.0041 0.0073 0.0038 69.5% 0.0041 0.0076 0.0041 67.0%
2006 | 0.0041 0.0072 0.0037 69.2% 0.0041 0.0078 0.0041 67.8%
2007 | 0.0041 0.0071 0.0038 68.5% 0.0048 0.0089 0.0047 67.1%
2008 | 0.0041 0.0072 0.0036 69.1% 0.0047 0.0080 0.0048 66.2%
2009 | 0.0041 0.0072 0.0041 68.8% 0.0045 0.0082 0.0047 67.2%

(Note) The mean, standard deviation and inter-quartile range are calculated using the share of each 6-digit HS code in
total export value. The Gini index is calculated using the export value of each 6-digit HS code.
(Source) Authors’ calculations using data from UN Comtrade.
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C. Core products

This section aims to identify the exports which are “core” for the EU and for China to the
extent that they represent the top 10% centile of export shares. The questions we are interested
in are 1) did “core” products change over time?; 2) are “core” products overlapping?; 3) has the
overlap of Chinese and EU “core” products been increasing over time?

Some of our findings are illustrated in Figure 3 and can be summarized as follows. For the
EU we find that the HS6 digit products representing the top 10% centile of export value in the
starting year of our analysis i.e. the year 2000, still represent a high share of export value in the
final year of our analysis, 2009. In contrast, China’s core products changed much more during
that same period. The products belonging to the top 10% of export value in the year 2000, no
longer represented a large share of export value in 2009. Interestingly, the share of EU-2000
core products in Chinese exports in the year 2000 increased over time, suggesting that, at least
for core products, China’s export mix became relatively closer to the EU’s. However, while
EU core products which did not change much over time gained in importance in China’s export
portfolio, the overlap in clothing products between China and EU in the final year 2009 remains
small. In sum, product dynamics in clothing appear much stronger for China than for the EU.

Figure 3. Share of core products in clothing export value

(exports to the rest of the world)

.55

57
45 +

4
.35

3

T T T T T T
2000 2002 2004 2006 2008 2010
Period
EU 2000 cp exp in EU exp = EU 2000 cp exp in CHN exp
— CHN 2000 cp expin EUexp = CHN 2000 cp exp in CHN exp

(Note) Core products (CP) are defined as the 10% of clothing products with the highest value of exports for
each exporter in 2000. This basket of core products is defined separately for China and the EU and kept fixed
throughout the period. The figure presents the evolution of the share of both core product baskets in total export
values.

(Source) Authors’ calculations using data from UN Comtrade.

When looking at unit values of core products in Figure 4, we notice a clear distinction. For
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the EU we find that average export unit values of both its own core products and China’s core
products have a similar magnitude and evolution. However, we find that Chinese exports of
its core products appear to have higher unit values than Chinese exports of EU core products.
This seems to correspond with the phenomenon described in international trade as “shipping
the good apples out”, where countries export products of high quality, explaining the relatively
high unit value. In this sense, the challenge for emerging countries’ entrepreneurs appears to be
that they have to produce goods of sufficiently high quality in order to gain access to foreign
markets, where standards can be more stringent or consumers are more sophisticated.

Figure 4. Core product unit values of clothing

(exports to the rest of the world)

\/\\/\

2 4 ==
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‘| —
T T T T T T
2000 2002 2004 2006 2008 2010
Period
UV of EU 2000 cp in EU UV of EU 2000 cp in CHN
— UV of CHN 2000 cp in EU — UV of CHN 2000 cp in CHN

(Note) Core products (CP) are defined as the 10% of clothing products with the highest value of exports for
each exporter in 2000. This basket of core products is defined separately for China and the EU and kept fixed
throughout the period.

(Source) Authors’ calculations using data from UN Comtrade.

IV. Price versus Quantity Analysis

It is a well-established practice in the domain of international trade to exploit prices and
price dynamics to extract information on product characteristics. For a seminal contribution,
see Armington (1969). However, we know that prices are affected by both demand and sup-
ply factors (Foster et al., 2008). This implies that the observation of higher prices alone cannot
be used as an indication of higher quality in isolation, but it needs to be complemented with
an effort to disentangle the two different sources of price differentials. One way to distinguish
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cost from quality aspects involved in prices is to consider quantity sold, since costs and quality
have a very different effect on quantities sold (Di Comite et al., 201 1).6 Looking at trade from
the viewpoint of monopolistic competition, prices are the results of firms’ optimal behavior
in terms of profit maximization. This means that there are only two reasons why prices can be
high: either high demand, possibly driven by high quality, or high marginal costs of production.
However, when high prices are the result of high quality embedded in the product, this high
quality will shift demand out and result in high sales and prices. On the contrary, when prices
are high because of high costs, low quantities sold will ensue. To sum up, the combination of
prices and corresponding quantities sold tells us whether quality or cost is driving the price pat-
tern that we observe.

A. A simple model to study relative quality

A model that clearly makes this point is the one by Foster et al., (2008), who develop a sim-
ple model of monopolistic competition with non-constant markups and vertical differentiation,
or “quality”, based on Melitz and Ottaviano (2008). The industrial structure of the clothing sec-
tor is typically characterized by a high number of relatively small firms that are not big enough
to affect world prices of clothing or collude on the entire global market but still enjoy some
market power on the particular variety they sell. As a consequence, monopolistic competition
seems an ideal modeling framework to study “clothing”.

Of the many alternative models of monopolistic competition, though, few have the interest-
ing property of allowing prices not to depend on productive efficiency alone or market-specific
demand parameters. In Foster ef al., (2008), demand shifters that can be interpreted as quality
enter consumers’ utility as a variety-specific parameter denoting the willingness to pay for the
first unit of the good.7 Given the nature of our data, a variety here is considered a HS6-export-
ing market combination (i.e. a given EU and a Chinese HS6 represent the same product but
different varieties). A convenient way of expressing consumers’ preferences is the following:

= B 2 Y 2
U _/;ESasqqu—j_/;esqus—f [ sesqsds] +q,

g, represents the amount consumed of variety s €S, where s denotes the country where the good
was produced, in our case China or the EU, and S is the total mass of varieties available to con-

° Note that here we do not assume any correlation between quality and marginal cost in order to consider their effects separately.
This is equivalent to assuming that quality is generated through fixed outlays such as R&D expenses, which do not affect equilibrium
prices.

" With more detailed information on costs of production, it would have been possible not only to identify quality trends, but also
pure quantity shifters in the demand function, such as in Di Comite et al., (2011). In the current context, we just need to base our analysis
on the assumption that there are no idiosyncratic quantity shifters affecting European clothing exports vis-a-vis Chinese ones, but that the
entire difference runs through the demand shifters.
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sumers in a particular market.

The first parameter, o, captures the intrinsic quality of a variety: the higher _, the higher
the utility that consumers all over the world derive from the consumption of that particular
variety s of the good. The second parameter, 3, can be seen as reflecting the degree of product
differentiation in the clothing sector: the higher S implies that varieties are perceived as being
more differentiated. As a consequence, consumers are willing to pay more for each of them,
which in turns results in lower quantities sold for each variety. The third parameter, ¥, denotes
the substitutability between varieties of the same good: the higher ¥, the lower amount of utility
consumers enjoy from the consumption of a particular variety when they are already consum-
ing different varieties of the same good. See Di Comite et al., for an extensive analysis of the
function and its parameters. The last term, g, is simply a numéraire good representing all the
other goods consumed in the economy.

As usual in monopolistic competition models, firms are not supposed to interact strategi-
cally and consider the behavior of other firms in the market as given. The competitive environ-
ment experienced by each variety is then affected by the optimal pricing strategies of the com-
petitors which are, in turn, determined by the distribution of structural parameters. Standard
aggregate indicators can be used to capture the interactions between each firm and the market
at large.

Once consumers and firms optimize their behavior, the former subject to a standard budget
constraints and the latter considering a simple profit function, 7 = (p - c ) ¢ - f,, optimal prices
and quantities can be expressed as:

. 05t ( yN )c_z—c_
Ps =7 28 +yN) 2

and

*_1[as—c5 ( YN )&—5]
=52 26+yN) 2

Where a, B and 7 are the same parameters representing, quality, product differentiation and
substitutability of a variety s respectively. N is the number of competing varieties in product
market S in a particular destination market and & and ¢ are average quality and average mar-
ginal cost of other firms operating in the same product and destination market. When fixing a
particular destination market like the US, we control for all the price and quantity determinants
that EU and Chinese varieties have in common when selling to the same destination market and
that feature in the second terms on the right hand side in the above expressions.

In contrast, the first term on the right-hand side from the above expressions, contain variety
specific determinants of price and quantity. It can already be noted that a variety’s quality (e )
has a positive effect on both price and quantity, while marginal cost (C,) raises price but lowers
quantity. Hence, a comparison of relative price and quantity dynamics of Chinese versus
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European varieties in the same destination market is informative about the relative importance

of quality versus cost evolutions at the variety level.
B. Observations and predictions
The equilibrium prices and quantities of the Foster et al., (2008) model turn out to be useful

to shed some light on the quality upgrading dynamics of Chinese and EU exporters to a third
destination market, say the US, noting that

avi i (oni) _|om

Jdag dcg Jdag dcg
but

9s o 995 . |99 - |29

dag dcg dag dcg

Hence, a variety’s quality () has a positive effect on both equilibrium price and quantity,
while marginal cost (C), raises price but lowers quantity. Thus, while price movements alone
are not sufficient to identify whether cost or quality is the source of the rise, they are sufficient
when observed in combination with quantity movements. For example, rising prices can either
be a reflection of lower efficiency (higher costs) or higher quality or both. But in combination
with quantity movements we can identify the source of the price rise. If rising prices coincide
with lower sales, this is a reflection of higher costs. On the other hand, if rising prices coincide
with higher quantity sold, the Foster ef al., (2008) model would suggest that the quality deter-
minant is a more important explanation of the price rise.

EU vis-a-vis China: Comparison over time

Evaluating the relative export performance of the EU and China towards a specific market
and tracing the evolution of their unit prices and quantities shipped, we get an idea on the evo-
lution of quality and costs in the period considered. More precisely, we can determine which
one of the two price components i.e. quality or costs had a bigger impact on the comparative
evolution of unit values and volumes shipped from EU and China to third countries over time
to determine in which direction quality and costs with respect to the competitor have evolved:
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((aEDL Cp, )_ (a China + C China ))

* *
p.-P.= 5
ADI-pE )= (A (O~ Oleyina) + A(C = Corna )
2
and
qr-q: = ((Opt Cr) = (Ocpina t Corina))
o~ Leina 28
AP -qF )= (A (O g~ Coynd) T A(C = Conina )
2p

Looking at relative (EU vis-a-vis China) variations over time in prices and quantities, the-
following theoretical implications on the dominating effects can be drawn (Ax,=x, — x, | where
x=p, q and i= EU or China)

o If Ag >0 and Ap . >AD . = European exporters are improving their quality (Ta)
with respect to Chinese exporters;

If Aq, <Aq,,, and Ap, <Ap . = European exporters are reducing their quality advan-
tage (| ) with respect to Chinese exporters;

IfAq, >Aq,,, and Ap, <Ap . =European exporters are improving their efficiency (! c)
with respect to Chinese exporters;

« If Aq,, <Aq,,, and Ap, >Ap . = European exporters are losing cost competitiveness
(T ¢) with respect to Chinese exporters;

To see which of the above scenarios applies, we plot prices and quantities for all HS6 digit
clothing products exported by EU and China to RoW in Figure 5 for 2000, 2005 and 2009, cor-
responding to the first, middle and final year of our data. Each dot represents the relative posi-
tion of EU price and quantity versus China for a particular HS6 product.

317



jei

(for clothing exports to the rest of the world)

Vol.28 No.2, June 2013, 303~326

Hylke Vandenbussche, Francesco Di Comite, Laura Rovegno and Christian Viegelahn

http://dx.doi.org/10.11130/jei.2013.28.2.303

Figure 5. Relative quantities and unit values, EU vs. China
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(Note) A positive (negative) value on the horizontal axis means that European quantities in a particular HS6
is higher (is lower) than the Chinese quantity of the same HS6 to the rest of the world. Similarly, for prices on
the vertical axis, a positive (negative) value means that the European price is higher (is lower) than the Chinese
price for the same HS6.

(Source) Authors’ calculations using data from UN Comtrade.

The relative quantity that is shown along the horizontal line in Figures 5 is calculated as
follows:

QEU

QCH -1 lf QEU > QCH
QCH

_<W_1> ifQEU<QCH

where QEU and QCH are the quantities exported by EU and China respectively. Therefore, the
dots in the left-hand panel of the figures represent products for which the quantity exported by
China is larger, while those to the right are products for which EU exports are larger in quan-
tity. The distance between each dot and the central axis shows how large this difference is in
percentage. A similar measure is used for relative unit values:

UVEU
gy =1 iUV >uve
UVCH

- <W - 1) if UVEY < yveH
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where UV ' and UV " are the export unit values for EU and China respectively. So prod-
ucts where the unit value of EU export is higher are represented in the upper panel, while the
lower panel presents those for which the Chinese export unit value is higher.

It becomes clear that in 2009, observations on quantity are situated more on the left hand
side of the figure, suggesting that the relative sales of EU products vis-a-vis the Chinese sales
in terms of quantities have fallen compared to previous years. The fact that relative EU prices
are situated above the horizontal line suggests that EU prices are relatively higher than Chinese
prices. So EU products are keeping higher prices and selling less over time. These results sug-
gest decreasing quality differences between EU and Chinese exports (depressing both prices
and quantities of EU against Chinese exports) between 2005 and 2009. The trends observed for
the years between 2000 and 2005 indicate higher cost differences between European and Chi-
nese exporters with prices diverging and quantity differences increasing, i.e., for Chinese merits

or European demerits.

V. The US market

In our comparison of unit values, we have ensured that the higher unit values we find for
the EU are not driven by the product composition since both the EU and China are present in
all product categories. Moreover, instead of comparing average unit values across HS6 digit
products, we have instead compared unit values within the same HS6 digit products. However,
the higher unit values we find for EU exports of similar HS6 digit products could still be the
result of a different country-mix. Given that we have thus far analyzed EU and China’s exports
to the RoW, we cannot exclude that this price difference is driven by the fact that the EU may
be selling to a different set of countries than China. Suppose that the EU is typically exporting
products to developed countries, whereas China mainly exports to developing countries, then it
would not be a surprise that EU unit values are higher than China’s which would simply reflect
the fact of different incomes and market characteristics in destination countries. To accom-
modate for the country-mix, and to make the price comparison more meaningful, we should
compare EU and China’s exports in the same destination market. A comparison of prices and

quantities in the same destination market, therefore, seems more warranted.

A. Prices and quantities exported to the US market
We therefore repeat our analysis of prices and quantities presented in Figure 5 but limit our

attention to EU and Chinese exports in clothing to the US market. This is presented in Figure 6.
Interestingly, the results obtained earlier for exports to RoW are also present when comparing
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EU and Chinese exports to the same destination market, i.e., the US. Again we see that in 2009,
observations lie in the top left quadrant of Figure 6, suggesting that while EU prices are higher
than Chinese prices, EU quantities are lower. Our earlier results do not seem to be driven by
a country mix effect. Again, it can be noted that in 2000 EU exports to the US were more ex-
pensive than Chinese, but volumes were more similar and even higher for many Chinese HS6
products. In 2005, as the US market became more and more open to Chinese exports, the price
difference between European and Chinese products increased, while quantities of European
products decreased compared to Chinese products (the dots are shifted upwards and leftwards).
This is again indicative of a widening cost difference, causing relatively inefficient European
products to lose market share with respect to Chinese competitors. Finally, in 2009 the move-
ment is more leftwards and downwards, indicating a reduction in price differences and a further
loss of EU market shares vis-a-vis Chinese exporters. This suggests that quality differences are
decreasing while cost differences may be still increasing.8

It is reassuring for our results to observe the same qualitative trends for EU and Chinese
exports whether we focus on the RoW or on a single destination market such as the US.

Figure 6. Relative quantities and unit values, EU vs. China

(for clothing exports to the US)
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(Note) A positive (negative) value on the horizontal axis means that European quantities in a particular HS6
is higher (is lower) than the Chinese quantity of the same HS6 to the US market. Similarly, for prices on the
vertical axis, a positive (negative) value means that the European price is higher (is lower) than the Chinese
price for the same HS6.

(Source) Authors’ calculations using data from UN Comtrade.

* These trends are similar even when considering destination markets with different income levels and different income distributions
such as Brazil and Mexico in which we compare the relative performance of European and Chinese HS6 digit products.
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B. Product dynamics and unit values on the US market

As shown in Table 5, product dynamics of EU and Chinese exports in clothing to the US
market are low. Most HS 6-digit products that were exported as early as 2000, are still present
ten years later. Very few, if any products are added or dropped.

Table 5. Number of newly exported, continuously exported, and dropped

(Clothing exports to the US)

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

EU, current year only' 0 0 0 0 0 0 1 0 0 0

EU, Previous and current years’ 246 246 246 246 245 245 245 246 246 245

EU, Previous year only” 0 0 0 0 1 0 0 0 0 1

China, Current year only' 5 0 2 1 2 1 0 0 0 0

China, Previous and current years® | 240 244 243 243 243 245 246 246 246 246

China, Previous year only” 0 1 1 2 1 0 0 0 0 0

Always Both* 235 235 235 235 235 235 235 235 235 235

(Note) ' Number of 6-digit HS codes exported in the current year and not exported the year before, > number of

6-digit HS codes exported both in the current and previous years, * number of products exported in the previous
year but not the current year, * number of products exported both by EU and China every year.

(Source) Authors’ calculations using data from UN Comtrade.

However, when focusing our attention on “core products” only (Figure 7), we see that the
HS6 digits in the top 10% centile of export shares show a very different evolution over time for
EU exports versus Chinese exports to US. European top 10% core products in 2000 represented
58% of EU exports to the US and these same products still accounted for almost 50% of the
EU export value to the US ten years later. The Chinese product mix in contrast, changed much
more over time. Whereas the top 10% of products in 2000 accounted for 65% of Chinese
export value to the US in 2000, these same products represent only 35% of exports to the US
in 2009, suggesting that other products became much more important in China’s exports to the
US.
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Figure 7. Share of core products in clothing export value

(exports to the US)
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(Note) Core products are defined as the 10% of clothing products with the highest value of exports to the US
in 2000. This basket of core products is defined separately for China and the European Union and kept fixed
throughout the period. The figure presents the evolution of the share of both core product baskets in total export
values.

(Source) Authors’ calculations using data from UN Comtrade.

In terms of unit values (Figure 8), we see that the median unit value for EU products always
lies above the median Chinese unit value on the US market. In order to avoid that the average
unit value differences are driven by changes in the product composition, we only include in the
comparison those products that are exported by both EU and China to the US. Also, by com-
paring prices on the same destination market, we are confident that the unit value difference,
also found for exports of EU and China to RoW, is not driven by a country composition effect.
Just like with the rest of the world, the median unit value in Figure 8 reflects a higher price of
EU products on a product-by-product basis for the majority of HS6 digit products included in
the comparison. Table 6 reports the number of products comparing export unit values, and con-
firms what was found for export to the RoW, i.e., that for the vast majority of products exported
to the US, the unit value of EU exports is higher than that of Chinese exports.
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Table 6. Unit value comparison of EU-China

(Clothing exports to the US)

YVear Number of HS6 Number of HS6 EU unit | Number of HS6 Chinese unit
products' price > Chinese unit price price > EU unit price
2000 240 221 19
2001 231 212 19
2002 230 213 17
2003 229 215 14
2004 239 231 8
2005 240 235 5
2006 241 235 6
2007 209 202 7
2008 215 196 19
2009 219 204 15

(Note) ' Number of HS6 products for which we have no missing values in UN Comtrade data.

(Source) Authors’ calculations using data from UN Comtrade.

It can also be noted from Figure 8 that ever since 2005, prices seem to be converging
whereby the Chinese price of similar products is slightly rising, while the EU export price to
the US if anything is falling. Together with the evidence we supplied on the quantities sold,
we believe that this reflects a reduction in vertical differentiation of EU vis-a-vis China, where
the quality of Chinese products is being upgraded relative to EU products. This observation
leads to the conclusion that an increase in the intensity of competition and significant quality
upgrading on China’s exports resulted in a loss of EU clothing products market share on
international markets.
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Figure 8: Relative unit values of exports from China and EU

(2009~2009, clothing exports to the US) (Unit: median)
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(Note) Relative unit values are defined as the export unit values of each exporter divided by the average unit
value of total world exports of each product to the US. The figure presents the evolution of the median of
relative unit values. The set of products is limited to those exported by both partners.

(Source) Authors’ calculations using data from UN Comtrade.

VI. Conclusion

When China entered the WTO in 2001, this was the start of a steep rise in its exports in
general and in clothing in particular. As a result, traditional clothing producers and exporters,
such as the EU, experienced a sharp increase in competition, not just in its own market, but also
in third markets. The purpose of this paper is to see whether that rise in competition, especially
after the Multi-Fiber Arrangement came to an end in 2005, has altered European product level
exports in clothing in terms of prices and quantities sold.

A first question raised is whether the export product mix of Europe as a whole changed in
the face of rising Chinese exports. For the clothing sector we find very little movement in Eu-
rope’s export product mix. The EU is present in all HS6 digit product categories and the export
share of its core products has remained remarkably stable over time.

A second question we address is whether there is any evidence of decreasing quality differ-
ences between European and Chinese products. We compared unit values for China and EU in
narrowly defined product categories. The results showed that in the large majority of HS6 digit
product categories, EU prices are consistently higher than Chinese prices. If we trust prices to
remotely reflect quality, this leads us to conclude that European products are indeed of higher
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quality. However, a valid test for trends in the relative quality of European vis-a-vis Chinese
products lies in the simultaneous comparison of trends in both prices and quantities of Euro-
pean and Chinese exports.

Based on the theoretical model of Foster ef al., (2008) we look at prices and quantities of
both EU and Chinese clothing exports to the rest of the world. Ever since the end of the Multi
Fiber Arrangement, we find Chinese prices rising and EU prices falling. However, the market
shares go in directions opposite to what would be expected, with Chinese market shares grow-
ing and EU market shares falling. A correlation of rising prices and rising market shares for
the Chinese products in combination with lower relative prices for the EU and falling market
shares, is highly suggestive of a relative increase of the quality embedded in Chinese products.

However, simply comparing EU and Chinese exports to the rest of the world at the HS6
digit level is not sufficient since observed trends could simply reflect a different country-mix
and not differences in quality. So we singled out one particular destination market, the US, and
results are still found to hold. Therefore we conclude that China has upgraded the quality of
its exports in clothing relative to the EU products, indicating an increased quality competition
between EU and China in this sector.
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