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Abstract

This paper quanti�es the relative contribution of the margins of trade to
variation in Turkish trade �ows across trading partners. To this end, we use
�rm-level trade data and apply the decomposition method proposed by Bernard
et.al.(2009). The results based on the level of HS-6 product classi�cation show
that the majority of the variation in Turkish exports across countries is explained
by the intensive margin, i.e. increase in the average exports per �rm-product.
The extensive margin de�ned as the number of exporting �rms is also important
for exports at some level, while the contribution of the number of exported prod-
ucts is very limited. These �ndings are largely similar for imports. When the
analogous decomposition analysis is implemented at the product disaggregation
level of HS-12, results do not change drastically, except that the contribution of
the product margin becomes higher.
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1 Introduction

There is a large empirical literature on the role of intensive and extensive mar-
gins in the growth of trade, which was mostly pioneered by Hummels and Klenow
(2005) (see for example, Helpman et.al., 2008; Felbermayr and Kohler, 2006;
Amiti et al., 2010; Kehoe and Ruhl, 2013). This strand of the literature mainly
uses country-product level data and therefore could not explore the �rm dy-
namics in trade �ows. Recently, however, empirical researches have started to
provide �rm level evidence of margins of trade, since �rm- level data on trade
have become available over time. For example, Eaton et.al., (2008) for Colom-
bia, De Lucio (2011) for Spain, Bernard et.al., (2010) for United States and
Amador and Opromolla (2008) for Portugal decompose the variation in trade
into the margins of trade using the �rm- level transaction data.

This paper quanti�es and examines the relative contribution of the margins
of trade to variation in Turkish trade �ows across trade partners. Starting from
1980s, Turkey adopts an outward-oriented trade policy. In the 1980s, according
to export-led growth strategy, various export-promoting policies, such as export
subsidies and export credits were implemented. Furthermore, Turkey joined the
World Trade Organization in 1995 and signed the Customs Union Agreement
with the European Union in 1996. Thus, in both regional and global terms,
Turkey has clearly made its choice in favour of a liberal trade regime. To a
large extent, as a result of these policy pereferences, Turkish trade has increased
remarkably. For instance, average annual growth rates of exports and imports
over the period 1980-2000 were 14 percent and, 12.7 percent, respectively. In the
2000s, despite the global economic crisis, this trend has more or less remained
stable and between 2000 and 2014, exports grew at an annual rate of 13.5
percent, while imports grew at an annual rate of 14.8. As a result, the share of
trade in GDP reached the level of 50 percents in 2014. In addition, the number
of Turkey�s trading patners is also remarkable. Between the years of 2002-2014,
Turkey had bilateral trade relationship with more than 200 countries. In this
respect, the following question arise: How do the margins of trade contribute to
variation in Turkish trade �ows both across partner countries and over time?

Despite the importance of the issue, there has been relatively little empirical
research on the margins of Turkish trade (see for example, Aldan and Çulha,
2013; Ekmen-Özçelik and Erlat, 2013; Türkcan, 2014). To our best knowledge,
there is only a study of Cebeci and Fernandes (2015) which provide �rm- level
evidence of margins of trade. However, our paper di¤ers from this study in
de�nitions of extensive and intensive margins of trade and in taking imports
into acount as well as exports. Furthermore, in this version of the paper, we
explore the contributions of the margins of trade to cross-country variation in
Turkish trade instead of investigating their contribution to changes in total
exports over time.

The remainder of the paper is organized as follows. In the next section, we
introduce our data and represent some basic statistics. Section 3 introduces the
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decomposition analysis and reports our results. The last section discusses our
major �ndings.

2 Data and Sample Characteristics

We use foreign trade data on Turkish �rms provided by Turkish Statistical
Institute for the period 2002-2011. For each �rm, the dataset includes the
value and quantity of exports and imports, the product categories classi�ed by
twelve- digit Harmonized System (HS) and, the destination country. Hence,
the dataset is suitable to explore the extensive and intensive margins in both
cross-section and time series dimensions. Even though the product categories
are classi�ed at the HS 12-digit level in the original dataset, we also perform
our decomposition analysis at the HS-6 digit levels partly because the higher
level of product disaggregation may arti�cially exaggerate the role of extensive
margin in trade.

Table 1 presents the basic information on the number of trading �rms, prod-
ucts, destination countries and the total value of trade in the period 2002-2011.
As shown in the Table 1, the number of exporters in Turkey has steadily in-
creased in the sample period; from 30,762 in 2002 to 51,703 in 2011. Similarly,
the number of products exported has risen steadily during the sample period
and reached the level of 4777 in 2011. Also, as is apparent from the Table, ex-
port destinations of Turkish �rms include more than 200 countries. As a result,
despite the global trade collapse and global �nancial crisis, the total value of
Turkish exports have increased from 49.3 billion US dollars in 2002 to 121.8
billion US dollars in 2011.

As shown in the bottom panel of Table 1, broadly similar patterns are also
observed for imports: The number of importers and source countries has in-
creased considerably over the sample period. Moreover, the data show that
Turkish imports have increased from 71.9 billion US dollars in 2002 to 220.5
billion US dollars in 2011. Nevertheless, the distinguishing pattern of imports is
that the number of products imported has remained somewhat stable over the
sample period.

3 Decomposition of the Cross-Country Varia-
tion in Turkish Trade

In this section, we explore the contribution of the extensive and intensive mar-
gins to the cross-sectional variation in Turkish exports and imports. In other
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words, we are interested in the speci�c question of which margins of trade deter-
mines the variation in Turkish trade across its trade partners in a given year?
To explore this question, we follow the decomposition strategy proposed by
Bernard et.al.(2009). Accordingly, total Turkish trade with partner country c
can be decomposed as follows:

xc = fcpcdc
�
xc

where fc is the number of �rms trading with country c, pc is the number of

products traded and
�
xcis the average value of trade per �rm-product. Formula

also includes the density of trade term; dc which is de�ned as the fraction of all
�rm-product combinations for which trade with country c is above zero.1

Hence, extensive margins correspond to the number of trading �rms, the
number of products traded and, the density of trade while the intensive mar-
gin is captured by the average value of trade per �rm. To get the percentage
conributions of relevant margins to variation in trade, we regress total trade
on each margin in logarithms, described in the Equation above.2 Note that,
the inclusion of the density term also allows for additional forms of extensive
margins. Sum of the product and density coe¢ cients yields the contribution of
the extensive margin in the form of the number of products traded per �rm.
Similarly, summation of the coe¢ cients for �rm and density variables reveals
the contribution of the number of �rms per product traded.

Table 2 documents the results of the decomposition analysis over the period
2002 to 2011. The product categories are de�ned according to six-digit HS
classi�cation.

As shown in Table 2, the data show that the majority of the variation in
Turkish exports across countries is explained by the intensive margin. The con-
tribution of the intensive margin over the period 2002 to 2011 range from 72 to
83 percent. Variation in the number of exporting �rms explains a range of 43-61
percent of the variations in total exports over the period. Furthermore, Table 1
shows that if the result for 2002 is excluded, the contribution of this extensive
margin has been relatively stable during the sample period. The second mea-
sure of extensive margin; the number of exported products, on the other hand,
account for the range of 18 to 33 percent of the variations in overall exports.
However, as is apparent from the Table, its contribution tends to decrease over
time. As noted in the previous section, the density is negatively associated with

1Note that density is expected to be negatively associated with the number of �rms trading
and the number of products traded, since �rms typically trade only a small fraction of overall
product varieties that are traded.

2Since the regression is in log-linear form and the expected value of OLS residuals is equal
to zero, each coe¢ cient yields the percentage contribution of the relevant margin.
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those two margins, as expected. The sum of the three margins; the number
of exporting �rms, the number of exported products and the density,yield the
overall percentage contribution of the extensive margin. In this sense,we �nd
that total extensive margin accounts for the range of 17 to 28 percent of the
cross-country variations in Turkish exports.

Table 3 reports the results for Turkish imports. As in the case of exports,
the cross-sectional variation in Turkish imports is largely driven by the inten-
sive margin. The results indicate that the contribution of the intensive margin
to overall imports is above 90 percent for each year analyzed. Relative to ex-
ports, this result imply that the contribution of the intensive margin is slightly
higher for imports. As noted in Bernard et.al (2010), this may re�ect the higher
concentration of trade among importers. Secondly, the number of �rms explains
the range of 48 to 84 percent of the variation implying the higher rate of con-
tribution than the one obtained for exports. Conversely, the contribution of the
variation in the number of products to the variation in imports is very small,
even negative for some years, over the sample period. Overall meaning of these
two forces becomes apparent when the total size of the �rm and density coef-
�cients are considered together. Summation of these two coe¢ cients generally
gives the positive coe¢ cients which imply that the number of �rms per product
imported is positively correlated with exports.

Table 4 documents the results of the analogous analysis implemented at the
level of HS12 product classi�cation. As is apparent from the Table, the most
obvious result is that compared to previous �ndings,the number of products
now, accounts for the much bigger part of the variation in total exports. The
contribution of this intensive margin over the sample period ranges from 40
to 58 percent. In fact, this result is expected since the higher level of product
disaggregation necessarily exaggerate the role of extensive margin in trade. An-
other noteworthy feature is that the the variation in the number of exporting
�rms contributes much little to the cross-sectional variation of exports. Taken
together,the data show that the intensive margin still explains the majority of
the variation in total exports. As in the case of exports, higher level of product
disaggregation leads to similar results for imports.Compared to results from the
HS6-digit product level, the contribution of the number of products imported
becomes higher,while variation in the number of �rms explain a lesser part of
the total variation. However, intensive margin explains the more than 95 per-
cent of the changes in total imports implying that total extensive margin still
adds little to variation in total imports.

When we compare our results with those of Bernard et al (2010) and De
Lucio et al.(x)/reported in earlier studies, it becomes more apparent that the
percentage contribution of extensive margin to Turkish exports is much lower
than the one obtained by Bernard et al.(2010) for the US (77.5 percent) and by
De Lucio (X) for Spain (65 percent). Although these studies are based on the
di¤erent level of product disaggregation and, the economies analysed in those
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papers di¤er from Turkey in many respect, we can conclude that the the role of
the extensive margin in Turkish trade is very limited.

4 Conclusions

This paper explores how the intensive and the extensive margins of trade con-
tribute to changes in Turkish exports and imports across trading partners. Fol-
lowing to Bernard et.al (2009), we de�ne extensive margin as the number of
trading �rms, the number of products traded and the density of trade. Inten-
sive margin, on the other hand, is captured by the average value of trade per
�rm-product. Using �rm level transaction data for the period 2002 to 2011,
we �nd that the majority of the variation in Turkish trade across countries is
explained by the intensive margin. According to decomposition results based
on the product disaggregation at the HS6-digit level, the contribution of inten-
sive margin to the variation in total exports, ranges from from 72 to 83 percent
over the sample period. Our results report that an even stronger relationship
exist between imports and the intensive margin. Thus, our results suggest that
the role of the overall extensive margin in changes in Turkish exports (and im-
ports) seems reasonably small. Particularly, the extensive margin de�ned as
the number of products exported is the least contributing margin in explaining
the variation of overall exports. This imply that the product diversi�cation in
Turkish export goods is limited. Our �ndings are quite robust when the prod-
uct categories are classi�ed acording to twelve-digit HS. Similar to our previous
�ndings, the intensive margin still plays a dominant role in driving the cross-
sectional variations in Turkish trade. The most distinguishing result is that,as
expected, the contribution of the number of products traded somewhat increases
in this case.
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Table 1. Summary Statistics, (HS-6)

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Exports Total Exports 49:3 61:3 77:2 83:5 93:4 112:1 126:1 107:5 112:1 121:8

Number of Exporters 30; 762 34; 343 37; 959 40; 617 42; 334 46; 238 46; 589 47; 257 48; 977 51; 703
Number of Products 4; 621 4; 695 4; 755 4; 768 4; 796 4; 692 4; 695 4; 718 4; 738 4; 777
Destinations 211 216 217 213 216 218 220 223 222 220

Imports Total Imports 71:9 92:1 122 136:2 155:6 180:1 195:6 149:7 184:7 220:5
Number of Importers 39; 735 44; 146 48; 868 52; 610 55; 492 62; 365 61; 222 57; 833 61; 531 68; 232
Number of Products 4; 838 4; 878 4; 918 4; 948 4; 945 4; 816 4; 840 4; 827 4; 867 4; 888
Destinations 200 201 203 209 211 215 214 217 211 223

Notes: The values of total exports and imports are expressed in billion dollars and de�ated by the U.S. producer price index.
.

Table 2. Decomposition of Turkish Exports Across Destinations, (HS-6)

Margins 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Firms 0:224 0:433 0:408 0:563 0:553 0:567 0:421 0:499 0:569 0:617

(0:051) (0:052) (0:052) (0:050) (0:048) (0:051) (0:054) (0:048) (0:046) (0:045)
Products 0:526 0:318 0:336 0:217 0:215 0:205 0:345 0:279 0:245 0:186

(0:047) (0:048) (0:048) (0:045) (0:045) (0:051) (0:048) (0:046) (0:043) (0:042)
Density �0:565 �0:553 �0:574 �0:536 �0:551 �0:566 �0:580 �0:580 �0:535 �0:532

(0:013) (0:013) (0:013) (0:014) (0:013) (0:014) (0:014) (0:012) (0:013) (0:014)
Intensive 0:815 0:802 0:829 0:756 0:783 0:794 0:814 0:802 0:739 0:729

(0:024) (0:025) (0:026) (0:027) (0:025) (0:026) (0:026) (0:024) (0:027) (0:028)
Notes: Each cell reports the results of the OLS regression decomposition for each year. Standard errors are shown
in parentheses. All coe¢ cients are signi�cant at the 1 percent level.

Table 3. Decomposition of Turkish Imports Across Destinations, (HS-6)

Margins 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Firms 0:581 0:848 0:836 0:688 0:471 0:784 0:679 0:677 0:658 0:819

(0:057) (0:048) (0:056) (0:058) (0:057) (0:055) (0:062) (0:059) (0:061) (0:062)
Products 0:061 �0:202 �0:183 �0:025 0:208 �0:110 �0:001 �0:018 0:024 �0:137

(0:056) (0:047) (0:056) (0:058) (0:057) (0:055) (0:063) (0:058) (0:061) (0:062)
Density �0:596 �0:587 �0:592 �0:594 �0:616 �0:604 �0:608 �0:606 �0:607 �0:604

(0:010) (0:008) (0:008) (0:009) (0:009) (0:008) (0:009) (0:009) (0:009) (0:008)
Intensive 0:954 0:941 0:939 0:931 0:937 0:930 0:930 0:948 0:925 0:922

(0:014) (0:014) (0:014) (0:015) (0:015) (0:013) (0:014) (0:015) (0:015) (0:013)
Notes: Each cell reports the results of the OLS regression decomposition for each year. Standard errors are
shown in parentheses. All coe¢ cients are signi�cant at the 1 percent level, except that the estimated coe¢ cient
on the Products is signi�cant at 5 percent level for 2007 and 2011 but insigni�cant for the other years.
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Table 4. Decomposition of Turkish Exports Across Destinations, (HS-12)

Margins 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Firms 0:110 0:235 0:169 0:253 0:269 0:212 0:122 0:183 0:248 0:329

(0:051) (0:046) (0:047) (0:047) (0:046) (0:053) (0:046) (0:046) (0:046) (0:047)
Products 0:580 0:467 0:512 0:455 0:443 0:494 0:583 0:545 0:500 0:419

(0:047) (0:040) (0:042) (0:041) (0:041) (0:049) (0:043) (0:042) (0:041) (0:042)
Density �0:562 �0:556 �0:575 �0:545 �0:555 �0:573 �0:583 �0:575 �0:561 �0:542

(0:013) (0:011) (0:011) (0:012 (0:012) (0:012) (0:011) (0:011) (0:012) (0:013)
Intensive 0:872 0:854 0:894 0:846 0:843 0:867 0:878 0:847 0:813 0:794

(0:020) (0:022) (0:022) (0:025) (0:024) (0:023) (0:022) (0:022) (0:025) (0:027)
Notes: Each cell reports the results of the OLS regression decomposition for each year. Standard errors are
shown in parentheses. All coe¢ cients are signi�cant at the 1 percent level.

Table 5. Decomposition of Turkish Imports Across Destinations, (HS-12)

Margins 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Firms 0:341 0:647 0:531 0:399 0:266 0:540 0:378 0:443 0:417 0:524

(0:058) (0:054) (0:061) (0:061) (0:055) (0:058) (0:063) (0:059) (0:059) (0:062)
Products 0:272 �0:202 0:098 0:243 0:379 0:111 0:272 0:190 0:237 0:138

(0:055) (0:047) (0:058) (0:059) (0:053) (0:056) (0:061) (0:056) (0:056) (0:059)
Density �0:599 �0:593 �0:600 �0:603 �0:610 �0:611 �0:611 �0:609 �0:609 �0:614

(0:009) (0:008) (0:008) (0:008) (0:008) (0:007) (0:008) (0:007) (0:008) (0:007)
Intensive 0:986 0:941 0:971 0:961 0:965 0:960 0:961 0:976 0:955 0:952

(0:017) (0:014) (0:015) (0:013 (0:014) (0:013) (0:014) (0:014) (0:014) (0:013)
Notes: Each cell reports the results of the OLS regression decomposition for each year. Standard errors are
shown in parentheses. All coe¢ cients are signi�cant at the 1 percent level, except that the estimated coe¢ cient
on the Products is signi�cant at 5 percent level for 2004 but insigni�cant for 2003.
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