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Abstract

We provide evidence on the effects of the recent financial and economic crisis
on the Turkish manufacturing. We first decompose aggregate sales, exports
and imports, dissecting the contribution of the extensive and intensive mar-
gins at the firm and firm-product level. Secondly, we investigate the determi-
nants of both margins, inspecting the role of firm and product heterogeneity
in the onset of the crisis, and we support the demand shock explanation of the
crisis. Our findings point at the prevalence of the intensive margin in the neg-
ative 2009 evolution of overall and exported sales. On the contrary, the drop
in imports, which represents the most dramatic one, is importantly driven
by the net exit of large and exporting firms and by the net dropping of prod-
ucts. More productive firms lead the slump in export sales and, among the
products, capital and intermediate goods experience the sharpest demand
decline. Also, importing favours exporting especially during the crisis. Fi-
nally, a stronger resilience emerges for exporters of own products compared
to carry-along-trade exporters.

JEL Class.: D22, F10, F14
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1 Introduction and background

The recent global financial and economic downturn has become one of the
main topics in the academic debate and a large number of works have doc-
umented the impact of the crisis on the world wide economy from different
perspectives. The initial financial sector downturn has heavily affected the
real economy and, in particular, the great trade collapse of 2008-2009 has been
the greatest since the Second World War: the drop in the nominal trade value
in the first quarter of 2009 has been of about 30% on average since the previ-
ous year (WTO, 2010). The emerging consensus among economists is that the
great trade collapse was mostly caused by a demand shock, driven by the evo-
lution of commodity prices and the fall in the demand for postponable goods
(Baldwin, 2009). Although the role of financing constraints has often been the
main argument to explain the transmission channel of the crisis from the fi-
nancial sector to the real economy (Iacovone and Zavacka, 2009; Amity and
Weinstein, 2011; Chor and Manova, 2010), economists agree on the fact that,
in the aftermath of the recent crisis, credit constraints were not the main is-
sue 1. Also, an important feature of the latest world wide economic slump
is the role played by the international supply chains. On the one hand, they
contributed to the immediate transmission of the demand downturn from
the largest importers (the US, the EU and Japan) to the more peripheral sup-
pliers, even in the absence of the latter direct involvement in the financial
downturn. On the other hand, firms involved in supply chains are expected
to show greater resilience, due to the high costs of disrupting long term rela-
tionships2 and to the role of intra-group finance in offsetting the economic
impact of the credit crunch (Kolasa et al., 2010). Now, although idiosyncratic
shocks at the firm level may contribute to extensively explain the aggregate
movements and, often, few firms are able to drive the evolution of the econ-
omy (Gabaix, 2011), only a limited number of studies have dealt with the ef-
fects of the global recession on trade and production at firm level and this is a
gap to fill in order to understand the mechanisms behind the evolution of the
macro variables. The evidence on German manufacturing firms actually sup-
ports this view (Wagner, 2012). The export drop recorded by the small group

1Convincing arguments in this direction can be found in the paper by Eaton et al. (2011)
and, at the firm level, by the evidence provided by Bricongne et al. (2010) and Claessens et al.
(2011). Also, the Mora & Powers’ chapter in Baldwin (2009) suggests that trade credit con-
straint was only the second problem during the 2008/09 crisis. As a matter of fact they re-
port that policy responses to sustain trade credit were early and massive and may have then
dampened credit problems.

2See the Altomonte & Ottaviano’s chapter in in Baldwin (2009) for a discussion on this
point.

1



of firms with more than 500 employees represents about 73% of the export de-
crease. Similar evidence is found for Chile where the larger exporters of credit
dependent sectors are the most affected by the slump in the global demand
(Aisen et al., 2011). In addition, these works together with the recent evidence
from Belgian and French firms and from a sample of firms located in seven
European countries all show that the greatest part of the export decline can
be explained more by the intensive margin, that is by the reduction of exports
recorded by continuing exporters (in their continuing products), than by the
extensive margin, i.e. the exit of exporters and/or the dropping of products
(Behrens et al., 2012; Bricongne et al., 2010; Barba Navaretti et al., 2011). Most
of the firm level evidence confirms that the fall in global demand is the main
culprit for the bad firm level performance in times of crisis with the credit
crunch transmission mechanism representing a secondary, although always
important, motivation for the drop in trade. This finding is also reaffirmed by
Claessens et al. (2011) who, in a large and comprehensive cross-country firm
level study, isolate and compare the effects from changes in external financing
conditions, domestic demand, and international trade on firms’ profits, sales
and investment: the crisis has had a bigger negative impact on firms with
greater sensitivity to demand and trade, particularly in countries more open
to trade while, once again, financial openness appears to have made limited
difference. Finally, some empirical work at the firm level has also shown a bet-
ter response to the crisis of foreign affiliates3. The greater resilience of foreign
firms in Poland during the 2008/09 crisis reported by Kolasa et al. (2010) mim-
ics the findings on other countries too (Alfaro and Chen, 2012) and seems to
be due to intra-group vertical linkages and lending mechanisms supporting
affiliates facing external credit constraints.

Within this framework our aim is to add to the existing firm level evidence
providing some insights on the impact of the crisis on the Turkish manufac-
turing firms. The Turkish economy represents an interesting case since it
was seriously hit by the global recession starting in the last quarter of 2008.
Uygur (2010) reports that the sharp decline in GDP and employment was un-
precedented with respect to the country’s own recent history and compared
to other countries’ experiences in the 2008-09 global turmoil. Also for Turkey,
trade credit constraints were not the main transmission channel of the crisis:
the government, in fact, readily introduced export credit support measures

3However, Godart et al. (2011), for the case of Ireland, display no statistically significant
difference in the exit rate between foreign firms and domestic firms during the crisis and the
evidence on Belgian firms by Behrens et al. (2012) also displays no role of foreign ownership
on firm import and export growth during the crisis. On the contrary, the better performance
of foreign firms has already been documented by Varum and Barros Rocha (2011) in a study
on Portuguese firms’ reaction to a previous crisis episode.
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and the evidence suggests that it was the fall in exports to precede the fall in
export credits and not the opposite (Uygur, 2010). Instead, foreign trade flows
have been an important channel through which the global crisis affected the
Turkish economy and the demand drop from the most important destina-
tion market, the EU, meant a significant drop in exports and brought about
the redirection of sales towards the African and middle Eastern trading part-
ners. The World Bank Enterprise Survey for 2009 reports a similar evidence
on the relative importance of the credit and demand channels: while 53.11%
of firms in the Turkish economy considered the drop in the demand for their
goods as the main transmission channel of the global turmoil, only 12.6% of
them declared to be affected by reduced credit access. The same survey in
2010 also shows that the recover or the further drop in the economic activity
were mainly driven by the evoultion of the demand, while the role of the credit
contraction was negligible (WorldBank, 2009, 2010). Although we are not able
to account for the firm financial structure in our study, due to the lack of data,
we, then, believe that focusing our attention on the impact of the crisis on the
intensive and extensive margins of sales, imports and exports at the firm and
firm-product level can be a relevant contribution to the understanding of the
crisis impact on the Turkish economy4. In particular, we will look for hetero-
geneous responses of different firm and product groupings in the aftermath
of the crisis. Although the existing evidence confirms the greater role plaid by
the intensive margins of sales and trade, we also explore the contribution and
the determinants of the firm and firm-product level extensive margins. Our
choice bears some new insights: a large fraction of the slump in capital goods
imports is attributable to the within firm dropping of product-market com-
binations and to the net exit of firms; exports and imports of large firms are
dramatically reduced in 2009 and this occurs mainly through the extensive
rather than the intensive margins of trade. Neglecting the exploration of the
extensive margin would thus leave aside a part of the story on how actually
trade collapsed in 2009 in the Turkish economy.

Furthermore, even if firm level heterogeneity does not completely explain
the evolution of sales and trade, as already shown by Behrens et al. (2012),
in line with the latter, we show that more productive firms are more hit at
the intensive margins of trade. Furthermore, these firms also show a greater
resilience in terms of survival in the foreign markets, especially in the import
one. Differently from some of the previous evidence, we do not in general find
a greater resilience of foreign firms during the crisis, we only observe they are
less likely to drop an export product in the crisis. We confirm, instead, the rel-

4Due to the lack of data for 2009 we are also prevented from analysing the crisis impact
on employment and investments at the firm level.
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evance of the importing activity for the exporting one (Muûls and Pisu, 2009;
Aristei et al., 2011; Lo Turco and Maggioni, 2011): importers are more likely
to start to export and to start to export a new product and this feature is rein-
forced in the onset of the crisis. Also, we show that exports of own products
have been less damaged by the crisis with respect to overall exports. As a mat-
ter of fact, produced exports are not affected at all at the extensive margin -
both at the firm and firm-product level - and are much less affected at the
intensive margin. Finally, we find a positive impact of the crisis on the firm
product diversification possibly due to the contraction of sales and trade of
the most important products in the firm product mix. Our results, in general,
are in line with the demand shock explanation, although the shock appears to
be concentrated on intermediate and capital goods, due to the deep integra-
tion of the Turkish economy in the global production networks.

The work is organised as follows: section 2 presents the firm level data set
and sources for our study and some descriptive evidence on the impact of
the crisis on the Turkish economy; section 3 describes the firm level evidence,
and 4 concludes and discusses our results.

2 Data and descriptive statistics

2.1 The data sources and the sample

We make use of three different data sources to build up our sample.

The Structural Business Statistics (SBS) - The Annual Industry and Service
Statistics collect information on the firm incomes, input costs, employment,
investment activity, the primary 4 digit NACE (rev 1.1) sector of activity and
the region of location over the period 2003-2008 which will deliver the firm
level characteristics used as controls in our estimations. These data cover the
whole population of firms with more than 20 employees and a representative
sample of firms with less than 20 employees. The economic activities that are
included in the survey are the ones in the NACE sections from C to K, and from
M to O. Also, the data cover all firms with more than one local unit regardless
of the number of employees and all firms in the following sectors: C, E and I.
At the time of the writing, the data for 2009 were not available, this is why we
could not pursue any investigation of the crisis impact on employment and
investments at the firm level.
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The Foreign Trade Statistics (FTS) - Foreign trade flows at firm level pro-
vided by TurkStat are sourced from customs declarations and are available for
the 2002-2009 time span. The import and export flows are collected for the
universe of the importers and exporters of goods at 12-digit GTIP classifica-
tion: the first 8 digits correspond to CN classification, and the last 4 digits are
national. Additionally, the information on the origin/destination countries of
trade flows is available.

The Annual Industrial Product Statistics (AIPS) - The TurkStat Annual In-
dustrial Product Statistics contain information on the type and number of
produced goods, their volume and value of production together with the total
quantity and value of total sales from goods produced within the reference
year or preceding years. Product data are available for the years 2005-2009
and are collected at 10-digit PRODTR level5, a national product classification
with the first 8 digits corresponding to PRODCOM classification. The produc-
tion data are available for the firms with more than 20 persons employed and
whose primary or secondary activity is in either C section (Mining & Quarry-
ing) or D section (Manufacturing) of NACE Rev 1.1. This database allows us to
identify the firm product scope, sales and exports of goods that the firm in fact
produces. Before moving to the description of our sample, empirical strategy
and results it is worth to stress, then, that our data display a nice feature in that
they allow us to discern produced exports from the bulk of the firm exports. In
other words, once matched production and trade flows by firm and product,
it is possible to check which exported products are actually also produced by
the firm. The recent firm level evidence has shown that the linkage between
production and export at the firm level is not so obvious since only a minor-
ity of the firm exports corresponds to own production and only a few firms
export own products only (Bernard et al., 2011) and the Turkish data present
the same pattern (Lo Turco and Maggioni, 2012). We will show that dissect-
ing between overall exports and produced exports often makes a difference in
the determinants of the margins of sales and trade and in the response to the
crisis too.

The Sample - To proceed in the exploration of the effect of the crisis on
the firm level performance in sales6, exports and imports and on the firm-

5The PRODTR classification is the 2006 one, thus it is homogeneous across the years and
does not require any harmonisation procedure.

6We specularly analysed the evolution of firm production too and the main insights stay
unchanged, so we preferred to focus on sales for the sake of brevity. Nevertheless results on
production are available from the Authors upon request.
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level heterogeneity in the response to the crisis we firstly merge the Annual
Industrial Product Statistics with the SBS and, then, we match the resulting
dataset with the FTS database, thus gathering information on sales and trade
by product for all the firms included in the AIPS. Thus, our starting sample is
made up of the manufacturing firms with more than 20 employed persons in
the 2005-2009 period. In particular, we will limit our study on the three-year
2007-2009 subsample thus comparing the 2009 crisis growth rates with the
2008 pre-crisis ones. This choice might seem questionable and the last quar-
ter of 2008 would actually be the best divide for a before/after comparison in
growth rates (as in the work on Polish firms by Kolasa et al. (2010)). However,
in the lack of firm level quarterly data at our disposal, we follow previous work
on the topic (Wagner, 2012) and proceed with the analysis of annual growth
rates. The annual turnover growth rate is equal to 13% in 2008 and to -9%
in 2009, whereas the year-to-year rates referred to the third quarter of 2007
and 2008 respectively as the base periods are 15% and -11%. This means that
we are only slightly underestimating the economic slump, accounting for a 22
percentage points decline in the growth rate, compared to the decline of 26
percentage points. Also, Figure A.1 in the Appendix confirms that the choice
of 2008 as the base year is not as bad as one could think. From the picture it
emerges that although the Turkish turnover was hit in the last quarter 2008 -
as for the rest of the world - as from the lower panel of the picture, the stronger
effects of the crisis have been displayed in 2009, while annual turnover growth
rates for 2008 still are positive and in some cases even higher than growth
rates in 2007. From figure A.1, in fact, exported turnover growth is higher in
2008 than in the previous year for all the good categories but durable con-
sumer goods. However, to check the robustness of our findings and to make
sure they are not driven by a “wrong” reference period we have also used year
2007 as before crisis reference year and the insights from our analysis are ba-
sically unchanged7.

Decomposing sales and trade growth - Before moving to the estimation of
the impact of the crisis at the firm level, we mean to show the contribution of
the extensive and intensive margins to the evolution of the Turkish aggregate
manufacturing sales, exports and imports. For the firm sales the extensive
margin is identified by product churning only. For exports and imports we
also explore the firm entry and exit. Eventually, we dissect the role of quantity
and price changes in the intensive margin of trade.

Following analogous decompositions from the recent empirical work on

7Results are not shown here for the sake of brevity, nevertheless they are available from
the Authors upon request.
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product churning at the firm level (Goldberg et al., 2010), let zijt denote our
outcome variable for continuing firm i in product j at time t, be P the set of
continuing products, i.e. those that the firm produces both in t and t− 1, and
E the set of entering or exiting products, i.e. those ones produced only in t or
t− 1. Now, further decomposing set E in the set of product additions, A, and
droppings,D, and splitting set P into the sets of growing,G, and shrinking, S,
products, the overall change of our outcome of interest in the economy can
be defined as:

∆zt =
∑
i

(
∑
j∈A

∆zijt +
∑
j∈D

∆zijt +
∑
j∈G

∆zijt +
∑
j∈S

∆zijt) (1)

Table 1 shows such decomposition for the overall firm sales growth in our
sample. When both nominal and deflated sales are used, the intensive mar-
gin is the main driver of sales, but this feature is not a peculiarity of the crisis
year. As a matter of fact, the short run evolution of firm sales through time
has been found to be basically driven more by the changes in the sales of con-
tinuing firms in their continuing goods than by the additions and droppings
of products8. It should be stressed, however, that, the contribution of the ex-
tensive margin is positive in 2009, thus the overall negative sales growth rate
is exclusively attributable to the intensive margin. In this respect, it emerges
that the latter has been determinant for the overall slump in firm sales in 2009.
On the other hand, the evidence also surprisingly shows that during the crisis
firms are less likely to drop their products. The evidence on sales stems from
the churning of products and the change in product sales for continuing firms
and, unfortunately, it cannot be completed by considering the contribution of
firm entry and exit9.

For exports and imports, instead, we are able to take the firm entry into /
exit from the foreign market into account and decomposition 1 turns into:

∆zt =
∑
i∈B

∆zit +
∑
i∈D

∆zit +
∑
i∈C

(
∑
j∈A

∆zijt +
∑
j∈D

∆zijt +
∑
j∈G

∆zijt +
∑
j∈S

∆zijt) (2)

8Convincing evidence has been shown for the Indian economy by Goldberg et al. (2010).
The same pattern is displayed for the US exports by Bernard et al. (2009) who also account
for the entry and exit of firms.

9Our database originates from the Annual Industrial Product Statistics (AIPS) and it is not
suitable for such investigation since, as explained above, it only contains a subsample of all
Turkish firms and the exit of the firm from the dataset could be determined by a change in
the firm sector of activity or a decline in the number of employed persons that turns into a
fall below the sampling threshold.
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where B, D and C represent respectively the set of entering, exiting and
continuing exporters/importers and j now indexes varieties and not prod-
ucts, where, according to the standard definition a variety is a specific prod-
uct10-market combination. Table 2 shows such decomposition for exports
and imports with the addition of the specific role plaid by firm entry into/exit
from the export/import market in columns 3 to 5. Here, differently from sales
which only concern manufacturing firms with more than 20 employed per-
sons, exports and imports refer to the universe of exporters and importers in
the Turkish economy and, in the Table, they are split into capital, final and in-
termediates according to the Broad Economic Category (BEC) classification11.
With the exception of the exports of final goods and the imports of capital
goods, the main role of the intensive margin is confirmed even when the firm
entry and exit are considered. Also, for overall exports the intensive margin
is actually the sole responsible for their contraction in 2009. The Table shows
another general feature of the extensive margin of trade: within firm prod-
uct churning is more pronounced than the firm entry and exit process, but
its role is much more reduced during the crisis. An important exception is
represented by imports of capital goods where product droppings drive their
overall contraction.

Table 1: Decomposition of Firm Sales Growth

Year ∆ % Total ∆ % Extensive ∆ % Intensive
Net Additions Droppings Net Growing Shrinking

Nominal
2007 11.09 0.51 5.30 -4.79 10.57 18.08 -7.50
2008 12.06 0.59 3.45 -2.86 11.47 20.17 -8.71
2009 -10.04 0.66 2.88 -2.21 -10.70 10.15 -20.85

Deflated
2007 4.98 0.11 5.15 -5.04 4.87 14.15 -9.28
2008 0.84 0.42 3.49 -3.07 0.42 12.18 -11.76
2009 -8.83 0.75 3.16 -2.41 -9.58 9.50 -19.08

Sales are deflated with sectoral wholesale price indexes. This decomposition follows
from equation 1.

Finally, aggregate exports (imports) can be further decomposed as the prod-
uct of the number of exporting/importing firms,N , times the average number
of partner countries, C̄, times the average number of products, J̄ , exported

10A product is defined according to a 12 digit GTIP classification, harmonised following
the procedure suggested by the literature (Pierce and Schott, 2009).

11Intermediates are those products included in the BEC codes 111, 121, 21, 22, 31, 322, 42,
53. Capital goods are products included in the BEC codes 41 and 521. The remaining ones are
final goods. It is worth to notice that according to this split, the so-called postponable goods
may fall both under the intermediate and capital categories.
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Table 2: Decomposition of Firm Trade Growth

Year ∆ % ∆ % Extensive - Firm ∆ % Continuing Firms
∆ % Extensive - Variety ∆ % Intensive - Variety

Total Net Entry Exit Net Additions Droppings Net Growing Shrinking

EXPORTS

All Goods
2007 12.97 2.58 5.55 -2.96 4.62 19.74 -15.13 5.77 27.49 -21.72
2008 22.37 1.25 4.61 -3.35 6.87 21.16 -14.28 14.25 34.82 -20.57
2009 -7.06 1.35 4.10 -2.75 0.40 17.11 -16.71 -8.80 22.92 -31.72

Capital Goods
2007 31.40 7.40 14.53 -7.13 8.05 27.70 -19.66 15.96 28.90 -12.95
2008 20.63 2.44 10.21 -7.77 7.51 26.67 -19.16 10.67 25.75 -15.08
2009 -20.00 -0.69 7.25 -7.94 -2.15 19.78 -21.92 -17.17 13.16 -30.32

Final Goods
2007 3.99 1.91 5.52 -3.61 0.01 11.38 -11.38 2.08 25.39 -23.31
2008 6.45 1.03 4.41 -3.37 2.18 12.47 -10.29 3.23 27.13 -23.90
2009 5.36 2.18 5.20 -3.01 4.17 14.62 -10.46 -0.99 27.82 -28.81

Intermediates
2007 17.73 2.70 5.38 -2.68 7.89 24.07 -16.19 7.14 29.49 -22.35
2008 35.89 1.68 4.82 -3.14 10.89 25.76 -14.87 23.32 43.03 -19.71
2009 -11.34 1.20 3.72 -2.52 -1.69 16.90 -18.58 -10.85 22.49 -33.34

IMPORTS

All Goods
2007 9.92 0.95 2.81 -1.86 3.78 17.60 -13.82 5.20 24.92 -19.73
2008 17.04 1.10 2.54 -1.44 5.74 19.45 -13.71 10.20 29.93 -19.73
2009 -15.85 0.32 2.63 -2.31 -2.2 14.19 -16.39 -13.97 17.16 -31.13

Capital Goods
2007 4.19 2.15 6.70 -4.56 1.54 28.27 -26.73 0.50 22.12 -21.62
2008 3.42 4.94 8.85 -3.91 2.02 29.08 -27.06 -3.54 20.42 -23.96
2009 -8.33 1.66 8.15 -6.49 -6.18 22.61 -28.79 -3.81 21.74 -25.55

Final Goods
2007 5.52 1.46 5.73 -4.27 3.64 13.01 -9.37 0.43 23.73 -23.31
2008 14.49 1.53 4.56 -3.03 4.14 12.83 -8.69 8.82 29.03 -20.20
2009 7.47 1.93 5.30 -3.37 1.6 11.45 -9.85 3.94 26.56 -22.62

Intermediates
2007 12.09 0.70 2.22 -1.52 4.38 15.46 -11.08 7.01 25.61 -18.60
2008 20.46 0.52 1.72 -1.20 6.42 17.50 -11.08 13.52 32.20 -18.67
2009 -20.74 -0.37 1.86 -2.23 -1.91 12.29 -14.20 -18.46 14.99 -33.44

This decomposition follows from equation 2.
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(imported) to (from) each partner times the average value of exports(imports)
by shipment, Z̄ (Behrens et al., 2012). The first three terms correspond to the
extensive margin of trade, EM , that now also takes into account the role of
the number of destination (origin) markets additions and droppings. The last
term of the product is once again the intensive margin, IM , which is now de-
fined at the firm-product-market level. This can be further decomposed into
the product of the average quantity sold by shipment, Q̄, times its average unit
value V̄ , then Z̄ = Q̄V̄ . The ratio of trade between t and t− 1 can be expressed
as:

∆Zt =
Zt

Zt−1

= ∆EM ∗∆IM = (
Nt

Nt−1

C̄t

¯Ct−1

J̄t
¯Jt−1

) ∗ (
Q̄t

¯Qt−1

V̄t
¯Vt−1

) (3)

and the relative contribution of each margin can be calculated as the log(∆EM)
log(∆Zt)

and log(∆IM)
log(∆Zt)

respectively. The full decomposition is available in Table A.1 in
the Appendix and Table 3 shows theEM and IM contributions for the growth
of exports and imports in 2009. For exports, this decomposition actually con-
firms the driving role of the intensive margin and, with the exception of final
goods, the counteracting impact of the extensive margin on the negative 2009
growth rate. The leading role of the intensive margin in total exports is pri-
marily attributable to the declining price of exported products which is driven
by the category of intermediates, while declining quantities are the main cul-
prit for the decline in the intensive margin for capital goods exports. In par-
ticular, we observe that relative changes in the average value of shipments is
made up by purchases of lower quantities of higher price capital goods, of
lower quantities of cheaper intermediates and higher quantities of cheaper
final goods. So, the contraction in average values of sales of capital goods are
driven by quantities, whereas the contraction in the average sales of interme-
diates are driven by declining prices too. The expansion of the average value
of final goods sales stems from increased quantities of cheaper goods.

For imports, the extensive margin is more important than for exports and,
as for exports, the contraction in the purchases of capital goods is also driven
by quantities contraction, while the decline in the average value of interme-
diate purchases is driven by the decline in their average price only. Finally,
the average value of final goods imports grows in 2009 through the positive
contribution of both price and quantity margins.

Higher quality capital goods show a greater resilience during the crisis so
as higher quality imported goods. Firms focus on foreign cheaper interme-
diates to cut their costs and contract their sales of higher price intermediates
especially. The foreign final demand for Turkish products shows a certain sen-
sitivity to price in that export sales expand as far as prices decline.
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Table 3: Contributions to Trade growth in 2009

BEC ∆% Extensive - Firm-product-partner Intensive - Firm-product-partner Quantity Price
log(∆EM )/log(∆Z) log(∆IM )/log(∆Z)

EXPORTS
All Goods -7.06 -34.04 134.04 26.86 107.18
Capital Goods -20 -2.57 102.57 134.12 -31.55
Final Goods 5.36 70.63 29.37 57.88 -28.50
Intermediates -11.34 -16.56 116.56 5.32 111.24

IMPORTS
All Goods -15.85 53.26 46.74 -20.43 67.17
Capital Goods -8.33 159.54 -59.54 214.59 -274.13
Final Goods 7.47 -167.49 267.49 61.99 205.50
Intermediates -20.74 30.00 70.00 -4.59 74.59

This Table shows the contribution of the extensive and intensive margins based on equation 3.
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3 Empirical Strategy

To assess the impact of the crisis at the firm-level we follow a straightforward
approach. We regress some relevant firm performance measures on a bunch
of firm characteristics in the previous year, on a dummy indicator for the crisis
and on their interaction in order to assess if and to what extent the crisis had
a heterogeneous impact on the economic performance of different types of
firms. We, then, estimate the following model:

zit = α + β0Crisis+ β′1Wit−1 ∗ Crisis+ γ′Wit−1 + εit (4)

In the above equation z measures a specific performance indicator for firm
i in year t, with t = 2008, 2009. We focus on the growth rates of firm sales, ex-
ports and imports, on the firm probability to start/stop to export and import,
to drop a product from the product, export and import scope and, finally, on
the extent of diversification in production measured by means of three differ-
ent measures, i.e. the Herfindhal index, the number of products and an en-
tropy diversification index (Baldwin and Gu, 2009). The upper panel of table
A.2 in Appendix gives a detailed description of the measures of firm perfor-
mance adopted in our analysis. Moving on with the description of our model,
Crisis is the crisis dummy taking value 1 in 2009 and zero otherwise, and W
is a vector of one-year lagged firm level characteristics which also includes
a full set of two-digit sector dummies. The lower panel of Table A.2 in Ap-
pendix describes our right hand side variables which are size, productivity,
export and import status, foreign ownership and the weight of each product
in the firm total product/export/import scope. The latter regressor is only
included when the firm-product level regressions are run and its definition
depends on the outcome to explain: when the probability to drop a product
from the product scope is estimated, the regressor will measure the weight of
that product in the firm total product scope, while it will measure the weight
of that product in the firm export or import scope if the probability to drop
an export or import product is estimated. In the next subsections, the up-
per panel - panel A - of each Table will also show the results from the esti-
mation of model 4 when the restriction β1 = 0 is imposed, thus assuming a
homogeneous impact of the crisis across firms. Before moving to the inter-
pretation of the results it is worth to stress two features which are common
to the following Tables. Firstly, due to the distinction of overall and own pro-
duced exports in our data, we will alternatively test the impact of the status
of exporter and of exporter of own products, so as we will consider overall ex-
ports and own produced exports as two separate outcomes. Secondly, when
we will present the results on growth rates outcomes we will generally show
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the mid-point growth rate in conjunction with the standard growth rate. Re-
lating changes between t and t-1 to the variable average value between t and
t-112 more than to the value in t-1 only, the mid-point growth rate varies be-
tween 2 (when the firm/product enters the sample in t) and -2 (when the
firm/product exits the sample in t), thus having the advantage to take the en-
try and exit of firms/products into account and giving a growth rate which is
unconditional with respect to the firm/product survival in the sample. Fig-
ures A.2 and A.3 in the Appendix show the 2009 growth rates for sales, export
and imports and mid-point export and import growth for all the firms in our
sample and for subgroups of firms13, respectively. Overall sales decline more
for non exporters, non importers, domestic and small and medium size firms.
Exports shrink less and the worst performance in overall export growth is for
non importers and for the largest firms. The positive mid-point growth rates
for exports of exporters and importers suggests that despite the reduction in
export sales an increase in export entries or a reduction in export exits occurs
in 2009. This finding is reversed for non importers and for the largest and the
smallest firms in the sample. Interestingly enough, produced exports, if any-
thing, slightly grow in 2009 for all the firm groupings with the exception of
non importers and very large firms. This is true for the mid-point growth too.
In general, imports seem to be the most affected in any firm grouping and the
overall mid-point growth rate confirms this feature. This is mainly driven by
non exporting, domestic and large firms.

Finally, as far as sector level heterogeneity is concerned, regardless of the
indicator adopted, the worst performers are firms in the Iron and steel, Broad-
casting and communications equipment, Vehicles and Other vehicles sectors14.
In the following we assess the impact of the crisis on the extensive and in-
tensive margin of trade and production, distinguishing between the margin
across firms and across firms and products.

3.1 The extensive margin of turnover and trade

The firm level extensive margin - Table 4 shows the estimation results for
the firm probability to start (columns 1 to 3) and to stop (columns 4 to 6) ex-
porting and importing. It is worth to highlight that the top panel shows the
marginal effects from a probit model, while panel B shows the results for a

12See table A.2 in the appendix for the formula.
13Midpoint growth rates of sales are not computed since, as previously discussed, we are

not able to account for entry and exit of firms in the AIPS sample.
14We do not show the corresponding figures here for brevity, but they are available upon

request.
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linear probability model. This choice follows the need to prevent the inclu-
sion of several dummy variables and their respective interactions to affect the
consistency of the maximum likelihood estimator.

From panel A, it emerges that the crisis is negatively related to the proba-
bility to start importing and to stop exporting and is positively related to the
probability to stop importing. As also suggested by our decomposition exer-
cise above, the importing activity is negatively affected at the extensive mar-
gin more seriously than the exporting one15.
When the crisis dummy is interacted with the firm level variables in panel B,
we find that more productive firms are less likely to leave the import market in
the crisis, in line with the theory and the widespread evidence on the higher
resilience of more productive firms to external shocks (Melitz, 2003).
Larger firms, instead, turn out to be more affected in their entry into and exit
from the import market especially. Although one might expect a better per-
formance of large firms in the crisis, they are more likely to trade those prod-
ucts that are more affected in the crisis, such as capital and other postponable
goods which imply the exploitation of scale economies. In addition, under
uncertainty large firms may contract their orders and, nevertheless, maintain
their sales making use of their larger inventory (Alessandria et al., 2010).
Finally, importers are more likely to start exporting during the crisis and ex-
porters are more likely to exit the import market. The former result confirms
previous findings about the relationship between importing and exporting at
the firm level. Imported inputs may foster the export activity thanks to the
presence of common sunk costs and/or the enhancement of competitiveness
occurring through cost saving or technology transfers (Kasahara and Lapham,
2008; Muûls and Pisu, 2009; Aristei et al., 2011; Lo Turco and Maggioni, 2011).
We find that this linkage is strengthened during the crisis. On the contrary,
the adverse demand shock affecting exporters may explain their higher prob-
ability to stop importing.

The firm-product level extensive margin - Focusing on the extensive mar-
gin at the firm-product level, the upper panel of Table 5 shows that the crisis
reduces the probability of dropping and has no impact at all on the product
dropping of produced exports16. Instead, it favours the dropping of imported

15In addition, larger and more productive firms are more likely to enter and survive in the
export and import market. Consistently with the evidence, exporters and importers are more
likely to enter and survive in the import and export markets respectively (Muûls and Pisu,
2009; Aristei et al., 2011; Lo Turco and Maggioni, 2011). Finally, foreign owned firms are less
likely to stop but also less likely to start to trade.

16This was expected from the above decomposition of trade flows (see Table 1).
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and exported products in general17.
Panel B displays that exporters are more likely to drop a product from the
product mix during the crisis. Intermediate and capital goods are generally
more likely to be discontinued. These goods are also the most negatively af-
fected when we focus on the probability to drop a produced export good. The
most important products in the product scope are less likely to be dropped
from the export scope and foreign owned firms are less likely to drop an ex-
port product, in the downturn.

The firm level product diversification - The impact of the crisis on the
product diversification of the firm is shown in Table 6. We explore three dif-
ferent indicators: the Herfindhal index,H, the number of products in the firm
product mix, N and an entropy index of diversification, E. Their description
is contained in Table A.2 in the Appendix. The results show that the crisis has
positively affected the firm product scope and its degree of diversification18.
From panel B there is some evidence on more productive firms and overall
exporters reducing their degree of diversification during the crisis. This is
consistent with the evidence from Table 5 on exporters as more likely to drop
products during the crisis. This result recalls the theoretical prediction of an
increased concentration of exports from the increased competitive pressure
following trade liberalisation (Mayer et al., 2011). The latter drives to the po-
tential drop in the demand for the firm products as in the recent crisis.

Summary of the findings - Summing up the previous evidence on the ex-
tensive margins of trade and production, the crisis has positively affected the
firm degree of diversification except for exporters. Also, intermediate and
capital goods have been more frequently dropped from the product and ex-
port mix of firms. Firms have reacted to the 2009 downturn discontinuing
the export sales of marginal goods and foreign firms have appeared as slightly
more likely to maintain their export mix. Finally, larger firms are more likely to
drop an export product during the crisis and this evidence is consistent with
the one on the higher probability of larger firms to exit the export market in
the crisis. On the contrary, the evidence at the overall firm level is richer and

17Furthermore, larger, more productive and foreign owned firms have a lower probability
to drop products from their product or traded mix. Instead, importers and exporters are more
likely to drop a product and less likely to stop exporting and importing respectively. Finally,
as from the literature (Bernard et al., 2010), the most important products are less likely to be
dropped.

18Concerning firm level characteristics, larger firms, exporters and importers display a
more diverse production structure. On the contrary, foreign owned firms present a higher
degree of concentration.
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mainly reveals that larger and exporting firms are more likely to abandon the
import market during the crisis.
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Table 4: Probability of Entering and Exiting Foreign Mar-
kets

Startx Startxp Startm Stopx Stopxp Stopm
(1) (2) (3) (4) (5) (6)

PANEL A
Crisis 0.000 0.002 -0.018*** -0.011** -0.011 0.018***

[0.006] [0.004] [0.005] [0.004] [0.007] [0.004]
size 0.028*** 0.011*** 0.050*** -0.028*** -0.033*** -0.078***

[0.004] [0.002] [0.005] [0.003] [0.004] [0.003]
lp 0.017*** 0.004* 0.039*** -0.026*** -0.024*** -0.045***

[0.004] [0.003] [0.004] [0.003] [0.005] [0.003]
exp 0.128*** -0.079***

[0.008] [0.006]
imp 0.128*** 0.063*** -0.052*** -0.081***

[0.008] [0.005] [0.007] [0.011]
foreign -0.038* 0.002 -0.050** -0.049*** -0.061*** -0.069***

[0.022] [0.012] [0.021] [0.009] [0.015] [0.007]
PANEL B
size 0.035*** 0.015*** 0.066*** -0.028*** -0.033*** -0.068***

[0.007] [0.004] [0.008] [0.003] [0.005] [0.003]
size x C -0.01 -0.008 -0.026*** 0.009* 0.01 0.007*

[0.009] [0.005] [0.010] [0.005] [0.007] [0.004]
lp 0.019*** 0.003 0.039*** -0.022*** -0.016** -0.037***

[0.006] [0.004] [0.006] [0.005] [0.007] [0.005]
lp xC -0.006 0.002 -0.004 -0.006 -0.013 -0.022***

[0.007] [0.005] [0.008] [0.007] [0.010] [0.007]
exp 0.132*** -0.114***

[0.011] [0.010]
exp xC 0.012 0.031**

[0.015] [0.014]
imp 0.114*** 0.054*** -0.065*** -0.092***

[0.011] [0.007] [0.011] [0.017]
imp xC 0.048*** 0.023** -0.003 -0.002

[0.016] [0.010] [0.015] [0.023]
foreign -0.062 0.01 -0.102** -0.023** -0.053*** -0.012

[0.046] [0.024] [0.052] [0.010] [0.017] [0.009]
foreign xC 0.02 -0.013 0.074 0.001 0.025 -0.016

[0.060] [0.033] [0.067] [0.013] [0.023] [0.011]

Obs. 12,788 19,339 12,067 16,617 9,874 17,338
R2 0.076 0.034 0.08 0.038 0.04 0.1

* Significant at 10% level; ** significant at 5% level; *** significant at 1% level. Robust
Standard errors are in brackets. All regressors are one year lags of the variables. Panel
A reports the marginal effects of probit regressions. Panel B reports the coefficients
obtained from Linear Probability Models.
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Table 5: Probability of dropping produc-
tion and trade at product level

Dropy Dropx Dropxp Dropm
(1) (2) (3) (4)

PANEL A
Crisis -0.022*** 0.014*** -0.01 0.043***

[0.004] [0.005] [0.008] [0.003]
size -0.032*** -0.031*** -0.042*** -0.038***

[0.002] [0.003] [0.004] [0.002]
lp -0.010*** -0.021*** -0.029*** -0.044***

[0.002] [0.004] [0.006] [0.003]
exp 0.008* -0.066***

[0.004] [0.007]
imp 0.008* -0.073*** -0.082***

[0.005] [0.010] [0.013]
foreign -0.016* -0.025* -0.038** -0.076***

[0.009] [0.013] [0.016] [0.007]
share -0.189*** -0.490*** -0.162*** -0.345***

[0.004] [0.007] [0.011] [0.008]
interm 0.005 0.079*** 0.005 -0.097***

[0.004] [0.006] [0.009] [0.008]
capital 0.013** 0.175*** 0.042*** 0.088***

[0.007] [0.008] [0.014] [0.009]

R2 0.06 0.069 0.047 0.057
PANEL B
size -0.028*** -0.042*** -0.047*** -0.047***

[0.003] [0.004] [0.007] [0.002]
size x C -0.006 0.011** -0.001 0.002

[0.004] [0.005] [0.007] [0.002]
lp -0.010** -0.031*** -0.035*** -0.042***

[0.004] [0.005] [0.009] [0.004]
lp xC 0.005 0.009 -0.002 -0.001

[0.005] [0.007] [0.010] [0.004]
exp -0.008 -0.067***

[0.006] [0.009]
exp xC 0.014* -0.002

[0.008] [0.010]
imp 0.002 -0.069*** -0.081***

[0.007] [0.012] [0.018]
imp xC -0.005 -0.005 0.011

[0.009] [0.014] [0.023]
foreign -0.007 -0.003 -0.008 -0.069***

[0.013] [0.014] [0.025] [0.009]
foreign xC -0.001 -0.028* -0.013 -0.011

[0.015] [0.016] [0.026] [0.008]
share -0.198*** -0.443*** -0.134*** -0.278***

[0.007] [0.009] [0.017] [0.011]
share xC 0 -0.031*** -0.018 -0.016

[0.008] [0.011] [0.021] [0.012]
interm xC 0.013** 0.020** 0.036** -0.002

[0.007] [0.009] [0.016] [0.009]
capital xC 0.023** 0.008 0.074*** 0.008

[0.011] [0.011] [0.026] [0.010]

R2 0.143 0.133 0.212 0.131
Obs. 58,144 157,525 15,192 278,717

* Significant at 10% level; ** significant at 5% level; *** signif-
icant at 1% level. Robust Standard errors are in brackets. All
regressors are one year lags of the variables and product fixed
effects are included in each specification.

18



Table 6: Production diversification

H N E
(1) (2) (3) (4) (5) (6)

PANEL A
Crisis -0.009*** -0.008*** 0.035*** 0.032*** 0.019*** 0.016***

[0.001] [0.001] [0.003] [0.003] [0.002] [0.002]
size -0.033*** -0.030*** 0.090*** 0.082*** 0.061*** 0.056***

[0.002] [0.002] [0.006] [0.006] [0.004] [0.004]
lp 0 0 0.007 0.010* 0 0.001

[0.002] [0.002] [0.005] [0.005] [0.004] [0.004]
exp -0.027*** 0.068*** 0.049***

[0.004] [0.010] [0.007]
expp -0.074*** 0.196*** 0.135***

[0.004] [0.011] [0.007]
imp -0.001 0.009** 0.025** -0.005 0.003 -0.016**

[0.004] [0.004] [0.011] [0.011] [0.008] [0.007]
foreign 0.041*** 0.046*** -0.119*** -0.137*** -0.081*** -0.092***

[0.010] [0.010] [0.026] [0.026] [0.018] [0.018]

R2 0.129 0.144 0.186 0.202 0.15 0.164
PANEL B
size -0.032*** -0.029*** 0.092*** 0.081*** 0.061*** 0.054***

[0.002] [0.003] [0.006] [0.007] [0.004] [0.005]
size xC -0.001 -0.003 -0.004 0.001 0 0.004

[0.002] [0.002] [0.004] [0.004] [0.003] [0.003]
lp -0.002 -0.003 0.01 0.015** 0.004 0.006

[0.002] [0.003] [0.006] [0.007] [0.004] [0.005]
lp x C 0.004 0.005* -0.006 -0.01 -0.007 -0.010*

[0.003] [0.003] [0.007] [0.007] [0.005] [0.005]
exp -0.032*** 0.077*** 0.057***

[0.004] [0.012] [0.008]
exp xC 0.008* -0.016 -0.015*

[0.005] [0.012] [0.009]
expp -0.077*** 0.201*** 0.140***

[0.005] [0.012] [0.009]
expp xC 0.006 -0.01 -0.009

[0.004] [0.012] [0.008]
imp -0.002 0.008* 0.025** -0.002 0.004 -0.013

[0.005] [0.005] [0.012] [0.012] [0.009] [0.009]
imp xC 0.001 0.004 -0.001 -0.006 -0.001 -0.007

[0.005] [0.005] [0.013] [0.013] [0.010] [0.009]
foreign 0.043*** 0.050*** -0.128*** -0.146*** -0.085*** -0.097***

[0.010] [0.010] [0.027] [0.027] [0.018] [0.018]
foreign xC -0.005 -0.007 0.016 0.018 0.008 0.011

[0.006] [0.006] [0.015] [0.015] [0.011] [0.011]

R2 0.13 0.145 0.186 0.202 0.15 0.165
Obs. 31,015 29,412 31,015 29,412 31,015 29,412

* Significant at 10% level; ** significant at 5% level; *** significant at 1% level. Robust
Standard errors are in brackets. All regressors are one year lags of the variables.
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3.2 The intensive margin of turnover and trade

The firm level intensive margin - Panel A of Table 7 shows the estimations
of empirical model 4 when the growth rates of firm sales, exports and imports
are considered. The crisis has had a negative effect on the firm growth, regard-
less of the performance measure adopted. Nevertheless, when the midpoint
growth rates are considered the crisis impact is reduced for imports, is halved
for exports and disappears for produced exports. This confirms the above de-
scriptive evidence on the prominent role of the intensive margin in the trade
evolution during the 2009 downturn19.
From the set of results in panel B, larger firms, exporters of own products and
importers show a greater resilience to the crisis in that they expand their sales.
Instead, import growth is reduced during the crisis for exporters. This is prob-
ably related to the strict linkage between the importing and exporting activi-
ties widely documented in the literature (Altomonte and Békés, 2009; Muûls
and Pisu, 2009; Aristei et al., 2011; Lo Turco and Maggioni, 2011). The sign on
the coefficient on the interaction between the foreign ownership and the cri-
sis dummies is positive in most cases, although not significant, thus convey-
ing a very different result from the one stemming from other evidence on the
topic (Kolasa et al., 2010; Alfaro and Chen, 2012), but very close to the work by
Behrens et al. (2012). Among other features, the latter emphasizes the worst
performance in the trade growth of more productive firms that we confirm
for Turkey. The fact that this feature does not show up in the midpoint esti-
mates for the growth in imports and produced exports hints at their higher
resistance in foreign markets in the occurrence of a negative shock, as already
displayed in table 4. Thus, the crisis hits both the exit of less productive firms
and, conditional on survival, the growth of the more productive ones20.

19From the firm level variables coefficients, larger, more productive, exporting and im-
porting firms’ sales grow more. Growth in trade is not importantly linked to any firm level
characteristic. Only, larger firms display a lower growth in imports. Mid-point growth rates
suggest that only more productive firms are likely to survive in the export market (Melitz,
2003).

20More productive firms may be more affected by the inward shift of high income partners
demand which are found to be the ones served by higher productivity exporters (Crinò and
Epifani, 2012). This implies a reduction of their export sales, possibly in favour of cheaper
products. As a matter of fact, Table 3 above witnesses that, except for capital goods, foreign
demand has shifted to cheaper prices products and this is partly consistent with the evidence
provided by Haddad et al. (2010) on products traded across the world during the 2008-2009
trade collapse. Although the price effect on differentiated goods import growth in the EU and
US was positive during the trade collapse, such effect was indeed negative with respect to
upper middle income countries’ imports.
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The firm-product level intensive margin - Now Table 8 shows the results
for the impact of the crisis on the intensive margin of sales and trade at the
firm-product level, when standard (columns 1 to 4) and mid-point growth
rates (columns 5 to 8) are respectively used as performance indicators. Each
specification of panel B also includes 10 digit product fixed effects in the sales
growth regression and 6 digit HS harmonised product level fixed effects for
the export and import growth regressions21. The top panel confirms the neg-
ative impact of the crisis across all of the specifications22.

From Panel B it turns out that more productive firms are more negatively
affected in export markets, especially for growth in exports of own products
(columns 3 and 7) while, specularly to the finding on the extensive margin, ex-
porters contract their import purchases more than the remaining firms, con-
ditional on the survival of the imported product. Then, although exporters are
more likely to drop their import products these must be the marginal ones
since no overall decline in imports is observed. Finally, as expected, overall
and export sales growth of capital and intermediate goods are more severely
hit by the economic slowdown. It is worth to notice that there is a slight evi-
dence on the greater resilience of foreign owned firms in the overall midpoint
export growth: the crisis impact turns positive and significant at the 10% level
for this group of firms. This confirms the above finding on their lower proba-
bility to drop their products.

Summary of the findings - Summing up, larger firms, exporters of own
products and importers show a greater resilience in their sales. Exporters face
a slump in import growth and tend to focus on their most important export
products. More productive firms present a worst performance in their trade
growth. Finally, export and sales growth is more dramatically hit for capital
and intermediate goods.

21In order to display the different average growth for intermediates and capital goods,
product level fixed effects are not included in the specifications of panel A.

22Differently from Table 7, instead, larger firms only exhibit a higher sale growth rate when
the latter is measured as mid-point (column 5 of Table 8), while, when mid-point growth rates
are considered, larger firms have now a lower growth of export sales and import purchases
(columns 6 to 8 of Table 8).
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Table 7: Evolution of sales and trade at firm level

∆s ∆x ∆xp ∆m ∆xmid ∆xmid
p ∆mmid

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
PANEL A
Crisis -0.198*** -0.198*** -0.167*** -0.070** -0.260*** -0.262*** -0.084*** -0.038 -0.193*** -0.194***

[0.008] [0.008] [0.024] [0.035] [0.026] [0.027] [0.019] [0.027] [0.019] [0.019]
size 0.025*** 0.025*** 0.008 -0.01 -0.024** -0.024** 0.011 -0.003 0.018** 0.018**

[0.005] [0.005] [0.011] [0.015] [0.010] [0.010] [0.008] [0.011] [0.007] [0.007]
lp 0.008 0.008 -0.001 0.019 0.019 0.023 0.017 0.036** 0.022** 0.021**

[0.006] [0.006] [0.016] [0.024] [0.015] [0.015] [0.012] [0.016] [0.011] [0.011]
exp 0.036*** -0.032 0.014

[0.009] [0.031] [0.021]
expp 0.024*** 0.003 0.015

[0.008] [0.023] [0.016]
imp 0.014 0.022** -0.044 -0.084* -0.021 -0.021

[0.010] [0.009] [0.030] [0.046] [0.024] [0.033]
foreign -0.015 -0.013 -0.055 -0.076 -0.028 -0.028 -0.051* -0.029 -0.006 -0.006

[0.016] [0.016] [0.039] [0.058] [0.033] [0.033] [0.028] [0.042] [0.023] [0.023]

R2 0.031 0.031 0.006 0.004 0.011 0.011 0.004 0.004 0.009 0.009
PANEL B
size 0.001 0.003 0.022 0.004 -0.025* -0.022 0.028** 0.023 0.037*** 0.039***

[0.006] [0.006] [0.015] [0.022] [0.015] [0.014] [0.012] [0.017] [0.011] [0.011]
sizexC 0.043*** 0.041*** -0.026 -0.028 0.006 0 -0.033* -0.051* -0.037** -0.041**

[0.010] [0.009] [0.024] [0.035] [0.024] [0.023] [0.019] [0.026] [0.018] [0.018]
lp 0.015* 0.015* 0.043* 0.068* 0.053** 0.054** 0.047*** 0.057** 0.027* 0.028*

[0.008] [0.008] [0.022] [0.036] [0.021] [0.022] [0.017] [0.024] [0.016] [0.016]
lp xC -0.01 -0.012 -0.083** -0.091* -0.067** -0.061* -0.056** -0.036 -0.009 -0.012

[0.013] [0.012] [0.035] [0.051] [0.032] [0.033] [0.025] [0.035] [0.024] [0.023]
exp 0.040*** 0.022 0.064**

[0.012] [0.046] [0.032]
exp xC -0.007 -0.106 -0.107**

[0.019] [0.071] [0.050]
expp 0.009 0.037 0.049**

[0.011] [0.034] [0.024]
expp xC 0.031* -0.066 -0.070*

[0.018] [0.053] [0.038]
imp -0.007 0.006 0.001 -0.079 -0.012 -0.052

[0.013] [0.013] [0.044] [0.069] [0.036] [0.051]
imp xC 0.043** 0.034* -0.085 -0.005 -0.012 0.056

[0.021] [0.020] [0.067] [0.100] [0.053] [0.076]
foreign -0.035* -0.03 -0.029 -0.150* -0.064 -0.058 -0.054 -0.035 -0.027 -0.026

[0.020] [0.020] [0.057] [0.091] [0.049] [0.047] [0.042] [0.064] [0.036] [0.036]
foreign xC 0.042 0.037 -0.057 0.136 0.069 0.06 0.004 0.008 0.038 0.037

[0.034] [0.034] [0.086] [0.127] [0.075] [0.074] [0.062] [0.092] [0.055] [0.055]

R2 0.04 0.041 0.011 0.011 0.016 0.016 0.009 0.009 0.017 0.017
Obs. 29,405 29,378 15,618 8,200 15,954 15,348 18,426 11,716 18,855 18,847

* Significant at 10% level; ** significant at 5% level; *** significant at 1% level. Robust Standard errors are in brackets. All regressors
are one year lags of the variables.
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Table 8: Evolution of sales and trade at firm-product level

∆s ∆x ∆xp ∆m ∆smid ∆xmid ∆xmid
p ∆mmid

(1) (2) (3) (4) (5) (6) (7) (8)
PANEL A
Crisis -0.169*** -0.119*** -0.082*** -0.194*** -0.071*** -0.067*** 0.01 -0.216***

[0.014] [0.019] [0.031] [0.014] [0.013] [0.023] [0.028] [0.013]
size 0.006 0.003 -0.012 -0.015*** 0.014** -0.004 -0.033*** -0.020***

[0.007] [0.009] [0.013] [0.005] [0.006] [0.009] [0.013] [0.005]
lp 0.004 0 0.029 0.017** 0.006 -0.017 0.015 0.034***

[0.009] [0.012] [0.018] [0.007] [0.008] [0.015] [0.017] [0.008]
exp 0.035** -0.055*** 0.02 -0.047**

[0.015] [0.018] [0.014] [0.020]
imp -0.032* -0.02 -0.065 -0.026* -0.070** -0.036

[0.016] [0.026] [0.041] [0.015] [0.034] [0.034]
foreign -0.004 -0.02 0.001 0.011 0.006 -0.072* 0.048 0.008

[0.030] [0.033] [0.055] [0.019] [0.025] [0.039] [0.048] [0.019]
interm -0.043*** 0.007 -0.008 -0.058** -0.097*** -0.007 0.073*** -0.051***

[0.013] [0.017] [0.029] [0.024] [0.012] [0.016] [0.025] [0.019]
capital -0.085*** -0.002 0.007 -0.103*** -0.075*** -0.03 0.013 -0.122***

[0.020] [0.025] [0.046] [0.027] [0.020] [0.021] [0.039] [0.020]

R2 0.008 0.001 0.001 0.004 0.007 0.002 0.034 0.006
PANEL B
size -0.001 0.014 -0.010 -0.008 -0.029*** 0.041*** -0.016 -0.016**

[0.011] [0.013] [0.022] [0.007] [0.009] [0.014] [0.025] [0.007]
size xC 0.016 -0.017 -0.012 -0.014 0.005 -0.081*** -0.029 -0.006

[0.015] [0.018] [0.031] [0.010] [0.011] [0.020] [0.029] [0.011]
lp -0.01 0.014 0.047 0.030** -0.01 -0.005 0.047* 0.037***

[0.014] [0.017] [0.033] [0.012] [0.011] [0.022] [0.027] [0.011]
lp xC 0.014 -0.053** -0.092** -0.026 -0.005 -0.04 -0.078** -0.027

[0.018] [0.025] [0.042] [0.019] [0.015] [0.031] [0.036] [0.017]
exp 0.035 0.001 0.050*** -0.052*

[0.025] [0.025] [0.019] [0.028]
exp xC 0.021 -0.119*** -0.027 -0.017

[0.034] [0.040] [0.026] [0.043]
imp -0.035 -0.053 -0.065 -0.038* -0.069 -0.114**

[0.026] [0.040] [0.068] [0.020] [0.056] [0.055]
imp xC 0.042 0.065 0.033 0.080*** 0 0.162**

[0.036] [0.060] [0.095] [0.027] [0.075] [0.079]
foreign -0.059 -0.065 -0.009 0.033 -0.05 -0.157*** 0.037 -0.023

[0.048] [0.053] [0.108] [0.027] [0.033] [0.056] [0.087] [0.026]
foreign xC 0.05 0.051 0.021 -0.046 0.002 0.138* -0.012 0.033

[0.061] [0.072] [0.124] [0.038] [0.044] [0.075] [0.112] [0.037]
interm xC -0.222*** -0.184*** -0.278*** 0.031 -0.104*** -0.164*** -0.297*** 0.066

[0.030] [0.039] [0.072] [0.048] [0.022] [0.038] [0.060] [0.040]
capital xC -0.241*** -0.195*** -0.389*** 0.009 -0.128*** -0.169*** -0.450*** -0.037

[0.048] [0.059] [0.117] [0.056] [0.035] [0.051] [0.090] [0.044]

R2 0.075 0.04 0.131 0.005 0.403 0.02 0.13 0.018
Obs. 57,390 86,885 11,361 163,145 75,010 244,687 19,789 409,866

* Significant at 10% level; ** significant at 5% level; *** significant at 1% level. Robust Standard errors are
in brackets. All regressors are one year lags of the variables and product fixed effects are included in each
specification.
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4 Discussion and concluding remarks

Within the wide literature on the consequences of the recent financial and
economic downturn, we shed light on the response of Turkish manufacturing
firms. The crisis has negatively affected sales at home and abroad. However,
aggregate trade data reveal that the most detrimental impact has concerned
imports. Although, in line with the literature, we display the prevalence of the
intensive margin in explaining the evolution of overall and export sales in the
aftermath of the global turmoil, we also highlight a non negligible role of the
extensive margin in the contraction of imports, especially of capital goods.
We, then, show that for Turkey the entry and exit of firms and products in the
import market can contribute to explain the dramatic drop in aggregate im-
ports. Among the firm level characteristics we account for, the firm size and
export status turn to be the most relevant determinants of the firm net exit
from the import market. Both groups of firms are found to be more import in-
tensive (OECD, 2011), then, on one hand, the drop in the foreign demand for
their products may push exporters to contract their intermediate purchases,
on the other hand, under uncertainty, larger firms may rely on a larger inven-
tory and shrink their intermediate purchases. Also, due to the larger scale of
their operations, larger firms are generally more involved in the purchase of
capital and intermediate goods which are usually postponed during a crisis.

Turning to the firm level evidence on the export sales evolution in the af-
termath of the crisis, we show an important finding on the greater resilience
of exporters of own products compared to carry-along-trade (CAT) exporters.
In this respect, then, the observed aggregate evolution of exports should be
regarded as more related to the latter type of activity. Compared to overall
exports, produced exports are not affected at all at the extensive margin - nei-
ther at the firm nor at firm-product level - and are much less affected at the
intensive margin. It would be interesting to assess to what extent the global
trade collapse is driven by the pervasiveness of the CAT activity which, in the
case of the Turkish and other economies, represents an important fraction of
the total exports.

The change in aggregate exports is mainly related to the productivity and
the import status of manufacturing firms. Although more productive firms
are more persistent in the foreign markets, their sales abroad are possibly con-
centrated in higher quality products and higher income markets, which have
experienced the hardest slump in the demand. Importing proves to be a re-
warding strategy to enter foreign export markets and this linkage is strength-
ened in the crisis which represents a shrinking of the market and, as a conse-
quence, a toughening of the competitive pressure. Furthermore, large firms
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are found to expand their domestic sales vis-à-vis a contraction in their ex-
ports, thus hinting at a redirection of their activity towards the domestic mar-
ket. Contrary to some previous evidence, we do not find a greater resilience
of foreign owned firms.

In conclusion, by means of new evidence, our study supports the aca-
demic consensus on the demand shock nature of the recent global downturn.
The 2009 contraction of the Turkish manufacturing is deeply rooted in the po-
sition of this economy in the international production networks, as witnessed
by the relevant role of intermediate and capital goods in driving the dramatic
drop in overall sales and exports. We then show how international supply
chains contributed to the spur of the demand downturn from the largest im-
porters (the US, the EU and Japan) to the more peripheral suppliers, even in
the absence of the latter direct involvement in the financial downturn. Nev-
ertheless, the quick recovery of the Turkish real sector after 2009 suggests that
the country economic structure has strengthened enough to rapidly get away
from the stagnant evolution of its traditional trading partners.
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Appendix

A Additional Tables

Table A.1: Decomposition of Trade Growth II

Year ∆ % N C̄ J̄ Z̄ Q̄ P̄

EXPORTS
All Goods

2008 22.37 48241 4.05 5.06 172610.1 86897.1 1.99
2009 -7.06 48669 4.10 5.07 156484.1 85205.76 1.84

Capital Goods
2008 20.63 17520 2.57 2.84 168524.2 15524.82 10.86
2009 -20.00 17766 2.56 2.83 134046.3 11508.99 11.65

Final Goods
2008 6.45 25849 3.32 4.59 149338.5 24060.81 6.21
2009 5.36 26235 3.37 4.62 151647.9 24799.42 6.11

Intermediates
2008 35.89 34480 3.61 3.75 187302.9 153858.5 1.22
2009 -11.34 35006 3.63 3.74 162786.1 152875.7 1.06

IMPORTS
All Goods

2008 17.04 61424 3.30 4.57 278942.7 152160.1 1.83
2009 -15.85 57998 3.33 4.38 257319 157621.2 1.63

Capital Goods
2008 3.42 25420 2.41 2.73 215897.7 9185.594 23.50
2009 -8.32 23261 2.41 2.61 227362.9 7622.818 29.83

Final Goods
2008 14.88 26629 2.13 3.27 145312.6 13415.16 10.83
2009 7.50 24852 2.11 3.14 176305.4 14029.9 12.57

Intermediates
2008 20.55 46449 3.31 3.73 338101.5 236553.2 1.43
2009 -20.74 44474 3.33 3.61 287330.1 239090.4 1.20
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Table A.2: Variables Definition and Description

z Description
Extensive margin

Startx probability to start exporting measured as a dummy taking value 1 if the firm exports in t
and did not export in t− 1

Startx_p probability to start exporting own products measured as a dummy taking value 1 if the firm
exports own products in t and did not export in t− 1

Startm probability to start importing measured as a dummy taking value 1 if the firm imports in t
and did not import in t− 1

Stopx probability to stop exporting measured as a dummy taking value 1 if the firm stops to export
in t and exported in t− 1

Stopx_p probability to stop exporting own products measured as a dummy taking value 1 if the firm
stops to export own products in t and exported own products in t− 1

Stopm probability to stop importing measured as a dummy taking value 1 if the firm stops to import
in t and imported in t− 1

Dropy probability to drop a product from the product mix measured as a dummy taking value 1 if the
firm drops the product in t and was producing it in t− 1

Dropx probability to drop an export product measured as a dummy taking value 1 if the firm drops the
product export in t and was exporting it in t− 1

Dropx_p probability to drop a produced export product measured as a dummy taking value 1 if the firm
drops the own product export in t and was exporting it in t− 1

Dropm probability to drop an import product measured as a dummy taking value 1 if the firm drops the
product import in t and was importing it in t− 1
Intensive margin

∆y annual growth of firm or firm-product level production measured as the log change in output
∆s annual growth of firm or firm-product level sales measured as the log change in sales
∆x annual growth of firm or firm-product level exports measured as the log change in export sales
∆xp annual growth of firm or firm-product level produced exports measured as the log change in produced export sales
∆m annual growth of firm or firm-product level imports measured as the log change in imported purchases
∆ymid midpoint annual growth of firm-product level production calculated as

yt−yt−1

0.5(yt+yt−1)

∆smid midpoint annual growth of firm-product level sales calculated as
st−st−1

0.5(st+st−1)

∆xmid midpoint annual growth of firm or firm-product level exports calculated as
xt−xt−1

0.5(xt+xt−1)

∆xmid
p midpoint annual growth of firm or firm-product level produced exports

xp t−xp t−1

0.5(xp t+xp_t−1)

∆mmid midpoint annual growth of firm or firm-product level imports
mt−mt−1

0.5(mt+mt−1)

Diversification
H Herfindahl Index calculated as

∑
j share

2
j with j indexing products and share the

weight of each product in the firm total production
N Number of products produced by the firm
E Entropy diversification index calculated as

∑
j sharej ∗ log( 1

sj
) with j

indexing products and share the weight of each product in the firm total production
W Description
Crisis dummy taking value 1 in year 2009 and 0 otherwise
size firm size measured as the log of the number of employees in t− 1
lp labour productivity measured as the log of real value added per worker in t− 1
exp exporter dummy equal to 1 if the firm exports in that year and 0 otherwise in t− 1
expp exporter dummy equal to 1 if the firm exports own products in that year and 0 otherwise in t− 1
imp importer dummy equal to 1 if the firm imports in that year and 0 otherwise in t− 1
foreign foreign ownership dummy equal to 1 if the firm is foreign owned
share share of the product in the total firm output/exports/produced exports/imports in t− 1
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Figure A.1: Turnover Growth Rates by Economic Category and Export Orien-
tation

(a) Annual
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Notes: Source: Own elaborations on TurkStat Short-Term Business Statistics.
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Figure A.2: Firm level growth rates

Notes: Source: Own elaborations on TurkStat SBS, AIPS, FTS.
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Figure A.3: Firm level growth rates by firm groupings

Notes: Source: Own elaborations on TurkStat SBS, AIPS, FTS.
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