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Abstract 
The emergence of global value chains leads to fragmentation of the production processes and 
reallocation of those processes across countries. With increasing number of production stages, the 
manufacturing process is located increasingly further away from the consumer. Literature suggests 
that fragmentation of production increases the international transmission of shocks. The global 
financial crisis is believed to lead to consolidation and shortening of global value chains and 
amplification of demand shocks along the global value chains, the so-called bullwhip effect. In this 
paper we study the effects of global financial crisis on employment, focusing specifically on the role 
of the distance from final demand (upstreamness) in this adjustment. We find that upstreamness 
matters for both labor demand and adjustment in employment during the periods of crisis, but this 
relationship is heterogeneous across countries. While the reaction to the crisis is indeed amplified 
further away from final demand, contrary to our expectations it is mostly channeled through lower 
job creation rates rather than faster job destruction. Moreover, the adverse effects of the crisis are 
lower in foreign firms, this difference does not depend on the distance from final demand. 
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1. Introduction 

Towards the end of 20th century, with increased international trade came about the 

processes of production fragmentation across borders within the value chain (Hummels, 

Ishii & Yi, 2001). However, as documented by Fally (2011) fragmentation itself remained 

roughly constant until the end of 1990s. It was the improvement in communication 

technologies which allowed for substantial innovation in management: a final product is 

barely ever produced in a single location and the number of stages of production has 

increased substantially since 2000 (Baldwin, 2011; Baldwin & Venables, 2013; Baldwin & 

Evenett, 2015). As a result, the globalization implied not only more trade in goods, but also 

more flow of the managerial and technological know-how. Many countries could 

industrialize much faster by joining global value chains rather than building their own 

(Baldwin & Robert-Nicoud, 2014). Also, within the advanced countries, higher 

fragmentation of production improves long-run export performance (Guerrieri & 

Caffarelli, 2012). Danninger & Joutz (2007) find that fragmenting production chains was a 

key determinant of Germany’s improved export performance. Bas and Strauss-Kahn 

(2011) analyze the firm level data on French exporters and conclude that an increase in 

the set of imported input varieties increased significantly the number of exported 

varieties. All these findings are consistent with the underlying theory: firms, which can 

fragment their production stages and/or delocalize tasks because of lower communication 

and coordination costs, benefit from lower production costs and increase the efficiency as 

well as international competitiveness, hence their export performance (Baldwin, 2006). 

Against this general background of global adjustments in trade and production structures 

that enhance the strength of economic links between countries, global financial crisis has 

marked an unprecedented trade collapse. For the first four quarters after the collapse of 

Lehman Brothers (2008Q1 - 2009Q1) world trade fell by about 15% in real terms, i.e. 

roughly 4 times as much as the fall in global GDP. The fall was concentrated especially 

among global major traders, but affected virtually all countries of the world and all types 

of products. Reviewing substantial literature in the field, Bems et al (2013) argue the main 

driver of this exceptional fall in global trade was the collapse in aggregate expenditure, 

concentrated on trade-intensive durable goods. The second wave of decline, which 

deepened the collapse of trade in subsequent the initial shock, was the adjustment in 

inventories and negative shocks to credit supply – relevant particularly for global value 

chains not integrated by ownership. 

Despite relatively short time since the event, the literature has given substantial attention 

to the consequences of the great trade collapse in the context of the global value chains. In 

2010 The World Bank published a book analyzing the changes in the global value chains in 

the aftermath of the global financial crisis. The focus of the analyses was on reallocation of 

the production processes between countries. Milberg & Winkler (2010) argue that 



asymmetrical recovery of trade volumes lead to consolidation of the global value chains, 

with consolidation effects more prevalent in buyer-led chains. Some sectors experienced 

substantial consolidation of the global value chains (Sturegon & Kawakami, 2010), while 

in some others there was substantial reshuffling of production stages between the 

countries (Sturgeon & Biesebroeck, 2010).  

As suggested by Bems et al (2013), the so-called bullwhip effect, played an important role. 

This effect involves and amplified reaction in inventories to adverse shocks in demand and 

it is felt substantially stronger by firms from intermediate industries (Altomonte et al, 

2012) with a faster rebound in output and production within ownership chains than for 

firms operating at arm’s length with the buyers. Zavacka (2012) shows that the volatility 

in intermediate goods demand has sometimes been too substantial for the trade link to 

survive, often leading to a permanent collapse in production of a given intermediate 

product.  

Despite an immediate relationship between the trade collapse and employment, so far 

much less research has analyzed this particular aspect of economic adjustment at periods 

of crisis. Sinha (2010) finds that more globally linked sectors in developing countries often 

resorted to suppressing wages and increasing the extent of informality to accommodate 

these amplified shocks. Hurst et al. (2010) demonstrate that in Asia these adjustments 

were disproportionately concentrated among temporary and migrant workers. These 

analyses focused on developing countries and thus may be less informative about the path 

of adjustment in advanced and catching up transition economies. Timmer et al. (2010) 

show that advanced economies increasingly specialize within the global value chains in 

activities carried out by high-skilled workers, which is likely to mitigate the employment 

effects. On the other hand, a large share of internationalization in the catching up 

transition economies consisted of processing trade. While this helped to maintain a 

relatively high share of manufacturing in employment and value added, at the times of the 

global financial crisis it might have had acute consequences for employment.  

Our analysis aims to address this empirical question. On the one hand, one should expect 

from theory that higher upstreamness is associated with higher demand for labor and 

more resistance to adverse product demand shocks. On the other hand, it is likely that the 

distance from the final demand may affect upstream firms nonlinearly. Hence, it could be 

the case that events such as great trade collapse spur negative employment shocks: 

directly and through amplification of the result on inventories associated with the 

bullwhip effect. Following recent methodological contribution by Antras et al. (2012, 

2013) we use the measures of upstreamness for Poland and other countries in Central and 

Eastern Europe computed by Hagemejer and Ghodsi (2016). Using firm-level data we 

estimate the overall effect of upstreamness on labor demand and its features. We also 

analyze the specific adjustments in the course of the global financial crisis, with a special 



emphasis on the possibly diversified position in the global value chains. We present 

comparative evidence for other countries of Central and Eastern Europe as well.  

We find that transition economies of Central and Eastern Europe do not exhibit strong 

bullwhip effects. While demand for labor changed in the period of global financial crisis, 

this change was only to some extent affected by the position in the global value chain and 

only in few selected cases foreign owned firms responded differently in terms of 

employment than domestic firms.  

Our study is structured as follows. In the next section we describe data and identification 

strategy. After descriptive analysis of the overall trends in upstreamness, we move to 

econometric analysis of various measures of employment. We analyze level the effects as 

well as (net) job creation and destruction at the times of global financial crisis and outside 

this period.  

2. Data and empirical strategy 

This study uses firm-level data from Bureau van Dijk also known as Amadeus database, 

and widely used in firm-level trade literature (e.g. Altomonte et al, 2013; Egger et al, 2015; 

Bloom et al, 2016). This data is distributed in editions, with each edition covering up to 10 

years of firms’ history. Clearly, not each firm in a given edition of Amadeus data has 

existed for up to 10 years. Effectively, the median duration of a panel for most countries in 

Amadeus is about 4 to 6 years. When combined, subsequent editions of Amadeus may 

yield longer firm-level panels. In this study we combine editions from 2004, 2008, 2010 

and 2012, thus obtaining nominal data coverage from 1997 to 2011. However, availability 

for the countries of interest was low in the 1990s and increased only gradually, therefore 

the bulk of the data comes from 2000-2011. Thanks to the identifier common across the 

different revisions of Amadeus, we are able to track individual firms over time. 

The number of firms in each edition of Amadeus depends on a year and country. Recent 

years are far more comprehensive than data from the past, while larger countries are 

characterized by a larger number of records than other. For example, in total, a 2014 

edition of Amadeus comprises data on 18.3 million firms from 44 countries, but a 2004 

edition comprises data on only 6.8 million firms and from only 38 countries.  

Data in Amadeus usually come from national information providers and are based on 

registry courts. Hence, data coverage by size differs between countries and so does the 

availability of relevant economic information. We follow the procedure by Kalemli-Ozcan 

et. al (2015). After cleaning the incorrect and missing information, the final database 

contains information from the balance sheets and the income statements, in particular the 

employment, investment rate, output and cost of employment, together with the NACE 

codes of the main activity (revision 1 and revision 2 where applicable). In addition, foreign 

ownership is identified in the data.  



We merge the resulting firm-level database with sector-level measures computed on the 

basis of the World Input Output Database rev. 2013 for the same period (see Timmer et al, 

2015). The merging is performed using the WIOD aggregation of NACE rev. 1 (2 digit 

categories) and required matching of NACE rev.1 and NACE rev. 2 codes for post-2008 

Amadeus data. 

Table 9.1 describes the overall final sample size and gives descriptive statistics for Poland 

in particular and CEE economies overall. Despite well-known shortcomings of the 

Amadeus data, the final sample remains large and appears to replicate the main features of 

these economies in terms of production structure as well as firm size.  

3. Trends in internationalization 

The process of opening up of the former socialist economies in Central and Eastern Europe 

(CEE) that has been ongoing since the beginning of the 1990s manifested itself in the 

increased importance of international trade as well as an increased participation of 

foreign capital in the ownership of enterprises (Figure 9.1). In most of the analyzed 

countries roughly 5% to 15% of firms in the Amadeus database are foreign owned. 

However, in terms of the value added produced, the foreign firms in all analyzed 

economies generated over 20% of the value added of all enterprises in the Amadeus 

database.  

Ownership integration is not the only mode of internationalization in the region. There is 

significant increase in the exports share of output as well as of import share in costs 

(Figure 9.2). The latter variable amounted to roughly 12% of the value of gross output in 

most CEE economies by 2011. Although intermediates constituted a large part of exports 

already in 1997, this share continued to grow in 2000s. The upstreamness of exports (the 

distance from final demand) has also increased over time both due to the overall increases 

of fragmentation in the world production and the greater specialization of CEE economies 

in intermediate goods. Hagemejer (2015) reports that vertical specialization, as defined by 

Wang et. al (2013) has increased and by 2011 reached as much as 40% in in Czech 

Republic and Hungary. In Poland for example, vertical specialization increased from 15% 

to almost 30%. 

Employment share of internationalized firms (either by foreign ownership or by foreign 

sales) continued to increase over the entire analyzed period, see Figure 1. While the 

growth rate was not monotonous, it appears to have driven increasingly the employment 

dynamics in the analyzed countries. For Poland, evidence from other studies shows that 

this increase was not only pronounced, but also accompanied by compensation policy of 

systematic and relatively high wage growth. NBP (2015) demonstrates that although 

foreign firms are only 10% of 9+ enterprises, they constitute for more than 20% of 

employment and for over 60% of payroll growth.  



4. Empirical strategy 

Our measure of upstreamness is drawn directly from Antras et al. (2012, 2013). We use 

the measures computed by Hagemejer and Ghodsi (2016). They have used the World 

Input-Output Database available for 1997-2012 to compute global position at the sector-

level for all countries in the sample (Timmer et al, 2015). The definition by Antras et al. 

(2012)  is as follows: 
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where    is the gross output of sector   and    is the final demand for goods from sector   

where     is the input-output coefficient of the intermediate use of goods from sector   

used in the production of sector  . Therefore the measure weighs the of the stage: 1 if 

output is used in final demand, 2 if output is used in production of goods that are 

subsequently used in final demand, 3 if output is used in production of goods that are used 

further in production of intermediate goods that are then used in satisfying final demand 

and so on. This measure is therefore bounded below by 1 (for details and comparative 

overview of CEE economies see Hagemejer & Ghodsi, 2016). In our regressions we use the 

inverse of upstreamness. This measure is between 0 and 1, where 1 means very 

downstream and 0 very upstream. 

We estimate a labor demand function. We are not particularly interested in the 

determination of the level of employment, our dependent variable is the growth of 

employment at the firm level. All regressions control for the growth rate of output at the 

firm level, investment rate and the change in labor costs.  

First, we analyze the relationship between level of employment and the inverse of 

upstreamness. Naturally, the coefficients here may be flawed with endogeneity. However, 

unless any given firm has a globally dominant position, upstreamness of the sector is not 

likely to be directly influenced by the firm-level decision, at least not contemporaneously. 

We also cluster standard errors at sector level to avoid inflating the statistical significance. 

Despite these precautions, we are aware that this specification does not favor direct causal 

interpretations. Moreover, our equations account for a change in employment, as well as 

(net) job creation and job destruction. Given innate first differencing, these specifications 

are free of the bias that would stem from firm-specific time-invariant unobservable 

heterogeneity.  

In all regressions we are particularly interested in the potentially specific character of the 

nexus between position in the global value chains and employment decisions. Hence, in 

addition to the employment measure we also introduce an interaction between this 

variable and a dummy for the global financial crisis, which takes the value of 1 in the years 

2008 and 2009 and equals 0 otherwise.  



In addition to controlling for upstreamness, we also include other indicators of 

globalization. First, we include sector-level exports as a share of total output. While this is 

clearly a firm-level decision if engage in exports at all, this indicator captures changes in 

foreign demand and allows to control for exposure to foreign demand shocks. Second, we 

also control for foreign ownership. Relying on the identification of ownership in the 

Amadeus data we code the firm to be foreign owned if it has any share of foreign 

ownership. In the analyzed period Amadeus does not report actual share of ownership, 

only the fact that among owners or shareholders there is some non-domestic legal or 

physical entity. Hence, this measure is likely to overstate the foreign ownership and thus 

the estimated coefficient is likely to be the lower bound. Third, given the growing 

relevance of the processing trade, we also control for the intermediate imports. Fourth, in 

order to control for involvement of exports in the global value chains, we include the 

sectoral share of intermediate goods in exports. All of the above variables are computed 

using the WIOD database. 

Our employment growth regressions are estimated by OLS. The job creation and job 

destruction regressions are estimated using a Tobit model, due to a natural truncation of 

those variables. One has also to keep in mind that job destruction is measured as a growth 

rate of employment truncated below zero, i.e. an increase in the JD variable means lower 

job destruction. In other words, the interpretation of a positive coefficient in both job 

creation and job destruction equations is that an increase in the variable under 

consideration leads to higher employment growth, other things equal. 

5. Results 

We first present the results for Poland – the largest economy of the CEE region. 

Subsequently, we test to what extent the conclusions for Poland are in fact universal for 

the region. Results of the baseline set of regressions are presented in Table 9.2. Naturally, 

the overall growth rate of employment, the rate of job creation (JC) and the (negative of 

the) rate of job destruction (JD) are negatively related to the change in the unit labor costs 

and positively related to the change in output. Investment often replaces capital with 

labor, which has negative effect on employment. This is a general tendency, observed also 

in the other countries of the region.  

Globalization seems to affect job creation and job destruction rates in a different ways – 

while export shares are negatively related to job creation, job destruction is slower in the 

export oriented sectors. Similar pattern applies to the involvement of a sector in the 

imports of intermediate goods. One can also see that the share of intermediate exports in 

overall exports is positively related to the job creation rate. 

Analyzing the role of global value chains and how they intertwine with the global crises on 

the example of the recent financial crisis reveals that not many patterns identified 



previously in developing economies are present in CEECs. In the interest of brevity, we 

report results for Poland in Table 9.2 and estimates on the coefficients of interest are also 

pictured in Figure 9.3 for all analyzed countries.1 Naturally, global financial crisis was 

associated with less job creation and to some extent more job destruction. Firm level 

growth of employment was lower by roughly 4 pp. in Poland over 2009-2010. It also 

appears that the point estimate is somewhat higher for job creation than for job 

destruction. Hence, while the global financial crisis has triggered some recession-type 

cleansing effects even in countries which did not experience recession, like Poland, it 

seems that most of the employment effects concerned a freeze on job creation. 

Regressions for the other 6 New Member States of the European Union (Bulgaria, Czech 

Republic, Hungary, Poland, Romania, Slovakia and Slovenia) shows a great deal of 

heterogeneity in the behavior of job creation and job destruction during the crisis years. In 

most of the analyzed economies, the response of job creation was much larger than that of 

Poland, except Slovenia. The highest employment reaction to the crisis was found in 

Romania and Slovakia.  

The overall employment growth is dependent on the position of the sector in the 

production chain (faster growth of employment occurs further away from final demand), 

it seems mostly to be driven by the differences in job destruction rates. In manufacturing, 

faster employment growth occurred further away from the final demand. This effect is 

mostly due to the difference in job creation rates along the production chain as for the job 

destruction the 1/U variable is not statistically significant and therefore the evidence of 

the bullwhip effect is limited. At the same time, foreign ownership is in general related to 

less job destruction and (in manufacturing) more job creation.  

During the global financial crisis, upstreamness matters for the labor demand, both in 

levels and in changes. The coefficient on the interaction between 1/U and global financial 

crisis dummy is positive for job creation, indicating faster job creation and less job 

destruction closer to final demand. This effect is also visible albeit smaller for job creation 

in manufacturing. These effects do not seem to be affected by foreign ownership both as 

far as the financial crisis effect is concerned as well as in the case of interaction with the 

1/U. 

These patterns are far from universal in the region, as depicted by a dispersion of 

estimates in both panels of Figure 9.3. While the patterns of job creation were somewhat 

similar across all the countries (although the size of the effect varied considerably), job 

destruction patterns were very heterogenous. Unlike in Poland, in Czech Republic, 

Hungary and Slovenia, job destruction was milder closer to final demand. As far as the 

behavior of job destruction during the global financial crisis along the value chain is 

                                                 
1
 Detailed logs available upon request. 



concerned, the effects of lower job destruction closer to final demand were visible also in 

Czech Republic, Slovakia and Slovenia. In all of the countries of the region, the role of 

foreign ownership in GVC departs from what was suggested by earlier literature on 

developing countries. In fact, foreign owned firms typically behave no differently than 

domestic firms.  

6. Conclusions 

In the aftermath of the global financial crisis, substantial literature has emerged analyzing 

the role of global value in spreading the crisis across countries. Through reduced 

downstream demand in advanced economies, amplified by the overshooting in the 

inventories decisions (the so-called bullwhip effects), the global financial crisis 

disproportionately strongly labor markets in developing economies. Our paper analyzes 

this process for the economies of Central and Eastern Europe. Being closely integrated 

with many advanced market economies, these countries are an interesting case to study. 

We focus on labor demand and find that the reaction to global financial crisis was 

heterogeneous. While involvement in the global value chains in general and the 

upstreamness in particular matter for employment level, as well as job creation and job 

destruction in net terms, there appears to be substantial dispersion across countries in 

how these processes influence employment decisions. In particular, we limited evidence of 

the bullwhip effect. 

There are a few caveats of our study. First, while Amadeus data is the largest directly 

comparable firm-level data set for these countries, sample size differs substantially across 

countries, thus hazarding the external validity of the estimates obtained on this data to the 

whole economy. Second, our study does not control for the direction of trade. Since 

Central and Eastern European countries analyzed in this study are closely integrated with 

industrialized EU economies, mostly with Germany, it is possible that the shock was 

smaller than in the case of developing economies, studied in earlier research – indeed, 

economic downturn in Germany was relatively short lived and shallow, relative to other 

industrialized economies. Finally, these countries are characterized by relatively sound 

demand for own production, which means that adverse external shocks, if short lived, may 

be to some extent mitigated by domestic consumption. 
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Figure 1 Percentage of foreign firms in total employment: all firms and manufacturing 

 

Note: foreign firms defined by any foreign ownership as coded in the originally reported ownership 

data. Non-weighted average. Full sample – left, manufacturing – right. Data: Amadeus  

Figure 2 Openness indicators: share of exports in output (left), share of intermediate imports in 

output (right) 

  

Note: Calculations based on WIOD. Note that the NMS indicators are computed at the region level 

and not averaged across countries. 

  

.1
.1

5
.2

.2
5

.3

1995 2000 2005 2010
year

Full NMS sample Poland

.1
.2

.3
.4

.5

1995 2000 2005 2010
year

Full NMS sample Poland

.1
2

.1
4

.1
6

.1
8

.2
.2

2

E
x
p
o

rt
s
 /
 o

u
tp

u
t

1995 2000 2005 2010
year

Full NMS Sample Poland

.0
6

.0
8

.1
.1

2
.1

4

In
te

rm
e
d

ia
te

 i
m

p
o

rt
s
 /
 O

u
tp

u
t

1995 2000 2005 2010
year

Full NMS Sample Poland



Figure 3 Estimated elasticity for job creation and job destruction across countries 

  

Note: estimates analogous to columns (3) and (4) in Table 2, obtained separately for the reported 

countries in the sample, detailed logs available upon request. Data: Amadeus  

 

  



Table 1 Summary statistics  

Variable N mean median sd N median p50 sd 

  Poland -full sample NMS - full sample 

Employment 87398 177.8 70.0 745.4 1334832 62.7 12.0 442.9 

Employment growth 87398 0.0 0.0 0.3 1334832 0.0 0.0 0.4 

Job creation 87398 0.0 0.0 0.2 1334832 -0.1 0.0 0.3 

Job destruction 87398 0.1 0.0 0.2 1334832 0.1 0.0 0.3 

Unit labour cost 87381 0.2 0.1 3.1 1334471 0.2 0.1 1.4 

Value added 87398 20070.5 6942.0 85261.2 1334832 4987.3 572.0 41753.6 

Investment rate 87398 0.3 0.0 1.4 1334832 0.4 0.0 2.4 

Intermediate imports 

/output 
87398 0.1 0.1 0.1 1334832 0.1 0.1 0.1 

1 / Upstreamness 87398 0.5 0.4 0.1 1334832 0.5 0.5 0.1 

Export share 87398 0.2 0.1 0.2 1334832 0.2 0.2 0.2 

Intermediate exports / 

exports 
87398 0.1 0.0 0.1 1334832 0.1 0.1 0.1 

variable N mean median sd N median p50 sd 

  Poland - manufacturing NMS - manufacturing 

Employment 26879 205.1 108.0 339.2 298819 116.9 31.0 338.3 

Employment growth 26879 0.0 0.0 0.2 298819 0.0 0.0 0.4 

Job creation 26879 0.0 0.0 0.1 298819 -0.1 0.0 0.3 

Job destruction 26879 0.1 0.0 0.2 298819 0.1 0.0 0.3 

Unit labour cost 26877 0.2 0.1 0.1 298787 0.2 0.2 0.9 

Value added 26879 22565.6 7830.0 66411.9 298819 7481.9 957.0 51997.6 

Investment rate 26879 0.2 0.0 1.7 298819 0.3 0.0 1.7 

Intermediate imports 

/output 
26879 0.2 0.2 0.1 298819 0.2 0.2 0.1 

1 / Upstreamness 26879 0.5 0.4 0.1 298819 0.5 0.4 0.2 

Export share 26879 0.5 0.5 0.2 298819 0.4 0.4 0.3 

Intermediate exports / 

exports 
26879 0.3 0.3 0.1 298819 0.2 0.2 0.2 

Note: foreign firms defined by any foreign ownership as coded in the originally reported ownership 

data. Sample not weighed. Data: Amadeus  

 

  



Table2 Estimating labor demand in Poland 

 All firms Manufacturing 

VARIABLES Level growth JC JD Level Growth JC JD 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 AREG AREG TOBIT TOBIT AREG AREG TOBIT TOBIT 

Labor cost -0.65*** -0.49*** -0.71*** -0.63*** -0.78*** -0.48*** -0.71*** -0.56*** 

 (0.05) (0.02) (0.00) (0.01) (0.07) (0.03) (0.01) (0.01) 

Output 0.77*** 0.34*** 0.52*** 0.47*** 0.80*** 0.36*** 0.57*** 0.44*** 

 (0.03) (0.02) (0.00) (0.01) (0.01) (0.02) (0.01) (0.01) 

Investment rate -0.20*** 0.06*** 0.11*** 0.07*** -0.28*** 0.07*** 0.13*** 0.09*** 

 (0.05) (0.00) (0.00) (0.01) (0.03) (0.01) (0.01) (0.01) 

1/Upstreamness (1/U) 1.91** -0.44*** 0.18* -1.96*** 0.05 -0.03** -0.09*** -0.02 

 (0.73) (0.07) (0.10) (0.10) (0.03) (0.01) (0.03) (0.03) 

Intermediate inputs / output -2.64*** 0.21** -0.61*** 2.52*** -1.50*** 0.12 -0.45*** 1.49*** 

 (0.73) (0.10) (0.13) (0.13) (0.49) (0.12) (0.15) (0.14) 

Intermediate exports / exports 0.12 0.32** 0.91*** -0.19 0.03 0.21* 0.57*** -0.11 

 (0.52) (0.12) (0.14) (0.14) (0.55) (0.11) (0.14) (0.14) 

Export share in sales -0.34 -0.19** -0.60*** 0.26*** -0.37 -0.09 -0.38*** 0.38*** 

 (0.34) (0.07) (0.09) (0.09) (0.32) (0.05) (0.08) (0.08) 

Global financial crisis (GFC) 0.16* -0.04*** -0.11*** -0.06*** 0.05 -0.03** -0.09*** -0.02 

 (0.08) (0.01) (0.02) (0.02) (0.03) (0.01) (0.03) (0.03) 

Foreign ownership (FO) -0.02 0.00 0.04 0.05** -0.07 0.05 0.15** -0.06 

 (0.18) (0.01) (0.02) (0.02) (0.08) (0.03) (0.07) (0.06) 

GFC # 1/U -0.37** 0.06*** 0.19*** 0.06* -0.31*** 0.01 0.06** -0.00 

 (0.14) (0.02) (0.04) (0.04) (0.06) (0.02) (0.02) (0.03) 

FO # 1/U -0.08 0.02 0.02 -0.00 0.43** 0.01 -0.05 0.08 

 (0.33) (0.03) (0.05) (0.05) (0.16) (0.03) (0.05) (0.06) 

GFC # FO -0.08 0.00 0.01 -0.07 0.08 -0.01 -0.01 -0.07 

 (0.10) (0.03) (0.05) (0.05) (0.08) (0.04) (0.06) (0.06) 

GFC # FO # 1/U 0.36* -0.03 -0.02 0.01 -0.04 -0.02 -0.00 0.04 

 (0.21) (0.06) (0.10) (0.10) (0.18) (0.08) (0.13) (0.13) 

         

No of observations 87,406 87,398 87,398 87,398 26,879 26,879 26,879 26,879 

R-squared 0.72 0.43   0.73 0.42   

Note: constant included but not reported, all linear specifications with firm-level fixed effects with 

standard errors clustered at sector level, tobit models estimated with standard errors clustered at 

sector level. Specifications in columns (1) and (4) in logs, remainder of the table in first differences 

(except for investment rate, because it is measured as flow). Standard errors reported in 

parentheses, *** p<0.01, ** p<0.05, * p<0.1 


