
Nevenka Čučković, Valentina Vučković

Abstract

For the last two-three years, the disruptions of the GVC caused by the COVID-19 pandemic have forced the 
business sector to restructure and adjust, sometimes very costly and painful. Moreover, with the recent war 
in Ukraine foreseeable negative implications, it is very certain that large-scale disruptions in the global eco-
nomic trade and investment flows, and ultimately in the GVC, will dictate the survival and sustainability of 
business in many economic sectors in the years to come. The main goal of this paper is twofold. First, to re-
view the existing research on the effects of the COVID-19 pandemic on global trends affecting the current re-
configuring and reshaping of the GVC. Second, to analyse the characteristics of Croatian firms that recorded 
a decrease in their (indirect and direct) exports in the COVID-19 period by performing a logit model and utilis-
ing the World Bank’s Enterprise Survey 2019, backed up by the Enterprise Surveys Follow-Up on COVID-19 (3 
rounds up to now).
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1. Introduction

Although participation in Global Value Chains 
(GVC) has been slowing since the global financial cri-
sis, especially after 2011, the most notable decrease 
in GVC participation happened since the start of the 
COVID-19 global pandemic in 2020. The recent dev-
astating war in Ukraine only heavily underlined this 
trend of de-globalisation, which the Economist fitfully 
coined as general “slowbalisation”, i.e. reduction in the 
scale of the overall globalisation process.

The significant global negative implications of 
the conflict in Ukraine are already causing large-scale 
disruptions in global economic trade and investment 
flows. As the GVC, by its nature, is strongly transmit-
ting these exogenous disruptions, the immediate 
natural reactions of both businesses and governments 
are reducing exposure to such kinds of international 
shocks and reconfiguring their participation in GVC 
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more towards regional and local levels (known as 
nearshoring or re-shoring). In his recent paper, Zhan 
(2021) argues that one of the essential driving forces 
behind recent GVC reconfiguring is “resilience-orient-
ed restructuring” to ensure development sustainabil-
ity, which has been especially underlined in the con-
text of the new geopolitical situation.

The analyses in this paper are concerned with two 
main research questions:

RQ1: What are the main effects of the COVID-19 
pandemic on GVC and global trends affecting the 
current reconfiguring and reshaping of the GVC? 
RQ2: What are the effects of COVID-19 on firm-
level export performance and their participation 
in GVC?

The paper aims to contribute to the current discus-
sions by exploring the case of Croatia as a late-comer 
member state of the EU. Although the entire EU was 
hit hard by the COVID-19 pandemic regarding trade 
and production (Kolev and Obst 2022), there are no-
ticeable differences between the individual Member 
States. Also, while most GVC analyses and published 
work focus on aggregate macroeconomic impacts, 
our attention in this paper is directed towards the lev-
el of the enterprise sector where the GVC disruptions 
have had immediate results and required adequate re-
aligning to the new situation. The novelty of our anal-
ysis is that when examining the effects of Covid-19 on 
the Croatian business sector, we rely on three rounds 
of the World Bank Enterprise Surveys Follow-Up on 
COVID-19, combined with the baseline World Bank’s 
Enterprise Survey 2019. These data have assisted us 
in surmounting the lack of systemic data on the im-
pact of COVID -19 and provided an excellent analyti-
cal window into the immediate changes triggered by 
the pandemic at the firm level. In addition, the nov-
elty of this research is reflected in the grouping of the 
firms by various definitions of GVC participation that 
are available in the literature. Precisely, as a GVC firm, 
we consider the firm that is a two-way trader (joint im-
porter-exporter), in addition to the broader definition 
of being only exporters. 

The paper is structured as follows. In Section 2, 
following the Introduction, we explore the existing lit-
erature, which covers especially GVC during COVID-19 
but also touches briefly upon the trends formed since 
the financial crisis in which notable shifts in GVC 
have appeared. In Section 3, we analyse the effect 
of COVID-19 on Croatian firms export performance, 
primarily focusing on the GVC participation, utilising 
the three rounds of Enterprise Surveys Follow-Up on 
COVID-19 and Enterprise Survey 2019 as our baseline. 

We conducted the logistic regression model that esti-
mates for which firms the probability of a decrease in 
exports (both direct and indirect) is larger, using the 
data from all three rounds of ES Follow-Up Surveys 
and information from the baseline ES2019 survey. 
We put particular focus on two GVC groups of firms 
which are, according to the available research, primar-
ily defined as two-way traders (both importers and 
exporters), backed up by the broader definition of 
being exporters. In the final, Section 4, we draw some 
concluding remarks and implications for policy and 
identify further research avenues worth exploring, 
especially related to Croatian enterprise sector partici-
pation in GVC.

2. GVC during the COVID-19:  
Some insights from related literature

The COVID-19 pandemic is an unprecedented 
challenge for countries globally, affecting all aspects 
of life. One of these aspects includes the disruptions 
within the globally fragmented production processes 
and global value chains (GVCs). It is estimated that 
most international trade today encompasses flows 
associated with GVCs, which are characterised by the 
shifts of intermediate goods, services and technology 
(Zavarská 2022). For example, OECD (2020) estimates 
that about 70% of world trade is happening via par-
ticipation in the GVC. However, the downside of rising 
vertical integration of production processes via GVC is 
an intensive dependency and interconnectedness on 
intermediate products and, consequently, the inter-
national transmission of global shocks. This became 
particularly evident in the aftermath of the global 
financial crisis, especially after 2011. Yet, the most 
significant blow to the GVC flows came in 2020 with 
the outbreak of the worldwide COVID-19 pandemic. 
Furthermore, the February 2022 Russian invasion of 
Ukraine only aggravated the problem of exogenous 
shocks on disruptions in international trade and in-
vestments and exposed it to its full scale. All these de-
velopments have significantly changed global trade 
flows and resulted in a contraction of its volume and 
value. WEF (2021: 5) states that GVCs are currently “in a 
perfect storm at the nexus of emerging technologies, 
the environmental sustainability imperative and geo-
political tensions”. Hence, the new term often used in 
recent academic and expert analyses is “poly-crises” 
when exploring an impact on trade flows and GVC 
(Evenett 2022).

The existing literature dealing with the effects of 
the pandemic on GVC can in general be split into two 
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streams - the one dealing with the aggregate data 
sources and country-level data (such as OECD TiVA) 
and the one utilising survey data at firm-level (such as 
World Bank Enterprise Survey Data). 

 Kersan-Škabić (2022a), in her thorough and 
systematic literature review of the effects of COVID-19 
on GVC disruptions, considers that the pandemic only 
accelerated and amplified the processes and trends 
that already existed. Its main contribution was rais-
ing global awareness of their presence to a new lev-
el. According to the author, the COVID-19 pandemic 
heightened threats and vulnerability to intensively 
internationalised segments of production of medi-
cal equipment and medication because of shortages 
caused by high global demand, but also due to break-
ing of supply changes. In such conditions, global val-
ue chains began to be very vulnerable and countries 
started to re-introduce local production of crucial 
products (such as masks, hand disinfection gels etc.) 
and re-impose export restrictions. In examining the 
rationale for imposing the export restrictions, Kersan-
Škabić (2022a) refers to the work of Pauwelyn (2020), 
who singled out that at the beginning of the COVID-19 
pandemic; as many as 75 countries have banned or re-
stricted exports of medical supplies and medicines. As 
a result, the pandemic was perceived as an extraordi-
narily health-threatening situation and many nations 
restricted or suspended some GATT rules of liberalised 
trade. In the EU, for those specific reasons, individual 
member countries were also allowed to introduce ex-
port limitations despite the EU rules of common trade 
policy (Kersan-Škabić 2022a). 

According to Brenton et al. (2022), who ana-
lysed the World Bank data, during the COVID-19 cri-
sis, the volume of global trade in goods and services 
decreased by 8.3%, primarily due to the extensive 
COVID-19 lockdowns and border closures. Precisely, 
the value of goods trade dropped by 8 % while the 
value of services trade dropped by 21% in 2020, with-
in which travel services were affected the most. In ad-
dition, transport services declined even faster due to 
the severe impact on passenger transport. However, 
the category of other services proved to be more re-
silient than transport and travel services which is con-
sistent with the belief that some of these additional 
services (such as information technology services and 
e-commerce) were able to function in an online envi-
ronment (Brenton et al. 2022).

Since a trade statistic based on gross trade flows 
does not say much about the international input-
output linkages, input-output tables were developed 
to more accurately measure GVCs (Koopman et al. 
2010; Ayadi et al. 2022). The sufficient condition for 
considering trade as GVC is that it crosses at least two 

borders. This can be seen as the sum of two measures 
of cross-border linkages, i.e. backward GVC participa-
tion and forward GVC participation (Borin, Mancini, 
and Taglioni 2021). It is often pointed out that in this 
way an overvaluation problem in gross exports are 
addressed (Waldkirch 2021). The most widely used 
measure, as stated by Fernandes et al. (2021), is back-
ward GVC participation which captures the import 
content of exports, i.e. how much imported materials 
are used in countries. On the other side, a country’s 
forward GVC participation measures the domestic 
value added in exports used by the country’s bilateral 
partner countries for export production as per cent 
of the country’s total gross exports. In other words, it 
captures a share of domestic value added that is not 
directly consumed by the bilateral partner (Koopman 
2014; Fernandes et al. 2021).

By employing backward and forward linkages, 
Wuri, Widodo, and Hardi (2022) analysed the COVID-19 
pandemic effect on GVC participation in different in-
stitutional quality countries and estimated the system 
GMM model using the Asian Development Bank Multi-
Regional Input-Output data for the period from 2010 
to 2020. Their results showed that the COVID-19 pan-
demic significantly decreased GVC participation, with 
forward participation being larger than backward GVC 
in most countries. Regarding the difference between 
regions, the results showed that North American 
countries had the highest average GVC participation 
from the forward linkage perspective. In contrast, EU 
countries have the highest backward linkage values.

Ayadi et al. (2021) analysed the COVID-19 pan-
demic effects on countries through their regional in-
tegration and exposure to GVCs using input–output 
tables from the EORA dataset. Their results showed, 
contrary to the previously described paper, that most 
countries have relatively more extensive backward 
GVC linkages than forward ones. Also, at the level of 
specific countries, the authors highlight that Italy and 
France produce more value-added that is absorbed 
abroad than the foreign value-added they consume. 

Further, Espitia et al. (2022) estimated difference-
in-difference models that interact with COVID-19 
shocks with sector characteristics in a sample of 28 
exporting countries from February to June 2020. Their 
results show that the adverse trade effects induced 
by COVID-19 shock greatly varied between different 
sectors. More precisely, in the trade sector, the re-
sults showed that participation in GVCs increased the 
vulnerability of traders to shocks suffered by trading 
partners. Still, it also reduced their exposure to do-
mestic shocks.

However, as shown within the latest Global 
Economic Prospect report of the World Bank (2022), 
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the post-COVID recovery was faster for the trade of 
goods, while services trade is still lagging, and the 
recovery in global trade brought an increase in de-
mand for highly trade-intensive manufactured goods, 
particularly durable goods. According to the report, 
GVCs pressures in 2021 were driven mainly by tem-
porary factors, such as factory and port lockdowns, 
weather-induced logistics bottlenecks, and a deficien-
cy of semiconductors and shipping containers. At the 
same time, industries have exhausted inventories as a 
response to increased demand. However, at the end 
of 2021, the supply chain started slightly recovering 
(World Bank 2022).

When it comes to microdata analysis, in their pa-
per on the resilience of GVCs during Covid-19, Giglioli 
et al. (2021) analysed to what extent the participa-
tion in GVCs has exposed countries and firms to eco-
nomic shocks, with a particular focus on Italy, which 
was hit the hardest by the COVID-19 first wave. The 
authors find that in the initial phases of the pandem-
ic (i.e. first wave), the GVC participation might have 
contributed to the transmission of shock in terms of 
GDP variation. However, they obtained a positive cor-
relation between the variables during the later stages 
and the second wave. Another paper dealing with the 
firm-level analysis is the one of Waldkirch (2021), who, 
on a sample of 21 countries, analysed the effect of 
COVID-19 on firm performance and obtained that ef-
fects were predominantly adverse in terms of business 
closures, fall in sales and significant exports decrease.

Finally, although the literature dealing with the 
adverse effects of the pandemic on GVCs is pre-
vailing, there are also authors, such as Espitia et al. 
(2022), who highlight that participation in GVCs can 
both lessen or increase the adverse trade effects of 
COVID-19 shocks, as well as those (e.g. Panwar et al. 
2022; Coveri et al. 2020, Shepard 2021) who stress the 
role of the crisis as a mean for strengthening and re-
configuration of the global economy. Several other 
authors (such as Gupta 2020; Roscoe et al. 2020) have 
a similar argumentation stressing that predictions of 
somewhat chaotic de-globalisation as a side effect 
of sudden disruptions of GVC, which were present in 
the early stages of the pandemic, did not materialise. 
Evenett (2022) and Freeland (2022) consider that en-
terprise sector executives should be beware of mis-
leading narratives of the broad globalisation retreat. 
Koopman (2022), the former Chief Economist of the 
World Trade Organisation (WTO), when examining 
the lessons learned in the COVID-19 pandemic, also 
considers that despite wide-scale disruptions, trade 
and GVCs remain relatively robust. When it comes to 
the practical EU policy response for mitigating the ef-
fects of the GVC disruptions and building resilience, 

the European Commission adopted policies of “Open 
Strategic Autonomy” which Christine Lagarde (2022), 
is calling a “managed globalisation”. 

As for the foreseeable future global trends, Zahn 
(2021) argues that GVC will undergo a significant 
transformation and reconfiguration in this decade, 
outlining the five fundamental driving forces: “a) eco-
nomic governance re-alignment, b) technology and 
the new industrial revolution, c) the sustainability 
endeavour, d) corporate accountability, and e) resil-
ience-oriented restructuring” (Zahn 2021: 206). Some 
of the transformations are already underway and sup-
ported by current policies in many parts of the world, 
including the EU, such as those directed at enhancing 
resilience to exogenous shocks through digitalisation 
and introducing more energy and climate-sustainable 
production practices. It is certain that COVID-19 did 
not cause but only triggered faster transformation 
and impact of identified drivers. 

3. Empirical assessment of COVID-19 
effects on GVC in Croatia - firm level 
analysis

Regarding most of the available international data 
and participation indices, Croatia stands very low on 
GVC ladder. However, the situation has somewhat 
improved since it acceded to the EU, along with the 
significant increase in Croatian exports, according 
to the work of Orsini and Perić (2021). Kersan-Škabić 
(2017), in her paper about participation in GVC, also 
demonstrated that Croatia is, positioned at the very 
bottom of the EU and elaborated two main reasons 
for the such position: (1) the economic structure and 
(2) late accession to the EU. In the new geopolitical 
situation, however, the low participation in GVC could 
be an advantage rather than a disadvantage, at least 
in the short-term. Namely, the international exog-
enous shocks caused by COVID-19 and recent con-
flict in Ukraine so far did not hit Croatia as hard as, 
for instance, Germany or Italy, which are highly posi-
tioned in GVC flows. More precisely, in 2020, the first 
pandemic year, relative to 2019, Croatia increased its 
forward component while decreasing its backward 
component. Generally, Croatia and other NMS have a 
larger share of backward than forward participation, 
which could mean that they have a better position in 
the GVC due to the higher foreign content of exports 
and thus improving their place in the downstream 
part of the value chain (Vidaković Peruško, Kovač, and 
Jošić 2018). The work of Vidaković Peruško, Kovač, and 
Jošić (2018) also showed that Croatia’s integration 
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in GVCs was relatively unchanged in the pre-COVID 
period. 

As for the participation of Croatia in service sec-
tor exports and in-service support to manufacturing 
exports, Kersan-Škabić (2022b) analyses of OECD TiVA 
data for 2005-2016 demonstrate a high share of do-
mestic value added in export of services in total gross 
exports (51%) because of tourism as a dominant ser-
vices sector. On the other side, the services total val-
ue-added participation into manufacturing exports is, 
together with Greece, among lowest in the EU, i.e. be-
low 30% in 2016 (Kersan-Škabić 2022b). That is point-
ing towards lesser developed “servisication” of manu-
facturing sector, i.e various types of services which 
directly support and ease exports of manufacturing 
production such as ICT, finance and insurance, trans-
portation and storage services, and public adminis-
tration services. Building on the existing knowledge 
for aggregate data, we proceed with more detailed 
analysis of GVC participation with available data at the 
firm-level. 

3.1.  Data 

In order to offer additional firm-level analysis of the 
pandemic effects, in this paper we focus solely on 
Croatia, the newest EU member state. Croatia is in-
cluded in the latest Covid-19 specific surveys conduct-
ed by the World Bank (3 rounds up to now for Croatia). 
The main advantage of these surveys is reflected in 
the fact that they follow up on recently conducted 
regular Enterprise Surveys (ES) allowing a comparison 

to pre-COVID period (Waldkirch 2021), as they can be 
merged by using the firm’s id number. 

Firstly, the table below provides the main average 
findings about the effects of Covid-19 on the Croatian 
firms included in the survey. Business owners and top 
managers of total of 404 firms were interviewed be-
tween November 2018 and November 2019 as part of 
the standard ES. The same firms were again contacted 
in September 2020 (Round 1), December 2020 and 
January 2021 (Round 2) and in May and June 2021 
(Round 3).

The data show that Croatian firms faced many 
challenges related to COVID-19’s effects on their per-
formance: average monthly sales dropped, the firms 
had to decrease the number of full-time workers, and 
the national sales component of total sales increased 
relative to the export (direct and indirect). In addition, 
however, an increase in the share of firms that started 
or increased online business is observed. Finally, there 
is a large share of firms that received national or local 
support/subsidies in surpassing the adverse effects of 
the pandemic. 

Stojčić (2020), using the same database (Round 
1), but focusing on the manufacturing sector, showed 
that the Covid-19 pandemic negatively affected com-
panies’ operations, with adverse effects being more 
noticeable amongst export-oriented firms. Vujanovic 
et al. (2021) argue that COVID-19 brought also disrup-
tions of investment flows halting the process of posi-
tive FDI spillovers on knowledge transfer and technol-
ogy absorption processes in domestic firms as well as 
increased difficulties in accessing external funding, 
especially for SMEs.

Table 1.  The effects of Covid-19 on the Croatian firms in various domains

Round 1 Round 2 Round 3

% of firms that have ever temporarily closed during 
COVID-19 outbreak

29.7 34.5 33.1

% of firms started or increased online business (%) 12.6 14.9 18.6

Average change in monthly sales compared to one 
year ago (%)

-16.5 -18.7 5.4

% change of permanent full-time workers since ES -3.9 -3.2 -2.8

% of firms that received national or local government 
assistance

60.6 63.3 65.7

Proportion of monthly sales that are domestic sales 
(%)

89.6 92 91.8

Proportion of monthly sales exported directly (%) 9.4 7.3 7.3

Proportion of monthly sales exported indirectly (%) 1.0 0.7 0.9

Source: Authors compilation based on the Enterprise Surveys Follow-Up on COVID-19  
(https://www.enterprisesurveys.org/en/enterprisesurveys)
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This paper focuses on the GVC firms, for which, 
when it comes to the firm-level data, there is no 
unique measure in the literature and various ap-
proaches can be found. Previous research offers many 
possibilities for classifying GVC and non-GVC firms 
using survey data. Precisely, some analysts identify 
GVC firms as traders who have a quality certification 
(Del Prete, Giovannetti, and Marvasi 2017; Reddy et 
al. 2021); some stress the condition of participation 
in GVCs of firms exporting and importing at the same 
time being the two-way traders (e.g. Winkler and Rigo 
2021; Baldwin and Yan 2014; Orlic 2016). Others take 
into consideration importing foreign intermediate 
goods or exporting products where import and ex-
port take both direct and indirect forms (see, e.g. Ehab 
and Zaki 2021; Urata 2021; Reddy, Chundakkadan and 
Sasidharan 2021; Orlic 2016). While in indirect export, 
a firm may produce items that are used in the goods 
exported by other firms, direct export is more difficult 
due to the high fixed costs of finding importers and 
building networks in foreign countries. Some authors 
even classify GVC firms as firms with a share of direct 
exports larger than 40% (Wignaraja 2013) or larger 
than 10% (Gopalan, Reddy, and Sasidharan2022).

Figure 1 shows the shares of GVC firms in Croatia 
if classified according to the above-mentioned ap-
proaches. In doing so, we combine the regular 
Enterprise Survey 2019 as a baseline and Enterprise 
Survey Follow-Up on COVID-19 (Round 1, Round 2 

and Round 3). We build our GVC groups of firms based 
on the survey information on both direct and indirect 
exports, through the following question [In the last 
completed month, …, what percentage of this estab-
lishment’s sales were: -National sales; -Indirect exports 
(sold domestically to a third party that exports products); 
-Direct exports]. Also, for building a group of two-way 
traders, we added a question [Were any of the material 
inputs or supplies purchased in the fiscal year … import-
ed directly?]. Finally, to include the international qual-
ity certification dimension, we utilise the following 
question: [Does this establishment have an internation-
ally-recognized quality certification?].

Further, figure 2 and figure 3 shows the general 
shares of firms that experienced a decrease in direct 
and indirect exports since the regular ES2019 (our 
baseline). The data point out that a fall in direct ex-
ports was more dramatic in manufacturing than in 
services, while the opposite holds for indirect exports. 

Also, regarding ownership, firms with foreign own-
ership experienced a larger drop in exports that do-
mestic ones. 

In following section, we analyse in more detail for 
which firms the probability of a decrease in exports 
(both direct and indirect) is larger, using the data from 
all three rounds of ES Follow-Up Surveys, as well as in-
formation from the baseline, ES2019 survey. We put 
special focus on two GVC groups of firms as defined 
above, i.e. the two-way traders and exporters only. 

Figure 1. Firms (%) in a GVC according to different definitions

Source: Authors compilation based on the ES 2019.  
(https://www.enterprisesurveys.org/en/enterprisesurveys)
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3.2.  Methodology

Previous studies have found numerous character-
istics of the firms that participate in GVCs by under-
taking various econometric approaches, regressing a 
firm’s GVC participation on a number of independent 
variables (i.e. firm characteristics). We adopt the same 
approach but with a difference of analysing the char-
acteristics of firms that decreased indirect and direct 
exports in the COVID-19 period. 

Our final sample consists of 175 companies classi-
fied as exporters (both direct and indirect export) and 
104 firms classified as two-way traders. We dropped 
the firms that are permanently closed and those with 
blank spaces in the answers on the question [Currently 
is this establishment open, temporarily closed (suspend-
ed services or production), or permanently closed]). 

Regarding the methodology, the paper uses a 
logistic regression model, the goal of which is to 
describe the relationship between the dependent 

Figure 2. The proportion of firms that decreased direct exports since ES (in %, by firm characteristics and sector)

Source: Authors compilation based on the Enterprise Surveys Follow-Up on COVID-19  
(https://www.enterprisesurveys.org/en/enterprisesurveys)

Figure 3. The proportion of firms that decreased indirect exports since ES (in %, by firm characteristics and sector)

Source: Authors compilation based on the Enterprise Surveys Follow-Up on COVID-19  
(https://www.enterprisesurveys.org/en/enterprisesurveys)
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variable (response or outcome variable) and a set of 
independent (predictor or explanatory) variables. 
Logistic regression allows us to predict the values of 
a binary variable that takes only two values, 0 or 1, de-
pending on a set of explanatory variables that can be 
both continuous or categorical. More specifically, the 
model estimates probabilities of GVC firm’s decrease 
in exports (direct and indirect) relative to the sector, 
size, demand for the firm’s product or service, use of 
foreign technology, innovation, the primary market 
in which the firm is selling its main product and firms 
age. 

The model can be written as follows:

change_EX=β1+β2 (sector)+β3 (size)+β4 (tech) 
+β5 (inno)+β6  (demand)+β7  (market)+β8  (age)+ ε

where change_EX is a binary dependent variable indi-
cating whether a firm decreased the exports (value 1) 
or not (value 0) in relation to the pre-Covid period. The 
variables sector, size, tech, inno, demand, market and 
age are predictor variables, and they are in more detail 
described in table 2.

Variables tech, inno, demand, market and age are 
constructed using the baseline ES2019 survey, and 
the information for variables change_EX, sector and 
size are obtained from Enterprise Survey Follow-Up on 
COVID-19 (Round 1, Round 2 and Round 3). 

3.3.  Results and discussion

The table below presents results from the logistic re-
gression model on the main determinants of probabil-
ities of a decrease in indirect and direct export relative 

to the pre-COVID period. Since logistic regression co-
efficients are difficult to interpret, the results are trans-
lated into the predicted probabilities calculating the 
marginal effects. Two models were estimated depend-
ing on the definition of GVC participation. Model diag-
nostic is provided in Appendix 1. 

The results show that, for the GVC firms defined as 
two-way traders, the following variables are statistical-
ly significant: sector, tech and demand. Regarding the 
first model, the obtained results show that the prob-
ability of firms recording a fall in exports in relation to 
the pre-COVID period increases for the manufactur-
ing sector and for firms that recorded a decrease in 
demand for its products and services. Conversely, the 
probability of a decline in exports falls for firms using a 
technology licensed from a foreign-owned company. 
For the GVC firms defined as exporters, the following 
variables are statistically significant: sector, size, inno 
and demand. For model 2, the results show that the 
probability of firms decreasing the indirect and direct 
exports in relation to the pre-COVID period increases 
for the manufacturing sector and for firms that record-
ed a decrease in demand for its products and services. 
Also, the probability of decreasing exports is larger for 
firms that introduced new or improved products or 
services. Conversely, the probability of a decrease in 
exports falls for small firms relative to large ones. Thus, 
a GVC firm’s performance depends on a set of the 
firm’s characteristics, which is line for example with 
Orlic (2016) research on firms in South Eastern Europe. 

The results are also in line with Waldkirch (2021), 
who also showed that manufacturing sectors globally 
saw an immediate decline in share of exports, while 
in services this holds only for transport services (see 
also Ayadi et al. 2021). Also, from the aspect of vari-
able capturing size, the results can be interpreted in 

Table 2.  Description of Predictor Variables

Variable Description

sector Dummy variable, takes the value 1 for manufacturing sector, and 0 otherwise

size Dummy variable, takes the value 1 for small firms, and 0 otherwise

tech Dummy variable, takes the value 1 if firm is using a technology licensed from a foreign-owned 
company, excluding office software, and 0 otherwise.

inno Dummy variable, takes value 1 if, during the last three years, the firm introduced new or improved 
products or services, and 0 otherwise

demand Dummy variable, takes the value 1 if the demand for its products and services decreased, and 0 
otherwise

market Dummy variable, takes value 1 if, the main market in which this firm sold its main product is international 
market and 0 otherwise

age Firms age, continuous variable
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line with research of Gopalan, Reddy and Sasidharan 
(2022) who highlight that larger firms are those that 
participate more in GVCs relative to small ones, and in 
our analysis the size was statistically significant only in 
stricter definition of GVC firms as two-way traders. 

We see two potential future research avenues for 
Croatia. The first one is to check whether and when 
the manufacturing sector started to recover in Croatia, 
as the literature review presented in Section 2 pointed 
that the recovery in GVC already took place globally in 
2021. The second one, related to the innovation vari-
able is worth exploring in more details, as by some au-
thors it has been shown that firm GVC participation 
would increase with firms moving from incremental 
(a product new only to the firm and not to the mar-
ket) to radical (a product that is new to the firm and 
the market) innovation (see Reddy, Chundakkadan, 
and Sasidharan 2021). According to these authors, 
climbing up the innovation ladder could be crucial for 
GVC participation and consequently for the resilience 

during the crises as such caused by the Covid-19. Just 
for the illustration, in a case of Croatian firms and data 
from ES2019, the majority of firms introduced an im-
proved products or services new to the firm, but not 
to the market.

4. Conclusions and policy implications

The presented analyses have revealed several 
determining trends and factors that affect the post-
COVID-19 GVC participation of the EU NMS, with a fo-
cus on the Croatian enterprise sector. In the first part 
of the paper, the text summarises existing literature 
that developed in two streams depending on the data 
used (i.e. macro and micro) dealing with the COVID-19 
effects but also with major megatrends, which are 
shaping and transforming the current GVC landscape. 
Most of the literature explored expects further recon-
figuring and “resilience-oriented restructuring” of the 

Table 3.  Results of the logistic regression, average marginal effects.

VARIABLES
(1) 

Average Marginal Effects
(two-way traders)

(2)
Average Marginal Effects

(all exporters)

sector 0.178**
(0.076)

0.188***
(0.048)

size -0.122
(0.089)

-0.123*
(0.066)

tech -0.164*
(0.092)

-0.066
(0.080)

inno 0.105
(0.070)

0.137***
(0.052)

demand 0.559***
(0.103)

0.622***
(0.111)

market 0.024
(0.071)

0.034
(0.056)

age 0.001
(0.002)

0.001
(0.002)

Hosmer-Lemeshow chi2(8)                    
Prob > chi2

2.62
0.96

2.88
0.94

Observations 104 175

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Source: Own calculation (in Stata).

Note: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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current GVCs to ensure development sustainability at 
micro and macro levels. 

About replying to the RQ1 and RQ2, the main con-
tribution of our analysis is that we focused on the po-
sition of Croatia and the participation of its export en-
terprise sector in the GVC ladder after the outbreak of 
COVID-19. Such analyses are still rather rare given the 
availability of systemic data. 

Econometric analysis is performed for the two 
groups of GVC firms, derived according to the existing 
definitions from the literature dealing with firm data – 
two-way traders (Model1) and all exporters (Model 2). 
Regarding the first model, the obtained results show 
that the probability of firms recording a fall in exports 
in relation to the pre-COVID period, increases for the 
manufacturing sector, and for firms that recorded a 
decrease of demand for its products and services. On 
the other side, the probability of a decrease in exports 
falls for firms using a technology licensed from a for-
eign-owned company. 

For the model 2, the results show that the prob-
ability of firms decreasing the indirect and direct ex-
ports in relation to the pre-COVID period, increases for 
the manufacturing sector, and for firms that recorded 
a decrease of demand for its products and services. 
Also, the probability of decreasing exports is larger 
for firms that introduced new or improved products 
or services. On the other side, the probability of a de-
crease in exports falls for small firms, relative to large 
ones. 

As for the policy implications, some of the cur-
rent GVC transformation trends may work in favour of 
upgrading GVC’s position and international trade of 
Croatian exporting firms’ production networks. More 
intense GVC regionalisation towards the EU would 
undoubtedly be one of them. In 2021, according to 
data from the Croatian Bureau of Statistics, the level 
of trade with the EU countries intensified, especially 
for manufacturing exports, as well as for imports of 
intermediate products on which Croatian export is 
highly dependent. However, one area that requires 
the immediate attention of policymakers is better po-
sitioning of producer services (such as business and 
professional services, financial services, and insurance 
services) in GVC trade flows in the future. 

Further research avenues worth exploring would 
involve more detailed sectorial analyses and how 
the specific Croatian business sectors manage the di-
chotomy of emerging policy directions, i.e. “the trend 
of de-globalisation and mainstreaming of sustainabil-
ity”, as Zahn (2021: 219) formulated it. For instance, it 
would be exciting to explore how leading technologi-
cal sectors such as ICT or the energy industry, which 
have significant spill-over effects on other business 

sectors, participate in GVC on the European Union 
level and what would be the future position of the 
Croatian enterprise sector regarding the driving trans-
formation policies that dominantly affect the GVC 
in the EU such as digitalisation and greening of the 
economy. Another exciting area of research would be 
exploring innovation’s effect on GVC participation in 
Croatia, before and after Covid-19.
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Appendix 1. 

Model diagnostic 

Model 1 Model 2

Sensitivity 85% 76.7%

Specificity 81.3% 81.7%

Positive predictive value 73.9% 68.7%

Negative predictive value 89.7% 87%

Correctly classified 82.7% 80%

Area under ROC curve 88.6% 88.3%


