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Modelling the impact of import dependence on the structure of
employment in a developed economy: A case study of Germany

M. V. Kichurchak, L. Y. Sozanskyy

Purpose. The study provides a comprehensive econometric analysis of the impact of import dependence on
the sectoral structure of employment in a developed economy, using Germany as a case study. The relevance
of the research is driven by the deepening integration of national economies into global value chains and
the growing role of imports as a key determinant of labour market transformation. The purpose of the study
is to deliver a quantitative assessment of the impact of import dependence on the industry-level structure of
employment in the developed economy (Germany), accounting for threshold effects through the application
of a dynamic threshold modelling approach.

Methodology. The empirical basis of the study is constructed using panel data for the period 1995-2022,
covering 42 economic activities. The methodological framework is based on a dynamic threshold regression
model, enabling the identification of nonlinear relationships between variables and the estimation of critical
values of import dependence at which both the magnitude and direction of its impact on employment change. A
bootstrap procedure is employed to ensure the statistical robustness of the estimates, facilitating the refinement
of threshold parameters and the validation of their accuracy.

Findings. The findings confirm statistically significant threshold effects, indicating structural heterogeneity in
the impact of import dependence on the labour market. The results show that crossing certain critical levels
of import dependence is associated with changes in both the sign and magnitude of its effect on employment.
Accordingly, three sectoral groups are identified: sectors with a predominantly negative impact (displacement
effect), sectors with a positive impact (driven by participation in global production networks), and sectors with
mixed or statistically insignificant effects.

Originality. The scientific contribution of the study lies in applying a dynamic threshold framework to the
analysis of the relationship between import dependence and employment, allowing for capturing the nonlinear,
asymmetric, and sectoral heterogeneous effects.

Practical value. The practical implications of the findings include providing an analytical basis for selective
structural policies targeting sectors with high potential for integration into global value chains. The results
are particularly relevant for transition and post-crisis economies, including Ukraine, where optimising import
dependence and fostering employment are critical in the context of post-war economic recovery.

Keywords: regional development, innovation ecosystem, territorial community, human capital, innovation
development, network interaction, competitiveness.

Introduction

The openness of national economies and the deepening international division of
labour are among key drivers of employment dynamics, import flows, and structural
shifts across economic activities. On the one hand, imports contribute to enhancing
competitiveness, stimulating innovation and technological modernisation, and
facilitating the integration of national economies into global value chains. On the
other hand, increasing import dependence may generate a range of economic, social
and environmental challenges, including inflationary pressures, the displacement
of domestic production, and potential job losses, particularly in those sectors most
exposed to external competition. Consequently, it is pertinent to evaluate the effects
of import dependence on sectoral employment changes within the national economy.

The relevance of this approach stems from the fact that employment trends
reflect a wide range of socio-economic processes associated with educational,
innovative, technological, and structural transformations, as well as the development
of foreign economic activity. Such an analysis enables the identification of sectors
that are most sensitive to changes in the level of import dependence, as well as those
for which its impact is neutral or less pronounced. Furthermore, the estimation of
critical threshold values of import dependence makes it possible to establish limits
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beyond which its effect on employment becomes negative. At the same time, it
might contribute to a deeper understanding of the mechanisms shaping employment
across different sectors of the economy and provide an analytical foundation for the
design of evidence-based structural policy initiatives to support employment, taking
into account sector-specific characteristics.

Literature Review

There is an ongoing academic debate on whether imports represent a potentially
neutral factor for employment, whether they predominantly exert an adverse effect
on the labour market through the displacement of domestic production, or whether
their impact is context-dependent, varying according sectoral characteristics, labour
market flexibility, and firms’ capacity to adapt to external competition. Using
cross-sectoral and regional variation, W. Dauth, S. Findeisen, and J. Suedekum
demonstrate that globalisation did not accelerate the decline in manufacturing
in Germany, but rather contributed to the preservation of employment in the
manufacturing sector (Dauth, Findeisen, & Suedekum, 2017). Subsequently, W.
Dauth, S. Findeisen and J. Suedekum argued that import shocks primarily affect
low-skilled workers, particularly in capital-intensive sectors, reduce the earnings of
workers leaving high-wage manufacturing firms, and generate long-lasting adverse
effects in the case of mass layoffs (Dauth, Findeisen, & Suedekum, 2021).

From the perspective of import dependence, I. Revak and I. Kondro find that
in Ukraine’s chemical, light and woodworking industries, the share of imported
inputs in the production cycle exceeds 30—40%, thereby increasing the employment
vulnerability (Revak & Kondro, 2020). Furthermore, L.Sozansky underscores that
imports in intermediate consumption within Ukrainian manufacturing account for
up to 25% of gross capital formation, potentially crowding out domestic production
(Sozansky, 2018). In parallel, I. Shovkun also demonstrates that excessive import
dependence constrains the development of domestic production capacity (Shovkun,
2020), while O. Nikishina highlights the relevance of selective import substitution
policies to preserve employment within the economy (Nikishina, 2024). Overall, the
empirical evidence indicates that certain sectors of Ukraine’s economy are highly
sensitive to external competition, which necessitates policy initiatives aimed at
protecting national employment interests.

Respectively, similar patterns are observed in other studies. Analysing panel
data for the period 1991-2008 in the Swiss manufacturing sector, R. Mohler, L.
Weder, and S. Wyss find no statistically significant positive relationship between
import competition and the likelihood of unemployment, particularly among low-
skilled workers, suggesting that imports play a limited role in determining the risk
of job losses in this context (Mohler, Weder, & Wyss, (2018). Using panel data
for 66 countries over the period 2006-2016 and controlling for trade and labour
disputes, J. Cheng, S. Lee, and J. Hwang show that imports are associated with
lower unemployment in developing countries with a high degree of industrialisation
and a relatively low share of services, whereas exports reduce unemployment in
developed economies and in countries with a high share of services and lower
industrialisation levels (Cheng, Lee, & Hwang, 2019). Additionally, J.E. Leightner
find that increases in imports are associated with rising unemployment in Austria,
Greece, Japan, Portugal, South Korea, Slovenia, and Sweden, while in countries
such as Australia, Belgium, Canada, the Czech Republic, Denmark, Estonia, Finland,
France, Germany, Hungary, Ireland, Israel, Italy, Latvia, the Netherlands, New
Zealand, Norway, Poland, Slovakia, Spain, the United Kingdom, and the United
States, higher imports are associated with lower unemployment (Leightner, 2021).

Extending these findings to specific regional contexts and employing a dummy-
variable approach, A. Maschke provides evidence of the absence of an empirically
and statistically significant relationship between competition from German imports
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and employment in French manufacturing regions, suggesting that the effects of
foreign trade on labour markets are not universally adverse (Maschke, 2024). L.
Dargenyte-Kacileviciene, M. Butkus, and K. Matuzevi it show that growth in
imports and exports across EU countries is generally associated with a decline in the
sensitivity of employment to economic growth, particularly among young people,
while also indicating a potentially positive effect on female employment (Dargenyte-
Kacileviciene, Butkus, & Matuzevi i t, 2024). Examining individual- and firm-
level data for the period 1995-2007, F. Wang, Z. Liang, and H. Lehmann reveal
that reductions in import tariffs increase the likelihood of temporary employment,
particularly in small and less productive firms, whereas large firms respond with
increased innovation activity (Wang, Liang, & Lehmann, 2025). Collectively, these
studies emphasise that the impact of international trade on labour markets is highly
context-dependent and shaped by the structure of the economy, the skill composition
of the workforce, and the degree of regional specialisation.

Despite a substantial body of empirical literature, most studies focus on the
general effects of import competition, threshold mechanisms, and sector-specific
characteristics, which limits the ability to assess specific employment risks using
threshold estimates. To address this gap, it is relevant to consider international
experience, particularly that of Germany, which represents one of the largest
economies in the European Union and globally, characterised by a high degree of
openness and strong integration into global trade and production networks oriented
towards high value-added goods. Accordingly, a sectoral approach to the estimation
of threshold effects at which import dependence may adversely affect employment
in Germany allows for the identification of critical levels of impact and the provides
an empirical foundation for assessing potential challenges and risks to employment.

Purpose of the study

The purpose of the study is to deliver a quantitative assessment of the impact of
import dependence on the industry-level structure of employment in the developed
economy (Germany), accounting for threshold effects through the application of a
dynamic threshold modelling approach.

To achieve the objective, the following research hypotheses are formulated:

H1: Import dependence exhibits a non-linear relationship with the sectoral
structure of employment in a developed economy (using Germany as a case study);

H2: The impact of import dependence on employment across sectors of the
German economy is characterised by the presence of threshold values beyond which
the magnitude and/or direction of this impact changes;

H3: Differentiation in the magnitude and direction of the impact of import
dependence on employment enables the identification of typological groups of
sectors depending on their sectoral specifics characteristics.

Methodology

The methodology for identifying threshold effects based on regression and
correlation analysis enables the determination of critical variable values at which
qualitative changes in the interactions among economic indicators occur, thereby
providing an analytical foundation for quantitative assessment. In particular, A.
Bouattour, M. Kalai, and K. Helali apply a panel smooth transition regression
(PSTR) model and identify threshold levels of imported technologies at which their
impact on industrial employment becomes positive in developed countries and adverse
in developing countries, thus demonstrating the importance of threshold models
for the design of effective innovation and industrial policies (Bouattour, Kalai, &
Helali, 2024). M.H. Seo and Y. Shin propose an approach for estimating dynamic
panel models with threshold effects in the presence of endogeneity, employing first-
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difference GMM and a two-stage least squares estimator for strictly exogenous
threshold variables, and confirming the validity of the method through Monte Carlo
simulations (Seo & Shin, 2016). T. Gmrgens and A.H. Wsrtz develop a methodology
for dynamic threshold regression in short-run fixed-effects panels by combining
non-parametric threshold estimation with GMM estimation of other parameters,
which enables more effective treatment of endogeneity and improves estimation
accuracy compared to the conventional GMM approaches (Giirgens & Wertz, 2019).

Additionally, J. Hidalgo, J. Lee, and M.H. Seo advance a complementary
approach to robust threshold regression estimation that accounts for uncertainty
regarding whether a kink or a jump is observed at the threshold, provides accurate
confidence intervals for the threshold via bootstrap inversion, and improves the
precision of inferences in small samples (Hidalgo, Lee, & Seo, 2019). Analysing
panel threshold regression models with unobserved individual-specific threshold
effects, P. Yu, S. Hong, and P.C.B. Phillips propose an estimation and inference
framework for both static and dynamic settings that accounts for endogeneity and
yields more accurate and reliable estimates of threshold parameters compared to
conventional approaches (Yu, Hong, & Phillips, 2022). M. Barassi, Y. Karavias, and
C. Zhu justified the use of threshold regression for heterogeneous panel data with
interactive fixed effects, allowing slope parameters and thresholds to vary across
observation units, thereby improving estimation accuracy under conditions of panel
heterogeneity and small sample sizes (Barassi, Karavias, & Zhu, 2023). Building
on this literature, a threshold estimation methodology is applied, adapted to the
specific characteristics of the dataset and variables of interest, to assess the impact
of import dependence on employment across sectors of the German economy.

In general terms, the dynamic threshold model for each sector with a lagged
dependent variable can be specified as follows:

v =a®+ g xP - 1(xP <y 0) + x0  1(xP >y ) +
oY@ 4 O .

_ where Yt{lj denotes the dependent variable for the i-th observation at time ¢;
X;] is the explanatory variable for the i-th observation at time t; {I{ij represents
the sector-specific intercept for the i-th observation; I(-) is an indicator function
distinguishing observations below and above the threshold ﬂ captures the effect
of X{ ) when X{ :|<’].f @, IB captures the effect of X when X{ ) >y @, ’]f':lj
denotes the threshold value of Xt at which the effect on Y may change; ¢ is the
coefflcl_ent of the lagged dependent variable Y,,,» capturing dynamic persistence;
and ES] is the idiosyncratic error term.

The indicator functions are defined as:

(i)

. (i)
1,if XV <
II (X ':1:] .}, ':1:] ) £ }’ (2)

0,if X > y®
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The threshold value ¥ _]—’ for each observation is defined as the value of

@ e
the explanatory variable /i, ~ at which its effect on the dependent variable I,

changes. Within the threshold regression framework, this is achieved by identifying
the threshold that minimises the sum of squared residuals (SSR) of the model:

79 = argmin X1, [1° —a® - g7 1 (67 <y ) - gox
(&)

1(x7 >y @) 411;':_"3'1]2 @

where, for each sector I, all potential values of X;El] are iteratively considered

as candidate threshold values ¥ @ , and the value of @ that minimises the residual

variance, thereby ensuring the optimal separation of effects before and after the
threshold, is selected. Furthermore, the confidence interval for ]—’mis estimated

using the bootstrap method to account for uncertainty in the threshold estimate.

Results and Discussion

To construct dynamic threshold models for 42 sectors of the German economy
over the period 1995-2022, com]v'{l-j {1-’:']8 time periods, the following indicators
are used: the dependent va ',:;j' ORRCEE defined as the share of employment in
the sector i at time ¢ (%); A, + » representing import dependence in the sector
i at time ¢t (%); and the R statistical software package. As a result, the estimated
regression—correlation equations are presented in Table 1.

The results reveal substantial heterogeneity in the effects of the explanatory

variable X;:l] . In certain sectors (e.g. mining, metallurgy), the threshold coefficients
p, and f, are close to zero, whereas in transport, accommodation and services,
relatively high coefficient values are observed, indicating pronounced differentiation

in the impact of X;l:] depending on the threshold y. The coefficient of the lagged
i
dependent variable Yt{—:]l is high in most sectors (0.217-1.082), indicating a

strong dynamic component in the evolution of employment shares. High RI values
(predominantly above 0.9) confirm the strong overall fit of the model for most
sectors, although a moderate fit is observed in some cases. The estimated threshold
values of y range from 0.060 to 0.447, reflecting the varying sensitivity across
Germany’s economic sectors to changes in the explanatory variables. Sectors with

low y respond to relatively small changes in A tl , whereas in sectors with high y, the
effect of changes in X;:l] emerges only after substantial fluctuations. Accordingly,

the results highlight the importance of accounting for threshold effects of import
dependence when modelling employment across sectors of the German economy.
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Based on the results presented in Table 1, a diagnostic assessment of threshold
values was conducted for each industry using the bootstrap method. The median
threshold value and its corresponding confidence intervals were obtained, alongside
model fit indicators, standard errors, and the statistical significance of the

Table 1

Dynamic threshold regression results across industries in the German economy

o i
Sector Industry A | p > )
No. Industry / Sector code a y [} R

2 2

1 |Mining and quarrying B 0.000199 | 0.1748 | —0.001233 | —0.000406 |0.904449 | 0.994
2 |Coal and lignite mining DO1 0.001915 | 0.1676| 0.004392 | 0.003273 [0.661843|0.734
3 |Oil and gas extraction D02 |—0.000049 | 0.1244 | 0.001681 | 0.000957 |0.856300 | 0.982
4 |Metal ore mining D03 | 0.000083 | 0.2033 | —0.000094 | —0.000080 |0.217261 | 0.902
5 [Manufacture of food products, beverages | 1y 0115 | 0.002226 | 0.2001 | 0.005792 | 0.002105 |0.871634 | 0.964

and tobacco products
Manufacture of textiles, wearing apparel,

6 DI3TI5 |-0.000923 | 0.3068 | 0.003806 | 0.003342 [0.9184100.998
leather and related products

7 | Wood processing and manufacture of D16 |-0.000158|0.1746 | 0.000790 | 0.001262 |0.970457|0.995
paper products

g |Manufacture of chemicals and chemical | 117510 | 000482 | 0.2223 | 0.002861 | 0.002531 |0.966001 | 0.997

products
9  |Manufacture of pharmaceutical products D19 | 0.000013 | 0.4475| 0.000258 | 0.000102 |0.832978 | 0.824
Manufacture of rubber and plastic

10 D20 | 0.002551 | 0.2365| 0.00133 | —0.000291 |0.720025 | 0.979
products

j1 [Manufacture of other non-metallic D21 | 0.001245 | 0.3234| 0.000629 | 0.000909 |0.564197|0.772
mineral products

1o |Metallurgy and manufacture of fabricated | 1y, | 000357 [ 02610 | ~0.002474 | —0.001418 | 1.006479 | 0.829

metal products
13 |Manufacture of machinery and equipment | D23 0.000724 | 0.2396| —0.001172 | —0.000672 |0.900264 | 0.995
Manufacture of basic pharmaceutical

14 ! . D24 [-0.000583 | 0.3369| 0.005114 | 0.003873 |0.858218 | 0.966
products and pharmaceutical preparations

15 |Manufacture of transport equipment D25 |—0.005138|0.2280| 0.015701 | 0.013143 |1.081680 | 0.773

16 |Manufacture of computers, electronicand | ) ¢ 1 003541 | 02892 | ~0.003463 | —0.002499 |0.733594 | 0.862
optical products

17 |Manufacture of electrical equipment D27 0.000488 | 0.2128 | 0.002900 | 0.001508 |0.919572 | 0.962

18 nMear;“facmre of machinery and equipment | o1 19753 | 02420 | ~0.006597 | ~0.004718 |0.596723 | 0.583

19 |Manufacture of motor vehicles and D29 | 0.007168 |0.2302 | —0.025748 | —0.020785 |0.912638 | 0.912

transport equipment
20 |Manufacture of other transport equipment | D30 0.002111 | 0.3444 | 0.000115 | —0.000135 |{0.372495 | 0.519
Manufacture of furniture, other
21 |manufacturing, repair and installation of | D31T33 | 0.002049 | 0.2252 | —0.004504 | —0.003016 |{0.916339 | 0.980
machinery and equipment

Electricity, gas, steam and air

22 ricity D35 | 0.001519 |0.1513| 0.001335 | —0.000219 |0.770990 | 0.973
conditioning supply

23 | Water supply; sewerage, waste D36T39 | 0.001957 | 0.0981 | —0.009001 | —0.008140 |0.834216 | 0.91
management and remediation activities

24 |Construction D41T43 | 0.006903 | 0.1559 | —0.025054 | —0.010733 |0.902438 | 0.995

25 | Wholesale and retail trade; repair of DA45T47 | 0.018836 | 0.1211 | —0.032483 | —0.039053 |0.894343 | 0.989
motor vehicles and motorcycles

26 |Land transport and pipeline transport D49 0.006626 | 0.1296 | —0.015256 | —0.011831 {0.767278 | 0.913

27 | Water transport D50 |—0.000014 | 0.1132| 0.000847 | 0.000301 |0.915847 | 0.923

28 | Air transport D51 | 0.000035 | 0.2208 | 0.000629 | 0.000358 |0.917038 | 0.904

29 | Warchousing and support activities for D52 |—0.001962 | 0.0944 | 0.036306 | 0.008418 |1.057652|0.951
transportation

30 |Postal and courier activities D53 | 0.001393 | 0.1240| 0.004129 | 0.001185 |0.855183 | 0.833

31 fccﬁcfirt‘i‘:;"da“onandf""dsemce D55T56 | 0.002704 | 0.1374| 0.027044 | 0.017620 |0.847430 | 0.945
Publishing activities, motion picture,

3 |Video and television programme D58T60 | 0.003697 | 0.1511 | —0.015006 | —0.011675 |0.751173 | 0.974

production, sound recording and music
publishing
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Continuation of Table 1

Dynamic threshold regression results across industries in the German economy

(i (i
S;c(:f)r Industry / Sector In;l:;lw a y b (Xt S| B (Xr > 0 R?
) )
33 | Telecommunications D61 |—0.000652]0.1197 | 0.006791 | 0.004632 |0.949545|0.989
34  |Information and communication D62T63 |—0.003393 ] 0.1801 | 0.023704 | 0.020197 [0.987617 | 0.995
35 |Financial and insurance activities D64T66 | 0.001222 | 0.1384 | —0.012863 | —0.007940 [0.991394 | 0.993
36 |Real estate activities D68 0.000511 | 0.0603| 0.010603 | —0.000189 [0.952374 | 0.946
Professional, scientific and technical
37 |activities; administrative and support D69T75 | 0.000967 | 0.1061| 0.028164 | 0.018947 [0.948982 | 0.997

service activities

Education, human health and social work
activities

Public administration and defence;

38 D77T82 | 0.010839 | 0.0651 | —0.059402 | —0.016769 |0.886639 | 0.986

39 . . D84 0.012066 |0.1518| —0.057924 | —0.045008 [0.933668 | 0.986
compulsory social security

40 |Education D85 0.007434 | 0.1247| —0.019139 | —0.013498 [0.911723 | 0.964

41 |Human health and social work activities | D86T88 |—0.003354 | 0.1571| 0.021659 | 0.010603 |[1.019135|0.991

42 | Arts, entertainment and recreation D90T93 | 0.001766 | 0.0924 | —0.009008 | —0.005523 |0.915400 | 0.969

*Calculated by the authors based on Eurostat data (Database. Eurostat: Website, 2026).

effects (Table 2). The estimated threshold values make it possible to distinguish
sectoral behaviour under conditions of low and high levels of import dependence on
employment dynamics, thereby reflecting key characteristics of the labour market.
From an economic perspective, it is appropriate to interpret the sector-specific
threshold values as follows.

According to the results presented in Tables 1 and 2, the sectors of the German
economy can be classified into three main groups:

1) Sectors in which import dependence has an adverse effect on the structure
of employment. These include mining and quarrying; manufacturing; manufacture
of motor vehicles and other transport equipment; manufacture of other transport
equipment; manufacture, repair and installation of furniture; construction; wholesale
and retail trade and repair of motor vehicles; water supply and waste management;
as well as predominantly public-sector activities, namely education, human health
and social work, public administration and defence, and arts, entertainment and
recreation;

2) Sectors in which import dependence has a positive impact on the structure of
employment. These include coal and lignite mining; oil and gas extraction; manufacture
of food products; manufacture of basic pharmaceutical products and pharmaceutical
preparations; manufacture of other non-metallic mineral products; manufacture
of electrical equipment; transport services; accommodation and courier services;
telecommunications and information and communication activities; professional,
scientific and technical activities; human health and social work activities; and real
estate activities;

3) Sectors with a mixed or statistically negligible effect of import dependence
on the structure of employment. These include manufacture of computer, electronic
and optical products; manufacture of rubber and plastic products; and manufacture
of chemicals and chemical products.

Consequently, the estimated heterogeneity in threshold effects indicates the
absence of a uniform structural transmission channel linking import dependence and
employment. This can be attributed to sector-specific characteristics, differences
in innovation and technological advancement, and varying degrees of integration
into global value chains. In particular, in sectors of the German economy where
import dependence exerts an adverse impact on employment, there is likely a
substantial risk of domestic production being displaced by imported goods. This is

ISSN 1562-0905 Pezionanvna exonomixa 2026, No2 61



Table 2

Threshold values and diagnostic assessment of their validity for employment across industries in
the German economy

95% confidential
. Median interval
Industry | Estimated
code | threhold (l;l(:ﬁ:lt(;le(i)) Lower | Upper SSR h SE 1 |p-value f; p:
bound | bound
B 0.1748 0.1748 0.1432 ] 0.2678 | 1.62:107 | -0.001233 | 7.16-:10* | 9.85-10 | -0.000406
DO1 0.1676 0.1781 0.1523 | 0.2277 | 3.84:107 | 0.004392 | 1.70-10” | 1.66:10% | 0.003273
D02 0.1244 0.1244 | 0.1124 | 0.1575 | 5.36:10® | 0.001681 | 7.12:10” | 2.71-10% | 0.000957
D03 0.2033 0.2002 0.1945 | 0.3079 | 6.59-10™ | -0.000094 | 1.22-107 | 8.66:10° | -8.04:107
DI0T12 0.2001 0.2001 0.1645 | 0.217 | 1.17-10° | 0.005792 | 2.72:10° | 4.44-10% | 0.002105
DI3T15 0.3068 0.3036 0.268 | 0.3138 | 1.46:107 | 0.003806 | 1.35:10° | 9.65-10° | 0.003342
D16 0.1746 0.1746 | 0.1456 | 0.1778 | 5.90-10° | 0.000790 | 1.15-107 | 5.01-107 | 0.001262
DI17T18 0.2223 0.2223 0.1965 | 0.2387 | 8.88-10° | 0.002861 | 1.22-107 | 2.82:107 | 0.002531
D19 0.4475 0.5233 0.4475 | 0.6750 | 1.54-10° | 0.000258 | 1.00-10” | 1.69-10% | 0.000102
D20 0.2365 0.2365 0.2203 | 0.3630 | 4.87-107 | 0.00133 | 1.12-107 | 2.4810" | -0.000291
D21 0.3234 0.2887 | 0.1845 | 0.3285 | 1.26:107 | 0.000629 | 4.02-10* | 1.31-107 | 0.000909
D22 0.2610 0.2506 | 0.2150 | 0.3236 | 9.08107 | -0.002474 | 2.44-107 | 3.21-10" | -0.001418
D23 0.2396 0.2046 | 0.1359 | 0.2561 | 1.50-107 | -0.001172 | 7.86-107 | 1.50-10" | -0.000672
D24 0.3369 0.3369 | 0.2935 | 0.3543 | 4.84-107 | 0.005114 | 1.73-107 | 7.13-10° | 0.003873
D25 0.2280 0.2104 | 0.1768 | 0.2280 | 5.14-10° | 0.015701 | 7.46:10° | 4.64-107 | 0.013143
D26 0.2892 0.2892 0.2494 | 0.3610 | 6.31-107 | -0.003463 | 1.98-107 | 9.32:107 | -0.002499
D27 0.2128 0.2128 0.1773 | 0.3062 | 1.38:10° 0.0029 | 3.08:107 | 3.55-107 [ 0.001508
D28 0.2420 0.2291 0.1860 | 0.2453 | 4.97-10° | -0.006597 | 4.70-107 | 1.74-10" | -0.004718
D29 0.2302 0.2134 | 0.1898 | 0.2506 | 3.94-10° [ -0.025748 | 7.62-10° | 2.60-107 | -0.020785
D30 0.3444 0.3396 | 0.2900 | 0.3795 | 1.32:107 | 0.000115 | 6.03-10* | 8.51-10" | -0.000135
D31T33 0.2252 0.2252 0.1958 | 0.2733 | 5.02:107 | -0.004504 | 2.34-10° | 6.63-107 | -0.003016
D35 0.1513 0.1493 0.1330 | 0.1783 | 4.98-107 | 0.001335 | 1.57-10° | 4.03-10" | -0.000219
D36T39 0.0981 0.1002 | 0.0955 | 0.1035 | 9.52:10° | -0.009001 | 2.86:107 | 4.52:10° | -0.008140
D41T43 0.1559 0.1408 0.1256 | 0.1564 | 1.50-10° | -0.025054 | 1.91-107 | 2.02-10" | -0.010733
D45T47 0.1211 0.1152 | 0.1034 | 0.1347 | 9.23-10° | -0.032483 | 1.49-107 | 3.95-107 | -0.039053
D49 0.1296 0.1296 | 0.1148 | 0.1625 | 3.53-10° | -0.015256 | 6.79-10° | 3.45-10" | -0.011831
D50 0.1132 0.1132 | 0.0751 | 0.1364 | 1.54-10% | 0.000847 | 5.43-10° | 1.32:10" | 0.000301
D51 0.2208 0.2208 0.1629 | 0.2433 | 3.42-10° | 0.000629 | 4.17-10°" | 1.46:10" | 0.000358
D52 0.0944 0.0944 | 0.0944 | 0.1356 | 4.27-10° | 0.036306 | 1.81-107 | 5.71-107 | 0.008418
D53 0.1240 0.1222 0.0916 | 0.1484 | 1.72-10° | 0.004129 | 4.78:10° | 3.97-107 | 0.001185
D55T56 0.1374 0.1374 | 0.1093 | 0.1461 | 2.31-10° | 0.027044 | 2.32:107 | 2.56:10" | 0.017620
D58T60 0.1511 0.1174 [ 0.0781 | 0.1511 | 1.39-10° | -0.015006 | 6.10-10° | 2.19-107 | -0.011675
D61 0.1197 0.1197 0.1180 | 0.1241 | 7.87-107 | 0.006791 | 3.47-10° | 6.29-10% | 0.004632
D62T63 0.1801 0.1801 0.1719 | 0.2245 | 2.66:10° | 0.023704 | 6.04-10° | 6.81-10% | 0.020197
D64T66 0.1384 0.1080 | 0.0887 | 0.1384 | 2.27-10° | -0.012863 | 7.65:10° | 1.06:10" | -0.007940
D68 0.0603 0.0603 0.0588 | 0.0810 | 4.23-107 | 0.010603 | 5.44-10° | 6.35:107 | -0.000189
D69T75 0.1061 0.1061 0.0945 | 0.1346 | 4.07-10° | 0.028164 | 1.25-10° | 3.41-10% | 0.018947
D77T82 0.0651 0.0744 | 0.0641 | 0.1612 | 5.60-10° | -0.059402 | 2.29-10° | 1.62:107* | -0.016769
D84 0.1518 0.1497 0.1374 | 0.1784 | 2.37-10° | -0.057924 | 2.06-107 | 9.99-10” | -0.045008
D85 0.1247 0.1232 0.1045 | 0.1423 | 6.22:10° | -0.019139 | 7.28-10 | 1.50-10% | -0.013498
D86T88 0.1571 0.1562 0.1327 | 0.1698 | 3.75-10° | 0.021659 | 2.55-107 | 4.05-10" | 0.010603
D90T93 0.0924 0.0924 | 0.0664 | 0.1321 | 6.58107 | -0.009008 | 3.30-10° | 1.19-107 | -0.005523
*Calculated by the authors based on Eurostat data (Database. Eurostat: Website, 2026).
especially characteristic of capital-intensive or standardised industries, in which

price competition plays a dominant role. As a result, employment in these sectors
becomes more vulnerable to external shocks, while import dependence exacerbates
structural imbalances in the labour market.

At the same time, the opposite effect observed in a number of sectors can
be interpreted in terms of the complementarity between imports and employment
through the productivity channel. In these sectors, imports play a non-substitutive
rather than a substitutive role by providing access to cheaper or technologically
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specialised intermediate inputs. This generates effects associated with lower
production costs and higher total factor productivity, which, in turn, expands the
productive capacity of firms within the sector and support growth in labour demand.
Such a transmission mechanism is characteristic of sectors integrated into global
value chains, where imports do not act as a source of displacement.

For sectors of the German economy characterised by a mixed or weak
relationship between import dependence and employment, specific transmission
mechanisms may be at work. In such cases, imports may contribute to job creation
as import dependence increases. However, once a certain threshold level is reached,
competitive effects become dominant, gradually exerting an adverse influence
on the employment structure. At the macroeconomic level, the impact of import
dependence on employment in Germany may also be shaped by labour market policy
initiatives, innovation policies, and sector-specific characteristics. According to the
estimated regression equations (Table 1) and the identified threshold values (Table
2), employment in more technologically advanced sectors appears to be less sensitive
to adverse shocks associated with import dependence. This further underscores the
importance of implementing policy initiatives aimed at fostering innovation and
upgrading the technological level of production.

The findings on the sectoral structure of employment in Germany complement
existing research, which has shown that the impact of import competition on
employment and workers’ incomes varies across countries and sectors. According
to M. Wang and L. Ma, import competition increases the skill premium through
innovation and technological modernisation, although its effect diminishes in
regions characterised by high labour market flexibility, indicating the presence
of threshold effects (Wang & Ma, 2025). S. Basco, M. Liiigey, M. Mestieri, and J.
Smagghue reveal that import competition from China in France reduces workers’
incomes in occupations most exposed to trade shocks, with the magnitude of this
effect being comparable to that of sectoral employment structure (Basco, Liiigey,
Mestieri, & Smagghue, 2025). Additionally, Y. Xiao, X. Zhu, and J. Ma find that
greater variety in imported goods in China contributes to employment growth
through higher productivity and export expansion, particularly in capital-intensive
sectors and in eastern and western regions (Xiao, Zhu, & Ma, 2025). In contrast,
F. Shi demonstrates that import competition from China in India between 1999 and
2011 had a mixed impact on local labour markets: average wages declined in certain
districts, while employment shares increased, with effects varying by age, gender,
occupation and sectoral grouping (Shi, 2025). Overall, these studies underscore that
the relationship between the sectoral employment structure and external shocks
associated with imports is complex and reflects heterogeneity in global value chain
configurations.

Furthermore, there are intricate interdependences within national economies
that shape employment dynamics. The results of the correlation and regression
analysis conducted by M. —A. Georgescu and E. Herman show that high levels of
labour productivity, an efficient sectoral structure of employment, and low levels of
precarious and vulnerable employment contribute to reducing in-work poverty and
strengthening the economic resilience of countries (Georgescu & Herman, 2019).
Using structural equation modelling, M. Kichurchak finds that employment in EU
countries is influenced by demographic trends, the dynamics of resource productivity,
public funding frameworks in higher education, and environmental taxation policies
(Kichurchak, 2024). By comparing human capital levels in Central and Eastern
European countries with those in EU member states, I. Ja wi ski highlights the need
for differentiated approaches to employment policy design across national economies
(Ja wi ski, 2024). Accordingly, it is crucial to account not only for the threshold
effects of import dependence and their role in shaping the sectoral structure of
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employment, but also for country-specific institutional factors, employment policy
frameworks, and the social conditions underpinning human capital development.

Conclusions and Directions for Further Research

Thus, dynamic threshold modelling for each of Germany’s economic sectors has made it
possible to identify critical thresholds for the impact of import dependence on the sectoral structure
of employment, while the statistical reliability of the estimated threshold values has been confirmed
using bootstrap methods. On this basis, three groups of sectors are identified, namely sectors where
import dependence has an adverse effect on employment, sectors where it has a positive effect,
and sectors where the effect is mixed or negligible. The adverse impact of import dependence is
most frequently observed in sectors characterised by strong external competition or high regulatory
constraints and limited domestic resource endowments. The positive effect is typically associated
with technological specificity and integration into global production networks, where imported
goods and technologies act as complementary inputs to the development of domestic production.
Sectors with a mixed or negligible effect include high-tech or diversified industries, where threshold
effects of import dependence are weakly expressed. In these sectors, the coefficients S and S are
negligible in magnitude or differ in sign, indicating a weak or statistically insignificant relationship
between import dependence and employment.

Moreover, the results of the study highlight that the impact of imports on employment in
Germany is heterogeneous and depends on sector-specific characteristics, the level of technological
advancement, and the degree of integration into global value chains. The adverse effect predominates
in highly competitive and heavily regulated sectors of economic activity, whereas a positive effect
is observed in high-tech and innovation-oriented sectors.

Meanwhile, the study has several limitations. First, the modelling of the impact of import
dependence on the sectoral structure of employment is conducted using a single developed economy —
Germany — which limits the generalisability of the results to other countries. Second, the use of data
for the period 1995-2022 captures structural transformations typical of developed economies over
this period, including crises and structural changes, but does not account for potential inter-sectoral
linkages and multiplier effects. Furthermore, the import dependence indicator used does not reflect
the quality dimension of imported goods and technologies, which may affect sectoral productivity
and innovation dynamics. These limitations should be taken into account when interpreting the
results and deriving implications for economic policy. At the same time, in the context of Ukraine’s
post-war economic recovery, the findings of the study may serve as an analytical framework for
justifying selective policies designed to support sectors with high potential for integration into
global value chains, as well as for applying a threshold approach to assessing the impact of import
dependence on employment and identifying the most vulnerable economic activities.

References

1. Barassi, M., Karavias, Y., & Zhu, C. (2023). Threshold regression in heterogeneous panel data with interactive
fixed effects. arXiv preprint, arXiv:2308.04057v1. https://doi.org/10.48550/arXiv.2308.04057

2. Basco, S., Liégey, M., Mestieri, M., & Smagghue, G. (2025). The effect of import competition across
occupations. Journal of International Economics, 153, 104001. https://doi.org/10.1016/j.jinteco.2024.104001

3. Bouattour, A., Kalai, M., & Helali, K. (2024). Threshold effects of technology import on industrial employment:
A panel smooth transition regression approach. Economic Structures, 13(1), 1-33. https:/doi.org/10.1186/
$40008-023-00322-x

4. Cheng, J., Lee, S., & Hwang, J. (2019). The impact of import and export on unemployment: A cross-
national analysis. International Journal of Sustainable Economy, 11(4), 347-363. https://doi.org/10.1504/
1JSE.2019.103475
relationship in the EU: The effects of international trade and regulation. Entrepreneurial Business and
Economics Review, 12(3), 115-140. https://doi.org/10.15678/EBER.2024.120307

6. Eurostat. (2026). Database of Eurostat [Data set]. https://ec.europa.eu/eurostat/web/main/data/database

7. Dauth, W., Findeisen, S., & Suedekum, J. (2017). Trade and manufacturing jobs in Germany. American
Economic Review, 107(5), 337-342. https://doi.org/10.1257/aer.p20171025

8. Dauth, W., Findeisen, S., & Suedekum, J. (2021). Adjusting to globalization in Germany. Journal of Labor
Economics, 39(1), 263-302. https://doi.org/10.1086/707356

64 ISSN 1562-0905 Pezionanvna exonomixa 2026, No2



9. Georgescu, M. A., & Herman, E. (2019). Productive Employment for Inclusive and Sustainable Development
in European Union Countries: A Multivariate Analysis. Sustainability, 11(6), 1771. https://doi.org/10.3390/
sull1061771

10.  Gergens, T., & Wiirtz, A. H. (2019). Threshold Regression with Endogeneity for Short Panels. Econometrics,
7(2), 23. https://doi.org/10.3390/econometrics 7020023

11.  Hidalgo, J., Lee, J., & Seo, M. H. (2019). Robust inference for threshold regression models. Journal of
Econometrics, 210(2),291-309. https://doi.org/10.1016/j. jeconom.2018.12.004

12.  Jazwinski, I. (2024). Human capital in the EU member states from Central-Eastern Europe region: Labour
market context in 2022. European Research Studies Journal, 27(3), 1455-1463. https://doi.org/10.35808/
ersj/3848

13.  Kichurchak, M. V. (2024). Interconnected roles of human capital, employment, and sustainable development in
the EU countries. [OP Conference Series: Earth and Environmental Science, 1415, 012062. https:/
doi.org/10.1088/1755-1315/1415/1/012062

14.  Leightner, J. E. (2021). Do Imports Increase Unemployment? Empirical Estimates That Are Not Model
Dependent. Frontiers of Economics in China, 16(3), 447-469. https://doi.org/10.54605/fec20210302

15.  Maschke, A. (2024). Exporting unemployment? Assessing the impact of German import competition on
regional manufacturing employment in France. Regional Studies, 58(3), 455-468. https://doi.org/10.1080/00
343404.2023.2210605

16.  Mohler, L., Weder, R., & Wyss, S. (2018). International trade and unemployment: Towards an investigation of
the Swiss case. Swiss Journal of Economics and Statistics, 154, 10. https://doi.org/10.1186/s41937-017-0006-7

17.  Nikishyna, O. (2024). Analiz importozalezhnosti ta instytutsiine zabezpechennya selektyvnoho
importozamishchennya na ahroprodovol’chykh rynkakh Ukrayiny v umovakh nestabil’nosti [Analysis of
Import Dependence and Institutional Support of Selective Import Substitution in Agro-Food Markets of Ukraine
in Conditions of Instability]. Economics.: Time Realities, 73(3), 62-77. https://doi.org/10.15276/ETR.03.2024.7
[in Ukrainian].

18.  Revak, I., & Kondro, I. (2020). Sektoral’nyy analiz importozalezhnosti ekonomiky Ukrayiny [Sectoral Analysis
of Import Dependence of Ukraine’s Economy]. Sotsial ‘no-pravovi studiyi [Social & Legal Studios], 3(9), 145-
153. https://doi.org/10.32518/2617-4162-2020-3-145-153 [in Ukrainian].

19.  Seo, M. H., & Shin, Y. (2016). Dynamic panels with threshold effect and endogeneity. Journal of Econometrics,
195(2), 169-186. https://doi.org/10.1016/j.jeconom.2016.03.005

20.  Shi, F. (2025). Import shock and local labour market outcomes: A Sino-Indian case study. Empirical Economics,
68, 915-962. https://doi.org/10.1007/s00181-024-02650-8

21.  Shovkun, I. (2020). Zalezhnist’ ukrayins’koyi ekonomiky vid promyslovoho importu ta peredumovy
formuvannya efektyvnoyi vyrobnychoyi spetsializatsiyi [Dependence of ukrainian economy on industrial
import and prerequisites of forming effective industrial specialization]. Ekonomika promyslovosti [Economy of
Industry], 3(91), 5-26. https://doi.org/10.15407/econindustry2020.03.005 [in Ukrainian].

22.  Sozanskyi, L. (2018). Otsinka zalezhnosti ekonomiky Ukrayiny vid importu produktsiyi pererobnoyi
promyslovosti v sehmentakh promizhnoho spozhyvannya i valovoho nahromadzhennya osnovnoho kapitalu
[Estimation of the Dependence of the Ukrainian Economy on the Import of Products from the Processing
Industry in the Segments of Intermediate Consumption and Gross Fixed Capital Formation]. Statystyka
Ukrayiny [Statistics of Ukraine], 82(3), 15-25. https://doi.org/10.31767/su.3(82)2018.03.02 [in Ukrainian].

23. Wang, F, Liang, Z., & Lehmann, H. (2025). Import competition and the rise of precarious employment:
Evidence from individual-level and firm-level data in China. Labour Economics, 97, 102803. https://doi.
org/10.1016/j.1abeco.2025.102803

24.  Wang, M., & Ma, L. (2025). Import Competition, Labor Market Flexibility, and Skill Premium-Evidence from
China Based on the Dynamic Threshold Model. Administrative Sciences, 15(10), 381. https://doi.org/10.3390/
admscil 5100381

25.  Xiao, Y., Zhu, X., & Ma, J. (2025). More imports, more jobs? Micro evidence from manufacturing firms.
Economic Analysis and Policy, 87, 2607-2619. https://doi.org/10.1016/j.eap.2025.08.043

26.  Yu, P, Hong, S., & Phillips, P. C.B. (2022). Panel threshold regression with unobserved individual-specific
threshold effects. Cowles Foundation Discussion Papers, 2737. https://elischolar.library.yale.edu/cowles-
discussion-paper-series/2737

Kiuypuak M. B., Cozancbknii JI. 1. MojeioBannst BIIMBY iMIOPTHOT 321€;KHOCTI HA CTPYKTYPY 3aiiHATOCTI
B po3BHHeHIil ekoHoMili: Ha npukiaagi HiMmeyunnu

Mema. /locniodcenns 30iUCHIOE KOMNIEKCHUTI eKOHOMEMPUYUHUL AHANI3 6NAUBY IMIOPMHOT 3aNeACHOCMI Ha
CEKMOPANbHY CMPYKMYypy 3aUHAMOCMI y pO36uHeHitl ekonomiyi na npukiadi Himewyunu. Axkmyanvuicms pobomu
3YMO6IEHA NO2NUONIEHHAM iHme2payii HayioOHANbHUX eKOHOMIK ) 2100aNbHI 1anylo2u CMEOPEHHs 6apmocmi ma
3POCMAHHAM POl IMROPMY SIK OCHOBHO20 Oemepminanma mpancgopmayii punky npayi. Memoro docniodxcenns €
KITbKICHE OYIHIOBAHHS GNIUGY IMNOPMHOI 3ANIeHCHOCTI HA 2ay3e8y CIPYKIYPY 3aUHAMOCHI Y PO36UHEHIT eKOHOMIY]
(Himewuuna) 3 ypaxysanusim nopoeoeux egexmie na oCHOGI 3acCmOocy8anis OUHAMINHO20 NOPO206020 NiOX00Y
MOOENIOBANHSL.

ISSN 1562-0905 Pezionanvna exonomixa 2026, No2 65



Memooonozin. Emnipuuny 6azy oocriodcenns cghopmosano na ocnogi namenvhux oanux 3a 1995-2022 pp.,
wo oxonawwoms 42 6uou ekoHomiuHoi OisibHocmi. Memooono2iuna pamka IpyHMyeEmscs Ha OUHAMIYHIT NOPO208ill
pezpeciimiu Mooeni, ska 0ae 3mMoey I0eHmugpiKyeamu HeaiHitini 36 a3Ku MidC 3MIHHUMU MA OYIHIOBAMU KPUIMUYHI
3HAYeHHsT IMIOPMHOI 3aNedCHOCII, 34 AKUX 3MIHIOIOMbCA AK CUNA, MAK I Hanpsam ii énaugy ma 3auuamicms. /[
3abe3nedents CMmamucmuyHol HaditiHocmi OYiHOK 3acmocosano bootstrap-npoyedypy, wo 0038015€ YMOUHUMU
napamempu nopoeie i nepegipumu ix KOpeKmHicme.

Pesynomamu. Ompumani pezynomamu niomeepodicyionms HAAGHICIb CIMAMUCIUYHO 3HAYYUUX NOPO2OBUX eheKmis,
Wo c8i0uUmb NPpo CMPYKMypHy HeOOHOPIOHICIb 8NAUEY IMNOPMHOI 3a1eXHCHOCMI Ha PUHOK npayi. Bemanoeéneno, wo
nepemun neGHUX KpUMudHUX pigHi6 iMNOPMHOL 3aNeICHOCI CYRPOBOOICYEMBCA IMIHOIO K 3HAKY, MAK | 6eIUYUHU
it enausy na savnsamicms. Bionogiono, ioenmughikosano mpu spynu cekmopig: CeKmopu 3 NepeadCcHo He2amugHuM
BNIUBOM (eheKm GUMICHEHHS), CEeKMOPU 3 NOZUMUSHUM 6NIUBOM (3YMOGIEHUM YHACTIO Y 2NOOANLHUX BUPOOHUUUX
Mmepedicax) i cekmopu 3i aMiaHUMU aO0 CIMAMUCIUYHO HE3HAYYUUMU eeKmaMu.

Opucinansnicme. Haykosuii 6Hecox 00CHIONCEHHS NONALAE Y 3ACMOCYBAHHI OUHAMIYHO2O NOPO20BO20 NIOXOOY
00 auanizy 63AeM038 513Ky Midic IMNOPMHOI 3ANENHCHICIIO MA 3AUHAMICMIO, WO 0A€ 3M02Y 8PAXYB8AMU HENIHIUHI,
acumMempudHi ma CeKmopaibHo 2emepoeenti egexmu.

Ilpakmuune 3nauenns. [Ipakmuuni imniikayii pezyibmamis noisiearomos y (OpmMySaHHi aHANIMUYHOL OCHOBU
071 CeeKMUBHOI CIMpYKmMypHOI NOIMUKU, CNPAMOBAHOI HA CEKMOPU 3 8UCOKUM NOMEHYIAnoM iHmezpayii y 2noodanvi
nanyrocu cmeopenis sapmocmi. Ompumani pe3ynomamu € 0CoONUBO PeLeGaHMHUMU Ol NePEXiOHUX I NOCMKPUZ0BUX
eKOHOMIK, 30Kpema YKpainu, 0e onmumizayis iMNOPMHOL 3a1eACHOCIE Ma CIMUMYTIOBAHHS 3AUHAMOCMI € KDUMUYHO
BANCTUBUMU 8 KOHMEKCMI NICASABOEHHO20 eKOHOMIUHO20 BIOHOBIEHH.

Knrouoei cnosa: pecionansnuii po3eumox, iHHoBayitina exocucmema, mepumopianbra epomaod, Mo0cbKuil kanimar,
PO36UMOK IHHOBAYIU, Mepedcesa 3aEMOOIs, KOHKYPEHMOCHPOMONCHICTb.
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