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ABSTRACT

In this paper, we explore the nature of the in global value chains (GVCs). Using the trade in value-added (TiVA)
framework, we decompose traditional trade flows into their foreign- and domestic-value-added components and assess
several standard indicators of GVC participation and positioning over the period from 2010 to 2022. This decomposition
enables a more nuanced understanding of how these small, open economies are integrated into international production
networks and how their roles have evolved over time. Our analysis reveals that, despite their similar economic structures
and strategic orientations toward European integration, the Baltic countries exhibit notable differences in their positions
within global value chains. All three countries are predominantly downstream in GVCs, reflecting their specialisation in
processing imported inputs for export. However, Latvia has shown the most balanced position since 2010, with its GVC
position index improving after 2017—an indication of increasing engagement in more value-generating segments of
global supply chains, possibly due to closer economic ties with the European Union and a growing role as an intermediary
in regional trade. An additional strategic priority for all three countries is the development of energy infrastructure.
Recent efforts to synchronise power grids with the EU and enhance connections to European electricity markets have
bolstered energy security and economic resilience, supporting more stable participation in GVCs. Sectors such as IT,
engineering, and chemicals, particularly in Lithuania and Estonia, have benefited from this enhanced infrastructure,
enabling them to adapt more effectively to global market fluctuations.
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INTRODUCTION

International trade has undergone a significant transformation in recent decades (Alessandria et al., 2023; Zhan,
2021). It is increasingly characterised by the fragmentation of production processes across geographical
borders, giving rise to global value chains (Baldwin, 2013; Bjeli¢, 2013; Dallas, 2015). For small open
economies, active participation in global value chains is considered crucial for economic development.
Namely, engagement in global value chains is widely considered to offer avenues for knowledge and
technology transfer from multinational enterprises to participating economies, facilitating the adoption of
advanced imported inputs, and ultimately fostering domestic productivity growth (OECD, 2013). For
economies with limited domestic markets, access to foreign markets through global value chains is crucial for

leveraging economies of scale and driving technological upgrading (Benkovskis et al., 2020).
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Despite the critical role of global value chain participation for the economic performances of the Baltic
States, a comprehensive and long-term analysis of their specific integration and upgrading trajectories within
these global production networks remains somewhat under-researched. Few of the existing prior studies have
offered some valuable insights into aspects of their involvement. For instance, Dzemydaité, Sidlauskaité-
Riazanova, and Bartkevi¢ius (2023) employed a gross exports decomposition framework to evaluate changes
in the Baltic States' participation in global value chains at bilateral and sectoral levels from 2000 to 2014,
observing a growth primarily driven by foreign value-added. Benkovskis et al. (2020) explored the firm-level
learning-by-exporting effects within global value chains for Latvian and Estonian companies, focusing on
productivity, employment, and wages across different global value chains-related activities. Finally, Yashiro
et al. (2017) highlighted Latvia's lagging participation in global value chains compared to other Baltic states
and proposed policy measures to boost its integration and productivity. These contributions provide valuable
insights, particularly at the micro and mesoeconomic levels. However, a broader macroeconomic perspective,
encompassing all three Baltic economies over a more recent and extended period, and utilising harmonised
metrics to capture long-term trends and responses to recent global shocks, is largely lacking.

This paper aims to address this research gap by investigating how the Baltic States have participated in
global value chains. It analyses their participation and positioning in global value chains, examining their
backward and forward linkages and value-added structuring, during the period 2010-2022. The results of our
analysis provide insights into the structural characteristics, international competitiveness, and economic
resilience of these small open economies.

The primary contribution of this study is the provision of a comparative, long-term empirical analysis of
GVC participation and positioning across the Baltic economies using a consistent set of macroeconomic
metrics derived from multi-region input-output tables. By adopting a macroeconomic lens, this research
identifies general trends in their global value chains engagement, offering a broad perspective. Our analysis
incorporates the most recent available data, extending up to 2022. This temporal scope of the analysis enables
the inclusion and examination of the impact of significant recent global shocks, such as the COVID-19
pandemic and evolving geopolitical issues, which have not been comprehensively addressed in previous
literature on the Baltic States' integration into global value chains. In doing so, this paper reveals the extent
and specific patterns of involvement of Baltic states in global value chains, as well as their vulnerabilities
inherent in their integration into global production networks.

The remainder of this paper is structured as follows. In the next section, we provide a brief review of the
literature concerned with characterising the global value chains involvement of countries. Next, we describe
the methods and data sources we used in the analysis. In Section 3, we present the results of our study,
discussing the nature of involvement of the Baltic states in global value chains, with a particular focus on the
comparative aspects of the analysis and the implications related to the current geopolitical situation. The final

section concludes.
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LITERATURE REVIEW

In recent decades, global value chains (GVCs) have become a key structure of the world economy, determining
not only the distribution of production tasks but also stability, innovative development, and environmental
consequences. A review of modern scientific literature enables the outline of a multidimensional picture of
the factors that influence the participation of countries and firms in the GVC, as well as the related challenges
and opportunities.

One of the central areas of analysis is the stability of the GVC to shocks. At the industry level, risk
management models are available, particularly in the pharmaceutical and medical industries, where decisions
regarding the placement and control of supply chains are crucial for maintaining continuity of supply (Sacco
et al., 2025). At the macro level, uncertainty in the partner country reduces integration in the GVC, whereas
internal uncertainty, conversely, can stimulate regionalisation, as shown in African material (Okah Efogo &
Awoa Awoa, 2025). At the firm level, similar patterns are observed, where uncertainty about economic policy
limits their participation in international production networks, especially in the presence of a financing
shortage. However, access to a trading loan allows these adverse effects to be mitigated (Reddy et al., 2025).
At the same time, financial restrictions and weak liquidity among companies as a whole weaken their ability
to modernise, although participation in the GVC itself can partially mitigate these risks (Errico et al., 2025).
Thus, the stability of global chains is determined by the totality of corporate strategies, the quality of national
institutions and the availability of financial resources.

The key condition for successful integration in the HCS is the institutional environment and trade policy.
Studies show that measures to protect competition - both formal and actual - strengthen countries' participation
in international production networks. However, the effect of legal norms is expressed more strongly and is
subject to nonlinearity (Ezzat & Zaki, 2025). In the agricultural sector, multilateral integration through the
WTO continues to play a crucial role, often surpassing regional trade agreements (Kim & Steinbach, 2025).
Digital trade is emerging as a new direction, with digital rules reducing transaction costs, contributing to deeper
integration and the improvement of labour division (Luo & Xiao, 2025). These results suggest that institutional
guality and the legal framework shape both opportunities and limits to participation in the GVC.

An environmental prospect is becoming more significant. A simple comparison of added value and carbon
footprint reveals that the distribution of Co. emissions along the chain obeys a different logic, forming a
descending curve rather than a U-shaped trajectory characteristic of added value (Schwarzbauer et al., 2025).
Modernisation of supply chains and technological advancements can reduce carbon emissions, making
environmental transformation a key part of the integration strategy (Yang et al., 2025). For the European
Union, a carbon risk index (CRI) has been developed, which enables the identification of sectors critical to
carbon-intensive imported flows, thereby opening up opportunities for a targeted rechoring policy (Tobarra et
al., 2025). The environmental aspect becomes an integral part of the HCS analysis, determining the direction

of technological updates.
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Technologies and digitalisation, in turn, are directly related to the positioning of countries and firms in
global networks. A more central position contributes to an increase in innovative activity (Yu et al., 2025).
Within the framework of the “one belt, one path” initiative, it was revealed that participation in the GVC
stimulates sustainable technological innovations, especially when there is a favourable environment for the
renewal of knowledge (Ali & Wong, 2025). In the European context, digitalisation enhances regionalisation
and strengthens intra-union ties (Giunta et al., 2025). For firms, cross-border transactions become a crucial
factor. In high-tech industries, the favourable situation in the GVC enhances the success of international
mergers and acquisitions, promoting innovation (Liu et al., 2025).

Regional studies emphasise that there are no universal integration trajectories into the HCS. South Asia is
characterised by limited and mainly reverse integration, which is restrained by tariffs, weak infrastructure, and
regional fragmentation (Bhusal, 2025). Great Britain is experiencing a shift from globalisation to
regionalisation in a post-bureaucratic reality (HoSoff & Majzlikova, 2025). In South Korea and Spain,
participation in the GVC has a contradictory effect on growth and structural transformation (Lee et al., 2025).
Dependence on raw material resources often hinders improvement in positions within the GVC, which is
especially noticeable in cases of low institutional quality (Doamba, 2025). The social aspect is also important:
participation in international chains does not always contribute to reducing informal employment, and
sometimes even strengthens it (Rohit, 2025).

Finally, a special place is occupied by the role of finance. At the country level, financial development and
the accessibility of services contribute to integration in the State Committee for the GRI, which is especially
noticeable in Africa (Mignamissi et al., 2025). At the company level, the position in the global network
influences their financial behaviour: enterprises with higher added value in the chain tend to reduce cash
reserves by adjusting their liquidity management strategy (Li et al., 2025). These results once again emphasise
that participation in the GVC and the financial environment mutually determine each other.

The effectiveness of a business is considered a result of a combination of institutional conditions, financial
availability, and strategic positioning of companies in global and regional networks. Participation in chains of
creating cost not only optimises costs and increases innovative potential, but also forms resistance to external
shocks, determining the long-term competitiveness and development of firms (Stamatev & Angelova, 2024;
Jaskova et al., 2024; Kalmus et al., 2024; Msosa et al., 2024; Koe et al., 2024).

Digitalisation is a key factor in the transformation of modern businesses, forming new models of interaction
and resource distribution. It reduces transaction costs, enhances integration into global value chains, and
facilitates the acceleration of innovation. Digital infrastructure and skills become the basis of competitiveness,
determining the stability of companies (Peclinovsky et al., 2024; Jurgelane-Kaldava et al., 2024; Mugunzva &
Manchidi, 2024; Ambrusevi¢ & Gomiené, 2024) and their ability to adapt to the dynamic environment of the
world economy.

This has also been evident in the Baltic States. Beyond trade costs and manufacturing capabilities,

knowledge-intensive services can operate as upstream enablers of GVC participation. Latvia’s early transition
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to e-banking and remote financial services in the 2000s signalled the development of ICT-intensive service
capabilities that serve as inputs into the broader economy (Kaze et al., 2007). Interviews with Latvian banking
executives and sector data from that period documented how the diffusion of internet and mobile banking
reconfigured competition and shifted entry barriers toward data/IT competencies, with finance and
communications services increasingly providing “key inputs to the rest of the economic system” (Kaze et al.,
2007).

At the same time, firm-level e-readiness lagged behind consumer adoption: surveys of 175 Latvian SMEs
in 2010-2011 found that while corporate homepages were ubiquitous, only 12% enabled online payments and
most companies underused core e-tools (blogs, multilingual content, social-network integration), indicating
untapped scope for digital upgrading (S¢eulovs et al., 2011).

However, the adoption of technologies is influenced by local sociocultural factors. For instance, local
human value profiles shape sectoral demand and the ease of upgrading in services. Latvia shows meaningful
regional variation—e.g., more individualistic “self-centred/domestic” orientations in Kurzeme versus more
“traditionalist” orientations in Latgale—supporting differentiated tourism and service propositions (Kaze,
Skapars, & S¢eulovs, 2011). Incorporating value-aware targeting into service-export strategies can raise the
effectiveness of upgrading policies. Methodologically, emerging image-based instruments that infer value
hierarchies from respondent-selected images offer a complementary way to segment populations and may help
anticipate value-linked adoption propensities relevant for digital and green transitions (Kaze, Bolinskis, &
Kurovs, 2022).

Human resource management in the context of a globalised economy extends beyond traditional personnel
administration, becoming a strategic tool for enhancing business efficiency. It encompasses the development
of competencies, the establishment of a corporate culture, and the stimulation of innovation. (Dimitrov et al.,
2024; Body et al., 2024; Hunkova & Haviernikova, 2024; Lauzikas et al., 2025; Haurovi & Chilunjika, 2024).
Competent work with personnel enhances an organisation's adaptability to external challenges, strengthens
stability, and provides long-term competitive advantages.

Cooperation in modern business is a crucial mechanism for enhancing the competitiveness and
sustainability of organisations. It facilitates the joint use of resources, the exchange of knowledge, and the
distribution of risks, which is especially significant in the context of global supply chains. Cooperation between
firms and countries helps accelerate innovation, reduce transaction costs, and facilitate the formation of stable
network ties. (Bilczak, 2024; Chytilova et al., 2024; Anya et al., 2024; Meyer, 2024; Chackiewicz & Orlowska,
2024). In the long run, cooperation becomes the foundation for sustainable development and strategic growth.

To conclude, the research corps demonstrates that the GVC is a complex multilayer phenomenon, where
innovations, ecology, finances, institutions and stability are intertwined in a single logic. Politicians should
adopt an integrated approach, focusing on strengthening the legal and institutional environment, developing

digital and financial infrastructure, stimulating technological modernisation, and considering carbon risks.
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Only such an integrated strategy will enable countries and companies to derive stable benefits from
participating in global cost creation.

METHODS AND DATA

Our study employs a descriptive approach to analyse the evolving dynamics of global value chain participation
and the position of the Baltic states. Our objective was to identify patterns and the countries’ involvement in
the global value chains and assess their potential vulnerabilities in the context of global production
fragmentation. Our approach is primarily exploratory, seeking to identify interesting trends in the integration
of Estonia, Latvia, and Lithuania into the global economy.

The analytical framework is based on the value-added decomposition of gross exports, proposed by
Koopman, Wang, and Wei (2014). This framework offers a more precise understanding of trade flows by
disaggregating gross exports into their domestic and foreign value-added components, moving beyond
traditional gross trade statistics, which can obscure the true origin of value creation and induce double counting
in trade flows (Biyik, 2023; Bjeli¢, 2013).

Key measures derived from this decomposition include foreign value added, domestic value added and
domestic value added in exports. Foreign value added measures the value of imported intermediate inputs
incorporated into a country's exports. It serves as a measure of "backward participation" in global value chains,
indicating the extent to which a country relies on foreign inputs for its export production. Domestic value
added represents the value added generated within the exporting country that is ultimately incorporated into
its own exports. Finally, domestic value added in exports shows the domestic value added embodied in other
countries’ exports. It is considered a measure of forward participation, reflecting a country's upstream position
in GVCs by contributing to the exports of others (Mattoo et al., 2013).

Using these key components, we calculate several indicators of the Baltic states' involvement in global
value chains. First, we determined the domestic component in exports, as the share of domestic value added in
a country's exports (Yu & Luo, 2018). The indicator captures the domestically generated content of the exports
of observed countries.

Second, we calculate the participation index and its components - backward and forward linkages.
Participation index was determined as the sum of foreign value added and domestic value added in exports
divided by gross exports. Its components, the linkages, are derived as individual foreign value added and
domestic value added in exports’ proportions to gross exports. Backward linkages indicate the reliance of the
observed economy’s exports on imported inputs. Forward linkages signify a country's contribution of
intermediates to other nations' export production.

Next, we determine the position index. This index characterises a country's relative position within global
value chains, either upstream or downstream. It is calculated as the log ratio of domestic value added in exports
and foreign value added (Aslam et al., 2017; Liu et al., 2022). Positive and higher values indicate a more

upstream position where a country's value added is extensively used in the exports of other countries, compared
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to its reliance on imported intermediates. Conversely, negative and lower values of the index indicate a
downstream position of the country in global value chains (Bjeli¢ et al., 2020).

The sample for this study focuses on the Baltic states: Estonia, Latvia, and Lithuania. This selection was
motivated by the characteristics of these small, open economies, for which integration into global value chains
is particularly critical for economic growth and competitiveness. Furthermore, understanding their engagement
in global value chains is particularly important, given their inherent sensitivity to global economic fluctuations
and recent geopolitical challenges.

The time frame for the analysis spans from 2010 to 2022. This period is chosen to capture the post-global
financial crisis recovery and subsequent evolution of trade patterns. It also encompasses critical recent events,
such as the disruptions caused by the COVID-19 pandemic and the geopolitical shifts that have impacted
global supply chains, allowing for an examination of both the resilience and vulnerability of economies within
global value chains. To thoroughly examine the aftermath of the COVID-19 pandemic and the effects of
geopolitical disruptions, ideally, we would need to observe the period until 2024. Unfortunately, due to
technical limitations resulting from the requirements for determining trade in value-added indicators, which
rely on national input-output tables, the data required for calculating GVC indicators are available only up to
2022 in all primary sources, including the UNCTAD Eora and OECD TiVA databases. For this reason, we
limit the calculations of GVC indicators to the specified year and consider trade dynamics based on official
data up to 2024, drawing some implicit conclusions about the latest dynamics of global value chain
participation over the past two years.

MRIO-based measures necessarily reflect what is recorded in national accounts. In small open economies
with historically salient grey-economy practices, official statistics may understate specific flows. Survey
evidence from Latvia suggests that higher tolerance of cash-in-hand transactions is linked to self-centred value
orientations and a greater acceptance of proper tax payment, aligning with traditionalist, community-oriented
values (Kaze et al., 2011). This implies that (i) some domestic value creation may be unobserved and (ii) shifts
in social norms could alter reporting behaviour over time, subtly affecting measured DVA/FVA shares.
Y ear-to-year movements in position indices should therefore be interpreted with appropriate caution.

Data for foreign value added, domestic value added and domestic value added in exports are obtained from
the UNCTAD Eora Multi-Region Input-Output database (Casella et al., 2019). Other derived indicators
previously discussed were calculated by the authors using the Eora data. Gross exports data were sourced from
UNCTADStat.

RESULTS AND DISCUSSION

In this section, we present the results of our descriptive analysis of the participation of Estonia, Latvia, and
Lithuania in global value chains. We examine the extent of participation by the Baltic states in the global value
chain, as well as the linkages that contribute to this participation. The results of this segment of the analysis

are presented in Figures 1-3.
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Figure 1. Dynamics of Estonia’s Participation in Global Value Chains (2010-2022)

Source: Authors’ calculations

In Figure 1, we examine the participation characteristics of Estonia in global value chains. Backward
linkage has consistently been higher than the forward linkage throughout the observed period. This pattern
indicates Estonia's substantial reliance on imported intermediate inputs for its export-oriented production. This
implies that Estonia is positioned in the downstream segments of global value chains, where it primarily
processes foreign-sourced components for re-export. The sum of backward and forward linkage reflects
Estonia’s total participation in global value chains, showing high levels of integration into the global production
network.

During the first half of the observed period, Estonia's participation in global value chains was relatively
stable. Backward linkage was consistently high, ranging from approximately 0.503 in 2015 to 0.543 in 2011,
indicating high levels of integration into international supply chains, particularly as a consumer of intermediate
goods. Concurrently, forward linkage, representing the domestic value-added incorporated into other countries'
exports, also demonstrated a stable, albeit lower, presence, fluctuating between 0.247 in 2012 and 0.259 in
2010.

A notable shift in Estonia’s integration into global value chains occurred around 2016, when both backward
and forward linkages experienced a sharp decline. Backward linkage decreased from 0.503 in 2015 to 0.406
in 2016, representing a substantial reduction in the country's demand for foreign inputs. Similarly, forward
linkage decreased from 0.249 in 2015 to 0.195 in 2016. This synchronised decline suggests a structural
adjustment or a broader economic reorientation that affected both the input and output dimensions of Estonia’s

participation in global value chains.
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Following the sharp contraction, the period from 2017 to 2022 witnessed a return to dynamics similar to
the first half of the observed period, with participation in global value chains driven mainly by backward
linkages. However, the overall participation remains at a considerably lower level compared to the period
preceding 2016, and the relative importance of backward linkage slightly decreased.

Backward linkage stabilised at a lower level than its pre-2016 values, generally ranging between 0.414 in
2017 and 0.454 in 2018, before settling around 0.43-0.44 in the most recent years. Forward linkage
demonstrated a more pronounced recovery and subsequently maintained higher levels compared to the initial
post-decline period, ranging from 0.274 in 2018 to 0.266 in 2022. Considering the latest trade-related
developments of 2023 and 2024, and the probable responses of Estonian exporters, it is likely that both forward
and backward participation will decrease, with forward linkage gaining significance. While backward linkage
continued to dominate, its relative importance slightly diminished in the later period as forward linkage
regained and slightly surpassed its pre-2016 peak values. This suggests a subtle shift, where Estonia may have
increased its role as a provider of intermediate goods to global markets, thereby contributing a greater share of
domestic value-added to international production processes. Despite these fluctuations and the structural shift,
the fundamental characteristic of Estonia's GVC participation —namely, a higher reliance on foreign inputs
over domestic value-added contributions to external supply chains — remained similar throughout the entire
observation period.
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Figure 2. Dynamics of Latvia’s Participation in Global Value Chains (2010-2022)

Source: Authors’ calculations

The dynamics of Latvia's participation in global value chains, as shown in Figure 2, indicate a prominent
role for its forward linkage, which signifies the domestic value-added embedded in other countries' exports.

This is a notable distinction from other countries in the region, highlighting Latvia's contribution as a supplier
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of intermediate goods and services to international production processes, and possibly, the lower complexity
of its export-oriented production.

Between 2010 and 2015, Latvia maintained a relatively balanced structure of participation in global value
chains. The forward linkage (0.334) marginally surpassed the backward linkage (0.333), indicating that Latvia
contributed slightly more domestic value-added to foreign exports than it consumed in foreign inputs for its
own exports. This pattern suggests a specialisation in supplying intermediate goods to global markets,
particularly relative to the rest of the Baltic region.

Throughout this period, while backward linkage showed some fluctuations, growing from 0.333 in 2010 to
0.370 in 2011 before declining to 0.336 in 2015, forward linkage maintained a more stable dynamic. It
consistently fluctuated between 0.311 and 0.334, indicating a stable contribution of Latvian inputs to
international supply chains. This suggests a more foundational role for Latvia in global value chains, as a
provider of intermediate products, rather than an assembler utilising foreign components. It could also reflect
the specific structure of foreign capital present in the economy (Kastratovi¢ & Krivins, 2025; Kastratovi¢ et
al., 2024).

In 2016, both backwards and forward linkages experienced a substantial decline. Forward linkage, which
had been relatively robust, dropped from 0.311 in 2015 to 0.205. At the same time, backward linkage also fell
from 0.336 to 0.263. This synchronised contraction resulted in a decrease in Latvia's participation in global
value chains. However, following this sharp contraction, the period from 2017 to 2022 witnessed a recovery
of participation in global value chains, driven mainly by forward linkage. Namely, after a slight rebound in
2017 (0.208), forward linkage surged to 0.337 in 2018, not only recovering its pre-2016 levels but also slightly
exceeding its peak from 2010. For the remainder of the period until 2022, forward linkage consistently
maintained elevated levels, ranging from 0.323 to 0.329, consistently surpassing backward linkage. Backward
linkage also recovered but stabilised at a lower level, between 0.300 and 0.323. This sustained relative
significance of forward linkage indicates specialisation of Latvia as a supplier of intermediate goods and
services to the global market. It suggests a strategic positioning where Latvia's domestic value-added
components are increasingly integral to the production processes of other countries, implying its upstream
position within global value chains. However, the latest developments could result in a slight repositioning of
the country in 2023-2025, as its exporters reorganise their sourcing of inputs towards the domestic market.

Lithuania's participation in global value chains from 2010 to 2022, disaggregated into its backward and
forward linkages, is presented in Figure 3. Much like Estonia, Lithuania exhibits dominance of backward
linkage over forward linkage, which is even more pronounced. This indicates Lithuania's reliance on imported
intermediate inputs for its domestically oriented export production, positioning the country predominantly in
the downstream segments of global value chains.

Between 2010 and 2015, Lithuania's participation in global value chains remained stable. Backward linkage

consistently maintained high levels, ranging from approximately 0.516 in 2015 to 0.551 in 2011. Concurrently,
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forward linkage was considerably lower and remained relatively stable, fluctuating between 0.188 in 2015 and
0.206 in 2010.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

# Backward Linkage  # Forward Linkage

Figure 3. Dynamics of Lithuania’s Participation in Global Value Chains (2010-2022)

Source: Authors’ calculations

In 2016, both backwards and forward linkages experienced a decline. Backward linkage decreased from
0.516 in 2015 to 0.456 in 2016, indicating a considerable reduction in the country's reliance on foreign inputs,
possibly adapting to the changes in commodity markets previously discussed. Similarly, forward linkage
decreased from 0.188 in 2015 to 0.151 in 2016. This parallel contraction across both dimensions suggests a
broader systemic shock stemming from the external economic environment.

Between 2017 and 2022, Lithuania's participation in global value chains experienced a recovery. Backward
linkage gradually rebounded, reaching 0.516 in 2018, nearly restoring its pre-2016 levels, before stabilising
around 0.491-0.504 in the subsequent years. Forward linkage also demonstrated considerable recovery, surging
from 0.158 in 2017 to 0.216 in 2018, surpassing its pre-2016 peak and maintaining these elevated levels,
generally ranging from 0.211 to 0.213, through to 2022. These values suggest that Lithuania, although still
heavily reliant on foreign inputs, may have increased its role as a provider of intermediate goods and services
to global markets, contributing a marginally greater share of domestic value-added to international production
processes than in the initial period. Despite these shifts, the fundamental characteristic of Lithuania's
participation in global value chains remained similar.

The analysis of the Baltic states' participation in global value chains reveals both shared trajectories and
distinct integration strategies. While all three demonstrate substantial integration in global value chains and
are of similar economic size and openness, their specific roles and evolving specialisations within global value

chains exhibit notable differences, particularly in the relative importance of backward and forward linkages.
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All the observed countries have high levels of participation in global value chains throughout the entire
analysed period, which is comparable to other small open economies in the European Union.

Another commonality is that all three Baltic states simultaneously experienced a decline in both backward
and forward linkages in 2016, suggesting a response to a global trade contraction of 2015-2016 and the
corresponding structural adjustment. Despite this shared shock, the post-2016 recovery and subsequent
evolution of global value chains participation reveal distinct integration strategies. Estonia and Lithuania
consistently exhibit a predominant reliance on backward linkages throughout the entire period, signalling a
downstream positioning in global value chains. This indicates that both Estonia and Lithuania primarily
function as processors or assemblers, heavily dependent on imported intermediate inputs for their export-
oriented production. In contrast, Latvia’s integration in global value chains is characterised by a significant
role of its forward linkage. This consistent dominance of forward linkage indicates a distinct upstream
specialisation, where Latvian exporters positioned themselves as supplier of intermediate goods and services

to international production processes.
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Figure 4. Position Index Dynamics in Baltic States

Source: Authors’ calculations

We compared the position of the Baltic States in global value chains, using the position index, graphically
represented in Figure 4. The index provides an insight into the economies' relative position within global value
chains: whether they primarily operate in more upstream (or downstream segments of the chain. A higher and
positive index value suggests a more upstream orientation, whereas a lower and negative value indicates a
more downstream position.

Across the observation period, all three Baltic states generally maintained a relatively downstream position
in global value chains, albeit with differing levels of such positioning. Like many small and open economies,
the Baltic states engage in activities that involve processing imported intermediate inputs for export, reflecting

their positioning. Furthermore, substantial inward foreign direct investment is often associated with a more
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downstream position, as foreign capital inflows frequently target manufacturing operations that utilise
imported components (Kastratovi¢, 2023), while resource-seeking activities could be associated with more
upstreamness (Kastratovi¢ & Vasiljevic, 2018). Similarly, a focus on high-tech manufacturing exports can also
result in a more downstream position (Banerjee & Zeman, 2022; Fernandes et al., 2021).

A comparative analysis also reveals differences among the three countries. Lithuania consistently occupies
the most downstream position within the GVCs. Its index values started at approximately -0.239 in 2010.
Generally, they fluctuated in the range of -0.21 to -0.26 throughout the period, reaching their most downstream
point at -0.261 in 2011 and 2013, before showing a slight trend towards a less downstream position by 2022
(-0.208). Estonia, while also consistently in a downstream position, generally maintained a pronounced
downstream position than Lithuania. Starting at -0.187 in 2010, Estonia's position became slightly more
downstream in the early years, reaching -0.212 in 2011. However, it then demonstrated a clear upward trend
(becoming less harmful) for the remainder of the period, stabilising around -0.12 to -0.13 in the latter half of
the 2010s. Both countries exhibit a trajectory of position index value over time that suggests a gradual shift
towards a relatively more upstream role.

In contrast, Latvia holds a unique position in global value chains within the region. It commenced the period
in 2010 with an index value of 0.001, indicating a near-neutral position balanced between forward and
backward linkage. Over time, until 2017, the county was slightly shifted to a more downstream role, reaching
its most negative point at -0.066 in 2017. Following this, Latvia experienced a pronounced shift from a
downstream to an increasingly upstream position, contrasting with the position of other Baltic states.

The data provided in Table 1 shows the geographical structure of foreign value-added embedded in the
Baltic States' exports in 2022. The relatively large shares of multiple regions indicate a diverse origin of the

intermediate inputs that contribute to the exports of Estonia, Latvia, and Lithuania.

Table 1. The Structure of Foreign Value Added in the Baltic States (2022)

Source Region / Destination Estonia Latvia Lithuania
Africa 1.9 2.0 1.5

Asia 8.8 6.6 6.9
China 13.0 5.4 7.2

CIS 18.1 26.8 37.6

EU 445 48.0 36.7
Europe (Other) 6.7 5.8 5.3
NAFTA 5.2 3.4 34
Oceania 0.4 0.5 0.3
South and Central America 1.3 15 1.2

Note: The values are expressed in percentages.
Source: Authors’ calculations

A commonality for all three nations is that the majority of foreign value-added originates from two
dominant regions: the European Union (EU) and the Commonwealth of Independent States. This pattern is a

prevalent characteristic of small and open economies in the Eastern European Union. It reflects both their deep
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economic integration with Western European partners and their persistent historical and geographical trade
ties with their Eastern neighbours, notably the Russian Federation. These ties had been severed since 2014,
though, following the start of Russia’s invasion of Ukraine’s Crimea and Donbass regions, which triggered
gradually growing economic sanctions between the EU and Russia. This particularly contributed to
accelerating the shift of the Baltic States' economies towards the EU.

The European Union stands as the single largest source of foreign value-added for both Estonia and Latvia,
reflecting the profound economic integration within the single market. Latvia exhibits the highest reliance on
EU-sourced value-added at 48.0. This strong dependency signifies the integration of the two economies within
EU-centred value chains, which is positively affected by harmonised regulations, reduced trade barriers, and,
in some cases, geographical proximity. In contrast, Lithuania, while still having a substantial EU contribution
at 36.7%, demonstrates a comparatively lower reliance on the EU for its foreign value-added than the other
Baltic states.

Another unique feature of Lithuania is the notably high level of CIS-sourced value-added share in foreign
value-added structure, which, at 37.6%, surpasses even the expected dependency on the EU. Latvia also shows
a substantial, though lower than Lithuania’s, reliance on CIS value-added at 26.8%. For both Lithuania and
Latvia, these high values are caused by imports of carbon-based fuel imports (Janelitinas, 2023). This could
imply a strategic challenge concerning supply chain resilience and diversification, particularly in light of
evolving geopolitical dynamics and potential trade disruptions with CIS countries.

In response to threats to energy supplies, the Baltic states began taking steps to diversify their energy
sources. One such significant step was the construction and launch of the Klaipéda Liquefied Natural Gas
Terminal in 2014, which became a key asset for ensuring energy security for both Lithuania and the other
Baltic states. This project opened access to the global natural gas market and also symbolised a strategic shift
to more diversified energy sources.

To ensure uninterrupted power supplies, Lithuania, Latvia, and Estonia permanently disconnected from the
Russian power grid on February 8, 2025. The Baltic states are gradually connected to the European Grid, the
second-largest synchronous grid in the world, which also includes Turkey, Ukraine, and Moldova. For the
Baltic states, energy independence means diversifying their energy suppliers, broadening their energy mix,
and increasing their utilisation of renewable energy sources, such as solar and wind. These sources are not
only environmentally friendly and sustainable, but also help reduce dependence on carbon-based energy
sources, thereby reducing their environmental impact. Importantly, the Baltic countries are actively developing
cooperation with neighbouring regions, strengthening energy integration with the European Union. This
enables them to utilise neighbouring countries' energy resources and develop new technologies as their energy
needs evolve. These efforts, on the one hand, contribute to increased energy and economic security in the
region. At the same time, on the other hand, they open up new opportunities for strategic growth and strengthen

the Baltic countries' position in the global economy.
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The Klaipeda LNG terminal and the project for synchronisation with the European Energy System (EU)
create conditions for more active and competitive participation by the Baltic countries in global supply and
production chains. The development of energy infrastructure allows these countries to reduce their dependence
on unstable energy sources and facilitates more effective participation in global production and trade networks.
Diversification of energy supplies through the LNG terminal and connection to the Scandinavian and European
electricity markets also contributes to increased opportunities for attracting foreign investment, which is an
important aspect for strengthening the Baltic countries' position in global value chains.

Recent comparative work on green and sustainable spatial development in Latvia and Lower Silesia
highlights energy security, spatial coordination (including urban-rural linkages), and stakeholder engagement
as key drivers of regional upgrading (Miszczak et al., 2024). The study emphasises Latvia’s policy focus on
aligning economic activity with environmental quality and utilising tourism and resource stewardship to
enhance societal well-being—an agenda that complements the supply-chain resilience measures discussed
here. Framing transport-energy nodes within a broader spatial strategy can thus reinforce the Baltic states’
ability to sustain upstream linkages while reducing single-supplier risk (Miszczak et al., 2024).

The existing findings from other regions suggest that activities of multinationals related to global value
chains could affect firm-level decisions regarding energy use, which could provide an avenue for addressing
this potential vulnerability (Kastratovi¢ & Loncar, 2025). Finally, it is worth mentioning that Estonia’s reliance
on CIS value-added is notable at 18.1%. However, it is significantly lower compared to its southern
neighbours, indicating a relatively more diversified or Western-oriented input sourcing strategy.

Beyond these dominant regional blocs, other parts of the world also contribute to the Baltic States' foreign
value-added, although to a much lesser extent. Asian countries, and specifically China, constitute a minor but
significant component of the global economy. Estonia shows a combined 8.8% from Asia and 13.0% from
China, indicating a more pronounced direct reliance on Chinese value-added compared to Latvia (6.6% from
Asia and 5.4% from China) and Lithuania (6.9% from Asia and 7.2% from China). This suggests that Estonia's
manufacturing sector may be more deeply integrated into Chinese value chains, potentially reflecting
specialisation in more technologically intensive industries that source inputs from East Asia. Other regions,
such as Europe (excluding the European Union), NAFTA, Africa, South and Central America, and Oceania,
contribute relatively smaller percentages to the overall foreign value-added across all three countries,
indicating a broad but less concentrated sourcing from these markets.

Finally, we compare the Baltic states in terms of their contribution to value-added in foreign exports, as
shown in Table 2.

In all three countries, there is a clear dominant share of the European Union, whose exporters incorporate
the majority of the Baltic states' value-added in their own exports. This further corroborates previous evidence
of a deep and extensive integration of the Baltic economies into the single European market. This pattern is a
natural consequence of the Baltic states’ membership in the European Union, which reduces trade barriers,

harmonises regulations, and, overall, facilitates the flow of intermediate goods and services across member
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states. Considering the changes in the United States trade policy, it is likely that the structure will further
change in 2023-2025, with a declining share of NAFTA in the destination structure of value added, as well as
declining shares of other regions closely associated with NAFTA. The corroboration of this hypothesis,

however, requires more data that is currently not available.

Table 2. The Structure of Domestic Value Added Exported by the Baltic States (2022)

Destination Region / Source Estonia Latvia Lithuania
Africa 0.3 0.4 0.3

Asia 2.1 1.9 1.7
China 0.7 0.6 0.8

CIS 2.3 3.0 29

EU 90.0 89.3 90.4
Europe (Other) 3.2 3.3 3.0
NAFTA 1.0 0.7 0.7
Oceania 0.1 0.1 0.1
South and Central America 0.3 0.6 0.2

Note: The values are expressed in percentages.
Source: Authors’ calculations

In essence, the Baltic states exhibit a dual integration strategy. While the Baltic states primarily sell their
own value-added within the EU, they have historically sourced essential raw materials and energy from outside
this bloc. This input sourcing strategy was often driven by factors such as geographical proximity, established
infrastructure from the Soviet era, and competitive pricing for these resources. Consequently, the sourcing of
foreign value-added is more diversified than the distribution of the Baltic states’ own value-added in other
partner economies. The strong EU orientation of their exports of domestic value added provides economic
benefits, such as market access and potential spillover for indigenous domestically oriented firms in the future,
exposure to advanced technologies, and integration into stable legal and institutional frameworks. However, it
also implies a degree of vulnerability to broader economic trends or policy shifts within the EU. For instance,
a slowdown in major EU economies could directly impact the demand for Baltic-sourced, domestically added

value.

CONCLUSIONS

Despite sharing similar economic models and strategies, the Baltic countries exhibit significant differences in
their market positions and participation in global value chains. These differences manifest themselves in both
the structure of foreign trade and in the various sources of foreign added value that contribute to these
countries' exports. The position index, used to assess countries' positions in global value chains, demonstrated
that all three Baltic countries maintain a predominantly downstream position in the chains, which is typical of
small and open economies focused on processing imported resources for subsequent export. However, there

are several differences in the degree of this downstream positioning and the dynamics of change.
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Based on an analysis of the index's indicators, Latvia has demonstrated the most balanced position since 2010,
with a trend toward improving its position in global value chains. Although its index starts at a virtually neutral
level (0.001), the country ranks lower by 2017 (-0.066), with a clear upward trend since 2017, indicating
Latvia's increasing role in global value chains. This shift is likely due to Latvia's strengthening ties with the
European Union and the country's growing role as an intermediate link in the supply chains of goods and
services for larger regional economies. Lithuania, on the other hand, despite significant efforts to deepen its
economic integration with the EU, maintains the lowest ranking in the index, which may indicate its high
dependence on the processing of commaodities from the CIS, such as carbon fuels. Estonia, in turn, exhibits a
pattern where its index initially deteriorates and then stabilises at higher levels, which may indicate a gradual
increase in its role in production chains focused on more technologically advanced industries associated with
the export of high-tech products.

A comparative analysis of the structure of foreign value added in the Baltic countries' export flows also
confirms these trends. The data show that the Baltic countries receive the largest share of their foreign value
added from the European Union, confirming their deep economic integration into the EU single market. Latvia,
however, demonstrates the highest dependence on EU value added, at 48.0%, indicating its significant
involvement in European production chains. Lithuania, in turn, although remaining highly dependent on the
EU (36.7%), is characterised by a significantly higher contribution of CIS countries to its foreign value added,
amounting to 37.6%. This figure is likely due to the high share of imported carbon fuels and other raw materials
from Russia and other countries in the CIS. Estonia also receives some of its value added from the CIS
countries. However, its dependence on this region is significantly lower (18.1%), which may indicate a more
diversified economic structure and less dependence on its eastern neighbours. Estonia, thanks to its more
Western-oriented foreign trade strategy, exhibits lower levels of dependence on CIS countries, which may be
the result of successful diversification of energy and production sources. At the same time, reducing energy
dependence remains a pressing issue for all three countries, which requires continued efforts to deploy
renewable energy sources and develop infrastructure for natural gas imports.

One of the most important aspects facilitating the Baltic countries' integration into global value chains is
their ability to participate in broader trade networks through the European Union. Synchronising their power
grids with the EU and connecting to various European electricity markets enables the Baltic countries not only
to mitigate the risks associated with energy dependence but also to participate more actively in transnational
production processes, where the stability of energy supplies is crucial. For example, Lithuanian and Estonian
companies operating in sectors such as IT, mechanical engineering, and chemicals can more flexibly respond
to changes in the external economic situation and adapt promptly to new conditions, thereby ensuring
uninterrupted production and competitiveness.

Furthermore, it is worth noting that the Baltic countries will continue to face several challenges in global
value chains related to changes in the foreign economic policies of major trading partners, primarily the United

States. Changing US trade policy could impact the economic structure of the Baltic countries. Therefore, the
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Baltic countries will need to actively adapt to the new conditions by improving their competitiveness,
developing more resilient supply chains, and diversifying sources of external value added.

Overall, it can be concluded that the Baltic countries, despite varying degrees of dependence on various
sources of external value added, retain their role as an important element of the European economic and energy
infrastructure. Deepening integration with the EU and further diversification of energy sources, along with
efforts to reduce dependence on CIS countries, will play a crucial role in strengthening their resilience to
external shocks. In the long term, successful adaptation of the Baltic countries to changes in global value chains
and the development of innovative and sustainable energy solutions will enable these countries to maintain

their positions within the European Union and internationally.
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