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Milda Valentinaité, Ben Shepherd and Mantas ValuZis

Abstract

This paper uses observed patterns of trade and production to infer levels and growth paths (2010-2022) of
productivity (“revealed competitiveness”) in the Baltic countries and comparators. In doing so, it makes use of
recent advances in the international trade literature, specifically a micro-founded Ricardian model of sectoral
bilateral trade that yields the familiar structural gravity form. The analysis covers 18 sectors in all three
Baltic countries, as well as three comparator Nordic EU states. There is evidence of mixed performance, from
some sectors in which one or more of the Baltics, most often Lithuania, exceeds the average productivity
level of the comparator group. But the most common narrative, especially in manufacturing sectors, is
incomplete catchup growth: productivity growth in the Baltics has been rapid and consistent but levels are still
below what is seen in the Nordic EU member states. Results are less reliable for services, due to data quality
issues. Lithuania shows the broadest and most persistent convergence, with strong gains across agriculture,
food processing, electronics, machinery, metal products and selected services. Estonia’s catchup is strong but
more concentrated, especially in tradable manufacturing, mining and energy. Latvia’s performance is the
most uneven, combining advances in electronics, wood and paper, and selected machinery activities with
weaker outcomes in textiles, transport equipment and services.
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1. INTRODUCTION

Since the mid-2010s, the Baltic countries have achieved macroeconomic stability but struggled to maintain
the rapid convergence with Western Europe that characterised the pre-2008 boom years. Staehr (2015) noted
that by 2015 the Baltics had only modest post-crisis growth and slowed income convergence, warning of a
potential “middle income trap” — a scenario of persistently modest growth. The exuberant pre-2008 boom,
fuelled by capital inflows, was not fully reflective of long-term potential, and its collapse left structural growth
challenges. Staehr (2015) argued that overcoming this trap would require broad-based, coordinated
investments in education, innovation, machinery, infrastructure and governance to expand productive capacity.
In other words, the Baltics needed to shift from growth by credit and wage booms to growth driven by
productivity and technological progress.

Post-2015, the Baltics did resume growth but concerns about the quality and sustainability of growth
persisted. The European Central Bank (ECB, 2017) observed that unit labour costs in the Baltics had risen
significantly in the mid-2010s, as wage growth outpaced productivity, eroding cost competitiveness. A
tightening labour market (partly due to emigration and skill mismatches) drove rapid wage increases, while
productivity growth decelerated. This combination of rising real wages and slowing productivity sparked fears
that competitiveness gains from earlier “internal devaluation” (wage cuts during the 2008-09 crisis) could be
undone (ECB, 2017). At the same time, continued net emigration — even during the recovery — contributed to
labour shortages, highlighting structural issues in the labour force. These trends underscored a core policy
challenge: how to boost productivity sufficiently to support rising wages without pricing Baltic firms out of
export markets. They also relate to the middle-income trap concern — productivity improvements had to take
over as the engine of convergence once the easy gains from low wages and reallocating labour were
exhausted. The European Commission also raised concerns over external and cost competitiveness in its in-
depth reviews for all three Baltic countries in 2023, and subsequently for Estonia in 2025.

This paper contributes to the literature on competitiveness in the Baltic countries by using information on
countries’ sectoral trade and production patterns in global markets to infer underlying comparative-advantage
patterns. Under the maintained assumptions of the Ricardian structural-gravity framework, the estimated
exporter-sector-year fixed effects can be mapped into a relative revealed-productivity index, which is used
here as a proxy for sectoral competitiveness. The approach is appealing because it has few data requirements
and is easy to implement using standard econometric techniques. The output is a set of levels and growth
indices for revealed productivity in the Baltics over the 2010-2022 period, with the three Nordic EU member
states used as a comparator group.

The paper proceeds as follows. The next section situates the research using a literature review. Section 3
introduces the model, which Section 4 discusses data requirements. Section 5 presents findings and factors
that have contributed to the sectoral competitiveness in each of the Baltic country. The final section concludes.

2. LITERATURE REVIEW

2.1 REVIEW OF THE RECENT ECONOMIC PERFORMANCE OF THE BALTICS

Interestingly, recent research offers a nuanced view on the Baltics’ post-crisis growth model. Spurga (2026)
argues that after the Global Financial Crisis (GFC), the Baltic countries transitioned to a more “balanced”
growth model, rather than one purely driven by exports. Despite a rising real effective exchange rate (a sign
of higher relative costs), the Baltics — especially Lithuania — managed to combine robust export performance
with rising wages and consumption. In Lithuania from 2010-2022, an increasing labour share of income and
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broad-based wage gains across both export-oriented and domestic sectors coincided with continued export
growth. This suggests that with flexible labour markets and supportive conditions, higher wages need not
automatically stifle competitiveness. The finding challenges the simplistic view that wage restraint is the only
path to competitiveness, highlighting the role of other factors (e.g. product quality, innovation, institutional
context) in enabling firms to compete even as living standards rise. Nonetheless, Spurga (2026) notes that
such a balanced outcome may depend on country-specific institutional features and happened in the Baltics
without strong formal wage coordination, instead leveraging high labour market flexibility (in terms of firing,
hiring as well as wage cuts and increases). This perspective suggests an open research question: how can
Baltic economies sustain wage growth and domestic demand while remaining competitive abroad? It points
to investigating competitiveness beyond just cost metrics, including factors like product sophistication and
non-price competitiveness.

A key aspect of competitiveness is performance in international markets. Recent IMF analysis (Armendariz et
al,, 2025) provides a comprehensive look at Baltic export competitiveness during the tumultuous early 2020s.
The IMF study examines why a common external shock — Russia’s 2022 full-scale invasion of Ukraine -
triggered a prolonged recession and sharp competitiveness decline in Estonia, while Latvia and Lithuania fared
better. The authors first document a deterioration in export performance across all three countries during this
period. Using a constant market share decomposition of export growth, they find that Estonia’s global export
share fell mostly due to a shrinkage of the intensive margin (i.e. selling less of the same products to existing
markets). This was interpreted as a telltale sign of declining external competitiveness and relative productivity
in Estonia. In contrast, Latvia and Lithuania managed to maintain export volumes better, suggesting their
competitiveness was more resilient. The divergence is striking given all three faced similar external shocks,
indicating country-specific factors at play.

The IMF study explores those factors with additional methodologies. It applies multivariate filters and a
productivity-based equilibrium exchange rate model (drawing on the Balassa-Samuelson framework) to
assess real exchange rate (RER) trends. The findings show that Estonia’s long-term total factor productivity
(TFP) growth slowed markedly after the GFC, and its RER appreciated more, eroding its competitive edge.
Meanwhile, Latvia and Lithuania maintained more balanced RERs in line with their productivity trends, avoiding
significant overvaluation. In Lithuania’s case, stronger corporate balance sheets also helped weather the
shock. These results reinforce the link between productivity and external competitiveness: when underlying
productivity lags but wages and prices rise, and the economy’s exports struggle. Estonia’s post-2009
productivity slowdown left it vulnerable, whereas Latvia and Lithuania’s relatively better TFP performance
supported their export competitiveness.

Beyond aggregate exports, some literature examines trade structure and specialisation. For example,
Molendowski and Petraskevicius (2020) compare the international competitiveness indices of the Baltics with
other new EU members over 2006-2017. Using the World Economic Forum’s Global Competitiveness Index
(GCI) data, they show that in the early post-EU accession years the Baltic countries ranked relatively low in
competitiveness compared to peers. The 2008-09 crisis dealt a severe blow: by 2009, Estonia, Lithuania, and
especially Latvia had dropped dozens of places in the global rankings as their economies contracted. Estonia’s
rank fell from 26th to 35th, Lithuania from 39th to 53rd, and Latvia from 44th to 68th in just three years.
Although the Baltics improved their GCl scores during the recovery (2010-2017), their 2017 rankings were
still generally below pre-crisis levels, reflecting that structural competitive strengths had not fully rebounded.
This analysis, while based on a broad index, highlights structural factors — such as institutions, infrastructure,
and business sophistication — where the Baltics must catch-up to sustain long-run competitiveness. It also
shows differences within the Baltics: Estonia typically outranks the others in such indices, indicating relatively
stronger institutions and innovation capacity, whereas Latvia and Lithuania lag on some npillars of
competitiveness.

Another facet of trade competitiveness relates to a country’s export basket, namely the bundle of goods and
services it is exporting, and especially whether, over time, there is evidence that basket is moving up the value
chain to more sophisticated activities. High-technology exports remain a weak spot. Falkowski (2018), for
instance, applied a revealed comparative advantage analysis to high-tech goods and found the Baltics had

4
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relatively low competitiveness in high-technology exports, evidenced by few product categories where they
had a revealed comparative advantage RCA > 1 and persistent trade deficits in high-tech goods. Lithuania
had no revealed advantages in any high-tech category as of 2014, while Estonia had the strongest position
(though still modest) and Latvia made some progress from a very low base. This indicates that much of the
Baltics’ export success has come from medium-tech or resource-intensive products (e.g. wood products, basic
manufacturing) rather than cutting-edge industries. The lack of strong high-tech export sectors is a
competitiveness challenge, tying back to innovation capacity and R&D - areas where these countries invest
less than EUL15 averages. An open question is how the Baltic countries can increase their presence in higher
value-added segments of global trade, thereby improving their long-term revealed competitiveness.

22 ANALYSIS OF THE COMPETITIVENESS AND PRODUCTIVITY

Productivity growth is the foundation of competitiveness over the long run. A common finding in the literature
is that Baltic productivity growth, while high in the early transition years, has slowed markedly in the past
decade. The IMF Selected Issues study by Hu and Ugur (2025) documents that labour productivity growth in
the Baltics decelerated over the last 20 years, “with the downturn accelerating in recent years”. Multiple
analyses converge on two critical, and related, drivers of this slowdown: allocative efficiency and firm
dynamics. In essence, it is not only about how much capital and labour the Baltics have, but how efficiently
those resources are distributed to the most productive uses, and whether new, innovative firms can enter and
grow. More broadly, Bauer et al. (2020) examine European productivity dynamics in detail, and highlight a
range of factors that may be driving sluggish productivity growth.

Hu and Ugur (2025) find that a lack of allocative efficiency - i.e. the misallocation of resources across firms
and sectors - has significantly hindered productivity growth, while the contribution of firm entry and exit
(business dynamism) has been limited. In healthy, competitive economies, one expects productive firms to
expand and less productive ones to either improve or exit, reallocating resources to higher productivity uses.
However, evidence suggests this mechanism is weak in the Baltics. The IMF’s firm-level analysis revealed that
resource misallocation, especially in services, has worsened and is a key factor behind the productivity
slowdown. In practical terms, this could mean that productive firms face constraints in scaling up (perhaps
due to financing or skills gaps), while unproductive “zombie” firms linger (due to barriers to exit or soft budget
constraints). The limited churn of firms implies fewer innovative entrants displacing inefficient incumbents
than one might expect for dynamic market economies. Indeed, the data show that the contribution of net firm
entry to productivity growth has been modest — potentially because of both low startup rates in high-value
sectors and obstacles to growth for young firms.

Hu and Ugur (2025) argue that these findings lead directly to policy implications. Related literature
emphasises the need for structural reforms to improve how resources are allocated and to invigorate business
dynamism. The paper stresses the need for reforms to “improve allocation of capital and labour, ease
bottlenecks faced by young innovative firms, and facilitate the exit of unviable firms.” This could include
strengthening insolvency frameworks (to speed up the exit of failing firms), reducing regulatory barriers to
starting and scaling businesses, and improving access to credit, especially for startups without collateral. For
example, the IMF study on Estonia suggests simplifying bankruptcy procedures and avoiding state support to
persistently unprofitable firms, alongside fostering venture capital for high-tech startups and deeper
integration into the EU single market for services. All these measures aim to sharpen competition and ensure
that talent and capital flow to their most productive uses. They also address the “middle income trap” issue
by targeting the microeconomic foundations of productivity growth.

Another important driver is the sectoral mix and technology adoption. Early rapid productivity gains in the
Baltics partly came from shifting labour from low-productivity agriculture to higher-productivity
manufacturing and services (a one-time boost). By the 2010s, much of that reallocation was complete, and
further gains depended more on within-sector improvements, such as adopting advanced technologies and
moving up value chains. ECB (2017) noted that the “productivity boost from the inter-sectoral transfer of
labour...is limited” now, and future growth must come from upgrading within sectors. This places emphasis on
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innovation, digitalisation, and human capital. However, R&D spending in the Baltics is relatively low, and firms
often operate at the efficiency frontier set abroad rather than innovating it. Therefore, a recurring theme is
the need to strengthen innovation systems and skills development to drive endogenous productivity growth.
The OECD (2017) analysis of Latvia’s global value chain (GVC) integration is instructive: it finds that Latvia
lags peers in GVC participation and draws less domestic value-added from GVCs, but that greater integration
could significantly boost productivity by exposing firms to new technologies and best practices. Importantly,
the OECD stresses that to capitalise on GVC opportunities, Latvia and its neighbours must invest in strong
skills, innovation capacity, and efficient resource allocation. Concrete recommendations include improving
higher education access, fostering collaboration between domestic firms and foreign research centres, and
reducing the sizable informal economy that undermines fair competition. These align with broader
prescriptions for productivity growth: upgrade human capital, encourage innovation, and ensure a level playing
field where the most efficient firms can thrive.

23 CONTRIBUTION

Against this background, the present paper makes two main contributions. First, we use a revealed productivity
approach drawn from the literature on international trade. This approach makes it possible to examine
productivity levels and trends at a more disaggregated level than in previous work, namely 18 goods and
services sectors, covering the primary, secondary, and tertiary economic aggregates. Second, we conduct the
analysis in dynamic and comparative perspective. The focus is on describing key trends and conclusions that
flow directly from the data. The perspective is therefore far more empirical than normative, which
development of policy implications is largely left for future work.

Our contribution to the related literature extends the papers discussed above. It does so in terms of more
detailed measurement and a perspective that is both comparative and dynamic. However, it does not directly
engage with policy prescriptions from previous work: they would each need to be tested in detail using
appropriate empirical methodologies in follow up work, potentially using our descriptive analysis and data as
source material for variables to be explained by other factors.

3. MODEL

Ricardian trade theory is based on the idea of comparative advantages driven by differences in production
technology across countries. A simple way of implementing that idea in practice, as in the canonical model of
Eaton and Kortum (2002), is to conceptualise technology differences as productivity differences at the
industry level. Productivity in this sense is labour productivity, as the Eaton and Kortum (2002) trade model
has a single factor of production, labour. From this simple set up there emerges an intriguing possibility: is it
possible to work backwards from the observed pattern of trade and production across countries to draw
inferences about what their underlying levels of productivity must be, if Ricardian theory holds well in the
data? Such an approach would be appealing for several reasons. First, it would be simple to implement and
would potentially provide a robust complement to more complex methods developed in the macroeconomics
literature for large aggregates, and in the applied microeconomics literature for firm-level phenomena.
Second, it would potentially be possible to implement the method at a more disaggregated sectoral level than
is possible using standard macroeconomic approaches, as trade data are available in much greater detail
from a wide number of countries. This motivation led Costinot et al (2012) to develop a multi-sector version
of the Eaton and Kortum (2002) Ricardian model. One of the by-products of their approach is a simple and
robust methodology for estimating productivity at the country-sector level, which they double-index to
produce a theory-consistent measure of comparative advantage. While their paper has been widely used in
the literature, there do not appear to have been any applications of their methodology to the more
macroeconomic question of country or sector level competitiveness or productivity growth over time.
Conceptually, such an application would differ from their original approach only in the type of indexing used:
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the key concept is not comparative advantage, but the productivity factors comparative advantage is based
on. We take up that challenge here and apply it to the Baltic countries.

To set out the approach in more detail, Costinot et al. (2012) develop a fully micro-founded model of trade
behaviour across multiple sectors and countries. There are no input-output relationships, and trade costs take
the standard iceberg form (equivalent to an ad valorem tariff). Industries differ in productivity, which is drawn
randomly from a known distribution. Consumers source from the lowest cost supplier globally, in perfect
competition. The authors show that given these assumptions, along with some additional technical
assumptions regarding functional forms and parameter values, it is possible to derive a relationship for the
value of bilateral trade that takes the familiar structural gravity form (Arkolakis et al, 2011, extended by the
inclusion of a time):

JiwieLje, (1)

where Xik]- is the value of exports from country i to country j in sector k; dll‘j is trade costs affecting exports
from country i to country j in sector k; w; is the wage rate in country i; z{‘ is productivity in country i and sector
k; a}‘ is the consumption share of sector k in country j; L; is country j's labor endowment; and 6 is a parameter
known in the literature as the trade elasticity, and which is linked to dispersion of the productivity distribution.
Following Costinot et al. (2012), we specify a general form for trade costs such that dll‘j,t = dijtd}‘t. The first

term captures pair-specific trade costs such as geographical and historical characteristics, whereas the second
term includes importer-sector specific policies such as tariffs.

To see how productivity works in the model, under perfect competition, price is equal to the unit cost in the
lowest cost source. Unit cost can be written as:

K
dijeWit

(2)

k _
Cl}t(w) - k)’
where cikjt(a)) is the unit cost for variety w sourced from country i in country j, within sector k. So, productivity
in this sense is a simple measure of labour productivity at the sectoral level.

Grouping terms together in (1), it is straightforward to write down an empirically estimable model:

0
Xikjt = 61"26]"261']'1: = Zikt 6]'I§6ijt£ikjt» 3)
where 51-" is shorthand for a full set of exporter-sector fixed effects, and eikj is an error term satisfying typical
assumptions. The remarkable result in equation (3) is that the exporter-sector fixed effect makes it possible
to recover an estimate of the productivity parameter, for a given value of the trade elasticity. Similarly, fixed

effects account for the other sources of variation in equation (1), including market size, consumption shares,
wages, and trade costs as specified above. That is the approach we will adopt here.

While Costinot et al. (2012) estimate equation (3) by log-linearised OLS, there is a long literature in
international trade that concludes that that approach produces biased estimates when applied to real-world
data. Santos Silva and Tenreyro (2006) demonstrate that log-linearisation drops trade flows that equal zero,
which can be frequent with disaggregated data as not all country pairs trade all products. In addition, and
more seriously, log linearisation of equation (3) leads to biased coefficient estimates, not just standard errors,
whenever the error term is heteroskedastic - which is common in trade data.

The solution those authors propose is to estimate equation (3) by Poisson Pseudo Maximum-Likelihood (PPML).
It is consistent under the weak assumption that the conditional mean function is correctly specified, naturally
includes zeros as part of the estimation sample, and can deal with heteroskedasticity through the use of a
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standard robust covariance estimator. The international trade literature has moved strongly in favour of
applying PPML as the workhorse gravity estimator over recent years (Santos Silva and Tenreyro, 2021). We
therefore use that approach here.

Another emerging consensus in the international trade literature is that empirical gravity models should
include data on intra-national trade as well as international trade. Taking this step, both assist with
identification in some contexts, and ensure that the empirical model is as close as possible to theory. Yotov
(2022) presents a comprehensive and forceful argument in favour of this approach, and we adopt it here even
though Costinot et al. (2012) did not.

We therefore take the theoretical model from Costinot et al. (2012) as our overall approach?. But we update
the estimation approach to reflect current best practice in the international trade literature. We are interested
in recovering an estimate of the productivity parameter (subject to a value for the trade elasticity) and using
that parameter to motivate an empirical and positive examination of competitiveness levels and trends in the
Baltic countries.

In a Ricardian framework, as set out here and in the papers cited, there is a close relationship between
productivity and comparative advantage, and onwards from there to the observed pattern of sectoral
specialisation. Costinot et al. (2012) use this approach to look explicitly at comparative advantage. We focus
more directly on productivity as a research object in its own right, and so our results are less informative in
terms of sectoral patterns of specialisation in a multi-country trade context.

4. paTA

We use the USITC’s ITPD-E Version 3 database as our source for data on the value of bilateral trade at the
sectoral level (Larch et al,, 2025; Borchert et al,, 2021). It is a global data set, covering essentially all countries.
It identifies 170 separate sectors in both goods and services. We prefer it to Comext for two reasons. First, it
is important to have a global dataset, rather than one with a limited set of reporting countries to ensure that
productivity estimates use all available data. Second, Comext does not include intra-national trade, which we
have argued is an important element of modern structural gravity modelling best practice in international
trade literature. ITPD-E satisfies both of these criteria, and is a standard dataset used in applied international
work. We also prefer ITPD-E to FIGARO because it includes all trading partners of the counties of interest, not
just a selection of the largest ones. This coverage is necessary to ensure unbiased estimates.

The only variable required to estimate equation (3) is the value of bilateral trade at the sectoral level. We
source it directly from ITPD-E. To facilitate subsequent analysis, we group the 170 sectors into 18 aggregate
sectors covering primary, secondary, and tertiary sector activities. (See the Annex for a concordance table,
where aggregation is by summing.) Estimation uses the 18 aggregated sectors. The rest of equation (3)
consists only of fixed effects, which account for the influences of both observable and unobservable variables.
We are only interested in productivity measures derived from the exporter-sector-year fixed effects. We use
a recently developed R package fixes, which facilitates the estimation of PPML models with very large numbers
of fixed effects.

2t is also close in spirit to the empirical implementation in Leromain and Orefice (2014), as well as the CEPIl RCA database
derived from that work. The present paper, however, differs by focusing on sectoral competitiveness over time, using ITPD-E
data with intra-national trade, aggregating to 18 sectors, and interpreting the recovered fixed effects as relative revealed-
productivity indicators rather than as a product-level RCA database.
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The only remaining ingredient is the trade elasticity. We need it to estimate productivity parameters from the
estimated fixed effects. We take the preferred value of Costinot et al. (2012), namely 6.53. While there is
evidence in the literature that the trade elasticity may vary by sector, there are as yet few estimates of these
parameters for services sectors as well as goods. We therefore follow the original Costinot et al. (2012)
approach and apply a single value.

A key constraint on the analysis is the quality of data for services trade. Estimates are obtained sector-by-
sector, so there is no spillover of this issue to non-services sectors. But services trade is poorly measured
relatively to goods, in large part because services do not physically cross borders and become subject to
border taxes in the way that goods do. While efforts having been ongoing around the world to improve the
quality of services trade data since the entry into force of the WTO General Agreement on Trade in Services
in 1995, the issue of quality remains salient for many countries. Results for services should therefore be
interpreted with caution: they represent the best available information but may nonetheless have important
limitations due to the source data.

5. RESULTS AND DISCUSSION

This section summarises results from empirical exercises obtained from the PPML structural-gravity
regressions. Under the assumptions highlighted in Sections 3 and 4, these fixed effects provide a mapping to
country-sector revealed productivity indicators. The focus is therefore on interpreting the productivity index
that is the exponent of the exporter-sector-year fixed effect. We first provide a cross-sectional interpretation,
using the comparator countries as a baseline. Then we look at productivity growth trajectories, taking each
country’s productivity index in 2010 as the baseline and tracking percentage changes over time.

While the focus of this paper is on the Baltic countries, it is important to have a baseline for comparison. We
use the three Nordic EU member states as proxies for that baseline in the analysis that follows. As EU
members with geographical similarities, and relatively small countries in population terms, Denmark, Sweden,
and Finland provide a reasonable basis for comparison with the Baltic countries. The purpose of the
comparison is to highlight convergences and divergences in performance, particularly in the context of
structural and growth dynamics within the EU and across its regions.

51 PRODUCTIVITY IN LEVELS

The model estimates revealed productivity parameters for each exporter-sector-year triad. But before moving
into consideration of productivity trajectories in a dynamic sense, it is useful to take a snapshot of
performance in 2022, the last year for which data are available. Since the productivity parameter is an index,
it needs a base to facilitate interpretation. For cross-sectional purposes, it makes sense to set the base as the
average productivity index score of the three comparator countries.

Figure 1 shows revealed productivity levels of the Baltic countries relative to that baseline (the average score
for the comparators in 2022). There is considerable heterogeneity across countries and sectors. Lithuania
stands out as having a level of productivity that is higher than that of the comparators on average in several
sectors, such as primary sectors, food and beverage, some manufacturing sectors, and several services
sectors. Latvia and Estonia, on the other hand, generally have lower levels of productivity than the comparator
average, except for agriculture in Latvia, and other manufacturing and construction in Estonia. There are other
sectors in both countries that have revealed productivity levels that are relatively similar to the comparator
average, as indicated by a score of approximately one. But across all countries, there are substantial
differences ranging 20% to 30% in each direction away from equality with the comparator average.



Sectorial Competitiveness in the Baltic Countries

Figure 1: Revealed productivity of the Baltic countries, relative to the comparators, by sector, index
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Source: Authors’ calculations.

Before moving to a detailed examination of changes over time at the sectoral level, it is useful to examine
the data for evidence of convergence during the sample period. Figure 2 does this by plotting the percentage
change in the relative productivity index between 2010 and 2022 against its initial level. There is a clear
negative correlation in the data (albeit with substantial dispersion), which means that initially less productive
sectors have tended to grow faster relative to the comparator group. This evidence is consistent with a process
of convergence in productivity.
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Figure 2: Revealed productivity of the Baltic countries, relative to the comparators, by sector, index.

IS
o

Percentage Change in Relative Productivity Level 2010-2022
N
o

o

Relative Productivity Level 2010
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52 PRODUCTIVITY GROWTH TRAJECTORIES

This section reports data on 18 sectors in dynamic terms. For each sector, we create an index for each country
that is equal to 100 in the baseline year (2010). Subsequent changes can then be interpreted as percentage
changes in the index. This section starts with all countries at the same baseline point, so the emphasis is on
comparing dynamic trajectories while abstracting from the different starting points implied by Figure 1 above.
From a policy standpoint, both aspects are important, but it helps exposition to keep them separate.

The discussion of results distinguishes between primary, secondary, and tertiary sectors, as an intuitive way
of grouping the large number of sectoral results. Each figure presents the Baltic countries and the comparators
in different colour schemes, to facilitate both intra- and between-group comparisons. Each figure presents
actual values for the productivity index, along with LOESS smoothed values that make interpretation easier.

5.2.1 Primary Sectors

In the agriculture sector, all three Baltic countries achieved rapid productivity gains, and outpaced
their Nordic comparators. From a common 2010 baseline, Estonia, Latvia, and Lithuania steadily improved
their agricultural productivity indexes to roughly 125-135 by 2022, whereas Denmark, Finland, and Sweden
saw more modest growth, reaching only around 110-120 by 2022 (based on smoothed trends). This indicates
that Baltic agriculture benefited from rapid modernisation and efficiency gains. The upward trajectory is clear
in the smoothed trends: by the end of the period, Lithuania leads with the highest index (around 135), followed
by Latvia (~130) and Estonia (~125), all well above the Nordics. In contrast, the Nordic countries’ agricultural

11
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productivity grew slowly and remained below the Baltics’ levels at the end of the period. The convergence is
so pronounced that, as of 2022, the Baltics hold a comparative productivity advantage in agriculture. This is
reflected in the 2022 heatmap (Figure 1), where the agriculture tile for each Baltic country is above 1.0
(reddish), signifying higher productivity than the Nordic benchmark. Many factors could contribute to this result
and could be investigated in future sector-specific analysis. But the pattern likely reflects medium- to long-
term catch-up growth in the Baltics.

Figure 3: Productivity growth in agriculture, Baltic The Baltic agriculture performance reflects
countries and comparators, 2010-2022, index technology adoption and the reallocation of land,
(2010=100). labour and capital away from smaller, less viable
producers, as well as some shift toward crop
LTU segments such as cereals, where scale and
LVA mechanisation generate faster gains. Between
2010 and 2020, the number of farms fell from 200
thousand to 132 thousands in Lithuania, from 83
thousands to 69 thousands in Latvia, and from 15
thousands to 11 thousands in Estonia, while
average utilised agricultural area per farm rose
from 14 to 22 in Lithuania, from 23 to 30 in Latvia,
\ and from 63 to 86 hectares in Estonia. This points
DNK

130

120

to a clear shift toward larger, more commercial and
more capital-intensive farms. In Lithuania,
productivity gains were driven by rapid farm
consolidation and capital consolidation alongside
substantial investments in modern machinery, grain
storage, and precision fertiliser application,
supported by high absorption of Rural Development
Programme (RDP) funds. Latvia experienced similar
dynamics, though somewhat more gradually: the
sector saw a marked reduction in agricultural
employment and increased mechanisation
g & intensity, particularly in dairy and mixed-livestock
systems, where the adoption of automated milking
Source: Authors’ calculations. and digital herd-management tools expanded
significantly after 2015. Estonia, which started the
period with both larger average farm sizes and higher initial capital intensity, achieved productivity gains
through technology upgrades and efficiency improvements within already relatively consolidated structures.
Estonia’s early adoption of digital solutions, including GPS-guided machinery, remote sensing tools, and
advanced farm-management software, further supported these improvements. Across all three countries,
labour shedding outpaced output reductions, mechanically raising labour productivity, while CAP investment
inflows helped modernise production processes and storage infrastructure. In contrast, the Nordic
comparators had largely completed their consolidation and technology-upgrading cycles prior to 2010, leaving
less scope for rapid marginal gains. The resulting dynamic patterns are consistent with a broader post-
transition convergence process, in which structural change and incremental technology adoption yield larger
productivity improvements in the Baltics than in already mature agricultural systems.

Revealed Productivity Index

SWE

100

In the mining and energy sector, the Baltic and Nordic revealed productivity growth experiences
diverged later in the period. Through the early to mid-2010s, Baltic countries had volatile productivity
growth — for example, Estonia’s index spiked around 2012-2014 and then tapered off. Latvia and Lithuania
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saw dips in the early 2010s followed by gradual rises. The Nordics have remained flatter over time but have
generally not seen the overall revealed productivity growth in this sector that the Baltics have seen. By 2022,
Lithuania’s mining & energy index accelerates to about 135, signalling a significant productivity gain. Estonia
reaches around 120, and Latvia about 110, all higher than their 2010 baselines, which indicates relatively
rapid growth in productivity over time. Meanwhile, Finland’s index drops into the 80s by 2022, and Denmark
hovers around 95-100, suggesting a relative decline in revealed productivity. As of 2022, Baltic countries
have a relative productivity advantage in mining & energy (the heatmap shows their indices slightly above 1,
versus Finland’s notably below 1).

Figure 4: Productivity growth in mining and energy, The divergent productivity paths in the Baltic
Baltic countries and comparators, 2010-2022, mining and energy sector over 2010-2022
index (2010=100). largely reflect country-specific structural

LTU adjustments and shifts in energy system

composition. In Lithuania, the productivity
increase toward the end of the period is linked
to major changes in electricity and gas
infrastructure, notably the commissioning of
the Klaipéda LNG terminal in 2014 and the
progressive integration into the Nordic and
Continental power markets. These
developments facilitated the retirement of
low-efficiency thermal generation, increased
utilisation of modern gas-fired units, and
supported a gradual reorientation of the sector
toward higher-efficiency assets. Estonia’s
trajectory reflects the restructuring of its oil-
SWE shale industry, which has historically
dominated its energy sector. Rising EU ETS
prices and  tightening  environmental
requirements prompted the closure or idling of
the least efficient shale-fired units and
accelerated investment in more advanced
processing technologies. As a result, measured
productivity improved despite a reduction in
total output. Latvia’'s gains were more
incremental, shaped by upgrades in its gas-
fired combined heat and power facilities and
stable operation of its hydroelectric plants,
particularly in the latter half of the period. In contrast, the Nordic comparators saw flatter or declining
productivity trends, driven by structural factors such as long-term declines in Danish oil and gas extraction
and reduced mining output in Finland.
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Source: Authors’ calculations.

5.2.2 Secondary Sectors

In chemical manufacturing, the Baltic countries have experienced more volatile but ultimately
positive competitiveness trends. The smoothed trajectories indicate that Estonia’s chemical sector
productivity index rose to roughly 120 by 2022, which is faster growth than in the comparators. Latvia and
Lithuania also improved (ending around the 110-115 range). Denmark’s performance in chemicals was
comparable to the Baltic middle (around 110+ by 2022), while Finland and Sweden trailed slightly (near or
just above 100). So, the Baltics saw growth approximately comparable to what was seen in Denmark, and
faster than in Finland or Sweden. The heatmap for 2022 in Figure 1 supports an interpretation of these growth
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dynamics as catch-up growth: only Lithuania has a level of productivity in chemicals that is broadly similar to
the Nordic comparators. The other two Baltic countries have seen faster growth but still have lower revealed
productivity in levels. The reasons for this in terms of technology, policy, and commercial developments are
left for analysis in future work.

The productivity gains in Baltic chemical

Figure 5: Productivity growth in chemicals, Baltic manufacturing over 2010-2022 appear to
countries and comparators, 2010-2022, index reflect a mix of country-specific structural
(2010=100). changes, capital deepening, and gradual

integration into regional supply chains. In
Lithuania, which has the largest and most
120 diversified chemical sector in the region,
productivity improvements were supported by
\ sustained investment in plastics, fertilisers,
Sy and pharmaceuticals, as well as rising export
LVA orientation - particularly in plastics and
chemical intermediates, where Lithuania
expanded its role in Nordic and Central
European value chains. Estonia’s more
pronounced productivity growth reflects the
small but dynamic nature of its chemical
industry, where exits of older, low-efficiency
producers and targeted investments in niche
products (including specialty chemicals and
100 materials linked to electronics and clean-tech
applications) lifted average  sectoral
productivity. Latvia’'s chemical sector,
traditionally smaller and more concentrated,
experienced more modest but positive gains,
partly driven by upgrades in plastics and
rubber processing and the gradual
replacement of older production lines. Across
all three countries, EU structural and
environmental funds played a supporting role
by co-financing modernisation and compliance
investments. In contrast, the Nordic comparators entered the period with already highly capital-intensive and
technologically advanced chemical sectors, leaving less scope for marginal efficiency gains. Denmark’s
performance remained broadly comparable to the Baltic average, while Finland and Sweden saw little change,
reflecting more mature sectoral structures.

110

SWE

Revealed Productivity Index

Q N v 3
S v V' v
® ® ® ® o ® o 0

Source: Authors’ calculations.

Striking catch-up growth in revealed productivity occurred in the electronics and electrical
equipment industry. The Baltics saw explosive growth in revealed productivity here. Lithuania and Latvia, in
particular, surged: Lithuania’s electronics index climbs to approximately 150 by 2022, and Latvia’s to around
140, which is consistent with very rapid growth relative to other sectors. Estonia also shows strong gains
(index ~125). In contrast, Finland’s electronics productivity barely kept its 2010 level (around 95-100 by
2022), and Denmark and Sweden rose modestly to about 110. By 2022 (Figure 1), the revealed productivity
of Baltic electronics producers was still below that of Nordic comparators, though the gap was not particularly
large. This finding corroborates the idea that the growth in revealed productivity was indeed related to a
process of catch-up.
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The exceptionally rapid productivity gains in
Baltic electronics and electrical equipment
manufacturing over 2010-2022 appear to
reflect a combination of country-specific
LTU industrial restructuring, deepening
integration into European supply chains, and
strong firm-level dynamism. Lithuania’s
sharp productivity increase - reflected in the
index rising to around 150 - coincides with
the expansion of its electronics and electrical
engineering clusters, particularly in Kaunas
and Vilnius, where firms have increasingly
specialised in high-value segments such as
laser technologies, sensors, electronic
components, and control systems. Rising
export intensity and integration into German,
Nordic, and Central European manufacturing
Se networks likely amplified these gains.
DNK Latvia’s surge was supported by growth in
assembly, cable harnessing, and specialised
component manufacturing, often oriented
toward Nordic electronics and automotive
clients. The sector also benefited from
upgrades in production technology and
improved utilisation of industrial parks
& around Riga and Vidzeme. Estonia’s more
' moderate but still substantial productivity
Source: Authors’ calculations. growth reflects the continued expansion of its
well-established electronics subcontracting
and contract manufacturing industry, concentrated around Tallinn and Tartu, where firms modernised
production lines and moved gradually into higher-value services such as prototyping, testing, and small-batch
electronics manufacturing. Across the Baltics, the sector’s relatively small size means that investment cycles
or the scaling-up of even a few firms can generate sizeable movements in measured productivity. Meanwhile,
the Nordic comparators entered the period with already mature and highly technologically advanced
electronics sectors, particularly in Sweden and Finland, leaving less scope for rapid marginal gains and
contributing to their flatter trajectories. The Baltic experience therefore broadly aligns with a catch-up process
driven by structural upgrading and growing participation in cross-border value chains.

Figure 6: Productivity growth in electronics, Baltic
countries and comparators, 2010-2022, index
(2010=100).
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Estonia, Latvia, and Lithuania all enjoyed strong trends in food and beverage revealed
productivity growth. By 2022, all three countries have indices of around 125, which indicates substantial
growth from the 2010 baseline. By contrast, Finland’s food and beverage revealed productivity stagnated or
even declined over the period (its index falls to the 80-90 range by 2022), and Sweden’s remains near 100-
105. Denmark fared slightly better (around 105 by 2022) but still lagged the Baltic growth. By 2022 (Figure
1), however, only Lithuania has a level of productivity that is above the average of the Nordic comparators:
the other Baltic countries still have lower levels, despite faster growth over the preceding decade.
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The strong productivity gains observed in
Baltic food and beverage manufacturing
between 2010 and 2022 likely reflect a
combination of country-specific structural

Figure 7: Productivity growth in food and beverage
manufacturing, Baltic countries and comparators,
2010-2022, index (2010=100).

LVA adjustments, investment patterns, and

LTY gradual movement into higher-value product

categories. Lithuania’s particularly solid

53 performance - its productivity level in 2022

slightly exceeding the Nordic average -
appears linked to the scale and
diversification of its food industry, where
dairy, meat processing, and grain-based
products dominate and where firms have
invested heavily in modern processing lines,
quality-control systems, and export-oriented
production. Rising penetration into EU and
DNK non-EU markets, including dairy exports to
Southern Europe and Asia, has also
supported higher plant utilisation. Latvia’s
productivity improvements are somewhat
more moderate but still substantial, driven by
upgrades in dairy, beverages, and niche
o processed foods, including investment in
modern bottling, packaging, and quality-
certification infrastructure. Sector
@ consolidation - especially in dairy and baking
- also contributed to reducing the share of
smaller, lower-productivity facilities.
Estonia’'s gains derive from steady
technological improvements in meat and
dairy processing, expansion of speciality food producers, and continued integration with Nordic retail and
supply chains, which encouraged adoption of higher production standards and more efficient logistics. For all
three countries, reductions in low-productivity employment, investments supported by EU structural and rural
development funds, and rising export activity likely played important roles. By contrast, the relatively flat
trajectories in Finland and Sweden - and the modest increase in Denmark - are consistent with already highly
modernised and capital-intensive food industries, where additional marginal gains are structurally limited. As
in other manufacturing sectors, the Baltic patterns align with a broader process of catch-up, with Lithuania’s
stronger level-performance suggesting earlier or more extensive upgrading.
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Source: Authors’ calculations.

In the machinery sector, the Baltic countries have again made significant strides in revealed
productivity. Lithuania’'s productivity index in machinery reaches roughly 140 by 2022, the highest among
the group, indicating substantial growth in its machinery manufacturing capabilities. Estonia follows with an
index around 125, and Latvia around 115, all well above their starting point. The Nordic countries, in contrast,
exhibit relatively flat trends, with even some evidence of decline. The heatmap for 2022 (Figure 1) shows
Baltic machinery tiles below unity, with Lithuania’s level the closest to the comparator average.
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Figure 8: Productivity growth in machinery, Baltic The marked productivity gains observed in
countries and comparators, 2010-2022, index Baltic machinery manufacturing over 2010~
(2010=100). 2022 reflect country-specific patterns of

industrial upgrading, export expansion, and

investment in  production technology.

140 LTU Lithuania’s strong performance appears

linked to the rapid development of machinery

clusters around Kaunas and Siauliai, where

firms specialising in industrial equipment,

metalworking machinery, agricultural

machinery, and automated systems

expanded both capacity and export activity.

120 LVA Increased participation in German, Nordic,

and Central European supply chains likely

reinforced these improvements by imposing

more stringent standards and encouraging

investment in CNC machining, robotics, and

advanced metal fabrication technologies.

Estonia’s gains reflect steady upgrading in its

machinery and metal engineering sectors,

SWE particularly in Tallinn, Tartu, and Ida-Viru

regions, where firms modernised production

lines, improved digital process control, and

expanded contract manufacturing for Nordic

industrial clients. Latvia’s more moderate but

R S A still positive trends are associated with

improvements in metalworking, mechanical

Source: Authors’ calculations. components, and small-scale machinery

production, supported by gradual capital

investment and firm consolidation. Across all three countries, rising export intensity, co-financing from EU

structural and innovation funds, and integration with regional industrial networks likely reinforced productivity

growth. In contrast, the relatively flat or declining trajectories in the Nordic comparators are consistent with

already highly capital-intensive and technologically mature machinery industries, where additional marginal
gains are structurally limited.
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A closely related sector, metal products, displays a similarly strong pattern. All three Baltic countries
exhibit a steep rise in the metal products revealed productivity index: Lithuania again leads with an index
approaching 145 by 2022, Estonia around 125, and Latvia about 120. Productivity growth has been rapid in
this sector, as was the case in machinery, particularly for Lithuania. Among the comparators, Denmark shows
some gain in metal products (reaching about 115 by 2022 after recovering from a mid-2010s dip), but
Sweden remains around the 100 mark and Finland roughly 105. However, this rapid growth is again evidence
of catch-up growth in sectoral productivity: the heatmap in Figure 1 shows that as of 2022, revealed
productivity in metal products in the Baltics still lagged what was observed in Nordic comparators on average.
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Figure 9: Productivity growth in metal products, The strong D"OC!UCtiVitY gains in the Baltic
Baltic countries and comparators, 2010-2022, metal products industry between 2010 and
index (2010=100). 2022 reflect a combination of country-specific

developments in metalworking, fabrication,
and engineering supply chains. Lithuania’s
particularly rapid growth is tied to the
expansion and upgrading of its large metal
fabrication and engineering components
sector, including firms specialising in welded
structures, metal assemblies, industrial
frames, and precision-cut components for
export to Nordic and Central European
-~ manufacturers. Substantial investment in CNC
R machining, laser cutting, bending, and
automated welding technologies, often co-
/\ DRI financed by EU structural funds, played an
110 important role. Estonia’s increase is driven by
its well-developed metal engineering sector,
especially in regions integrated with Nordic
/ manufacturing  networks, where firms
Ry SWE expanded capacity in sheet-metal processing,
custom metal components, and contract
manufacturing. Estonia’s early digital adoption
- including advanced process control and
i automated production monitoring - also
contributed to efficiency gains. Latvia's
productivity improvements reflect steady
upgrading of small and medium-sized
metalworking firms, particularly around Riga
and Kurzeme, with modernisation of machinery and gradual consolidation reducing the share of low-
productivity producers. Across all three Baltic states, deeper integration into Nordic and German industrial
supply chains reinforced these gains by increasing demand for higher-quality, higher-precision output and by
encouraging investments that raise both scale and process sophistication. By contrast, the relatively flat
trajectories in Sweden and Finland, as well as the modest gains in Denmark, are consistent with their already
highly capital-intensive metalworking industries, where opportunities for large efficiency improvements are
limited.
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Source: Authors’ calculations.

In 2022, Latvia, Lithuania, and Estonia all demonstrate productivity in non-metallic mineral
products that is below the Nordic average, though Lithuania is close (Figure 1). Looking at 2010-
2022 revealed productivity growth, the Baltics have achieved significant improvements. Estonia and
Lithuania’s productivity indices rise steadily over the period, while Latvia’s growth is more sluggish initially
but sharply picks up later. This pattern is again consistent with catch-up productivity growth in the sector,
though with some distance still to run. Lithuania stands out as the Baltic country that has experienced the
most rapid revealed productivity growth in this sector.
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Figure 10: Productivity growth in non-metallic The productivity gains in Baltic non-metallic
mineral  products, Baltic countries and mineral products are consistent with gradual
comparators, 2010-2022, index (2010=100). catch-up in an energy-intensive, construction-

linked industry, where process efficiency and
energy use are central determinants of value

LTy added per input. Evidence from a

decomposition of manufacturing energy

150 intensity over 2010-2020 suggests a relevant
channel for cross-country differences within

LV, this branch: Estonia recorded a particularly

large decline in final-energy intensity in non-
metallic minerals (-78%), consistent with

%‘20 substantial efficiency and process upgrading in
é a sector where energy is a dominant
B intermediate input. Lithuania’s energy-intensity
B improvement in this branch was more modest
B e (-23%), yet its stronger productivity trajectory
: is consistent with additional drivers such as
= modernisation of production capacity and
upgrading within  higher-value building-

s materials segments. Latvia’'s more sluggish

100 productivity growth is consistent with

comparatively limited energy-intensity
improvement in non-metallic minerals (-14%)
and slower restructuring in a sector where
energy-intensive activities remain relatively
i rig important, which can dampen measured
productivity gains when capital deepening and
process optimisation progress more gradually.
In the Nordic comparators, flatter productivity
paths are consistent with already mature production structures and smaller marginal efficiency gains,
implying that Baltic growth largely reflects convergence that remains incomplete in levels by 2022.
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Source: Authors’ calculations.

From 2010 to 2022, the Baltics have made marked progress in other manufacturing productivity.
The line charts show a clear upward trend for all three countries, indicating that manufacturing productivity
has grown considerably. Lithuania’s index rises particularly strongly. Latvia also shows steady growth, with
its index climbing above 120 by the end of the period. Estonia, while improving, has a more modest rise, with
its index only slightly over 110 by 2022. These patterns suggest that Lithuania stands out as having been
more dynamic in expanding and upgrading their other manufacturing sector over the last decade. Looking at
Figure 1, two of the Baltics - Lithuania and Estonia - have productivity levels in this sector that are comparable
to, or even slightly higher than, those of the Nordic comparators on average. So, there has again been
substantial catch-up growth in this sector, and it has borne fruit in terms of a final level of productivity that
is comparable to the Nordic group on average.

19



Figure 11: Productivity growth in other
manufacturing, Baltic countries and comparators,
2010-2022, index (2010=100).
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Source: Authors’ calculations.
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The upward productivity trajectories in other
manufacturing are consistent with broad-based
catch-up in a heterogeneous residual category
where firm composition, export orientation, and
foreign ownership can materially affect measured
productivity. Lithuania’s very strong rise is
consistent with faster upgrading within tradable
manufacturing niches and deeper integration into
regional supply chains, where export market
participation tends to reinforce reallocation toward
more productive firms and encourages investment
in modern production processes. Latvia's steady
improvement is related to gradual modernisation
and consolidation across smaller manufacturing
branches and is also compatible with productivity
gains from foreign acquisitions and spillovers
documented in firm-level evidence for the region.
Estonia’s more modest increase suggests either
weaker compositional upgrading within the residual
grouping or offsetting shifts toward smaller-scale
subsectors, despite Estonia’s strengths in specific
higher-tech activities that may sit outside this
aggregation. The 2022 heatmap indication that
Lithuania and Estonia reach productivity levels
comparable to the Nordic average is consistent with
a greater weight of specialised, higher-productivity
producers by the end of the period. It is worth noting,
however, that the sector is rather heterogeneous.

A very different pattern emerges in textiles and apparel. Productivity growth has again been rapid and
sustained in Lithuania, but there has been a substantial drop in Latvia. Performance in Estonia is
approximately comparable to what was seen in Denmark, while Sweden saw lower growth, and Finland was
essentially flat over the period. The evidence of catch-up growth among the Baltic countries is more mixed
for this sector relative to other manufacturing sectors, but the heatmap in Figure 1 shows that Lithuania has
been successful in achieving a level of productivity comparable to the average observed in the Nordic
comparators, and Estonia is relatively close though still somewhat below. So, although the growth pattern is
more variable across countries, the overall pattern of catchup is still generally in evidence for the Baltic region.
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The divergent productivity paths in textiles and

Figure 12: Productivity growth in textiles and apparel are consistent with a sector in which
apparel, Baltic countries and comparators, 2010- measured productivity is strongly shaped by
2022, index (2010=100). value-chain positioning, firm composition, and

140 exposure to international cost competition.

Lithuania’s sustained productivity growth
relates to progressive upgrading away from
the most labour-intensive, low-margin
DNK segments toward higher-value activities, such
/ as specialised apparel production and
56 segments closer to technical textiles and
quality-demanding contract manufacturing for
EU clients, supported by investment in modern
equipment and production management
systems and reinforced by buyer requirements
in integrated European supply chains. Estonia’s
trajectory, broadly comparable to Denmark’s,
is consistent with a smaller but more
specialised sector that benefits from proximity
and integration with Nordic markets, where
tighter delivery, quality, and compliance
standards can stabilise demand and support
more robust productivity dynamics. Latvia’s
80 substantial  decline  suggests  adverse
structural pressures - such as firm exit in
N N higher-productivity segments, slower
L upgrading, or shifts toward lower value-added
activities, potentially compounded by weaker
reallocation dynamics documented more
broadly in Latvia's firm-level productivity
performance. Across the Nordics, flatter trajectories are consistent with mature sector structures and a long-
standing offshoring of standard segments, which limits scope for large marginal gains within domestic
production. Overall, the heatmap evidence that Lithuania reaches productivity levels comparable to Nordic
averages, with Estonia relatively close, aligns with an interpretation in which specialisation and upgrading,
rather than scale expansion alone, are central to productivity outcomes, while Latvia’s decline likely reflects
a less favourable composition shift within the aggregate.
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Transport equipment also shows a divergent pattern. Productivity growth is again rapid and sustained
in Lithuania, but modest in Estonia, and largely absent in Latvia. Performance among the comparators is also
quite divergent, with strong growth in Denmark, only a little lower than what was seen in Lithuania but falls
in Sweden and Finland. Catch-up growth is more mixed in this sector but is real for Lithuania and to a lesser
extent Estonia. Figure 1 shows that as of 2022, however, all three Baltic countries were still behind the
average of the Nordic comparators’ productivity level.

21



Figure 13: Productivity growth in transport
equipment, Baltic countries and comparators,
2010-2022, index (2010=100).
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The divergent productivity paths in transport
equipment are consistent with the sector’s
heterogeneity and sensitivity to discrete
investment cycles and firm concentration,
where scaling up even a small number of
production facilities or contracts can materially
shift measured productivity. Lithuania’s rapid
and sustained productivity growth is due to the
strengthening of domestic manufacturing
capacity in transport-related supply chains
(particularly automotive components), which
has been a prominent destination of
manufacturing FDI and associated capital
expenditure, supporting process modernisation
and export-oriented upgrading. Estonia
experienced more modest improvement due to
a smaller sector footprint and greater exposure
to utilisation and product-mix effects within a
limited set of niches, implying weaker scope for
scale-driven gains in the aggregate. Latvia’'s
largely absent productivity growth is consistent
with a comparatively smaller or slower-
growing domestic production base in this sector
and  weaker compositional  upgrading;
importantly, trade statistics for transport-
related goods can be confounded by re-exports
in Latvia and are therefore not a reliable proxy
for domestic production performance. Among

the Nordic comparators, the divergent trajectories across Denmark, Sweden, and Finland are also consistent
with differences in the internal composition of transport equipment (automotive versus other transport

equipment) and the timing of investment and demand cycles.

There is again strong catch-up growth in wood and paper, with all Baltic countries seeing rapid
and sustained growth in revealed productivity. Lithuania again stands out as having experienced the
fastest growth. Of the Nordic comparators, only Denmark has seen significant productivity growth: the other
two countries have seen essentially flat productivity in this sector. The narrative of catch-up growth is
supported by Figure 1, which shows that the three Baltic countries nonetheless had lower levels of productivity
than the average of the Nordic comparators in this sector in 2022.
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Figure 14: Productivity growth in wood and paper, The strong productivity gains in Baltic wood and
Baltic countries and comparators, 2010-2022, paper are linked to catch-up dynamics in a
index (2010=100). resource-based manufacturing sector where
130 capital  deepening, process  efficiency
LTy improvements, and shifts in product mix

delivered sustained increases in value added
per input. Because this aggregate combines
wood products and paper products, cross-
country differences in trajectories are likely
influenced both by discrete investment
episodes and by differences in internal
composition. Lithuania’s particularly rapid
productivity growth is due to accelerated
upgrading within its forest-based
e DNK manufacturing chain, including modernisation

of processing capacity and improved utilisation

and automation in export-oriented activities.

Estonia’s strong catch-up is consistent with a

deeply export-linked forest sector that is tightly

integrated with Nordic markets: Statistics
100 Estonia reports “wood and articles of wood” as
one of the country’s leading traded product
groups with exports concentrated in Nordic
destinations, supporting strong incentives for
quality upgrading, efficiency gains, and
investment in processing capacity. Latvia’s
rapid productivity growth is caused by
continued modernisation in a sector that is
structurally important and export-oriented,
where consolidation and investment in more efficient processing lines can yield sizeable gains. In the Nordic
comparators, flatter trajectories are consistent not only with already mature, capital-intensive production
structures, but also with long-running restructuring pressures in parts of the paper segment linked to declining
demand for graphic paper, which can dampen aggregate productivity growth despite technological progress.
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Source: Authors’ calculations.

5.2.3 Tertiary Sectors

Data quality for services is not as strong as for goods. As a result, figures and results should be considered
with a certain degree of caution.

The construction sector shows a more complex dynamic, potentially influenced by boom-bust
cycles and shocks. During the 2010s, construction productivity increased in all countries — the Baltics and
Nordics alike - reflecting a post-crisis construction boom and efficiency gains in the industry. By the late
2010s, indices in construction had risen above 110 across the board, signalling a period of strong activity and
improved productivity (possibly due to better project management and technologies). However, around 2020-
2022 the trends reversed sharply. The indices plummet, especially for Finland and Sweden, which fall to very
low levels (around 60-70). Estonia and Denmark also see declines (to roughly 85-95), while Lithuania’s
construction productivity stays closer to the 100 mark (indicating it retained most of its gains). Latvia drops
to the mid-80s. As a result, by 2022 Lithuania actually had a higher level of productivity than the Nordic
average, and the other two Baltic countries had levels that were very close (Figure 1).
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Figure 15: Productivity growth in construction, The construction sector exhibits a highly cyclical
Baltic countries and comparators, 2010-2022, productivity profile, consistent with boom-bust
index (2010=100). demand dynamics and the sensitivity of measured
productivity to utilisation rates and subsector
composition  (construction of buildings, civil
engineering, and  specialised construction).
Productivity indices rose during the 2010s across

both Baltics and Nordics, consistent with post-crisis

LTU recovery and efficiency gains in project delivery. The
100 sharp reversal around 2020-2022 is consistent with
a sequence of large shocks and measurement-

120

2 \ ok sensitive price dynamics. Eurostat short-term
g statistics document that total EU construction
§ LVA production fell by more than 26% between February
£ and April 2020, with specialised construction
8 5 activities and civil engineering also dropping sharply,
§ illustrating how (COVID-related) abrupt output
collapses can depress productivity when labour

adjusts with a lag. In addition, Eurostat notes that

SWE construction producer prices and construction costs

accelerated strongly from 2021 and continued

60 rising in 2022, especially driven by input materials,

which can compress real value added and amplify
cross-country divergences in measured productivity
depending on cost pass-through and deflation. The
® " especially large declines in Finland and Sweden are

related to a pronounced housing/construction

slowdown after the 2022 interest-rate and inflation

shock; Swedish housing-market documentation
explicitly links rate increases to weaker construction activity in subsequent years. Within the Baltics,
Lithuania’s comparatively resilient outcome by 2022 is consistent with either better preservation of utilisation
and/or a more favourable project mix during the shock period, while Estonia and Latvia show larger declines
consistent with greater sensitivity to activity swings in smaller markets. By 2022, the relative compression of
Nordic performance implies that the Baltics - especially Lithuania - is close to or above the Nordic average in
levels (Figure 1), underscoring that short-run shocks and price dynamics can temporarily dominate longer-run
convergence in construction.
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Source: Authors’ calculations.

The financial services and insurance sector reveals a divergent narrative wherein Baltic countries
did not uniformly outperform the Nordics in terms of growth dynamics. In fact, this sector exemplifies
some internal divergence within the Baltics themselves. Lithuania’s finance sector saw a robust rise through
the 2010s - its index peaked around 130 by 2019, indicating a significant productivity gain. Although it eased
slightly by 2022 (down to roughly 120), Lithuania still ended far above its 2010 level. Latvia and Denmark
maintained flat performance, with indices in the 90-100 range by 2022 (Latvia peaked above 100 in the late
2010s then settled back near baseline). Estonia and Finland, however, experienced sharp declines in financial
sector productivity. Estonia’s index climbed in the mid-2010s (briefly exceeding 110) but then plummeted to
about 80 by 2021-2022. Finland shows a similar drop to the mid-70s by 2022. These declines suggest
serious competitiveness issues in financial services. By 2022 (Figure 1), Lithuania stands out as best-in-class
in finance among the Baltics, actually rivalling or exceeding the Nordics (its relative productivity is above 1.0).
Latvia and Estonia are at lower levels of productivity. As with construction, the narrative of steady catch-up
growth is less clear for financial services, especially given late declines in growth performance. However,
those changes should not be over-interpreted given well-known issues of data quality with bilateral services
trade data disaggregated by sector.
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Figure 16: Productivity growth in finance and The financial services and insurance sector
insurance, Baltic countries and comparators, 2010- displays markedly divergent productivity
2022, index (2010=100). dynamics across the Baltics and Nordics, and

interpretation  requires caution because
measured output in this sector is strongly
influenced by FISIM (financial intermediation
services indirectly measured), which links “real”
120 output mechanically to interest margins and
LTU reference-rate choices and can therefore
generate sizable swings unrelated to
underlying technological efficiency. Within this
measurement-sensitive  setting, Lithuania’s
sustained rise through the 2010s and still-
elevated level by 2022 is consistent with a
compositional shift toward more scalable,
technology-enabled financial activities:
Lithuania’s official FinTech strategy reports
263 FinTech companies operating in Lithuania
by end-2022, reflecting an expanded
ecosystem that plausibly supports higher value
added per worker in parts of financial services
80 LVA (particularly payments and e-money activity).
Latvia’s broadly flat trajectory is consistent
with a structural shift in banking following
AML-driven de-risking and the downsizing of
non-resident business lines around 2018, which
can lower measured value added and increase
compliance-intensive inputs during transition;
market commentary documents rapid non-
resident deposit outflows in 2018 consistent with “clean-up and refocus”. Estonia’s sharp decline after a mid-
2010s rise is consistent with a more abrupt AML-related structural break: official and analytical sources
document the closure of banking operations linked to long-term AML breaches (including Danske Bank’s
Estonian branch) and a broader reduction in non-resident exposure, which plausibly reduces high-margin
cross-border intermediation while raising compliance costs. Finland’s decline is more plausibly interpreted
through the lens of mature-market adjustment and banking-model efficiency pressures - an issue highlighted
in ECB work on bank cost-efficiency/productivity in the euro area - rather than as “competitiveness” in the
tradables sense. Overall, finance-sector indices are plausibly driven by a combination of (i) structural breaks
from AML de-risking and business-model change, (ii) compositional shifts toward digital finance, and (iii)
measurement sensitivity, which together can generate late-period reversals and cross-country divergence.
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Source: Authors’ calculations.

Productivity growth patterns in other commercial services are closer to what was observed for
manufacturing. The three Baltic countries have experienced faster productivity growth than the Nordic
comparators, with Lithuania in particular standing out. However, there is late sample instability, perhaps linked
to data issues that seem to appear in all services sector in 2021 and 2022. The narrative is clearly one of
incomplete catchup growth, as Figure 1 shows that productivity levels in all three Baltic countries remain
below the average of the Nordic comparators. So, while productivity growth has been sustained, it has not
been as rapid as in some manufacturing sectors, and levels still lag what is seen in the comparators as of
2022.
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Figure 17: Productivity growth in other commercial  Productivity growth in other commercial services
services, Baltic countries and comparators, 2010- s likely linked to the fact that this broad services
2022, index (2010=100). aggregate benefits disproportionately from EU
integration and FDI-related upgrading, which can
transmit managerial know-how, client networks,
and quality standards into business-to-business
services. Recent OECD evidence underscores the
Baltics’ high and rising inward FDI exposure and
their strong GVC integration, which provides a
channel for spillovers into domestic suppliers and
service providers. Lithuania’s stronger trajectory is

130

LTU

t consistent with a faster reallocation toward more
g scalable, tradable business services (e.g,
E! professional, technical, and other business
£ services) and with greater resilience in the
%m Uk corporate sector; this interpretation aligns with
3 IMF evidence that Lithuania weathered recent

Sz shocks relatively better than Estonia in terms of

competitiveness and corporate balance sheets,

which would plausibly support sustained services
SWE upgrading. Estonia’s solid but less dominant
profile, according to the IMF, is linked to slower
post-GFC productivity growth and real exchange
rate appreciation, and it highlights services-sector
resource misallocation as a key drag on
productivity in the region - an especially relevant
constraint for heterogeneous “other commercial
services”. Latvia’'s comparatively weaker dynamic
is consistent with slower compositional upgrading
and a more binding misallocation/scale constraint in market services, which would dampen aggregate
productivity even when frontier firms perform well. Late-sample instability in 2021-2022, however, should
be interpreted cautiously. First, services experienced unusually large COVID-era level shifts and rebounds in
measured activity; second, Eurostat explicitly documents material bilateral asymmetries in ITSS and has
implemented an asymmetry resolution mechanism (ARM) since March 2022, indicating that partner-by-
partner services series can be noisy in the late sample. Overall, the pattern is consistent with medium-term
services catch-up driven by integration, FDI spillovers and gradual compositional upgrading, but with
persistent level gaps relative to Nordic comparators by 2022.
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Source: Authors’ calculations.

For the residual category of other services, there may be serious data problems late in the sample.
There is a pattern of growth in revealed productivity followed by a strong drop off in the final years of the
sample. This pattern is generalised across countries. So, in this case, evidence of catchup growth in the Baltics
is limited to the early part of the sample and is not as rapid as what was seen in some manufacturing sectors.
As of 2022 (Figure 1), Lithuania exhibited a higher level of productivity than the average of the Nordic
comparators, while the other two Baltic countries had lower levels. However, this result likely suffers from
data quality issues late in the sample period.

26



Figure 18: Productivity growth in other services,
Baltic countries and comparators, 2010-2022,
index (2010=100).
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Figure 18’s late-sample collapse in “other
services” is most plausibly read as an
interaction of genuine shocks with a high-risk
measurement environment rather than a clean
deterioration in underlying efficiency. These
vulnerabilities likely became binding in 2020-
2022, when COVID disrupted volumes, hours
and firm entry/exit, while subsequent reopening
and the 2022 inflation/energy  shock
complicated service-price measurement and
national-accounts deflation; in such settings,
residual service aggregates often absorb
reconciliation errors and should not be over-
interpreted.

Telecom services, on the other hand,
shows a pattern of rapid and consistent
growth in revealed productivity in the
three Baltic countries. This finding is
particularly strong for Estonia and Lithuania.
There is also significant productivity growth in
the Nordic comparators, but it is not as rapid.
From a narrative standpoint, the mechanism is
clearly one of incomplete catchup growth.
Figure 1 shows that as of 2022, productivity
levels were lower in all three Baltic countries
than the average of the Nordic comparators,

notwithstanding significantly more rapid productivity growth over the previous decade. Telecom as a sector
has seen major research efforts over the years, so policy is likely to loom large as an explanatory factor for

the different growth rates seen here.
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Figure 19: Productivity growth in telecom services, Rapid and sustained productivity growth in
Baltic countries and comparators, 2010-2022, telecom services in the Baltic countries is driven
index (2010=100). by technology upgrade cycles, high fixed-cost

network economics, and policy frameworks that

sustained investment and competitive

pressure. Telecom output can scale quickly

once sunk infrastructure is in place: successive

generations of mobile and fixed networks

(4G/LTE roll-out through the 2010s and the

transition towards 5G and fibre backhaul) raise

delivered capacity and service quality

disproportionately relative to labour input,

A especially as networks become more software-

defined and operations more automated. In the

Baltics, the scope for “leapfrogging” was

N material - starting from lower initial capital

intensity and penetration levels - so

incremental investment translated into larger

BNK percentage gains in delivered services than in

/ already-mature Nordic markets. Policy is a

plausible differentiator because regulation and

market  design directly affect  the

100 investment/competition trade-off (spectrum

assignment conditions, wholesale access,

infrastructure  sharing, and  regulatory

& & certainty), and the empirical telecom literature

links liberalisation and effective competition to

Source: Authors’ calculations. higher productivity, better quality and lower

prices that stimulate adoption and scale.

Demand-side conditions likely reinforced supply effects: strong digital public services and high digital uptake

in Estonia in particular increased traffic and willingness to pay for quality, raising utilisation of networks and

spreading fixed costs across more output. Finally, the Baltics’ rapid expansion of very high capacity fixed

networks - especially fibre in Lithuania - supports a narrative where investment in next-generation access
and associated regulatory measures raised sectoral efficiency and output growth over the decade.
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Travel services show mixed performance. Latvia shows rapid and sustained productivity growth, but
Lithuania has a lower growth rate than Denmark, and Estonia is between Sweden and Finland. There is thus
no clear pattern between the Baltic countries as a group and their Nordic comparators, as all countries except
Finland see some evidence of productivity growth over time. While Figure 1 shows that productivity levels in
the Baltics were below the Nordic comparator average in 2022, the narrative of catchup growth is less clear
for this sector than others, due to the dispersion of regional performance as discussed previously. Future
research can examine the reasons for country-level divergences in performance.
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Figure 20: Productivity growth in travel services, Travel services display mixed productivity
Baltic countries and comparators, 2010-2022, outcomes. Sector’'s measured value added is
index (2010=100). highly sensitive to business-model shifts,

external shocks, and how output is recorded.
The relevant activity - travel agencies, tour
operators and reservation services (NACE 79) -
is commission-based intermediation, so
“output” largely reflects margins and fees
rather than gross booking values; as a result,

LVA

120

DK productivity can diverge across countries even

when underlying travel volumes move similarly.

LTU Over 2010-2022, digitalisation and

o P o platformisation likely altered the allocation of

value added between domestic intermediaries
and global online platforms, with margin
compression and reallocation away from
traditional agencies; cross-country differences
in the speed of this transition, firm structure,
and specialisation (retail leisure vs higher-
margin corporate and inbound services) likely
added to the dispersion seen across the Baltics.
The COVID shock and reopening added further
% non-linearities. In this setting, the absence of a
clean Baltic-Nordic catch-up pattern is not
N . . surprising, albeit Latvia clearly stands out in
2 2 LN 2 & & performance, possibly due to a more
favourable mix of activity and connectivity or
slower disintermediation.
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Source: Authors’ calculations.

6. concLusioN

This paper has taken an innovative approach to measuring and comparing levels and growth paths of
productivity at a sectoral level in the Baltic countries. It offers proof of concept for using such an approach,
given that results are easy to interpret, and sit well with the general guidelines provided by the existing
literature. The methodology requires little data, none of which is highly specialised, and can be implemented
using standard, readily available econometric techniques. The international trade literature can potentially be
informative in this way for the practice of productivity measurement and comparison of competitiveness in
international markets.

While results differ considerably at the level of individual countries and sectors, a few key conclusions can be
drawn. First, for the Baltic countries as a region, there has clearly been a generally successful but incomplete
process of catchup growth at the sectoral level. It is most evident in agriculture and manufacturing where
productivity gains are sustained and consistent with consolidation, capital deepening, firm reallocation, and
integration into European and Nordic production networks; results for services are more mixed, due to data
quality issues and late-sample period shocks and volatility. Second, productivity growth, while harder to
measure, does appear to be slower and more variable in services sectors than in goods, particularly
manufacturing. This dynamic may deserve attention at a policy level.
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Turning country-wise, Lithuania delivers the most comprehensive and persistent convergence among the three
Baltics, supported by consolidation, investment, and upgrading across a wide range of tradables. It stands out as
the Baltic country that has come closest to, or even exceeded, the average productivity level in the EU Nordic
member states in a significant number of sectors. In agriculture, rapid structural change and effective use of
investment support underpin strong gains through modern machinery, storage, and more efficient input use. In
manufacturing, the country exhibits sustained improvements across multiple branches, including electronics and
electrical equipment, machinery, metal products, and a broad “other manufacturing” segment, consistent with a
combination of foreign direct investment, cluster development, export expansion, and adoption of advanced
production technologies. Lithuania is also notable for strong performance in food processing and beverages, where
scale, product upgrading, and quality systems support convergence toward Nordic productivity levels, and in
transport equipment-related activities, where supply-chain integration and component specialisation appear to
have strengthened. In services, Lithuania’s relative performance in finance and insurance is consistent with a shift
toward more scalable and technology-enabled activities. Overall, Lithuania’s progress reflects the most coherent
combination of upgrading, scale, and reallocation toward more productive activities.

Estonia’s catch-up is strong but more concentrated in a subset of tradable activities and restructuring-driven
gains. Agriculture benefitted from early adoption of precision and farm-management technologies, supporting
steady improvements from an already relatively consolidated base. In manufacturing, the strongest gains
were concentrated in metal products and machinery, consistent with investment in automation, digital process
control, and participation in Nordic industrial supply chains. Estonia also shows a distinctive pattern in mining
and energy, where the restructuring of oil-shale activities and the closure of less efficient capacity under
tighter environmental constraints raised measured productivity despite lower volumes. The key weakness is
in market services, most notably finance and insurance, where measured productivity deteriorated sharply in
the latter part of the sample in a manner consistent with structural disruption to business models and the
sensitivity of measured output in this sector. Within the Baltics, Estonia is often the second-strongest
performer after Lithuania in several tradable manufacturing branches, reflecting tight integration with its
Nordic neighbours and technology upgrading, while the aggregate convergence picture is held back by
instability and uncertainty in parts of services.

Latvia’'s performance is the most uneven, combining pockets of rapid advance with clear underperformance
in several branches. Agriculture improved through consolidation and mechanisation, but typically without the
breadth of upgrading observed in Lithuania. In manufacturing, Latvia’s most notable strength is in electronics
and electrical equipment, consistent with scaling in export-oriented supply chains and technology upgrading;
wood- and paper-related industries and several metal and machinery activities also showed solid gains linked
to modernisation and external demand. At the same time, it experienced a sustained deterioration in textiles
and apparel, consistent with persistent competitive pressure and unfavourable positioning in the value chain.
Transport equipment shows limited evidence of sustained productivity gains. In services, finance and
insurance exhibits a pattern consistent with de-risking and post-crisis structural change, while several other
service branches remain noisy and sensitive to shock dynamics. Relative to Nordic peers, Latvia closes the
gap in only a few high-performing sectors, but overall convergence is constrained by sector-specific
underperformance and the absence of broad-based services upgrading.

There are a few important caveats to be noted. First is the sample period, which cuts off in 2022. As such, the
effects of Russia’s full-scale invasion of Ukraine are not properly taken into account. Another limitation is that
services trade data are notoriously incomplete and of low quality, so results for services need to be interpreted
cautiously. Third, while this paper has used a widely accepted technique to estimate revealed productivity using
trade data, it inevitably suffers from limitations on interpretation due to the structure of the model. The model has
multiple sectors but there are no input-output relationships, and so no cross-price effects that would be part of a
more complex set up; nor it makes distinction between domestic and foreign-owned activity. Such effects could be
important in a productivity setting, but we are unable to consider them here. Relative to pure measurement
approaches, this paper uses a significant amount of theoretical apparatus from the international trade literature,
which is powerful when applied to readily available data, but necessarily more limited in scope based on the
characteristics of the model.
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ANNEX: SECTORAL CONCORDANCE

ID SECTOR AGGREGATE DETAILED DESCRIPTION

1 Agriculture Primary Wheat

2 Agriculture Primary Rice (raw)

3 Agriculture Primary Corn

4 Agriculture Primary Other cereals

5 Agriculture Primary Cereal products

6 Agriculture Primary Soybeans

7 Agriculture Primary Other oilseeds (excluding peanuts)

8 Agriculture Primary Animal feed ingredients and pet foods
9 Agriculture Primary Raw and refined sugar and sugar crops
10 Agriculture Primary Other sweeteners

11 Agriculture Primary Pulses and legumes, dried, preserved
12 Agriculture Primary Fresh fruit

13 Agriculture Primary Fresh vegetables

14 Agriculture Primary Prepared fruits and fruit juices

15 Agriculture Primary Prepared vegetables

16 Agriculture Primary Nuts

17 Agriculture Primary Live Cattle

18 Agriculture Primary Live Swine

19 Agriculture Primary Egas

20 Agriculture Primary Other meats, livestock products, and live animals
21 Agriculture Primary Cocoa and cocoa products

22 Agriculture Primary Beverages, nec

23 Agriculture Primary Cotton

24 Agriculture Primary Tobacco leaves and cigarettes

25 Agriculture Primary Spices

26 Agriculture Primary Other agricultural products, nec

27 Agriculture Primary Forestry

28 Agriculture Primary Fishing

36 Food & Beverage Secondary Mining of hard coal

37 Food & Beverage Secondary Mining of lignite

38 Food & Beverage Secondary Extraction crude petroleum and natural gas
39 Food & Beverage Secondary Mining of iron ores

40 Food & Beverage Secondary Other mining and quarring

41 Food & Beverage Secondary Electricity production, collection, and distribution
42 Food & Beverage Secondary Gas production and distribution

43 Food & Beverage Secondary Processing/preserving of meat

44 Food & Beverage Secondary Processing/preserving of fish
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45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

Food & Beverage
Food & Beverage
Food & Beverage
Food & Beverage
Food & Beverage
Food & Beverage
Food & Beverage
Food & Beverage
Food & Beverage
Textiles & Apparel
Textiles & Apparel
Textiles & Apparel
Textiles & Apparel
Textiles & Apparel
Textiles & Apparel
Textiles & Apparel
Textiles & Apparel
Textiles & Apparel
Textiles & Apparel
Textiles & Apparel
Wood & Paper
Wood & Paper
Wood & Paper
Wood & Paper
Wood & Paper
Wood & Paper
Wood & Paper
Wood & Paper
Wood & Paper
Wood & Paper
Wood & Paper
Wood & Paper
Wood & Paper
Wood & Paper
Chemicals
Chemicals
Chemicals
Chemicals
Chemicals

Chemicals

Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary

Secondary
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Processing/preserving of fruit & vegetables
Vegetable and animal oils and fats

Dairy products

Grain mill products

Starches and starch products

Prepared animal feeds

Bakery products

Sugar

Cocoa chocolate and sugar confectionery
Macaroni noodles & similar products
Other food products n.e.c.

Distilling rectifying & blending of spirits
Wines

Malt liquors and malt

Soft drinks; mineral waters

Tobacco products

Textile fibre preparation; textile weaving
Made-up textile articles except apparel
Carpets and rugs

Cordage rope twine and netting

Other textiles n.e.c.

Knitted and crocheted fabrics and articles
Wearing apparel except fur apparel
Dressing & dyeing of fur; processing of fur
Tanning and dressing of leather

Luggage handbags etc,; saddlery & harness
Footwear

Sawmilling and planing of wood

Veneer sheets plywood particle board etc.
Builders' carpentry and joinery

Wooden containers

Other wood products; articles of cork/straw
Pulp paper and paperboard

Corrugated paper and paperboard

Other articles of paper and paperboard
Publishing of books and other publications
Publishing of newspapers journals etc.
Publishing of recorded media

Other publishing

Printing
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85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

Chemicals

Chemicals

Chemicals

Chemicals

Chemicals

Non-Metallic Mineral Products
Non-Metallic Mineral Products
Non-Metallic Mineral Products
Non-Metallic Mineral Products
Non-Metallic Mineral Products
Non-Metallic Mineral Products
Non-Metallic Mineral Products
Non-Metallic Mineral Products
Non-Metallic Mineral Products
Non-Metallic Mineral Products
Non-Metallic Mineral Products
Non-Metallic Mineral Products
Metal Products

Metal Products

Metal Products

Metal Products

Metal Products

Metal Products

Metal Products

Machinery

Machinery

Machinery

Machinery

Machinery

Machinery

Machinery

Machinery

Machinery

Machinery

Machinery

Machinery

Machinery

Machinery

Machinery

Eletronics

Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary
Secondary

Secondary
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Service activities related to printing

Coke oven products

Refined petroleum products

Processing of nuclear fuel

Basic chemicals except fertilisers
Fertilisers and nitrogen compounds
Plastics in primary forms; synthetic rubber
Pesticides and other agro-chemical products
Paints varnishes printing ink and mastics
Pharmaceuticals medicinal chemicals etc.
Soap cleaning & cosmetic preparations
Other chemical products n.e.c.

Man-made fibres

Rubber tyres and tubes

Other rubber products

Plastic products

Glass and glass products

Pottery china and earthenware

Refractory ceramic products
Struct.non-refractory clay; ceramic products
Cement lime and plaster

Articles of concrete cement and plaster
Cutting shaping & finishing of stone

Other non-metallic mineral products n.e.c.
Basic iron and steel

Basic precious and non-ferrous metals
Structural metal products

Tanks reservoirs and containers of metal
Steam generators

Cutlery hand tools and general hardware
Other fabricated metal products n.e.c.
Engines & turbines (not for transport equipment)
Pumps compressors taps and valves
Bearings gears gearing & driving elements
Ovens furnaces and furnace burners
Lifting and handling equipment

Other general purpose machinery
Agricultural and forestry machinery
Machine tools

Machinery for metallurgy
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125 | Eletronics Secondary Machinery for mining & construction

126 | Eletronics Secondary Food/beverage/tobacco processing machinery
127 | Eletronics Secondary Machinery for textile apparel and leather
128 | Eletronics Secondary Weapons and ammunition

129 | Eletronics Secondary Other special purpose machinery

130 | Eletronics Secondary Domestic appliances n.e.c.

131 | Eletronics Secondary Office accounting and computing machinery
132 | Eletronics Secondary Electric motors generators and transformers
133 | Eletronics Secondary Electricity distribution & control apparatus
134 | Eletronics Secondary Insulated wire and cable

135 | Eletronics Secondary Accumulators primary cells and batteries
136 | Eletronics Secondary Lighting equipment and electric lamps

137 | Eletronics Secondary Other electrical equipment n.e.c.

138 | Transport Equipment Secondary Electronic valves tubes etc.

139 | Transport Equipment Secondary TV/radio transmitters; line comm. apparatus
140 | Transport Equipment Secondary TV and radio receivers and associated goods
141 | Transport Equipment Secondary Medical surgical and orthopaedic equipment
142 | Transport Equipment Secondary Measuring/testing/navigating appliances etc.
143 | Transport Equipment Secondary Optical instruments & photographic equipment
144 | Transport Equipment Secondary Watches and clocks

145 | Transport Equipment Secondary Motor vehicles

146 | Transport Equipment Secondary Automobile bodies trailers & semi-trailers
147 | Other Manufacturing Secondary Parts/accessories for automobiles

148 | Other Manufacturing Secondary Building and repairing of ships

149 | Other Manufacturing Secondary Building/repairing of pleasure/sport. boats
150 | Other Manufacturing Secondary Railway/tramway locomotives & rolling stock
151 | Other Manufacturing Secondary Aircraft and spacecraft

152 | Other Manufacturing Secondary Motorcycles

153 | Other Manufacturing Secondary Bicycles and invalid carriages

29 Mining and Energy Primary Other transport equipment n.e.c.

30 Mining and Energy Primary Furniture

31 Mining and Energy Primary Jewellery and related articles

32 Mining and Energy Primary Musical instruments

33 Mining and Energy Primary Sports goods

34 Mining and Energy Primary Games and toys

35 Mining and Energy Primary Other manufacturing n.e.c.

154 | Other Commercial Services Tertiary Manufacturing services on physical inputs
155 | Other Commercial Services Tertiary Maintenance and repair services n.i.e.

156 | Transport Equipment Secondary Transport

157 | Travel Tertiary Travel
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158 | Construction Tertiary Construction

159 | Finance & Insurance Tertiary Insurance and pension services

160 | Finance & Insurance Tertiary Financial services

161 | Other Commercial Services Tertiary Charges for use of intellectual property
162 | Telecom Tertiary Telecom, computer, information services
163 | Other Commercial Services Tertiary Other business services

164 | Other Commercial Services Tertiary Heritage and recreational services

165 | Other Services Tertiary Health services

166 | Other Services Tertiary Education services

167 | Other Services Tertiary Government goods and services n.i.e.
168 | Other Services Tertiary Services not allocated

169 | Other Services Tertiary Trade-related services

170 | Other Services Tertiary Other personal services
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