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Abstract. This article uses cluster analysis to examine changes in average monthly gross wages (AMGW) by 
economic activity in the Baltic States and uses econometric analysis to investigate the impact of macroeconomic 
factors on wages in Lithuania. Previous studies have provided limited comparative data on wage differentiation 
by economic activity in the Baltic States, particularly at the macro level. Thus, this study aims to evaluate 
wage disparities by economic activities and determine the primary macroeconomic determinants of wages 
in Lithuania. The study employs hierarchical and comparative cluster analysis, as well as OLS regression.
The results show that changes in AMGW by economic activity are significantly influenced by national eco-
nomic conditions, policy decisions, and institutional factors. In Baltics, the highest wages are in the finance 
and insurance sector, as well as in information and communication activities. While the Baltic countries share 
some common wage patterns, cluster analysis reveals significant differences between countries. Econometric 
results indicate that wages in Lithuania are significantly impacted by unemployment, economic growth, and 
inflation. These results underscore the importance of sector-specific wage policies, improved alignment of labour 
supply and demand, and wage-setting mechanisms that consider inflation dynamics and productivity growth.
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1. Introduction

Wages are one of the most important macroeconomic and social indicators, reflecting a 
country’s economic conditions, labour market structure, household income levels, stand-
ards of living and overall population well-being. The level of wages and their changes 
have a significant impact on consumption possibilities, income distribution, and the risk 
of poverty. Therefore, wage analysis is an important part of labour market and economic 
policy research (Arranz & Garcia-Serrano, 2025). Recent studies indicate that wage 
differentials across economic activity sectors remain substantial and often reflect deeper 
structural differences in labour markets as well as variations in sectoral productivity 
(Hamilton & Vries, 2025). In addition to sectoral differences, wage developments are 
also influenced by broader macroeconomic conditions. Economic growth, changes in 
unemployment and inflation affect both nominal and real wages (Chen & Yao, 2025). In 
small, open economies, such as those of the Baltic States, wages are sensitive to macro-
economic fluctuations. 

Most studies on wages focus on individual and firm-level factors. Researchers often 
examine employee characteristics, such as education, experience, and gender, as well as 
company features, such as size and industry (Wisen, 2022). Although macroeconomic 
factors, such as unemployment, gross domestic product (GDP), inflation, etc., are occa-
sionally mentioned, they are rarely analysed empirically. Thus, despite the abundance of 
micro-level studies, two gaps remain. First, very few studies in the Baltic States compare 
wages across economic activities using NACE (Nomenclature of Economic Activities) 
classifications, even though economic activity greatly affects pay differences. Second, 
the effect of macroeconomic factors on wages is rarely studied directly in Lithuania, as 
most research focuses on employees or firms rather than the entire economy. In the case 
of Estonia and Latvia, the relationship between wages and macroeconomic factors has 
already been examined in scientific studies. This study addresses these gaps by examining 
two dimensions: (1) wage disparities across economic activities in the Baltic States using 
cluster analysis, and (2) the impact of macroeconomic factors on wages in Lithuania using 
an econometric technique. This dual approach allows for an assessment of both employ-
er-related (sectoral) and macroeconomic determinants of wages, providing added scientific 
value by integrating two analytical levels commonly examined separately in the literature.

The goal of this study is to evaluate wage differentiation across economic activities 
in the Baltic States and to determine the effect of macroeconomic factors on wages in 
Lithuania. 

The findings depict clear sectoral wage differentiation in the Baltic States and con-
firm, that GDP per capita increases average wages in Lithuania, while unemployment 
and inflation reduce them. The results of this research may be useful for shaping wage 
policy, assessing sectoral competitiveness, and analysing labour market developments 
in the region.
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2. Literature Review

Wages are not only a form of remuneration for work performed but also a key factor deter-
mining individuals’ economic security, living standards and social inclusion. Adequate wage 
levels contribute to employee’s well-being, motivation and productivity, while insufficient 
wages may increase the risk of poverty and social exclusion. At the macroeconomic level, 
wages play an important role in shaping aggregate demand, labour supply and income 
distribution, which makes them a central object of labour market and economic policy 
analysis. In scientific research, the average wage (AW) is frequently used, as it reflects the 
compensation an employee receives over a specific period. The different definitions and 
calculations of AW are provided by Lavetti (2023), Oneh and Samsu (2023), etc. 

Factors influencing wages are a frequently examined topic. Wages may be influenced 
by various economic, social, political, and organizational factors. Employee characteris-
tics, such as qualifications, experience, education, and the nature of work - remain among 
the most important determinants of wages. Empirical research shows that education and 
qualifications have a positive effect on earnings (OECD, 2021). Cross country analyses 
indicate that higher education provides a wage premium, but its size strongly depends 
on the profession. More recent studies highlight that formal education alone is no longer 
sufficient for higher earnings, as practical skills and specific competencies have become 
increasingly important, especially in technology-intensive fields (Mishel, 2022). This 
suggests that success in the labour market is influenced more by the ability to apply 
knowledge than by the highest level of education achieved.

Labour market studies also show that educational mismatch, being overqualified or 
underqualified for a job, can negatively affect wages (Montt, 2017). Thus, wage growth 
depends not only on acquiring higher education but also on the alignment between 
employee skills and job requirements. In few cases, vocational and technical education 
may provide equal or even greater earning potential than traditional academic pathways, 
particularly where the labour market faces skill shortages (Kemper et al., 2025). Thus, 
the higher the level of qualifications and the better the match between competencies and 
job tasks, the higher the likelihood of receiving a higher wage. 

Employer characteristics are also an important determinant of wages. These include 
company size, sector, competitive environment, and internal organizational practices. 
Analyses of European data reveal more pronounced wage differentiation in large firms: 
they tend to pay higher wages to highly qualified employees and managers, increasing 
internal wage inequality (Zwysen, 2022). Conversely, smaller firms, especially those 
operating in highly competitive markets, often face financial constraints and cannot offer 
comparable wage levels. Studies of the Baltic region also confirm that larger companies 
pay higher AW, but they also have greater wage disparities across employee groups (Haz-
ans et al., 2025). Thus, firm size is associated not only with wage levels but also with the 
internal wage structure. 

Economic conditions also affect wages. These mostly include inflation, unemployment, 
and long-run economic development. Economic expansion typically increases labour 
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demand, which can raise wages. However, inflation can reduce real wages when prices 
increase faster than income. Inflation also widens wage inequality, especially among 
the lowest-paid workers (Mishel & Bivens, 2021). Pinheiro and Yang (2020) examined 
inflation’s impact on wages and found that wages declined after the 2008–2009 financial 
crisis and they were not fully restored despite improvements in economic growth and 
unemployment. They also observed that wage growth was more strongly associated with 
inflation than with productivity. Westermark (2019) also found that persistently high infla-
tion exerts pressure to increase wages, as workers require compensation for rising living 
costs, whereas low and stable inflation contributes to wage stability. Thus, inflation directly 
affects wages by reducing workers’ purchasing power and lowering real wage levels. 

An additional dimension of wage analysis concerns sectoral differences. Wages can 
be compared across the public and private sectors or across economic activities classified 
under systems such as NACE. Although still limited, existing studies allow for certain 
insights. In many European countries, public sector employees tend to earn higher wages 
than those in the private sector, especially among lower-skilled workers (Sławinska, 2021). 
However, this varies by institutional context. In contrast, studies from African countries 
by Ekpeyong (2023) show that the private sector sometimes offers higher wages, though 
gender inequality is more pronounced, particularly in low-skilled occupations. Sectoral 
analyses using the NACE classification consistently reveal gender wage gaps in near all 
economic activities. Using European firm-level data, Sliwicki (2025) found persistent 
gender wage disparities even in high-tech and public service sectors. Sector-based wage 
differences are also evident in average earnings. Parker et al. (2023) found that the highest 
wages are in the information, communication, and professional services industries, while 
the lowest wages are in the education, social services, and accommodation industries. The 
results of Zwysen (2024) show a different pattern: wages were highest in construction and 
energy, whereas information and communication technology sector did not experience 
strong wage growth. These findings suggest that wages vary across sectors, and each 
country may develop a unique wage structure depending on economic conditions, sector 
competitiveness, and labour market dynamics. 

In summary, wages play a significant role in shaping individuals’ living standards, 
labour market outcomes, and overall economic performance. There are a number of fac-
tors that impact wages. Most existing studies focus on micro-level determinants, while 
macro-level wage determinants are less frequently analysed, indicating a research gap. 
A deeper understanding of wage formation mechanisms can contribute to more effective 
wage policy development and improved labour market functioning. 

3. Methodology

A literature review revealed that number of factors affect wages, including both employee 
and employer characteristics, as well as economic conditions. One employer-related factor 
that is rarely analysed in scientific research is the type of economic activity in which a 
company operates. Another crucial factor affecting wages is the broader economic envi-
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ronment. However, studies examining macro-level determinants of wages remain scarce. 
This gap provided the basis for a study incorporating both perspectives. Due to the lack 
of detailed economic activity data in statistical databases, it is not possible to perform 
a regression analysis of wage determinants according to NACE Rev. 2 classifications. 
For this reason, the study consists of two components: (i) a cluster-based comparative 
analysis of wages across economic activities in the Baltic States, and (ii) an econometric 
analysis of the main factors influencing wages in Lithuania. A cluster-based comparative 
analysis of wages by economic activity at sections level in all three Baltic States–Estonia, 
Latvia, and Lithuania–provides a more accurate assessment of a country’s wage struc-
ture. Additionally, examining macro-level determinants helps determine whether factors 
that influence wages in other countries also affect wages in Lithuania. The econometric 
analysis focuses exclusively on Lithuania to address a clear research gap identified in the 
literature. Previous empirical studies conducted in Estonia and Latvia have analysed the 
impact of macroeconomic factors, such as unemployment, economic development, and 
inflation, on wage dynamics (Kolar & Fir, 2024). 

Thus, this research is relevant because there are no existing studies comparing the 
average monthly gross wages of the Baltic States by NACE classification. The econo-
metric component is also important, as wage research in Lithuania typically focuses on 
micro-level factors (see research performed by Beržinskienė & Raziulytė (2013)), rather 
than macroeconomic determinants. This study aims to examine the factors influencing 
AMGW from two perspectives: employer characteristics in the Baltic States and economic 
conditions in Lithuania. From the employer’s perspective, the key characteristic under 
analysis is the company’s economic activity. The cluster analysis identifies similarities 
and differences in AMGW across economic activities and countries. Econometric analysis 
evaluates the impact of unemployment, inflation, and GDP on AW in Lithuania. 

The research questions are the following: 
-	 	Which economic activities are most similar in terms of AMGW in Lithuania, Latvia, 

and Estonia? 
-	 	What are the differences in AMGW by NACE between the Baltic States? 
-	 	What is the impact of economic factors on AW in Lithuania? 
The study uses data on AMGW by NACE for Lithuania, Latvia, and Estonia obtained 

from the official statistics portals of each country, i.e., Statistics Lithuania (2025), Official 
Statistics of Latvia (2025), and Statistics Estonia (2025). This study uses the most recent 
available data spanning twelve time series entries from 2010 to 2021 for cluster analysis. 
It is important to note that not all countries provide these data from 2022. The data used 
for econometric analysis are collected from international sources, such as OECD (2025), 
the World Bank (2025a, 2025b), and Eurostat (2025). The dataset contains observations 
from 1995 to 2024. The selected period reflects the most recent available data for all 
indicators up to 2024. Data on all the economic factors included in the econometric anal-
ysis are not provided by economic activities in Lithuania; thus, an analysis by economic 
activity is not possible. 



Gintarė Barišauskaitė, Akvilė Aleksandravičienė. Wage Disparities in the Baltic Countries and Macroeconomic Determinants...

123

Cluster Analysis

This study conducts a comparative analysis of AMGW in Lithuania, Latvia, and Estonia 
across different economic activities (section level), based on the NACE Rev. 2 classification 
used in the European Union to categorize economic activities (for more information on 
classification see Eurostat (2008)). To identify which economic activities are most similar 
in terms of AMGW, a cluster analysis is applied. This analytical technique groups objects 
into clusters according to their similarity–elements within the same cluster are more similar 
to each other than to elements in other clusters (Han et al., 2023). 

The clustering process consists of the following key steps: selecting objects and varia-
bles, determining a similarity measure, forming clusters, and evaluating the results (Everitt 
& Hothorn, 2011). As the dataset used in this study consists of only 19 economic activities 
per country, a hierarchical clustering method was chosen as the k-means method is only 
recommended for larger datasets (n>300) (Jain, 2010). In this approach, each economic 
activity initially forms its own individual cluster, which is then progressively merged with 
the nearest cluster based on their proximity. This process continues until all activities are 
combined into a single hierarchical structure (Murtagh & Contreras, 2011). The resulting 
structure is presented in a dendrogram, which illustrates the similarities and differences 
among activities visually. The number of clusters is determined by examining the shape 
and height of the dendrogram’s merging points (Jain, 2010). 

In addition to individual country analyses, a comparative cluster analysis is performed. 
This involves comparing dendrograms between two countries to determine whether 
economic activities are grouped similarly. The height values shown at the bottom of the 
dendrogram indicate similarity: the lower the height, the more similar the wage structure of 
the activities (Jain, 2010). Similarities and differences between countries are marked with 
coloured, dashed lines to help identify which activities form identical or different clusters. 

Thus, this study uses cluster analysis to reveal intra-country wage differences and 
cross-country similarities and discrepancies in economic activities according to the NACE 
classification.

Regression Analysis

The aim of the regression analysis is to assess the impact of economic factors on AW. 
Table 1 provides a description of the variables used in this study.

Table 1. Variables of the econometric analysis

Variable Abbreviation Indicator
Average wage AW Average annual wage ($)
Unemployment UR Unemployment rate (% of total labour force)
Inflation INF Consumer price index (2010 = 100)
Long-run economic development GDP Real gross domestic product per capita (EUR)

Source: Prepared by the authors
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Economic research highlights that the unemployment rate significantly affects both 
individual earnings and the AW at the national level. Meixnerova and Krajnak (2020) 
demonstrates that unemployment is significantly associated with changes in the AW. 
Regarding inflation, studies also show that it has a statistically significant impact on AW. 
The results indicate that nominal wages respond to price level dynamics, which highlights 
the role of inflation in shaping average wage movements (Meixnerova & Krajnak, 2020). 
Economic development increases AW (Heathcote et al., 2008). Przekota et al. (2023) 
proved a lagged effect between these phenomena. Unemployment, inflation, and GDP per 
capita are among the principal macroeconomic factors shaping average wage dynamics. 

Based on the literature review, the following research hypotheses are formulated: 

H1: Inflation has a positive effect on AW. 
H2: Rising unemployment reduces AW. 
H3: Economic development has a positive effect on AW. 

The effect of economic factors on AW is assessed using a multiple regression model 
estimated by the ordinary least squares method. The following regression model controls 
for the financial crisis and COVID pandemic: 

AWt = a + b1URt + b2INFt + b3GDPt + b4GDPt-1 + b5COVIDt + b6CRISISt + εt,  	 (1)

where: AW is the dependent variable, i.e. average wage; UR is the unemployment rate; 
INF is the annual inflation rate; GDP is real gross domestic product per capita; COVID 
is a dummy variable representing COVID-19 pandemic; CRISIS represents a dummy 
variable for financial crisis (2008-2009); a is the intercept; b₁, b₂ and b3 are coefficients 
showing the expected change in the dependent variable when any of the explanatory var-
iables on the right side of the regression model increases by one unit; t represents time; 
t-1 represents a one year lag; and εₜ is the error term (Hyndman & Athanasopoulos, 2018). 

To obtain reliable results, several diagnostic tests are applied. The stationarity of 
the variables is assessed using the Augmented Dickey-Fuller (ADF) unit root test. This 
test is employed to determine whether time series contains a unit root and is therefore 
non-stationary (Wooldridge, 2009). The null hypothesis states that a variable has a unit 
root and is non-stationary, while the alternative hypothesis indicates that it is stationary. 
For non-stationary variables, dynamic measures are constructed as four-year changes, 
while static variables were constructed as four-year averages. Salles et al. (2019) and 
Coulombe and Klieber (2026) provide in-depth descriptions of these approaches. Outliers 
are identified using standardized residuals (SR) method. An observation is an outlier if 
|SR| > 3 (Hyndman & Athanasopoulos, 2018). Since regression requires normally distrib-
uted residuals, the Jarque-Bera test is applied. The hypotheses tested are the following: 
H₀: the residuals are normally distributed; H₁: the residuals are not normally distributed. 
The decision rule is as follows: if the p-value is greater than 0.05, we fail to reject H0; if 
p-value is less than or equal to 0.05, we reject H0, indicating a deviation from normality 
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(Thadewald & Buning, 2004). It is also important to check for multicollinearity. This 
assumption is tested using the Variance Inflation Factor (VIF): values between 1 and 5 
show weak correlation; values above 5 indicate strong multicollinearity (Daoud, 2017). 
Since the research analyzes time series data, it is also important to test for autocorrela-
tion. The Durbin–Watson statistic is used to test for this. A value around 2 indicates no 
autocorrelation, values <1 or >3 suggest positive or negative autocorrelation. The overall 
model significance is evaluated using the F-test, while the significance of individual coef-
ficients is evaluated using Student’s t-test. The coefficient of determination (R2) and the 
adjusted coefficient of determination (adjusted R2) are also examined. The former shows 
the proportion of variation in the dependent variable that is explained by the independent 
variables. Values range from zero to one; the closer to one, the better the model is. Adjusted 
R² corrects the standard R² for the number of predictors in the model and the sample size 
(Hyndman & Athanasopoulos, 2018).

4. Results and Discussion

Cluster Analysis

After conducting hierarchical cluster analysis, the economic activities of Lithuania, Latvia, 
and Estonia were grouped according to similarities in AMGW. 

In Lithuania, two high-wage economic activities, i.e., J (Information and communica-
tion) and K (Financial and insurance activities) form the first cluster, as both recorded the 
highest and fastest-growing wages over 2010–2021. I (Accommodation and food services) 
economic activity stands out as a separate cluster due to exceptionally low wages and a 
wage decline in 2019, caused by pandemic-related restrictions on hospitality services. 
Other economic activities tend to cluster into groups with similar wage levels and growth 
trends. These clusters are influenced by factors, such as labour shortages, COVID-19 im-
pacts, increases in minimum wages, bonuses, and changes to tax regulations (Eurofound, 
2021). Overall, Lithuania is characterised by two high-wage economic activities (J and 
K) and one uniquely low-wage and volatile economic activity (I). 

In Latvia, three economic activities–J, K, and I–also appear to be distinct from all 
others. The economic activity I show the lowest wage levels and experienced a decline 
in 2020. J and K remain the highest wage economic activities; although K has the highest 
wage level, J demonstrates faster wage growth. Medium-wage economic activities, such 
as B, D, M, O, form a separate cluster, while the remaining activities are grouped together 
due to similar wage patterns, shaped by changes in the national minimum wage (Keirane 
& Šagejeva, 2024). Thus, Latvia has two clearly high-wage economic activities (J and 
K) and one persistently low-wage activity (I). 

In Estonia, the lowest-wage cluster consists of I (Accommodation and food services) 
and S (Other service activities), where wages began just above €500 in 2010 and grew 
modestly over the period. The I economic activity also experienced a wage decline in 
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2020. A second cluster includes Q, C, H, E, and F, all showing similar wage growth of 
around €700 during the period. Other medium-wage sectors form additional clusters with 
only minor differences between them. As in the other Baltic States, J and K stand out: 
wages in these economic activities were already above €1000 in 2010 and approached 
€3000 by 2021, far exceeding those in all other sectors.

For a comparative analysis of AMGW in Lithuania, Latvia, and Estonia across differ-
ent economic activities, the dendrograms of the three countries are compared to identify 
similarities and differences in AMGW by NACE classification. The dendrograms are 
compared pairwise, and therefore each figure displays information for two countries at 
a time. 

Figure 1 presents the comparative cluster analysis for Latvia and Lithuania. 
 

Figure 1. Comparative cluster analysis of Latvia and Lithuania
Source: Prepared by the authors

The results show one clear similarity between the two countries: a matching cluster 
consisting of J and K activities, both of which form a distinct high-wage group. Closer 
examination also reveals several economic activities that, though not connected by solid 
lines, fall into the same broader cluster in both countries. These include B (Mining and 
quarrying), D (Electricity, gas, steam, and air conditioning supply), M (Professional, sci-
entific, and technical activities), and O (Public administration and defense; compulsory 
social security). These economic activities are assigned to different sub-clusters, which is 
why they are not highlighted as direct similarities. However, the fact that they are placed 
within the same overall cluster in both Latvia and Lithuania suggests that their wage 
patterns are comparable. Thus, the analysis indicates that Latvia and Lithuania share two 
clusters with matching structures, meaning that the corresponding economic activities 
show similar AMGW trends in both countries.

Figure 2 presents the comparative cluster analysis of Lithuania and Estonia.
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Figure 2. Comparative cluster analysis of Estonia and Lithuania
Source: Prepared by the authors 

Figure 3. Comparative cluster analysis of Estonia and Latvia
Source: Prepared by the authors

A situation like the Latvia–Lithuania comparison is observed when comparing these 
countries. Both in Lithuania and Estonia, identical cluster separation appears for J and K 
activities. A comparable pattern is also found for the cluster including economic activ-
ities B, D, M and O: although the initial grouping differs slightly, both countries assign 
these activities to the same cluster, indicating only minor differences in their wage levels. 
Figure 2 further reveals strong similarities between agriculture, forestry and fishing (A) 
and administrative and support service activities (N). In both Lithuania and Estonia, these 
sectors demonstrate comparable AMGW. Thus, based on the cluster analysis results most 
economic activities in Lithuania and Estonia show similar wage structures. 

Figure 3 presents the comparative cluster analysis of Latvia and Estonia. Here again, 
activities J and K form similar clusters in both countries. The same applies to activities B, 
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D, M and O, which are grouped together in both instances. Notably, real estate activities 
(L) and arts, entertainment and recreation (R) consistently fall into the same cluster from 
the very beginning of the grouping process. In both Latvia and Estonia, these sectors are 
characterised by low wage levels compared to other economic activities. In summary, the 
comparative cluster analysis of Latvia and Estonia indicates that the two countries share 
significant similarities in their wage structures across NACE categories.

Overall, the analysis indicates that while the Baltic states share certain common 
patterns, they also demonstrate more differences than similarities, due to variations in 
economic policy and wage structures within each country.

Regression Analysis

The results of stationarity analysis revealed that inflation should be analysed in differences 
(changes). The next step in the econometric analysis was to check for outliers using stand-
ardized residuals. The results showed no outliers. The normality test revealed no reason to 
reject the null hypothesis that the residuals follow a normal distribution. Multicollinearity 
as well as autocorrelation (Durbin-Watson statistic is equal to 1.11) problems were not 
detected. The estimated model with twenty-six observations is the following:

AW = 10691.50 – 387.19 × UR + 2.08 × GDP + 223.15 × ∆INF + 0.36 ×  
GDP(t-1) – 1149.65 × COVID + 1515.98 × CRISIS	 (2)

The constructed model is statistically significant according to the F-test (p-value<0.05). 
The p- values for UR, GDP, INF, and CRISIS are all below 0.1, indicating that these 
variables are statistically significant at the 90% level of confidence based on a Student’s 
t-test. The detailed results of the model are provided in Table 2. Based on these results, 
all proposed hypotheses are confirmed. H1 is confirmed as inflation was found to have a 
statistically significant and positive effect on AW. H2 and H3 are also supported, confirm-
ing that unemployment negatively affects AW, while GDP has a positive impact on AW. 
By interpreting the latter results as elasticities (E) using the formula E = b × (mean of 
independent variable/mean of dependent variable), it can be concluded that a 1% increase 
in unemployment is associated with a decrease in AW of about 0.13%, and a 1% increase 
in GDP is associated with an increase in AW of around 0.67%.

Table 2. Results of the econometric analysis

Variable Coefficient Standard Errors t-test
Constant 10691.50 1585.86 6.74
Unemployment -387.19 80.73 -4.80
Inflation 223.15 76.53 2.92
Long-run economic development 2.08 0.90 2.30
Long-run economic development (lagged) 0.37 0.91 0.40

COVID -1149.65 869.62 -1.32
CRISIS 1515.98 635.24 2.39

Source: Prepared by the authors
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The coefficient of determination of the model is 0.9269, and the adjusted coefficient 
of determination is 0.9259. These high coefficients are because the analysed macroeco-
nomic variables move together during business cycles; consequently, they explain almost 
all variation in wages. Additionally, the small sample size is another probable reason for 
the high coefficient of determination, as the model closely fits the limited data. One more 
limitation of the study is the potential endogeneity of GDP and average wages. While the 
model is designed to capture the effect of GDP on wages, higher wages can also stimulate 
economic growth by increasing consumption and aggregate demand. If GDP is correlated 
with the error term, this reverse causality may lead to biased coefficient estimates. Finally, 
small number of observations limits the degrees of freedom and potentially reduces sta-
tistical power. However, the small sample size reflects the use of annual macroeconomic 
data, which is common in empirical research.

The findings of this study align with empirical research on wage determinants. Al-
though there are no published studies comparing the Baltic countries’ sectoral wages by 
NACE classification, parallels can be drawn with international sector-level analyses. 
Recent work by Parker et al. (2023) shows that the information and communication sector 
consistently exhibits the highest wage levels in advanced economies, which corresponds 
to the situation observed in Estonia and, in more recent years, in Lithuania and Latvia. 
Meanwhile, research by Lindley and McIntosh (2017) indicates that wages in education 
and social services tend to grow slowly and remain below the national average, a trend 
that partially matches the modest wage increase observed in these sectors across the 
Baltics. Studies on Belgium and the Netherlands (Zwysen, 2024; Masters et al., 2022) 
found that construction wages are not among the highest despite labour shortages, which 
is consistent with the results of this study, where construction did not stand out as a high-
wage sector in any Baltic country. 

Turning to the econometric results, the negative effect of unemployment on the AW 
found in this study matches recent empirical findings. Marcus and Sant’Anna (2021) 
demonstrate that higher unemployment reduces workers’ bargaining power and leads 
to slower wage growth, while C. D. Romer and D. H. Romer (2022) highlight similar 
patterns across U.S. labour markets. The positive relationship between GDP and wage 
levels corresponds to contemporary macroeconomic research, which finds that economic 
development increases labour demand and raises wage levels (Ganong & Noel, 2022; 
Pereira et al., 2025). Finally, the results indicate that inflation has a positive effect on AW. 
Similar conclusions are reported in empirical literature. Nektarios and Kyriaki (2024) find 
that wages exhibit a positive response to overall inflation, suggesting that increases in the 
general price level are associated with upward adjustments in wages. 

Overall, the results of this study are consistent with the direction of effects identified in 
recent international research: unemployment suppresses wages, GDP and inflation increas-
es wages. Meanwhile, comparisons of economic activities reflect similar cross-country 
patterns reported in the latest literature.
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5. Conclusions and Recommendations

Conclusions 

Review of recent scientific literature shows that wage formation is influenced by a 
combination of worker characteristics, employer attributes, and broader macroeconomic 
conditions. Contemporary studies published between 2021 and 2024 emphasize the grow-
ing importance of sectoral specificity, technological intensity, labour demand, and skill 
mismatches in shaping wage dispersion. Research also highlights that the relationship 
between macroeconomic indicators—such as unemployment, inflation, and GDP—and 
wages has become more complex in the post-pandemic period, but the overall direction of 
these effects remains consistent: economic development supports wage growth, inflation 
raises wages, while higher unemployment tends to suppress earnings. These tendencies 
provided a solid theoretical basis for the empirical analysis conducted in this study. 

The cluster analysis conducted for Lithuania, Latvia and Estonia revealed clear wage 
differentiation across economic activities and demonstrated that the structure of wages 
varies across the Baltic region. Despite these differences, all three countries share a sta-
ble pattern: J and K consistently form high-wage clusters and stand apart from all other 
economic activities, confirming their high productivity and skill intensity. Conversely, 
I is among the lowest-paid economic activities in all countries and shows the strongest 
sensitivity to economic shocks, particularly during the COVID-19 pandemic. Although 
minor similarities in cluster composition were identified, such as the grouping of certain 
administrative, public sector, and technical activities, the overall wage structures differ 
across countries due to national labour market policies, industrial composition, and different 
sectoral dynamics. These results demonstrate that sector-level wage patterns cannot be 
generalised uniformly across the Baltic region, even though certain high- and low-wage 
activities follow similar trends. 

The econometric analysis for Lithuania confirmed the statistically significant impact 
of the examined macroeconomic variables on average wages. The negative coefficient 
for unemployment indicates that higher unemployment leads to lower wage growth, 
whereas the positive coefficients for GDP and inflation suggest that long-run economic 
development and rising price levels contribute to increases in average wages. These 
findings align closely with the most recent international empirical studies, which also 
document a negative relationship between unemployment and wages. Overall, the results 
affirm that macroeconomic developments play a crucial role in shaping wage dynamics 
in Lithuania, and that the patterns observed in this study are consistent with broader 
international evidence.

Recommendations

The results of this study have important practical implications for labour market policy 
and wage-setting practices in the Baltic States. The observed sectoral wage clustering and 
heterogeneity across countries suggest that wage policies should be designed at the sectoral 
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level rather than at the aggregate level. Uniform wage-setting measures may have uneven 
effects across economic activities, particularly in low-wage and economically vulnerable 
sectors such as accommodation and food services. In general, sectoral composition is a 
key driver of wage levels.

The analysis for Lithuania highlights the importance of macroeconomic conditions 
in wage formation. The negative effect of unemployment on AW indicates a need for 
policies that support employment and improve labour market matching, while the pos-
itive impact of inflation on wages suggests that wage-setting systems partially reflect 
price increases. This underscores the relevance of wage-setting systems that better 
reflect inflation dynamics and incorporates inflation expectations. The positive relation-
ship between GDP and wages confirms that long-run economic development remains 
a key driver of wage increases. Policies aimed at enhancing productivity, increasing 
investment in high-productivity sectors and infrastructure, and supporting sustainable 
economic development, may therefore contribute to long-term wage growth. Finally, the 
significant impact of the financial crisis variable indicates that macroeconomic shocks 
can significantly affect wages in Lithuania. Therefore, it is important to implement 
policies that improve economic resilience and labour market stability during economic 
downturns. Future research could extend the dataset and apply alternative econometric 
methods. It could also analyse real wages instead of nominal wages and include other 
variables that affect wages.
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