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The best for the group comes when everyone in  
the group does what’s best for himself and the group.
John Nash

If you’re not prepared to be wrong, 
you’ll never come up with anything original.
Ken Robinson

The most important spice in wine is ethics ... 
study philosophy, and then make wine...
Joško Gravner





The author of the cover picture is Nil Ferro Seliškar, nine 
years old, who created the picture under the guidance of 
Maja Somrak and Katja Zalar Nikovič as part of the “SlikAI” 
workshop. 

The workshop took place on 11 and 12 September 2023  
at the Rampa Laboratory in Ljubljana and aimed to combine 
cutting-edge technologies and raise awareness of climate 
change. 

Participants explored the intersection of science, art and 
technology. The workshop encouraged group work  
and individual expression and created a collaborative  
environment with the aim of developing talent. 

Like last year, each reader will interpret the image for 
themselves, and at UMAR, we simply add: “The possibilities  
are endless”.
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 Key messages and guidelines

Slovenia’s long-standing development gap with the EU average did not narrow 
in 2022. GDP growth was mainly driven by increased labour quantity, while 
real productivity growth remained modest. The latter averaged 1% over the 
last five-year period and was therefore significantly lower than before 2009, when 
Slovenia improved the conditions for increasing material prosperity relatively 
quickly, with productivity growth of around 3%, and also narrowed the gap with the 
more developed EU Member States. Slovenia thus reached 84% of the EU average in 
productivity (in purchasing power parity) per person employed in 2008, compared 
to just 82% in 2022. This is almost 30% below the level of the innovation leaders, 
which stand out even more in terms of productivity if the GDP generated per hour 
worked is taken into account. The demographic trend of a shrinking population 
in the most active age group (20–64 years) is also driving the need to accelerate 
productivity growth, particularly growth in productivity per hour worked. 

Despite modest shifts in productivity at the macro level, Slovenia continues to 
have a strong position for accelerated development in a number of areas:

1. The financial situation in the corporate sector remains favourable. Although 
the financial situation in some parts of the economy deteriorated in the period 
2020–2022, it is still favourable in the corporate sector as a whole. Slovenia also 
ranks relatively high on the Economic Resilience Index at 9th place in the EU. This 
is due to Slovenia’s high degree of social cohesion, economic independence and 
financial resilience. 

2. The economy is successfully integrating into global value chains, among 
other things by improving its functional and technological specialisation. 
Slovenia is moving up the production chain and, compared to other competing 
countries, is more successful in upgrading production with other functions, of 
which research and development are particularly important. It is positive that 
it is utilising expertise from more and more domains to develop new products. 
This is reflected in the increasing economic complexity, where Slovenia has risen 
from 12th to 5th place. It also ranks 5th in the EU in terms of the share of exports 
of medium- and high-technology intensive products.

Source: Eurostat (2023); calculations by IMAD. For notes see Figure 1.
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3. The educational structure of the labour force is improving, as is the share of the 
knowledge-based economy. The share of tertiary-educated people (especially 
experts) in the working-age population rose sharply in 2010–2020 and was well 
above the EU average (and even more above the V4 average). Slovenia thus 
no longer lags far behind the innovation leaders and has the eighth-highest 
proportion of employees in knowledge-based activities.1

4. There have also been some positive developments in the acceleration of 
innovation and investment activity. In both areas, Slovenia has made more 
progress than the EU average in recent years. In 2018–2020, the share of 
innovation-active companies (55%) was above the EU average for the first time in 
a decade, and investment accelerated in machinery and equipment in particular. 
At the same time, positive trends can also be observed in some other areas, such 
as investment in branding, with companies also significantly increasing their 
climate-related investments. 

5. Slovenians have a positive attitude towards entrepreneurship and digital 
transformation. Although Slovenia has not yet succeeded in improving its 
attitudes towards new ideas, change and risk-taking, which are important for a 
smart and green transition, attitudes towards entrepreneurship have improved 
significantly and the impact of digital transformation on the economy and 
society is also viewed positively.

The main challenge is thus not the direction but the pace and intensity of 
smart and green transformation, especially compared to the innovation 
leaders. Slovenia’s progress in innovation performance (according to the European 
Innovation Scoreboard) is too slow, despite some advancement, as it would take 
more than 30 years for Slovenia to catch up with the innovation leaders. The same 
is true for emissions and energy productivity and for the share of recycled materials 
in total consumption, i.e. circular use of resources, where, in addition to the sluggish 
pace of progress, companies still have an overly defensive attitude, in the sense that 
they are primarily reacting to the challenges of sustainable transformation rather 
than seeing the opportunities.

1 Activities in which at least one-third of employees has completed tertiary education.

Sources: Eurostat (2023), European Commission (2023d); calculations by IMAD. For notes see Figure 26.
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Skilled labour is of key importance for a successful smart and green transition... 
Like other developed countries, Slovenia lacks skilled labour for both cyclical 
and structural reasons. Among the structural reasons, the most important are 
demographic changes and the slow adaptation of the content and organisation 
of education and training to changes in the demand for labour and skills. There is 
already a shortage of personnel for the green and smart transformation as well as 
in education, health and social services, where demand is expected to increase in 
the future. The technological developments that are accelerating change in the 
economy and society are also changing the nature and organisation of work and 
require a shift in the understanding of the working life cycle, as individuals will move 
through several careers over the course of their lives, need to participate in lifelong 
education and training, and may remain active after retirement.

... upgraded by an accelerated transformation of the business sector, which 
relies too much on traditional comparative advantages. Slovenia must go 
beyond its production focus, where it is highly competitive and even a leader when 
it comes to large companies (e.g. in the use of industrial robots, the Internet of Things 
or the integration of internal processes). At the same time, it is not yet unleashing 
its full potential when it comes to strengthening other high value-added functions 
(R&D, sales, logistics, management) and is also struggling to move from traditional to 
data-driven companies with strengthened focus on value-creation for the customer. 
This type of transformation, which should comprehensively address technological, 
digital, sustainability and organisational/marketing aspects, must be promoted 
across all activities. At the same time, development in activities where opportunities 
have so far been underutilised, particularly in the context of the rapidly growing 
global shift towards knowledge-based services, should also be enhanced in the 
future.

The speed and intensity of smart and green transformation will become even 
more important in the future due to external factors or megatrends, with the 
following standing out:

1. Demographic trends: over the last decade, the population aged 20–64 has 
declined by 67,000, an average of 7,000 per year, and projections based on 
moderate net migration show that it will decrease by a further 43,000 by 2030 
and by 119,000 by 2050, compared to 2022. Demographic trends are therefore 
one of the main reasons for the severe labour shortages, which will become 
even more pronounced in the future and therefore represent our new reality. 
The ability to ensure and strategically manage human resources will therefore 
be one of the most important structural factors for Slovenia’s competitiveness 
in the future.

2. Digital transition: The potential risk of job automation has increased further 
in Slovenia, as in other countries, taking into account the impact of artificial 
intelligence. With 31% of jobs potentially at high risk of automation, Slovenia 
ranks sixth among EU Member States in this regard. On the other hand, new 
enabling technologies, including generative artificial intelligence, represent an 
opportunity, as not only estimates for the future but also empirical studies of past 
trends increasingly confirm that they have a positive impact on productivity 
when introduced: (i) in a comprehensive manner, using more complementary 
technologies and supported by appropriate training, and (ii) at an accelerated 
pace, as the estimated benefits are higher in more ambitious and developed 
countries. At the same time, under the right conditions, when performing the 
same tasks, new technologies can be of greater benefit to the less experienced, 
skilled or successful employees (OECD, 2023f; Dell’Acqua et al., 2023), which, in 
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addition to the risks that such technologies can entail, also points to the potential 
qualitative benefits of their accelerated implementation in practice.

3. Green transition: The consequences of climate change, such as floods, droughts 
and fires, are becoming more pronounced, frequent and intense. This not only has 
a catastrophic impact on people’s lives and well-being, but also has a direct effect 
on the performance of many economic sectors, with the loss for the EU already 
estimated at around one-tenth of GDP. The ecological footprint, which measures 
the impact on the environment, is still high in Slovenia (similar to the European 
average), which indicates a continuation of unsustainable development in the 
last decade. The green transition must therefore be accelerated in the coming 
years. This will change the inter- and intra-sectoral structure of the economy, 
phasing out brown technologies and activities, moving to a low-carbon circular 
economy, and strengthening activities that contribute to improving the 
environment. The latter will thus become an opportunity for innovation and 
development and, consequently, a source of new competitive advantages, 
where mainly those who are more ambitious in their green transformation will 
benefit most. 

Source: OECD (2023f ), based on Lassébie and Quintini (2022); presentation by IMAD. 
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 Policy recommendations 

To join the ranks of the most advanced countries, Slovenia needs a strategic 
shift, focusing on measures that accelerate the transition to a smart and green 
economy and primarily have a long-term impact, which requires ensuring the 
right conditions, i.e. a predictable, efficient and responsive business environment 
and a strategic approach to human resource development.

A. A predictable, efficient and responsive business 
environment:

1. In order to achieve a high level of productivity in the business sector, the 
productivity of the public sector must be improved also, in particular with 
regard to:

a. improving the quality of public services (health, education, resilience and 
emergency response, etc.);

b. enabling predictable yet agile and responsive public services, both in terms 
of de-bureaucratisation, flexibilisation and digitalisation and in terms of 
strategic policy coordination.

2. Creating a more favourable environment for highly productive activities and 
workers, in particular by:

a. accelerating the reallocation of economic activities and workers from less 
productive to more productive enterprises (improving allocative efficiency);

b. restructuring taxes in order to reduce taxation on labour on the one hand 
and increase revenue from other sources and restructure expenditure on the 
other;

c. focusing economic policy measures on supporting the healthy core of the 
economy, especially the development-oriented niche parts of the economy 
with high growth potential.

B. A strategic approach to human resources development 
where every individual counts:

1. Measures to ensure a sufficient labour force, with the following priorities:

a. creating the conditions for a longer working life, including earlier entry into 
the labour market for young people and a longer working life for older people. 
In addition to pension reform, this also includes adapting workplaces to older 
workers and promoting new approaches to human resources management in 
companies (e.g. age management, i.e. taking full advantage of the strengths 
and talents of different age groups to achieve optimal results);

b. an active migration policy to attract labour, especially skilled labour, from 
abroad and to encourage the return of Slovenian professionals, i.e. establishing 
a circular migration system. Without high net migration, it will not be possible 
to ensure further employment growth, which could hinder economic growth. 
At the same time, if we were able to attract more educated immigrants, the 
positive impact on GDP per capita would more than double over a 30-year 
period, i.e. it would be 3.4% higher than in the baseline scenario;
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c. appropriate policy for the social integration of labour migrants and their 
families by creating conditions for interaction between nationals and 
foreigners.

2. Further strengthening of education and training for all workers and 
developing a culture of lifelong learning are crucial to ensure the right skills, 
with the following priorities:

a. increased investment by companies and the state in the education and training 
of all employees and the improvement of working conditions, especially for 
highly qualified people (e.g. researchers), as the demand for new skills is high 
and without them it is not possible to utilise new technologies and increase 
productivity;

b. human resource development in companies by promoting a culture based 
on a positive attitude towards learning, including by identifying skill 
and competence needs among workers and planning their training and 
development accordingly;

c. creating a flexible adult education and (re)training system that responds 
quickly to the needs of the economy (e.g. setting up a system of micro-
certificates for short-term training), including by raising individuals’ awareness 
of the need for lifelong learning;

d. improving access to training for the green and digital transitions, including for 
the unemployed and inactive, which requires the design and strengthening 
of active employment policy programmes. 

3. Improving the responsiveness of the education and training systems to the 
changing needs of the economy in the medium term, linked to the green and 
digital transformation, demographic change, and other development trends. 
The development of a comprehensive system for recognising and forecasting 
personnel and skills needs remains a challenge. A strategic approach to human 
resources development planning will also need to take into account the rapidly 
changing skills needs, which will require even greater involvement of social 
partners, including companies and other institutions.

C. Measures to accelerate the transition to a smart  
and green economy

These represent the top of the hierarchy of the necessary package of measures to 
increase productivity growth, where sustainability aspects need to be promoted 
horizontally, especially when it comes to technological development and sustainable 
entrepreneurship.

1. Improvement of the framework conditions:

a. the quality of the ecosystems for research, innovation and entrepreneurship, 
including for the promotion of start-ups, must be raised from mediocrity to 
the level of the innovation leaders;

b. infrastructural conditions must be further improved, especially for digital 
connectivity, to eliminate grey areas on the one hand and to improve access 
to and use of high-capacity fixed and mobile networks on the other.

2. Further acceleration of investments: Slovenia has had one of the lowest 
contributions of investment to productivity growth in the last decade, in terms 
of both tangible (buildings, machinery, equipment) and intangible (R&D, 
knowledge, ICT, organisation) capital. It is particularly important to narrow the 
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gap with the innovation leaders in R&D investment, especially (i) in the so-called 
valley of death,2 (ii) in the corporate sector, where the state must also play its 
role, and (iii) in relation to technologies that are considered priorities and are 
also related to the environment, with additional attention also being paid to 
investment in software and data and in other forms of soft capital (e.g. design 
and organisational capital).

3. Promoting business transformation 

While Slovenia has recently made significant progress in the educational 
structure of the labour force, there is still considerable room for improvement in 
resource efficiency (i.e. total factor productivity), which is directly linked to the 
slow pace of business transformation towards a smart and green economy. 

On the one hand, this should be promoted through the broadening of the 
transformation processes, not just by enabling a more efficient functioning of 
markets (see recommendation A.2.a) but also: 

a. in medium-sized and small companies, which lag far behind the same group 
of companies in innovation leaders in terms of both innovation activity and 
digital intensity, which is not the case for large companies;

b. by further promoting co-operation and business integration that help to 
better exploit synergies between (i) large and other enterprises, including 
start-ups, (ii) different business functions (e.g. between production and other 
functions and consequently between high- and medium-educated workers), 
(iii) manufacturing and service enterprises, and (iv) enterprises on the one 
hand and knowledge institutions and the state on the other.

On the other hand, smart and green transformation processes must be 
deepened in all parts of the economy through: 

a. even more intensive automation;
b. further strengthening of high value-added functions (research and 

development, sales, management);
c. greater emphasis on breakthrough innovation, including green innovation, 

and even greater product differentiation that creates value for the customer;
d. upgrading business practices in terms of:

(i) introducing data-driven management;
(ii) innovation of sustainable business models; 
(iii) organisational upgrade by introducing more flexible forms of work and 

management;
(iv) accelerating the introduction of an open, innovation-friendly culture. 

2 Investment in the high-risk R&D development phases (development from proof of concept to prototype), 
where the availability of funding sources is often limited due to the need for complementary government and 
corporate funding.
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1 Introductory remarks

In accordance with the Council Recommendation (2016), each Member State 
appoints a National Productivity Board, whose functions in Slovenia have been 
carried out by the Institute of Macroeconomic Analysis and Development (IMAD) 
since 2018. Based on objective, neutral and fully independent analyses of productivity 
and competitiveness, the National Productivity Boards produce annual reports with 
the aim of improving economic policies.

In the Productivity Report, unless otherwise stated, the term productivity refers to 
labour productivity, which measures how much value added is created on average 
per unit of work (per employee or per hour worked). There are also other measures 
of productivity,3 but this is the most commonly used productivity indicator 
internationally as a key indicator of economic performance (OECD, 2023e). In the 
face of negative demographic trends leading to a shrinking working-age population, 
productivity is becoming an increasingly important source of strengthening 
economic development, which is the prerequisite for a better quality of life and 
prosperity of the population. 

Average productivity growth in Slovenia has recently been much lower than before 
the global financial crisis. Similar trends can also be observed in the EU and OECD 
countries (OECD, 2023e), although here the decline between the two periods was 
somewhat smaller on average. While productivity growth accelerated significantly in 
the first three decades after the Second World War, growth rates have slowed since 
then, which is something of a paradox (Solow, 1987) given the major technological 
breakthroughs (especially in ICT) during this period.

Possible reasons cited in the literature for the slowdown in productivity growth 
include the declining transformative nature of discoveries compared to previous 
technological breakthroughs, the slowdown in technology diffusion in companies, 
sectors and regions, and the time lag in the impact of new discoveries due to gradual 
adjustments to organisational structures and business models, sectoral changes 
with regard to the growing importance of services and the significance of increasing 
inequality, an ageing population and weak aggregate demand, insufficient 
investment, particularly in increasingly important intangible capital, and declining 
allocative efficiency and structural barriers in the market (see for example Gordon, 
2016; Summers, 2020; Goldin et al., 2022; OECD, 2023e). 

On the other side of the debate, there are more or much more optimistic views, 
ranging from the view that the slowdown in productivity growth is mainly related to 
measurement difficulties (due to the increasing importance of the digital economy 
or intangible capital, but also the importance of the voluntary, informal or shadow 
economy) to the optimistic expectation that breakthrough technologies require 
complementary investments (Calvino and Fontanelli, 2023) and that it is therefore 
realistic to expect that productivity gains, e.g. from ICT, will only become apparent 
in the coming period (the so-called J-curve hypothesis – see Brynjolfsson et al. 
(2020)) and to very optimistic predictions about the potential of the fourth industrial 
revolution and, in particular, generative artificial intelligence, which is estimated to 
increase productivity by up to an additional 3.3 p.p. (Chui et al., 2023).

3 For example, total factor productivity is a measure of the speed of technological progress and new business 
models, while controlling for human and tangible capital deepening, which in principle can be more 
informative. There are currently no sufficiently reliable estimates of total factor productivity at company level, 
so the analyses based on this data in our report focus on labour productivity. 
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Recent empirical studies on the impact of new enabling technologies, based on 
increasingly high-quality and complete data and methods, especially for Europe 
(see for example Lamperti et al. (2023)), paint an increasingly optimistic picture 
(Peters and Trunschke, 2022). On the other hand, a number of factors, for example 
in connection with increasing uncertainty, but also geostrategic shocks, suggest 
that we should be cautious in our expectations for the future (The Economist, 2023). 
Caution, however, should not be confused with hesitation and indecision, since:

1. empirical studies of past trends consistently show that more developed countries 
that are more automated (and where education levels are higher) benefit from 
both higher investment potential and better absorptive capacity (Lamperti et 
al., 2023);

2. the same is true for studies on the potential impact of automation, including the 
impact of generative artificial intelligence, in the coming period (see Chapter 4).

The Productivity Report 2023 therefore emphasises that an accelerated smart and 
green transition that paves the way for faster productivity growth is the key to 
Slovenia’s future prosperity. Accelerated productivity growth is not only important 
in macroeconomic terms, but also has tangible positive impact at the individual 
level. This is supported not only by the data on faster wage growth in Slovenian 
companies with high productivity growth (IMAD, 2022a), but also by international 
empirical studies that find a positive correlation between productivity growth and 
employment growth as well as wages (Calligaris et al., 2023). Faster productivity 
growth is not only important from an economic point of view, but also from a social 
point of view, as it enables the social subsystems to function sustainably for the 
benefit of the population, provided other appropriate measures are taken.

The introductory chapter is followed by an analysis of the current state and long-
term trends in the productivity and competitiveness of the Slovenian economy 
at macro and micro levels, including a description of participation in global value 
chains and an analysis of the impact of energy costs on the performance of energy-
intensive companies. The third chapter analyses the key factors behind the above-
mentioned trends. It presents Slovenia’s performance in the transition to a smart 
and green economy, the development of human resources, and the improvement 
of the business environment. Chapter 4 concludes the report with this year’s main 
topic, a detailed analysis of the labour market, which includes a presentation of the 
trends and challenges that Slovenia has faced or will face, also taking into account 
global trends.

In addition to the EU and OECD averages, the Productivity Report often refers 
to innovation leaders and the Visegrad Group for international comparisons.  
The innovation leaders identified on the basis of the methodology used to calculate 
the European Innovation Index (EC, 2023e) are Sweden, Finland, Denmark, the 
Netherlands and Belgium. They serve as an example of the countries that are 
most successful in the transition to a smart and generally also green economy.  
On the other hand, the Visegrad Group, i.e. Poland, the Czech Republic, Slovakia and 
Hungary, are listed as the countries that are structurally most similar to Slovenia and 
that generally represent Slovenia’s direct competition. When presenting the data for 
both groups of countries, a simple average is usually used, as the main purpose is to 
show the average trends at the level of the five or four countries, respectively, rather 
than the average for the whole group. The use of these country groups is intended 
to provide a clearer but also more reader-friendly picture of the situation and trends. 
However, a more detailed analysis was carried out for all countries and is presented 
where relevant. The Productivity Report 2023 was prepared using data available 
until 31 October 2023.
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2 Situation and trends in  
the Slovenian economy

2.1 Slovenia’s productivity and competitiveness

Slovenia’s long-standing development gap with the EU average hasn't narrowed 
in 2022. According to the revised data,4 Slovenia reached 82% of the EU average in 
terms of labour productivity in 2022, measured by GDP per employee in purchasing 
power standards (PPS). Slovenia’s productivity gap was slightly higher than in 2021 
(84%) and also higher than in 2008, when the trend of noticeable catching up 
with the EU average was interrupted. Slovenia’s lag in GDP per capita (89% of the 
EU average in 2022, in PPS) is less pronounced than its lag in productivity, which is 
related to a higher share of population employed. In 2022, Slovenia ranked 16th in 
the EU-27 in GDP per capita adjusted for purchasing power (15th in 2008) and 18th in 
productivity per employee (16th in 2008). In terms of productivity per hour worked, 
which is lower in Slovenia, especially compared to the new EU Member States, 
Slovenia ranked higher, i.e. 13th (14th in 2008), but its productivity per employee 
was comparable to the EU average (82%, in PPS). In terms of productivity per hour 
worked, the innovation leaders (Sweden, Finland, Denmark, the Netherlands and 
Belgium) are far ahead and exceed the EU average by one-quarter.

GDP growth over the past five years has been mainly driven by increased labour 
quantity, while the key to addressing the constraints of an ageing population 
will lie in a renewed acceleration in productivity growth. At over 50%, the 
share of the population in employment in Slovenia’s total population in 2022 was 
higher than ever before (see Figure 1). In recent years, with almost full employment, 

4 The statistical revision of the annual data significantly lowered the nominal values of GDP and labour 
productivity for Slovenia in 2022, which also affects the international comparison. In terms of productivity, 
Slovenia fell from 86% of the EU average to 82% and in terms of GDP per capita from 92% to 89% (both in PPS).

 Figure 1: Slovenia’s GDP per capita adjusted for purchasing power parity was 89% of the EU average in 2022;  
the productivity gap was even larger (82% of the EU average) 

Source: Eurostat (2023); calculations by IMAD. Notes: The GDP per capita and productivity (GDP per employee) indicators are expressed in purchasing 
power standards (PPS). The employment rate is the ratio of employment to population; hours worked show the annual average number of hours worked 
per employee. The shaded field shows the range between the EU Member States with the lowest and the highest indicator values. Luxembourg and Ireland 
are excluded for better transparency but are included in the EU average. IL – innovation leaders; V4 – Visegrad countries. 
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the majority of new jobs have been filled by immigrant workers. The high labour 
force participation of the working-age population is accompanied by a decline in 
working hours per employee,5 which is on a downward trend both in Slovenia and 
in EU Member States. Due to the population ageing and the resulting decline in the 
number of working-age population in the most active age group (20–64 years), the 
scope for further growth in GDP per capita so dependent on the labour quantity 
(number of employees and hours worked) is quite limited (see Chapter 4). GDP 
growth, which is the basis for improving the material well-being of the population, 
will therefore depend even more on the ability to re-accelerate labour productivity 
growth per hour worked in the future. The average annual productivity growth, as 
measured by GDP per hour worked, declined from 3.4% in 2000–2008 to an average 
of 0.9% in 2009–2022 and remained relatively low even during the economic 
upswing (2014–2019), with growth of 2.1%. A key factor behind the slowdown in 
trend productivity growth during and after the global financial crisis was a more 
modest capital deepening with a more pronounced slowdown in investment in the 
corporate sector (for more see Section 3.1.2). 

   

5 Slovenia has a comparatively high participation rate especially among women, while its participation rate 
among older people is one of the lowest in the EU. For more on the relation between employment rates and 
hours worked, see e.g. ECB (2021). 

 Figure 2: Low capital deepening is the main factor behind the slowdown in trend productivity and GDP growth

Source: SURS (2023c); calculations by IMAD. Notes: Trend growth is growth adjusted for the business cycle and is calculated using the production function 
method. Contributions to growth are also adjusted for the business cycle. GDP pc – GDP per capita. 
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Box 1 Contributions to productivity growth in Slovenia  
and EU Member States (EU KLEMS) 

The updated EU KLEMS database provides an in-depth and internationally 
comparable overview of contributions to productivity growth. In the method 
used, capital, labour quality/composition and total factor productivity (TFP) 
contribute to labour productivity. An important novelty in this last edition is an 
analytical module that extends the intangible capital beyond that covered by 
national accounts.1 This leads to somewhat different (higher) growth in value 
added and productivity than could be derived from the national accounts,2 with 
which the statistical module is harmonised.

In Slovenia, the contribution of efficiency gains (TFP) was a key driver of 
labour productivity growth in the period following the global financial 
crisis; Slovenia also ranked high compared to other EU Member States in 
terms of the contribution of a change in labour composition in favour of 
more productive groups of workers. TFP, i.e. total factor productivity, is the part 
of output that cannot be explained by changes in inputs of capital and labour 
and is therefore considered an estimate of efficiency gains or technical progress. 
Although TFP is strongly dependent on the business cycle, it was an important 
driver of growth in Slovenia in the long term3 – it contributed on average around 
half of labour productivity growth in the period 2010–2020. The changed labour 
composition, i.e. the increase in the share of workers with an assumed higher 
productivity (e.g. the higher-educated), has also contributed significantly to 
productivity growth, especially compared to other EU Member States. However, 
the contribution of capital was modest in the period 2010–2020, even if intangible 
capital beyond that captured in the national accounts is included.

 Figure 3: TFP and the contribution of the changed labour composition were the main drivers of productivity growth in 
Slovenia in the period 2010–2020

Source: EUKLEMS-INTANProd; calculations by IMAD. Notes: Labour is cross-classified by education level (high, medium, low), age (15–29, 30–49, 
50 and over) and gender (male, female), making a total of 18 groups of workers. According to the national accounts (NA), capital is divided into 
tangible capital (ICT and non-ICT) and part of intangible capital. TFP means total factor productivity.

-3

-2

-1

0

1

2

3

4

5

6

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

Co
nt

rib
ut

io
n 

to
 y

-o
-y

 c
ha

ng
e,

 in
 p

.p
.

TFP Composition of labour
Capital Intangible capital outside NA

-3

-2

-1

0

1

2

3

4

5

6

IE LT RO PL EE SK LV BG SI CZ H
R

H
U SE D
E

CY FR BE A
T ES PT IT FI N
L

LU EL

Co
nt

rib
ut

io
n 

to
 a

ve
ra

ge
 c

ha
ng

e 
in

 2
00

9–
20

20
, 

in
 p

.p
.

TFP Composition of labour
Capital Intangible capital outside NA



28 Productivity Report 2023

In 2010–2020, Slovenia stood out for its  modest contribution of capital 
deepening, mainly due to a sharp slowdown in the growth of tangible capital; 
the contribution of intangible capital was also below average. The period 
after the global financial crisis coincided with the end of a major investment 
cycle in Slovenia, which could explain part of the slowdown. At the same time, 
the contribution of capital in Slovenia in the previous period (2001–2008) did not 
exceed that of some faster-growing EU Member States (e.g. new Member States 
and Ireland), which maintained relatively high investment activity after 2009.  
The contribution of intangible capital, in particular computer software and 
databases, was also relatively low. In terms of the contribution of intellectual 
property and economic competences, i.e. the part of intangible capital that is 
mostly not captured in national accounts, Slovenia ranked around the EU average.

By international standards modest contribution of tangible capital in 
the period 2010–2020 was typical of most business sector activities. In 
the traditional capital-intensive industries, for which more detailed sectoral 
contributions of all types of capital are also available, it deviated more significantly 
from the EU average. In the case of public utilities (E), transportation (H) and ICT 
activities (J), the contribution of tangible capital in Slovenia was even negative 
on average during the period analysed. The contribution of intangible capital, 
including that beyond the national accounts, was relatively high and comparable 
or higher than in the analysed EU Member States in professional, scientific 
and technical activities (M), financial services (K), and also manufacturing (C).4 
Similar to tangible capital, in the case of intangible capital, knowledge-based ICT 
activities (J) in particular stand out in a negative sense. 

 Figure 4: The period after the global financial crisis in Slovenia was characterised by a low contribution of tangible 
capital to labour productivity (in hours worked)

Source: EUKLEMS-INTANProd; calculations by IMAD. Note: According to national accounts, capital is divided into tangible ICT capital (hardware 
and telecommunications equipment), tangible non-ICT capital (buildings and structures, transport equipment, other machinery and equipment, 
breeding stocks and orchard development) and part of intangible capital (software and databases and intellectual property, more precisely 
research and development and entertainment and artistic originals). Intangible capital outside the national accounts extends the capture of 
intellectual property (through new financial products and industrial design) and adds economic competences (branding, organisational capital, 
employee training). 
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To increase aggregate productivity, it is important to increase efficient allocation 
of production factors (labour and capital) between sectors... At the turn of the 
millennium, Slovenia was still in the process of intense sectoral restructuring. The 
reallocation of workers to sectors with faster growth and higher productivity levels, 
which are also significantly influenced by a different level of capital intensity, further 
boosted aggregate productivity growth.6 With the exception of a short-term effect 
in the first year of the epidemic,7 this contribution has been limited over the past 
decade, as was also the case in the EU. This structural contribution has weakened 
in part due to the increasing share of services, which are generally more labour-
intensive (and less capital-intensive). This partly explains also the slowdown in 
capital deepening (see Box 1).8 

6 The share of hours worked in agriculture and in low-technology-intensive activities has declined sharply, while 
it has risen in knowledge-based services, which on average generate higher value added per hour worked.

7 Containment measures related to the COVID-19 epidemic have mainly affected some labour-intensive services 
which generate lower value added per worker or per hour worked, while demand and the share of hours 
worked have increased in certain high-technology-intensive manufacturing sectors (e.g. pharmaceuticals) and 
knowledge-based services (e.g. ICT). This has led to an increase in the cross-sectoral structural contribution to 
aggregate productivity growth, which was more pronounced in 2020.

8 For a more detailed analysis of investment activity, see Section 3.1.3.

1 See also note to Figure 2 and for further details Corrado et al. (2022).
2 See Bontadini et al. (2023), Corrado et al. (2005) and Corrado et al. (2009).
3 With the inclusion of a change in the employee structure, as a proxy for the contribution of labour quality, 

the unexplained part of output (TFP) was reduced and was on average lower in the EUKLEMS-INTANProd 
calculations than in the production function estimate we used for illustration in Figure 2.

4 In particular, the contribution of economic competences, including branding, organisational capital and 
employee training, was above average in all these activities.

 Figure 5: More modest capital deepening in business sector activities, despite a relatively high contribution of 
intangible capital in some service and manufacturing activities in the period 2010–2020

Source: EUKLEMS-INTANProd; calculations by IMAD. Note: EU-8 shows the simple (unweighted) average of the 8 EU Member States for which 
detailed sectoral data are available, namely Austria, Belgium, the Czech Republic, Germany, France, Italy, the Netherlands and Sweden.
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… and between companies in the same sector. To accelerate productivity growth 
and strengthen the role of the state in promoting it, the focus should be the creation 
of conditions that enable the efficient allocation of capital and labour from less 
productive to more productive or successful enterprises, regardless of their sector 
of activity. This includes, among other things, an efficient business environment 
and efficient use of limited public resources (see Section 3.3). In the epidemic year 
2020, the effect of an increase in the share of employees in more efficient and more 
productive firms within the same sectors (the covariance effect) mitigated the overall 
decline in productivity of the surviving companies. On the other hand, the impact of 
the exit of unsuccessful companies, the so-called “cleansing effect”, was very modest 
in 2020 and 2021. It tends to increase in times of crises and is a natural process that 
enables a reallocation of production factors in favour of more successful companies.9 
A small number of insolvency proceedings (exits) were related to the interruption to 
the normal operation of the courts, moratoria on bankruptcies and debt repayments, 
and generous subsidies for companies. Although these have helped to preserve 
the healthy cores and thus the economic potential, their eligibility (also in terms of 
efficient allocation of public resources) is questionable in the case of companies that 
have long ceased to be viable (e.g. zombie companies). With the outbreak of the 
energy crisis in 2022, the total value of subsidies was again high, though lower than 
during the health crisis. The modest exit of companies continued in 2022, and the 
share of zombie companies was 5.4%, the highest since 2008 (for more details, see 
Section 2.3). The decline in the share of employees in more productive companies 
(the covariance effect) also contributed negatively to overall allocative efficiency in 
2022. Manufacturing companies in particular have significantly reduced their (real) 
productivity on average. 

9 For a more detailed analysis, see Development report 2023, Box 1 (IMAD, 2023).

Figure 6: The contribution of rising employment shares in activities with a higher productivity level has long been modest; 
within-sector growth, excluding structural effects, was negative in 2022 for the first time in almost a decade

Source: SURS (2023c); calculations by IMAD. Notes: Agriculture: NACE A; mining and quarrying, energy, utility services, construction: NACE B, D, E, F; low- and 
medium-low-technology-intensive manufacturing activities: NACE C10–C19, C22–C25, C31–C32; high- and medium-high-technology-intensive manufacturing 
activities: NACE C20–C21, C26–C30; knowledge-based services: NACE J, M; other market services: NACE G, H, I, K, N; public services: NACE O, P, Q; other: NACE L, 
R, S, T, U. Sectoral decomposition of productivity growth (value added per hour worked) is based on annual data of the 64-level Standard Classification of 
Activities (NACE Rev. 2). Energy-intensive activities (EI) include the paper and chemical industries (NACE C17, NACE C20), manufacture of other non-metallic 
mineral products (NACE C23) and manufacture of basic metals (NACE C24). For more on the sector decomposition methodology, see IMAD (2019b). 
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Real productivity in the export sector, which was the main driver of growth and 
the catching-up process with the more developed EU Member States even in 
the years of the epidemic, fell sharply in 2022 with the energy crisis. Total labour 
productivity, measured by real value added per hour worked, decreased by 1.5% 
in 2022 in Slovenia, with large differences across activities. Some knowledge-based 
(e.g. ICT) and predominantly domestic market-oriented (professional, scientific 
and technical) services, which were not among the fastest growing activities in 
Slovenia in the past, have made a positive contribution to growth. Manufacturing 
and traditional market services, which have been the main drivers of productivity 
growth and convergence with the EU over the past decade or two and have also 
weathered the health crisis relatively successfully, showed a sharp decline in real 
productivity in 2022 (-4.5% and -6.4% respectively). Among them, wholesale trade 
and energy-intensive manufacturing, with the exception of the manufacture of 
other non-metallic mineral products, stand out in terms of the extent of the decline. 
Although energy-intensive activities also experienced a decline in output per hour 
worked, currently available data suggest that the decline in output was much more 
moderate than the sharp decline in real value added.10 However, the still high nominal 
growth rates (of value added and productivity) point to stronger pass-through of 
costs to prices, which allowed the favourable business performance in 2022 to be 
maintained even against a backdrop of high cost pressures (see Section 2.2.1).

10 The decline in value added was much deeper than the decline in output, due to a significant (quantitative) 
increase in intermediate consumption, i.e. a deterioration in efficiency, which is surprising against the 
background of high growth of prices (especially of energy). 

 Figure 7: Negative contribution of allocative efficiency to (sectoral) productivity growth in the year of the energy crisis

Source: AJPES (n.d.); calculations by IMAD. Notes: Calculation based on dynamic Olley–Pakes decomposition of productivity growth (Melitz and Polanec, 
2015). Companies with at least one employee and positive value added are included. Productivity is defined as real value added (excluding subsidies) per 
employee (in full-time equivalents).
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Figure 8: During the energy crisis, the biggest productivity losses were recorded in activities that used to be the key drivers 
of growth and convergence with the more productive EU economies

Source: Eurostat (2023); calculations by IMAD. Notes: The indicator of real labour productivity is calculated at the sector level as the ratio of value added 
(in constant prices) to hours worked. Industry: mining and quarrying (NACE B), manufacturing (NACE C), energy supply (NACE D), utility services (NACE E); 
construction (NACE F); traditional market services: trade (NACE G), transportation (NACE H), accommodation and food service activities (NACE I); ICT (NACE J);  
other market services: financial services (K), professional, scientific and technical activities (NACE M), administrative and support service activities (NACE N); 
public services: public administration (NACE O), education (NACE P), health and social work activities (NACE Q). Innovation leaders: SE, FI, DK, BE, NL; V4: CZ, 
HU, PL, SK.
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In the first half of 2023, real productivity remained close to the low level of 
2022; domestic cost pressures are intensifying as the relatively high nominal 
wage growth continues. According to seasonally adjusted data, real productivity 
in the economy as a whole and in manufacturing remained close to the low level 
of 2022 in the first half of 2023 (see Figure 11). At the same time, given the labour 
shortages and inflation, which was mainly due to rising energy prices already high 
last year, nominal wage growth, or more precisely compensation of employees per 
employee, remains high in the context of the current economic situation. This has 
led to a further significant increase in nominal unit labour costs (NULC), which have 
already been the main contributor to the rise in domestic prices, as measured by 
the GDP deflator, in 2022 and in the period since the beginning of the epidemic 
(see Figure 10). While the contribution of unit profits to price growth was higher 
in 2020–2022 than in the period after the global financial crisis and before the 
health crisis, it was lower than in most euro area countries according to currently 
available data. However, the direct influence of the state, which, according to this 
method, affects prices through production taxes and subsidies, was negligible on 
average in the period 2020–2022. Other euro area countries11 also face increasing 

11 See also ECB (2023b).

Source: SURS (2023c); calculations by IMAD. Note: VA – Value added.
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Figure 9: Sharp decline in real productivity in energy-intensive industries, while nominal growth remained high even during 
the energy crisis
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domestic price pressures, but these were higher in Slovenia in 2022 and even more 
pronounced in early 2023 according to preliminary data. The sectoral analysis shows 
that domestic price pressures, as measured by the deflator, were more pronounced 
in most business sector activities, which corresponds to the gap in price growth with 
the euro area average (see Figure 12).

 Figure 10: The gap caused by high nominal wage growth and the decline in real productivity contributed most to the rise in 
domestic prices as measured by the GDP deflator 

Source: Eurostat (2023); calculations by IMAD. Note: Taxes on production less government subsidies. 
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 Figure 11: Real productivity remained subdued in the first half of 2023, while nominal labour cost and productivity growth 
further accelerated in Slovenia 

Sources: Eurostat (2023), SURS (2023c); calculations by IMAD. 
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As the cost and price competitiveness of Slovenian exporters deteriorated, the 
goods export market share declined in 2022, while the services export market 
share continued to grow, albeit at a slower pace. As growth in labour costs and 
prices was higher than in Slovenia’s trading partners (as measured by ULC, PPI, 
HICP and GDP deflator), price-cost competitiveness indicators have deteriorated 
significantly since the second half of 2022. Slovenia’s export market share on the 
world goods market also declined in 2021 and 2022. The 2% decline in 2021 was 
mainly related to the export specialisation effect,12 while the 4% decline in 2022 
was mainly due to the actual decline in the performance, i.e. loss of competitiveness 
of Slovenian exporters. Slovenia’s total goods export market share has thus fallen 
to its lowest level in six years and also below the level it had reached before the 
onset of the global financial crisis,13 when, in the face of a significant deterioration 
in cost competitiveness, it took more than a decade to return to the previous levels. 
The market share in services, whose dynamics since the outbreak of the COVID-19 
pandemic have been characterised by highly asymmetrical fluctuations between 
service groups, increased by 1.4% in 2022. Despite the growth, Slovenian services’ 
market share in the global market is still lower than before the global financial crisis. 

12 Higher growth in the value of import demand for product groups with a below-average share in the composition 
of Slovenia’s exports (e.g. commodities, where nominal import demand was further boosted by prices) and 
lower growth for some, where the share of Slovenian exports is relatively high (e.g. road vehicles). 

13 During the global financial crisis, Slovenia’s cost-competitiveness deteriorated significantly under the impact of 
declining productivity (2009) and, given the economic circumstances at the time, relatively high wage growth 
(caused by the minimum wage increase, past high inflation and the elimination of wage disparities), coupled 
with the appreciation of the euro. Cost pressures were partly passed on to prices and companies’ profits and 
profitability also fell considerably in 2009–2013.

 Figure 12: As global commodity prices moderate, the impact of imported price pressures is gradually easing, particularly 
with regard to price growth in manufacturing; prices for services continue to rise in Slovenia 

Sources: Eurostat (2023), SURS (2023c); calculations by IMAD. Market services include transportation (NACE H), accommodation and food service activities 
(NACE I), information and communication activities (NACE J), real estate activities (NACE L), professional, scientific and technical activities (NACE M), and 
administrative and support service activities (NACE N).
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The significant decline in Slovenia’s market share in the EU market in the second 
half of 2022 was partly temporary, but despite its growth in the first half of 
2023, it remained lower than before the energy crisis. Slovenia’s export market 
share in goods in the EU market, where Slovenia exports about three-quarters of 
goods, decreased by 2.0% and 5.3% in 2021 and 2022 respectively. The decline in 
market share was particularly pronounced in the second half of last year. In addition 
to a decline in most product groups, stagnation in energy-intensive products – 
paper, chemicals, metals and non-metallic minerals – also contributed significantly 
to this decline. Preliminary estimates suggest that the decline in market share was 
to some extent temporary and related to the rationalisation of production at a 
time of great uncertainty about energy supply and prices. In fact, the market share 
increased again in the first half of 2023 (by 3.1% year-on-year) but did not exceed 
the levels before the energy (2021) and health (2019) crises. The largest contribution 

Sources: ECB (2023a), UN Comtrade (2023), UNCTAD (2023b), WTO (2023), SURS (2023c), IMF (2023); calculations by IMAD. Notes: REER hicp (PPI, ULC, 
GDP deflator): Real effective exchange rate in relation to 37 partners within and outside the euro area (weighted according to the relevance to Slovenia’s 
foreign trade), deflated by the harmonised index of consumer prices (HICP), producer price index in manufacturing (PPI), nominal unit labour costs (ULC) 
or GDP deflator (GDP deflator). NEER: Nominal effective exchange rate. The Slovenian export market share is calculated as the ratio of Slovenian exports 
to world exports or imports in nominal terms. Slovenian exports of goods do not include exports of pharmaceuticals to Switzerland - a proxy for strongly 
increased re-exports of pharmaceuticals, which do not reflect a change in competitiveness, have an insignificant impact on economic activity and are 
excluded from the national accounts data on exports. Export performance is the difference between the growth of real exports of goods and services and 
the growth of foreign demand, measured against the real imports of goods and services of trading partners (weighted according to their importance for 
Slovenian exports).
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 Figure 13: Deterioration of competitiveness indicators and goods export market share in 2022; despite modest growth in 
services market share, overall export performance in goods and services declined sharply
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to the decline in the market share since the start of the epidemic has come from 
unfavourable developments in road vehicles, where Slovenia has lost a third of its 
market share, against a backdrop of already considerably weakened EU and global 
trade and manufacturing affected by supply chain disruptions.

In the services sector, despite some positive developments in recent years, 
Slovenia has only exploited the potential of the fast growing global trade in 
knowledge-based services to a relatively limited extent. Slovenia’s services 
exports are heavily dependent on travel and transport, also due to the country’s 
favourable geographical location. Together, these two groups accounted for 57% 
of Slovenia’s services exports in 2022 (36% on a global level). During the health 
and energy crises, global exports of travel and transport services were subject to 
strong fluctuations, which also had a strong impact on Slovenia’s market share.  
The total market share of services increased by 6% compared to 2019 (on average by 
2% per year), while excluding the above-mentioned two service groups, which were 
very volatile in 2020–2022, it increased by 12% (or 4% per year). It is encouraging 
that Slovenia’s market share has increased in recent years in some high-growth 
knowledge-based services, for example administrative and support service activities 
(including R&D, professional and management consultancy activities, and technical, 
trade-related services) and intellectual property royalties. However, the market share 
of telecommunications, computer and information services stagnated or declined 
significantly over a longer period of time. The market share of financial services also 
declined. These four services groups accounted for two-thirds of the increase in 
global services trade over the period 2008–2022 and accounted for more than half 
of global services exports in 2022 (30% in Slovenia).

 Figure 14: Strong recovery after a sharp decline in Slovenia’s export share in the EU market at a time of great uncertainty in 
the energy markets; market share still lower than before the crisis

Sources: Eurostat (2023), SURS (2023c); calculations by IMAD. 
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2.2 Participation in global value chains

With increasing participation in global value chains (GVCs), countries seek to 
maximise their participation in the value added generated along these chains. 
One of the hypotheses in the literature on GVCs is that the relationship between the 
production stages and value added exhibits a “smiley” shape, suggesting that most 
value added accrues to firms at the two ends of the value chain (IMF, 2015). Similarly, 
a 2015 IMF study found that participation in the generated value added is higher in 
economies that are positioned more upstream in GVCs and that the upstreamness 
effect is greater in high-technology intensive industries. To measure upstreamness, 
Koopman et al. (2010) propose a position index,14 which measures the relative 

14 The position index is calculated as follows: PI=ln(1+FP/100)-ln(1+BP/100), where FP indicates forward GVC 
participation and BP indicates backward GVC participation.

0 5 10 15 20 25 30 35

Public services

Maintenance and repair of goods

Construction services

Personal, cultural and recreation services

Manufacturing services on physical inputs owned by others

Insurance and pension services

Intellectual property charges

Financial services

Telecom., computer, information

Travel

Transportation

Other business services

Share in services export, in %

Structure of services trade

World Slovenia EU innovation leaders  Innovation leaders outside EU

 Figure 15: Slovenian services trade is still mainly based on transport and travel, while globally, knowledge-based services 
are increasingly coming to the fore

Source: WTO (2023); calculations by IMAD. Note: EU innovation leaders: Sweden, Finland, Denmark, the Netherlands and Belgium; non-EU innovation 
leaders: Switzerland, USA, UK, South Korea and Singapore.
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importance of a country’s or sector’s forward or backward GVC participation15 and 
is also used in the analysis below. A higher value of the position index indicates a 
position further up the production chain, while a lower value indicates a position 
further down the chain. 

Slovenia’s position in GVCs is higher than the average of Visegrad countries but 
lower than the EU average. As expected, the old EU Member States are positioned 
higher than the EU average, while the innovation leaders as a whole are positioned 
slightly lower. The Visegrad countries are positioned lowest in the value chains. The 
dynamics of the position index between 2006 and 2018 shows a narrowing gap 
between the average of EU Member States, old EU Member States and innovation 
leaders on the one hand and Eastern and Central European countries, Visegrad 
countries and Slovenia on the other. Slovenia’s shift over this period was much larger 
than on average in CEE and the Visegrad group (see Figure 16). The preliminary data 
for 2020 show that the EU and the old EU Member States moved slightly downstream 
with the 2020 epidemic year, while the other country groups and Slovenia moved 
slightly upstream. 

In terms of the share of domestic value added in gross exports, Slovenia is 
ranked similar to the CEE countries, but behind the EU average, the old Member 
States and the innovation leaders. Between 2006 and 2018, Slovenia made only 
minimal progress in this indicator, while the share of domestic value added in gross 
domestic exports actually fell slightly in the other country groups. According to 
preliminary data, the mentioned indicator increased in 2020 compared to 2018, 
especially in the groups of countries including new Member States, innovation 
leaders and Slovenia.

Source: OECD Tiva (2022); calculations by IMAD. Note: According to EII,16 innovation leaders include Denmark, Finland, the Netherlands, Belgium and 
Sweden, Central and Eastern European Countries include the Czech Republic, Hungary, Poland, Slovakia, Slovenia, Bulgaria, Croatia, Estonia, Latvia, 
Lithuania and Romania, and the Visegrad group includes the Czech Republic, Hungary, Poland and Slovakia.

15 Forward GVC participation is defined as the domestic value added embodied in other countries’ exports in gross 
domestic exports, while backward participation is defined as the foreign value added embodied in domestic 
exports. 

16 EC (2021).

 Figure 16: The dynamics of the position index in the period 2006–2018 shows a convergence between the EU average, the 
old EU Member States and the innovation leaders on the one hand and the CEE countries and Slovenia on the other, but 
there is still a significant gap between the two groups for both indicators
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Among Slovenian industries, telecommunications rank lowest and information 
and communication activities highest, according to the position index within 
the range of EU values. Paper and printing, rubber and plastics, manufacture of 
vehicles and manufacture of electrical equipment also rank relatively low in the 
production chain. In contrast, financial and insurance services, manufacturing of 
computer, electronic and optical products, warehousing and storage, publishing, 
and audiovisual and radio and television activities are relatively high up the 
production chain. 

2.3 Financial performance of companies
In 2022, the overall financial situation of the corporate sector remained 
relatively favourable despite the lifting of most measures to mitigate the 
consequences of the COVID-19 crisis, continued investment momentum and 
rising energy prices. Corporate sector indebtedness and over-indebtedness were 
higher in 2022 than before the epidemic but lower than at the beginning of the 
global financial crisis (see Figures 18, 19 and 20). Indebtedness first declined during 
the COVID-19 and energy crises (2020–2022) under the influence of large-scale 
government measures to mitigate the consequences of the epidemic (in 2020) and 
then increased again in 2021 and 2022 as the measures were gradually withdrawn, 
investment increased and energy prices surged. Over-indebtedness17 only slightly 
increased with the outbreak of the epidemic (2020) and the energy crisis (2022). 
The concentration of net financial debt of the over-indebted companies remains at the 
same level as in 2019.18 In 2022, the debt-servicing capacity of companies remained 

17 Over-indebtedness is calculated as the sum of net financial debt (i.e. financial debt excluding cash), exceeding 
EBITDA by a factor of five (if FL  ≥  5) or as the sum of the overall net financial debt (if EBITDA  <  0). EBITDA 
is free cash-flow from operating activities (earnings before interest, taxes, depreciation and amortisation).  
FL – financial leverage (i.e. net financial debt/EBITDA).

18 In 2022, ten of the most indebted companies had roughly 23% and 50 had around 41% of the net financial debt 
of all over-indebted companies.

 Figure 17: In Slovenia, telecommunications, paper and printing, rubber and plastics, manufacture of vehicles,  
and manufacture of electrical equipment are the furthest from the European maximum in relative terms

Source: OECD Tiva (2021); calculations by IMAD. Note: Manufacturing and market services are included in the chart. 
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close to the best levels since 2006, despite a further significant increase in overall 
indebtedness and interest rates (see Figures 19 and 20).19 Similarly, profitability and 
liquidity were still around their best levels since 2006 according to most indicators 
(see Figure 18).20

19 Before the epidemic, the debt-servicing capacity had initially improved mainly due to deleveraging and later 
mostly due to the improved business results and low interest rates. However, in 2022, despite good business 
results, corporate borrowing increased and also became increasingly costly due to interest rate increases.

20 Profitability (in 2022): Net profit, EBIT, EBITDA and value added continued to increase. ROA, ROE, ROS, operational 
efficiency, net profit margin and EBIT margin, with the exception of EBITDA margin, were still close to their best 
values. Liquidity: The current ratio, net working capital to total liabilities, current and liquid assets under both 
definitions, and net working capital continued to increase. However, the quick ratio and the two cash ratios 
remained close to their peak values.

 Figure 18: Indicators of indebtedness, liquidity and profitability are still relatively favourable

Source: AJPES (n.d.); calculations by IMAD. Note: r. a. – right axis; Total debt comprises financial (including bank), operational and other liabilities of 
companies. Financial debt comparisons can be made as of 2006 (when 2006 Slovenian Accounting Standards were introduced).
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 Figure 19: Over-indebtedness and the debt-servicing capacity are still close to the most favourable levels since 2006

Source: AJPES (n.d.); calculations by IMAD. Note: Over-indebt. – over-indebtedness; C – IC – companies with interest coverage; FL – financial leverage;  
IC = . – companies with zero financial expenditure on interest; r. a. – right axis. 
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 Figure 20: The share of financial debt and thus also bank debt in total debt is at its lowest level since 2006; the shares of all 
other components have risen21,22

Although the financial situation of the corporate sector remains relatively 
favourable, the financial situation in some activities deteriorated significantly 
during the epidemic and the energy crisis (2020–2022)... In 2020 and 2021 mainly 
in some of the most affected market services (accommodation and food service 
activities, arts and recreation, and administrative and support service activities) 
and in 2022 in some of the more material- and energy-cost-intensive activities 
(construction, manufacturing and energy) and in holding and leasing companies. 
Bank debt is more than one-tenth higher than in 2019 in construction, administrative 
and support service activities, information and communication, accommodation 
and food service activities, electricity and gas supply, other activities, and real 
estate activities. Over-indebtedness in these activities23 and in holding and leasing 
companies has also risen by more than one-tenth. However, the debt-servicing 
capacity, measured as financial leverage, has deteriorated compared to the year 
before the outbreak of the epidemic, especially in holding and leasing companies24 
(where it is at its worst) and electricity and gas supply (for all these indicators, see 
Figure 19; by activities, see Appendix 6.1, Figure 1).

21 The share of financial debt in total debt has been falling since 2012 and, at 49.7% in 2022, reached its lowest level 
since 2006 (9.3 p.p. lower than in 2008, when total debt peaked). The share of bank debt has also been declining 
since 2011 and, at 21.3%, has reached its lowest level since 2006 (half as high as in 2008, mainly at the expense 
of short-term bank debt). However, borrowing by companies belonging to the group increased significantly 
(12.1% in 2022, the highest level since 2006; the share almost doubled compared to 2008) – particularly in the 
case of long-term borrowing, which has been higher than short-term borrowing since 2015, and in the share 
of other financial liabilities (16.4%; 6.6 p.p. higher than in 2008). The share of total operating liabilities has also 
increased since 2012 (with the exception of 2019) and was 40.2% in 2022 (to suppliers: 22.1%, other: 13.4%; to 
companies in the group: 4.6%; the overall share was 4.4 p.p. higher than in 2008). The share of other liabilities 
has also increased and, at 10.2% in 2022, was the highest it has been since 2006 (almost double compared to 
2008).

22 For flows of non-financial corporations’ financial liabilities by instrument and financing of non-financial 
corporations via trade credits and loans and factors in the demand for loans and flows of loans at non-financial 
corporations by creditor sector, see also BoS (2023c), Figures 5.5 and 5.8 with comments.

23  Except in electricity, gas supply and manufacturing.
24  The situation here deteriorated significantly in 2022. Their net financial debt increased by about one-fifth, while 

EBITDA fell by a good three-quarters.

Source: AJPES (n.d.); calculations by IMAD. Note: ST – short-term; LT – long-term; * Provisions: accrued expenses that generate liabilities which are going to 
be paid in the future (e.g. reorganisation, expected losses from onerous contracts, pensions, jubilee benefits and retirement benefits); Long-term accrued 
costs and deferred revenues*: accrued income that will cover planned expenses over a period of more than one year (also includes government grants and 
donations received for the acquisition of fixed assets on a non-repayable basis). 
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...which has led to a temporary increase in the share of companies with a 
relatively high exposure to insolvency risk, although according to most 
indicators, this share was already lower in 2022 than during the period of 
economic growth. The most problematic over-indebted companies are those that 
have net financial debt and negative EBITDA. They include zombie companies, 
which are at the highest risk of insolvency, as, in addition to net financial debt, 
they have negative EBITDA for at least three consecutive years. In 2022, 13.4% of all 
companies were the most problematic over-indebted companies (13.7% in the period 
of economic growth (2014–2019)). They employed 4.1% (4.5%) of all employees,25 
had 5.8% (2.9%) of total capital in their annual accounts and generated almost zero 
(1%) value added generated by all companies.26 All shares were lower than during 
the global financial crisis (2008–2013; see Figure 21). The productivity of these 
companies is low (see Appendix 6.1, Figure 2). In 2022, 49.6% of over-indebtedness 
(EUR 5.5 billion; 40.1% in 2014–2019)27 was concentrated in the most problematic 
over-indebted companies, the majority (almost 96.5%) in SMEs.28 By activity, 40% 
of the total over-indebtedness of these companies was concentrated in holding 
and leasing companies and more than 5% in companies engaged in real estate 
activities, professional and technical activities29, manufacturing,30 construction, and 
trade. In 2020–2022, over-indebtedness markedly increased in holding and leasing 
companies, electricity and gas supply, construction, real estate, and accommodation 
and food service activities31 (see Appendix 6.1, Figure 3). The bank debt of the most 
problematic over-indebted companies increased over the period 2020–2022 and 
accounted for 9.1% of total bank debt in 2022 (10% in 2014–2019).32 

25 In 2022, the share of companies and employees in these companies was highest in SMEs, by activities in holding 
and leasing activities and accommodation and food service activities, with regional differences in distribution 
(see Appendix 6.1, Figures 4 and 5).

26 In 2022, the number of companies with the highest risk of insolvency (so-called zombie companies) was the 
greatest since 2008 (5.4%; in 2008–2013 there were 3.8% such companies). They employed 0.8% (1.3%) of 
all employees and held 1.6% (2.8%) of all capital. Their value added was even slightly negative (0.04% of all 
companies).

27 In 2022, the over-indebtedness of zombie companies amounted to 29.4% of total over-indebtedness (EUR 
3.3 billion; 2008–2013: 16.3%; 2014–2019: 21.9%).

28 Within which its share in 2020–2022 increased in small and medium-sized enterprises while it fell in micro and 
large enterprises (see Appendix 6.1, Figure 3). 

29 The shares of indebtedness and over-indebtedness in technical and professional activities were highest in 
activities of head offices (NACE Rev. 2: 70; see also Appendix 6.1, notes to Figure 3). 

30 During the energy crisis (2022), over-indebtedness and indebtedness increased in the manufacturing sector 
(see also Appendix, notes to Figure 3). Companies in these activities face high cost pressures due to the energy 
price surge (see also Section 2.4) and received the largest share of grants in 2022, especially energy-intensive 
companies (about one-quarter of all grants; see Appendix 6.1, Figures 7 and 8). 

31 The assets quality of bank loans to companies in accommodation and food service activities also deteriorated 
the most during the crisis period (2020–2022) (see Appendix 6.1, Figure 6 with notes). Indebtedness and over-
indebtedness are higher in accommodation companies (NACE Rev. 2: 55), which also face above-average cost 
pressures from energy prices and received 5.6% of all grants in 2022 (see Appendix 6.1, Figure 8).

32 Their total debt accounted for 13.7% (12.6% in 2014–2019) of the total, while the financial debt accounted 
for 19% (17.2%) of total financial debt. In zombie companies it amounted to 1.5% of total bank debt or 
EUR 215.8 million, which was close to the lowest level since 2008 (2008–2013: 7.2%). Their total debt accounted 
for 6.3% (6.9%) of the total, while their financial debt accounted for 10.5% (9.4%) of total financial debt.
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With the help of a number of intervention measures, the Slovenian corporate 
sector has weathered the COVID-19 and energy crises relatively well, but 
it faces new challenges in 2023 with the uncertainties associated with the 
continuation of the war in Ukraine, further cost pressures,33 rising interest 
rates34 and extreme weather events,35 which require a carefully thought-out 
economic policy response, as the state cannot insure against all shocks.36  
If these uncertainties resulted in a significant reduction in the volume of business 
and no measures were taken to mitigate the consequences of the energy crisis37,38 
and help companies after the extreme weather events, this would have a negative 
impact on debt, liquidity and profitability indicators and thus on solvency and lead 

33 Despite the expected easing of cost pressures related to energy prices, wage growth and other remunerations.
34 Three-quarters of corporate bank debt is tied to variable interest rates, which have risen significantly since the 

second half of 2022 (June 2023: 5%). This was followed by fixed interest rates, which have seen a similar increase 
(June 2023: 5.7%). Both deviate significantly from the average levels of the low interest rate period (2009–2021; 
see also BoS (2023b), Figures 2.12, 2.14 and 2.19). They are still negative in real terms, but the upward trend 
has been more pronounced compared to the euro area. Slovenian companies are broadly resilient to interest 
rate hikes, as they have considerably improved the structure of their financing over the last decade in favour 
of equity and their net profits were still at record levels in 2022 (BoS, 2023d). According to the Banking System 
Challenges Survey, however, just under half of banks expect the quality of their loan portfolios to deteriorate as 
a result, and this is likely to be particularly pronounced in 2024 (see also BoS (2023b), Figure 2.20).

35 An estimated loss of EUR 380.9 million was reported by 1,173 companies (machinery and equipment: EUR 168.3 
million; inventory: EUR 90.8 million and revenue loss: EUR 121.8 million; MGTŠ, 2023).

36 The fiscal burden has increased considerably as a result of the intervention measures. The pressure to provide 
social support as part of the structural transformation of the economy is very high and requires a shift in focus 
from monetary to fiscal policy – setting growth-enhancing spending priorities together with fiscal restructuring 
to ensure sustainable debt levels (see also Gopinath (2023) and on the need for fiscal restructuring also Section 
3.3.1).

37 ZPGVCEP (2022) and ZPGVCEP-A (2022): (i) support to the economy for the period 6–12/2022 amounting to 
approximately EUR 59.7 million (available: EUR 80 million; see also Appendix 6.1, Figures 7 and 8); (ii) an increase 
in the earmarked assets of the Slovenian Enterprise Fund (SEF; EUR 6 million) to provide liquidity to enterprises 
(P7E 2023; in the amount of EUR 10 million).

38 ZPGOPEK (2022), ZPGOPEK-A (2023) and the Decree (2022): (i) support to the economy for the period 1–12/2023 
is estimated at around EUR 341.5 million (available: EUR 650 million; see also Appendix 6.1, Figures 9 and 10), 
(ii) job retention measures: (a) short-time work and (b) temporary lay-off (available: EUR 80 million); and (iii) 
liquidity measures for the economy: (a) increase of earmarked assets of ESF (2023: EUR 10 million, 2024: EUR 10 
million) and the Public Fund of RS for regional development (SRRS; 2023: EUR 20 million, 2024: EUR 10 million), 
(b) financial engineering of the Slovenian Export and Development Bank (SID bank; ORMG1 (2023a): EUR 50 
million; new measure ORMG2 (2023): EUR 100 million; PROMET2 (2023b): EUR 19.2 million).

 Figure 21: The share of companies with relatively high exposure to insolvency risk has declined after a temporary increase in 
the first year of the epidemic and is lower than during the global financial crisis

Source: AJPES (n.d.); calculations by IMAD. Notes: Employees – the average number of employees based on hours worked (AOP 188); Value added*: gross 
operating yield (AOP 126) – subsidies, grants, annual leave payments, compensations and other revenue related to business effects (AOP 124) – costs of 
goods, materials and services (AOP 128) – other operating expenses (AOP 148), was slightly negative in 2008, 2015, 2016, 2020 and 2022.
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to an increase in outstanding liabilities, which in turn could result in an increase in 
the number of bankruptcies.39 However, economic policy measures need to focus 
on supporting the healthy cores of the economy that are not over-indebted in the 
long term and are able to survive in the long run, especially on the development-
oriented niche segments of the economy with high growth potential.40 Facilitating 
the funding and thus the preservation of zombie companies (i.e. the unhealthy cores 
of the economy)41 prevents the optimal allocation of production resources to more 
productive companies and, as a result, hinders both productivity and economic 
growth.42 The production resources of companies with relatively high exposure to 
insolvency risk would not necessarily be lost in the event of proper restructuring 
of over-indebted companies, also taking into account the general labour shortage.

2.4  The impact of rising energy costs on energy-
intensive companies

The turmoil in international energy markets led to a sharp rise in energy prices 
in 2022, while the mitigating measures varied among countries and among 
consumer types. Limited energy supply as a result of the Russian-Ukrainian war 
had a strong impact on international energy markets in 2022. In addition, electricity 
generation in Slovenia and some other EU countries was affected by adverse weather 
conditions and the shutdown of nuclear power plants. Exchange prices for gas and 
electricity, two of the most important energy products for industrial production,43 
reached historic highs in 2022. However, the measures taken to mitigate the sharp 
rise in energy prices varied among countries and among consumer types. The actual 
increase in cost pressures and its impact on business performance also depended 
on the ability to increase energy efficiency and switch to cheaper energy sources in 
the short run, as well as the ability to contain other operating costs and pass them 
on to final prices. 

The strongest increase in electricity prices was observed among large energy 
consumers. In 2022, the electricity price (excluding VAT44) for a small non-household 
consumer (IA) in Slovenia rose by an average of 11% compared to 2021, for a 
typical consumer (IC) by 85% and for a large consumer (IF) by 118%. This means 
that the electricity prices for the different consumer types have almost converged. 

39 In Slovenia, the number of bankruptcies in 2020–2022 remained lower than before the epidemic, showing 
that business entities, with the support of the state, have adapted well to the crisis, which has hit market 
services (accommodation and food service activities, administrative and support service activities, and art and 
recreation), with a large share of sole proprietors, the hardest (see also Tavčar, 2023). A similar trend continued 
in the first half of 2023, with no increase in the average monthly number of bankruptcy proceedings initiated 
against non-financial corporations compared to 2022. However, accommodation and food service activities 
stand out with a 16.4% increase in the number of bankruptcy proceedings compared to 2022. This was also the 
only activity where the number of insolvencies was higher than in 2019. Construction is also approaching pre-
epidemic levels, with the number of bankruptcy proceedings increasing since 2022 (see also BoS (2023c), Figure 
5.11).

40 For detailed possibilities of economic policy in this area, see also Demmou et al. (2021) and Diez et al. (2021).
41 In 2022, the most problematic over-indebted companies received 3.2% (EUR 28.8 million; 6.9% in 2008–2013) 

and zombie companies received 0.5% (EUR 4.2 million; 1% in 2008–2013) of all subsidies to the business sector 
(EUR 900.4 million).

42 The epidemic and the energy crisis, which affected both low- and high-productivity companies, and the broad 
measures taken to mitigate their consequences, hindered an optimal reallocation of production resources 
from low-productivity to high-productivity companies (the so-called “cleansing effect”). It is expected that the 
phasing-out of measures will enable these mechanisms to return to their optimal function (EC, 2022a). See 
Figure 7 and IMAD (2023), Box 1, for more on the small effect of company exits, and Bighelli et al. (2022), section 
5.1, for the impact of job retention schemes on the allocation efficiency in Slovenia in 2020.

43 In 2021, natural gas and electricity accounted for around two-thirds of final industrial energy consumption in 
the EU and around three-quarters in Slovenia.

44 Price including levies, taxes and excise duties, but excluding VAT.
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Higher price increases for large consumers were also observed in the EU average.  
The increase in electricity prices in Slovenia was slightly higher than the EU average, 
but the price level remained lower than the EU average for all consumer types in 
2022, most significantly (by one-third) for small consumers (see Appendix 6.2). The 
increase in natural gas prices has been much more evenly distributed among the 
different types of non-household consumers in Slovenia than for electricity (between 
81% and 93% for a typical consumer – I3) and is also in line with the EU trend.

In line with the price trend, the largest increase in the energy costs to business 
revenues ratio was seen among large energy consumers, including companies 
in energy-intensive industries.45 The energy costs of companies in Slovenia 
increased by 58.8% on average in 2022 (after an increase of 22.8% in 2021), with their 
share in operating revenues amounting to 2.6%. For the quarter of the largest energy 
consumers (4th quartile interval), the average burden of energy costs on operating 
revenues was 3.1%, the highest in the period analysed (2008–2022). The burden 
of energy costs on company revenues has also risen sharply in energy-intensive 
activities, which – in addition to large companies – are mostly large consumers. The 
increase was most pronounced in the paper industry, which also stands out in terms 
of the share of gas consumption.46

45 In 2021, around 17% of the value added and 50% of the energy costs of the manufacturing sector (C) were 
accounted for by companies in the energy-intensive industries (C17: manufacture of paper, C20: manufacture 
of chemicals, C23: manufacture of non-metallic mineral products, C24: manufacture of basic metals).

46 The energy costs of companies in the paper industry increased by 107.7% in 2022 and reached 13.7% of 
operating revenues, the highest in the period analysed. Natural gas accounted for more than half of the paper 
industry’s energy consumption in 2020 and also stands out with its high share in an international comparison 
(see also Productivity report 2022 (IMAD, 2022b, p. 87)). In the manufacture of basic metals, which is one of the 
most energy-intensive activities (see appendix) and is also characterised by high gas consumption (especially 
in the iron and steel segment), the increase of energy costs was less pronounced: 91.3%, to 8.3% of operating 
revenue. Over the last ten years, the manufacture of basic metals has significantly restructured its production 
and reduced its energy cost burden.

 Figure 22: Large differences in electricity price increases by consumer type in 2022; price increases for natural gas were more 
uniform in Slovenia 

Sources: SURS (2023c), Eurostat (2023); calculations by IMAD. Notes: Bands of electricity consumption: IA: < 20 MWh, IB: 20 MWh–500 MWh, IC: 500 MWh–
2000 MWh, ID: 2,000 MWh–20,000 MWh, IE: 20,000 MWh–70,000 MWh, IF: 70,000 MWh–150,000 MWh, IG: > 150,000. Bands of natural gas consumption: I1: 
< 1,000 GJ, I2: 1,000 GJ–10,000 GJ, I3: 10,000 GJ–100,000 GJ, I4: 100,000 GJ–1,000,000 GJ, I5: 1,000,000 GJ–4,000,000 GJ, I6: > 4,000,000 GJ.
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In 2022, the business results of most activities – including the energy-intensive 
ones – were solid... The exceptions were the energy supply (NACE D) and mining 
and quarrying (NACE B) companies, which on average operated at a loss. However, 
for manufacturing companies, which are more exposed to both energy costs and 
international competition, operating efficiency and profitability rates were actually 
the highest since 2008 and higher than the average for the economy. Against a 
backdrop of high nominal growth in operating revenue, the performance of energy-
intensive manufacturing firms was also favourable. 

 Figure 23: The increase in the energy costs to revenues ratio was more pronounced among large electricity consumers 

Source: AJPES (n.d.); calculations by IMAD. Note: Companies are classified into quartiles according to absolute energy costs. The first quartile interval 
comprises 25% of companies (or manufacturing activities) with the lowest energy costs expressed in euros, the second (third) those with energy costs 
between 25% and 50% (between 50% and 75%), and the fourth 25% of companies with the highest energy costs. The analysis includes companies with at 
least one employee and a positive value of income and energy costs, whereby the energy costs may not exceed the income.
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 Figure 24: Among energy-intensive activities, the highest increase in cost pressures was seen in the manufacture of paper 

Source: AJPES (n.d.); calculations by IMAD. 
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...which suggests that, on average, firms have managed to pass on high cost 
increases to prices. The AJPES data do not allow a more detailed breakdown of 
nominal income growth into price and volume effects, but comparable data suggest 
a strong spill-over effect of higher costs on prices. For example, the industrial 
producer price index in Slovenia recorded a sharp increase last year, which was more 
pronounced than in the euro area, and this also applies to most energy-intensive 
activities (see Appendix 6.2). On the other hand, their production volume decreased 
significantly, especially in the second half of the year, which (with limited possibilities 
to improve energy efficiency or switch to alternative energy sources in the short run) 
is most likely related to a loss of competitiveness as well as to the rationalisation 
of (more energy-intensive) production at a time of high price increases and energy 
insecurity. The decline in the production of energy-intensive activities has continued 
in the first half of 2023, while producer prices have also gradually declined, due to a 
fall in the prices of energy and other raw materials.

 Figure 25: Despite higher cost pressures, when it comes to business performance, energy-intensive manufacturing activities 
mostly exceeded the average in the economy as a whole in 2022

Source: AJPES (n.d.); calculations by IMAD. 
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Box 2 Empirical correlation between energy prices and company 
performance

Higher energy prices have a negative impact on company performance 
in the short term and thus create the need to increase energy and capital 
efficiency. According to the empirical literature, rising energy prices have 
a negative impact on productivity and the EBIT margin in the short term.47  
For example, a 5% increase in energy prices, ceteris paribus, is expected to 
reduce productivity48 by an average of just over 0.4% one year later (André et 
al., 2023). The estimated decline in productivity is likely to be greater in smaller 
companies, in more energy-intensive sectors, in companies with a lower mark-up 
over marginal costs, in less capital-intensive and less capital-efficient companies, 
and under financially less favourable conditions (lower liquidity ratio, greater 
dependence on external sources of financing). At the same time, higher price 
increases (by one p.p.) are expected to reduce EBIT margin49 growth next year by 
an average of between -0.043 p.p. (electricity) and -0.225 p.p. (gas) (CompNet, 
2023), while the impact of prices on energy efficiency,50 employment, investment 
and the share of renewable energy is less pronounced. 

Unlike in the short term, productivity gains are intensified in the longer 
term, but only in the case of weak energy shocks and in less energy-intensive 
activities; in this regard, investments play an important role. Four years after 
a weak energy shock,51 productivity growth is likely to rise by around 1 p.p. on 
average, while it is likely to fall by around 2 p.p. on average following a stronger 
shock (André et al., 2023). Weak shocks are more likely to have a favourable impact 
on productivity in less energy-intensive sectors and in companies with higher 
investment activity. The latter is positively influenced by the financial stability 
of companies, the restrictiveness of environmental policy, the sustainability of 
economic policy and a positive output gap, among other factors. 

47 In line with the results of André et al. (2023): an analysis of the performance of companies in the manufacturing 
and construction sectors with at least three employees, located in 21 countries in the period 1995–2020; and 
CompNet (2023): an analysis of companies with at least 20 employees, located in 8 EU Member States in the 
period 2007–2016. 

48 EBIT margin is the ratio of the company’s profit (before interest and taxes) to its turnover. Productivity means 
multifactor productivity in the model decomposition of value added according to Wooldridge (2009). 

49 The ratio of operating profit or loss (EBIT) to net sales.
50 Value added per TJ (tera joule) of energy consumption.
51 A weak shock means a relative price change whose absolute value is less than 1 standard deviation measured 

over the entire time series. In the same sense, a strong shock means a relative price change whose absolute 
value is greater than 1.5 times the standard deviation.
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3 Key factors of Slovenia’s  
economic performance

The weak productivity growth over the last decade and a half, which has not allowed 
a more visible narrowing of the gap with the more advanced economies, is the result 
of a modest level of investment (see Section 2.1) and, from a structural perspective, 
in particular the too slow transition to a smart (including digital) and green economy 
(IMAD, 2022b, 2023). This chapter on key factors of productivity and competitiveness 
therefore starts by providing an overview of indicators of innovation, digital, 
sustainability, organisational and business transformation and a detailed analysis 
of investment, with a focus on investment in smart and green transformation. This 
is followed by an analysis of the available indicators on human and social capital, 
which, in a context of massive demographic, technological and climate change and 
the associated rapidly changing skills needs, has a significant impact on investment 
decisions and thus on restructuring and raising the productivity of the economy.  
The transformation of the economy to raise productivity must also be supported by a 
business environment that encourages investment, innovation, and knowledge and 
skills building. The analysis of the business environment at the end of the chapter 
focuses on the tax aspect, the availability of financing, the impact of bureaucracy, 
and agility and the values and habits that define it.

3.1 Transition to a smart, green economy52

Accelerating the green transition is becoming increasingly urgent in the 
face of more pronounced climate change and associated more intense and 
destructive weather events, presenting both a challenge and an opportunity 
for development. The consequences of climate change, such as heatwaves, 
droughts, fires, storms and floods, are driving up production costs and increasing 
the need for radical changes in production and living patterns. As climate change 
affects many activities, such as agriculture, energy and industry, and services, 
it is estimated that around one-tenth of GDP has already been lost for Europe 
(European Environment Agency, 2023; ECB, 2023c; Ellerbeck, 2022; COACCH, 2019). 
The ecological footprint, which measures the impact of production processes and 
lifestyles on the environment, is high in Slovenia, similar to the European average, 
reflecting unsustainable development that has not improved in the last decade 
(Global Footprint Network, 2023).53 Due to the current delay, the transition in the 
coming years will have to be accelerated and will imply a change in the structure 
of the economy. As the challenges will be greatest in polluting activities, activity in 
these will decline rapidly, while activity in less polluting activities, and especially in 
activities that have an impact on environmental improvement, will increase (Varga 
et al., 2021). The transition to a low-carbon circular economy, supported by the 
development and deployment of innovative technological breakthroughs, is thus 
becoming a source of new competitive advantage and opportunities for new jobs 
and development, especially where green transformation is being pursued more 
ambitiously. 

52 For a detailed analysis of the transition to a low-carbon and circular economy, see the Productivity Report 2022 
(IMAD, 2022b).

53 In the last decade, the ecological footprint of Slovenia has twice exceeded its biological capacity, which creates 
a large ecological debt (Global Footprint Network, 2023).  
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While the share of recovered material use in total material use in 2021 is again 
slightly closer to the EU average... The circular material use rate, which is one of 
the indicators of the circular economy, has doubled in Slovenia over the last decade 
(to 11%), but it is still well below the average of the leading countries (18% to 34%) 
and also slightly below the EU average (11.7%) (Figure 26, left).54 In 2021, the gap 
with the EU narrowed slightly, but at the same time the circular material use rate 
in Slovenia still lagged behind the 2019 value. In terms of material productivity, 
expressed as GDP per unit of material use, Slovenia is significantly lagging behind, 
in particular in the productivity of fossil energy use (OECD, 2023g), by more than 
a quarter compared to the EU average, and the gap has widened further in recent 
years. This stems from increased road transport and the resulting above-average use 
of energy fuels and partly also from energy-intensive manufacturing activities with 
(too) low value added.

... the progress in emissions and energy productivity, despite a relative 
improvement in 2021, is too slow, mainly due to road transport. Slovenia’s 
emissions and energy productivity gaps with the EU average have not been reduced 
over time (they are around 10%), and compared to the top three countries, Slovenia’s 
productivity gaps are by more than 50% lower.55 In 2021, Slovenia’s growth in 
emissions and energy productivity was more pronounced (8% and 6%56) than the EU 
average (3% and 2%), as GHG emissions and energy use increased less than the EU 
average, in the context of a post-COVID-19 economic recovery and slightly higher 
GDP growth. The overall increase in emissions in 2021 (by 0.8%) was driven by a 
renewed increase in transport emissions (by 14%), while most other sectors saw  
a decrease in emissions (ARSO, 2023; Eurostat, 2023). 

The green transition requires radical improvements in environmental 
productivity and circularity of resource use and the promotion of sustainable 
mobility. Accelerating the deployment of RES is of key importance and will require 
increased investment from both the public and private sectors. Emissions-intensive 
economies included in the emissions trading system (ETS) are being encouraged to 
find environmentally sound solutions by rising prices of allowances, while material- 
and energy-intensive economies are being encouraged to find environmentally 
sound solutions by high prices of raw materials and energy. In this context, 
maintaining the availability of critical raw materials that are limited in nature is 
becoming increasingly challenging, as the demand for them is rapidly increasing 
in the green transition (International Energy Agency, 2023). There is an urgent 
need to increase the efficiency of their use and reuse (EC, 2023a), while promoting 
sustainable consumption, maximising the use of products and thus preventing waste 
generation. Given the huge impact, a radical stepping up of all sustainable forms of 
transport is of particular importance. To achieve the necessary changes, attention 
must be targeted on infrastructure modernisation, technological breakthroughs 
and sustainable entrepreneurship. Consumers, investors and employees also expect 
sustainability, and this will become even more important in the future.  

54 The leading countries in terms of the circular material use rate in 2021 were the Netherlands, Belgium and 
France. A higher rate of processed substances (circular use) means a greater use of secondary materials. These 
replace primary raw materials, thereby reducing the environmental impact associated with the extraction of 
primary raw materials and waste management. The majority of processed substances in Slovenia are minerals 
and metals (around 65% in total), which are mostly used in the processing industry and construction (SURS, 
2023c).  

55 The leading countries in emission productivity in 2021 were Sweden, Denmark and Luxembourg and in energy 
productivity Ireland, Denmark and Malta. 

56 In the manufacturing industry, energy productivity has doubled since 2005 and has exceeded the EU average 
since 2019 (by 5% in 2021), while its lag behind the leading countries remains at around a third.
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In the area of smart transition, Slovenia has not yet managed to return to the 
ranks of strong innovators according to the European Innovation Index (EII), 
despite its progress since 2020.57 The gap with the EU average has more than 
halved since 2020 according to the EII, and in recent years, Slovenia has again 
outperformed Italy, Spain and Portugal, reaching 13th place in the EU (Figure 26, 
right). On the other hand, the too slow progress is reflected in the fact that Slovenia 
only reached the EII of the 2016 EU average in 2023 and also that the gap with the 
innovation leaders, although this has also been decreasing since 2020, remains much 
larger than before 2018. Slovenia’s too slow progress in innovation is also indicated 
by the Global Innovation Index, according to which it ranks 33rd in 2022 and 2023, 
which is lower than in the previous six years (WIPO, 2023).

57 The EII classifies countries into four groups: the innovation leaders are those above 125% of the EU average in 
EII, followed by strong innovators (EII between 100 and 125%), then moderate innovators (EII between 70 and 
100%), which include Slovenia, and finally emerging innovators with an EII below 70% of the EU average.

 Figure 26: Environmentally linked productivity is improving (left), as is Slovenia’s innovation capacity as measured by the 
European Innovation Index (right), but the gap with the EU average remains and has even widened considerably compared 
to the innovation leaders

Sources: European Commission (2023d), Eurostat (2023); calculations by IMAD. Notes: Emission productivity is expressed as GDP per unit of GHG emissions, 
energy productivity as GDP per unit of energy use, and the use of processed matter as its share in the total use of matter (Figure left). »EII« stands for 
European Innovation Index.
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Source: European Commission (2023d); calculations by IMAD. Notes: The figure on the left shows the four types of activities that make up the EII, namely 
Framework Conditions (“Fram. cond.«), Investments (»Invest.«), Innovation Activities (“Innov. act.«) and Impacts (»Impacts«)58. The figure on the right shows 
the three innovation dimensions that make up the activity type »Impacts«, namely impacts on employment structure (“Employ.«), impact on sales structure 
(“Sales«) and impact on environmental sustainability (»Environ.«). The data on the y-axis shows the situation according to the index in 2023, while the x-axis 
shows the relative change with respect to the change in the EU average over the period 2020–2023, where the abbreviation SI refers to Slovenia and IL to 
the innovation leaders. 

In the period 2021–2023, Slovenia has been progressing faster than the EU 
average and the innovation leaders in improving framework conditions and 
innovation transformation, but it continues to lag far behind both groups of 
countries in terms of investment. Slovenia is more innovation-active than the EU 
average (see “Innov. act. SI«, Figure 27, left), as it has a higher share of innovation-
active companies, and also outperforms the EU average in providing the framework 
conditions for innovation, i.e. human resources, the science and research system and 
digital accessibility (see »Fram. cond. SI«). At the same time, however, it is lagging 
far behind the innovation leaders in both areas. While Slovenia has been improving 
faster than both groups of countries in both aspects since 2020, at current dynamics 
it would take more than 30 years to reach the EII of the innovation leaders. To leapfrog 
among the leaders, Slovenia will therefore need to address its biggest weakness, i.e. 
underinvestment in innovation, where not only does it lag far behind the EU average 
and even further behind the innovation leaders, but the gap is getting even wider.

As a result, the performance and effectiveness of the transition to a smart 
economy can be assessed as merely average, with significant untapped 
potential. In terms of employment impact, Slovenia has, on the one hand, an above-
average share of employees in knowledge-intensive activities, with an eighth-
place ranking, and is also making progress in the area of sales structure, where, 
for example, it is already among the leading EU countries in terms of the share of 

58 The EII consists of the presented four types of activities, which are further divided into innovation dimensions, 
which are composed of individual indicators. See the methodology report (EC, 2023e) for detailed explanations; 
for an overview we summarise the composition of the activity types. “Framework conditions” refers to human 
resources, attractiveness of the scientific research system and digitisation, “Investments” refers to funding and 
support, firm investments, and the use of information technologies, “Innovation activities” refers to innovators, 
linkages and intellectual assets, and “Impacts” refers to impacts on employment, sales and environmental 
sustainability.

 Figure 27: Structural factors influencing innovation, including innovation performance, are improving, but the gap with the 
innovation leaders, especially in terms of investment, remains significant  
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exports of medium- and high-tech-intensive products, with a fifth-place ranking 
(Figure 27, right). On the other hand, it continues to have one of the lowest shares 
of knowledge-intensive services exports in the EU and only an average share of 
new product revenues. The average innovation performance, as well as its average 
improvement, is also confirmed by the corresponding index calculated by the EC’s 
Joint Research Centre (Bello et al, 2022)59, according to which Slovenia’s innovation 
performance, while considerably above the V4 average, lags significantly behind the 
innovation leaders. The economic complexity and resilience indicators also show 
that Slovenia’s transition towards a smart green economy is on the right track. In the 
former, according to the methodology of the Observatory of Economic Complexity, 
Slovenia has risen from 12th to 5th place in the EU over the last 20 years (OEC, 2023), 
which is also confirmed by the study by Crescenzi et al. (2020), according to which 
Slovenia is becoming increasingly diversified technologically, which means that it 
»uses knowledge from an increasing number of domains in the development of 
new products over time« (ibid., p. 32). At the same time, Slovenia, with a ranking of 
9th, also demonstrates a relatively high level of resilience, especially when it comes 
to social progress and cohesion, financial resilience, and economic independence 
(Hafele et al., 2023).

3.1.1 Framework conditions

3.1.1.1 Human resources for innovation

Human resources are Slovenia’s comparative advantage according to the EII 
methodology, but more attention will be needed to develop top-quality human 
resources, such as researchers and people with PhDs, especially in technical 
fields, to move to the top. In terms of the share of the population with a higher 
education qualification or participation in lifelong learning,60 Slovenia is above the 
EU average and does not lag far behind the innovation leaders (see Section 3.2). 
The differences are more marked in the availability of top-quality human resources. 
For example, Slovenia is at the level of the EU average in the number of new PhDs 
in technical fields (science, technology, engineering and mathematics) per 1,000 
population aged 25–34, but it is well behind the innovation leaders. When it comes 
to researchers, their numbers have mostly increased over the period 2010–2021, but 
not enough to reduce the gap to the innovation leaders (Figure 28, right). Trends 
have been positive over the longer term, especially in the business sector, and as of 
2018 have also turned positive in the public sector,61 although still quite marginally. 
However, fewer researchers from abroad migrated to Slovenia than emigrated from 
Slovenia in the period 2001–202062 (EC, 2022b, 2023f ), which has a negative impact 
on the capacity of R&D activity in Slovenia. As regards the development of future 
human resources, while the number of young researchers supported by the state has 
been increasing since 2018 (ARRS, 2023), higher education institutions and institutes 
are facing difficulties in attracting candidates for young researchers due to the lack 
of attractive conditions in relation to the labour market situation (ARRS, 2023). 

59 For a methodological explanation, see IMAD (2023, p. 43). 
60 This raises concerns about the intensity of the training. According to the data available for 2020, an employee 

who has been involved in education or training has been in education or training for 21.3 hours on average in 
Slovenia, 22.6 hours on average in the EU and 25.5 hours on average in the innovation leaders (Eurostat, 2023).

61 The public sector includes both the higher education sector and the state sector. In the business sector, which 
accounts for around 60% of researchers (in 2021, EU: 56.3%; IL: 68.3%), their number has mostly increased in 
the last ten years, which has had a positive effect on the sector’s innovation capacities. At the same time, the 
proportion of younger researchers (under 35) is much higher in the business sector than in the public sector.

62 According to data, the ratio of researchers who immigrated to Slovenia and those who emigrated from it was 
0.94 in the period 2001–2020 (IL: 1.01; V4: 0.77) (EC, 2022b).
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3.1.1.2 The scientific research, innovation and  
entrepreneurship ecosystem

The scientific research system is increasingly open and developing faster than 
the EU average, but the gap to the innovation leaders, especially in terms of 
its excellence, remains very large. Slovenia’s scientific research system is well 
integrated internationally, both in terms of scientific publications co-authored 
with foreign scientists and in terms of the share of foreign students in PhD studies.  
In the former, while Slovenia has regressed slightly in the last year, it is making faster 
progress than the EU average in this area over the longer term. In the latter, the share 
of foreign students in PhD studies has increased significantly over the last three 
years, but Slovenia is still lagging behind the EU average.63 At the same time, the 
gap with the innovation leaders in both areas remains significant, which may also be 
a consequence of the system’s weakness in terms of scientific research excellence. 
Slovenia ranks only 18th in the EU in terms of the share of scientific publications 
among the 10% most cited publications in the world and is even behind the EU 
average in this regard. It is worrying that Slovenia has not been able to improve its 
relative performance in this area over a longer period, which could also be linked to 
underinvestment to date.64

Although there is above-average cooperation between science and innovation 
stakeholders, this is mostly short-term, which is also a consequence of a too 
weak innovation system. The ability of science and business to work together  

63 The share of foreign students in PhD studies in 2021 (latest international data) was 20.8% (EU: 23.0%; IL: 34.6%) 
(Eurostat, 2023).

64 However, where it is expected to improve markedly in the future, in line with the adopted Scientific Research 
and Innovation Activity Act in 2021, it could, of course with a significant delay, be reflected in improved 
excellence at a later stage.

Figure 28: Slovenia does not have comparatively poor conditions for innovation, especially in the area of human resources, 
but to move to the innovation leaders, it will be necessary to create top-class conditions here as well

Sources: European Commission (2023d), Eurostat (2023); calculations by IMAD. Notes: The figure on the left shows the three innovation dimensions that 
make up the EII activity type »framework conditions«, namely human resources (»HR«), an attractive research system (“Research«) and digitalisation 
(»Digit.«), where SI refers to Slovenia and IL to the innovation leaders. The data on the y-axis show the state of the dimension according to the index in 2023, 
while the x-axis shows the relative change of the dimension with respect to the change in the EU average over the period 2020–2023. 
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(in scientific collaboration, human resource mobility and innovation development) 
is a comparative advantage for Slovenia according to the EIIs (Figure 35, left), but 
progress could be much more significant if the weaknesses in the innovation 
system that foster such collaboration were addressed. This is confirmed by a survey 
conducted among stakeholders of the innovation system in Slovenia (VVA et al., 
2021), which showed a lack of (mainly long-term) cooperation between knowledge 
institutions and the business sector, as well as, for example, a lack of knowledge on 
product commercialisation. This is due, among other things, to a lack of recognition 
of the opportunities that SRIPs (Strategic Research and Innovation Partnerships) 
can bring, especially by the government, but also, for example, to a lack of tailoring 
of government actions to the specific needs or potentials of stakeholders in the 
individual phases of product or service development (VVA et al., 2021).

The business support environment is not sufficiently encouraging, and too 
many Slovenian start-ups go abroad. Innovative start-ups with breakthrough 
high-tech solutions with global growth potential have a significant impact on the 
creation of high value added and new jobs.65 According to the identified good 
practice66 standards that should contribute to improving the business conditions 
of start-ups or the quality of the so-called »start-up community« in the EU  
(EC, 2021a), Slovenia achieves 61% of these standards (ESNA, 2022).67 This is below 
the EU average (62%) and places Slovenia only 18th out of the 23 EU Member States 
for which results are available, while all innovation leaders exceed the EU average. 
The above is reflected in the number of start-ups per million inhabitants, where 
Estonia and Lithuania rank at the top (1,408 and 706 respectively), while Slovenia, 
with 238 start-ups, lags far behind the EU average (550), though still outperforming 
nine EU countries (Rus et al., 2023). Worryingly, among the 14 CEE countries, Slovenia 
has the fourth highest share of start-ups that have relocated their headquarters 
outside the region, at 68% (dealroom.co et al., 2022).68

3.1.1.3 Digital connectivity

Closing the digital connectivity gap should be accelerated, in terms of its 
impact both on international attractiveness for living and working and on 
more balanced regional development. Very high-capacity fixed network coverage 
in Slovenia is 75.5%, which is slightly above the EU average (73.4%) and significantly 
below that of the innovation leaders (85.5%). For internet access with a speed of 
at least 100 Mbps per user, Slovenia is slightly behind the EU average, and it is 
significantly behind the EU average for gigabit access. The latter is available to 4.5% 
of households in Slovenia and 13.8% in the EU, while the leaders France, Hungary 
and Romania provide gigabit access to 39.9%, 29.8% and 23.3% of households 
respectively. On the one hand, this is reflected in the relatively low data transmission 
speeds to the user, where Slovenia ranks 55th among 182 countries in the world 
and 17th among EU countries (Ookla, 2023), which means that Slovenia is not a 

65 Slovenian start-ups create more than 50 jobs per EUR 1 million of capital invested, ranking Slovenia fourth 
among all European countries (not only in the EU) (dealroom.co et al., 2022).

66 This refers to eight standards: (1) fast start-up creation and smooth market entry, (2) attracting and retaining 
talent, (3) stock options, (4) regulatory innovation with a “Think Small First” approach, (5) public procurement 
of innovation, including technology transfer policy, (6) access to finance, (7) social inclusion, diversity and 
protecting democratic values, and (8) digital-first manner (EC, 2021a).  

67 ESNA (Europe Startup Nations Alliance) baseline report (ESNA, 2022). As data availability is still significantly 
limited for many standards, extreme caution is needed when comparing them (ibid.). Also, there is not yet a 
common methodology in place for defining or capturing data from the start-up ecosystem. 

68 Bulgaria (76%), Ukraine (96%) and Belarus (99%) also have a higher share, while the Czech Republic (11%), 
Lithuania (8%) and Poland (7%) have the lowest.
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particularly attractive place to live and work in this respect. On the other hand, lower 
internet coverage and access have a regional dimension, as rural areas have not 
only poorer access (OECD, 2022b; AKOS, n.d.), but also lower data speeds (Caldas et 
al., 2023).69 In terms of mobile network coverage, Slovenia ranks 19th, with 63.9% 
5G signal coverage, and is thus well behind the EU average (81.2%). According to 
the Digital Slovenia 2030 Strategy (Government of the RS, 2023), these gaps are 
expected to be closed by 2025 and 2030 respectively.

3.1.2 Investments

3.1.2.1 Investments in fixed assets

In Slovenia, investments contributed significantly to economic growth until 
the global financial crisis; then followed a period of deleveraging and low 
investment activity, while in the last five years, investment growth has been 
among the highest in the EU. Until 2008, investments grew rapidly, both in business 
and infrastructure, with intensive motorway construction making an important 
contribution. After the global financial crisis, investments fell sharply, mainly 
due to problems in the banking sector, corporate deleveraging and worsening 
expectations. Over the period 2007–2012, only Greece experienced a decline greater 
than Slovenia’s. In the following five-year period, there was, on average, investment 
growth. Within this period, investments declined temporarily in 2016 under the 
impact of the completion of the EU drawdown, before recovering strongly in 2017. 
However, investment activity during this period was still among the weakest in the 
EU. On average, the 2017–2022 period saw a return to investment growth; while 
this was more moderate than before the global financial crisis, Slovenia was among 
the EU countries with higher investment growth. Nevertheless, the investment-to-
GDP ratio was still slightly lower than the EU average (21.6%, EU: 22.4%),70 and the 
contribution of capital deepening (capital per unit of labour) to productivity growth, 
given the simultaneously high employment growth, did not increase significantly 
over the period (Figure 29).

69 The gap between rural and urban areas in Slovenia is not out of line with the average: among the 51 countries 
included in the OECD analysis, Slovenia has the 25th smallest data speed gap (the analysis refers to Q2 2021) 
(Caldas et al., 2023).

70 In the period 2002–2007, the ratio between investments and GDP in Slovenia (26.4%) was much higher than the 
average in the EU (22.1%).

 Figure 29: After extremely low investment activity during and in the first years after the global financial crisis, Slovenia has 
been among the EU countries with the highest investment growth rates over the last five years 

Source: Eurostat (2023); calculations by IMAD. Note: The grey lines in the figure show the ranking of other EU Member States in terms of investment growth.
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The relatively low share of investment in gross domestic product is significantly 
influenced by low levels of investment in buildings and structures. Investment in 
housing accounts for just over 2% of GDP, which puts Slovenia among the EU Member 
States with the lowest shares. Investment in other buildings and structures (engineering 
structures, such as roads and railways, and all non-residential construction, such as 
commercial, service, industrial, etc.) is at the average EU level but is much lower than 
in other below-average-developed EU Member States. 

In terms of productivity, major investments in equipment and machinery are 
relatively high in Slovenia, while investments in intellectual property products 
are low. Slovenia ranks among the EU countries with an above-average ratio of 
investment in equipment and machinery to GDP. This is linked to the relatively high 
share of industry in the economy and the large number of successful and profitable 
companies in this sector. The picture is less favourable when it comes to investment 
in intellectual property products (computer software and databases, research 
and development), which are one of the key drivers of productivity growth in the 
modern economy. In Slovenia, investment in these products lags far behind the 
most advanced countries in this area, and the share of such investment is also lower 
than the EU average.71

By investor sector, Slovenia has less investment by individuals and companies 
compared to the EU, and more investment by the state. The general population 
sector invests less in Slovenia than the EU average, mainly due to lower investment 
in housing. The ratio of business investment to GDP is also lower in Slovenia than 
in the EU average; in our assessment, this is mainly due to lower investment in 
intellectual property products and partly also to lower investment in buildings 
and structures. The main contributor to the lower ratio of business investment to 
GDP compared to the period before the global financial crisis is lower activity in 
motorway construction, while the lower contribution of processing industry and 
trade investment is also significant. The government sector is investing more than 
the EU average, with particularly significant increases in 2021 and 2022.

71 In 2022, the ratio of investments in intellectual property products to GDP was 3.0% in Slovenia, 4.4% in the EU, 
and the highest among EU Member states in Ireland (10.1%), Sweden (7.7%), France (6.4%) and Denmark (6.2%).

 Figure 30: All sectors have increased their investment as a share of GDP in recent years, but only the general government 
sector is investing more than the EU average as a share of GDP    

Source: Eurostat (2023); calculations by IMAD.
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Companies consistently point to difficulties in finding suitable labour as a 
limiting factor for investment. According to an EIB survey (EIB, 2019), in 2022, 
89% of companies in Slovenia identified the availability of skilled labour as a long-
term limiting factor for investment. Since the outbreak of the pandemic, uncertainty 
about the future also ranks highly; last year, 85% of companies reported this limiting 
factor. Last year, companies also ranked energy costs highly (in 84% of cases), but we 
estimate that this has subsequently fallen with the falling prices of energy products.

3.1.2.2 Investing in innovation-led growth72

In terms of investment in R&D, ICT, and machinery and equipment, Slovenia has 
been successful in narrowing the overall gap with other countries since 2016, 
but structurally softer forms of investment remain an untapped opportunity. 
In the period 1999–2008, Slovenia was among the leaders in this area, followed by a 
period of sharp decline until 2015. By 2021, Slovenia has managed to close the gap 
almost completely, thanks to a positive trend. At the same time, the structure of these 
investments has remained unchanged, with Slovenia lagging behind the innovation 
leaders not in tangible but in intangible investments. There is a clear trend, both 
in Slovenia and in other countries, of a decreasing importance of the former and 
an increasing importance of intangible investments, which, although growing 
in Slovenia, including in terms of GDP, are also growing in other countries at the 
same rate (R&D) or faster (ICT software and databases).73 The latter in particular are 
especially sensitive in terms of digital transformation, where, in terms of investment, 
Slovenia has also been overtaken by the V4 countries. Empirical studies show that 
this is an untapped opportunity for Slovenia in particular: ICT investments positively 
and statistically significantly accelerate both productivity growth (Borowiecki et al., 
2023) and employment, especially of workers with high education and incomes 
(Miho et al., 2023), while investments in intangible capital also have a positive 
impact on the non-financial, i.e. innovation, performance of companies (Erjavec and 
Redek, 2023).

72 As investments with the major impact on the innovation transition, the literature lists, among other things, 
investments in research, development and innovation, ICT/digitisation, human resources, and other forms of 
intangible capital, e.g. organisational factors, which are analysed in detail in this section. For an overview of 
green transition funding, see the Productivity Report 2022 (IMAD, 2022b).  

73 The EIB data on the structure of business investment (2023) also testify to less attention to investing in 
intangible forms of capital, showing that Slovenian companies are investing above average in infrastructure, 
buildings, machinery and equipment, while investments in R&D also fluctuate significantly compared to the EU. 
However, the lag is more pronounced for other soft investments in ICT, employee training, and business process 
organisation and optimisation, where Slovenian companies invest similar shares of their revenues to those in 
the V4 countries (see Section 3.1.3.3 for more details).
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Although Slovenian companies are only marginally above the EU average in 
R&D investment, they are still among the more successful performers (but 
not the leaders) in the EU, ranking seventh, but at the same time Slovenia is 
at the tail end of the EU in other innovation investments. While business sector 
R&D expenditure is only slightly above the EU average, the high expenditure of 
the largest country, Germany, nevertheless means that Slovenia still ranks a high 
seventh in the EU. This is also true if we exclude the influence of the state: Figure 32, 
top right, shows only the part of R&D expenditure that is self-financed by companies 
or for which companies obtain funding from abroad.74 According to this indicator, 
before the 2008 global financial crisis the Slovenian business sector lagged behind 
the EU average in terms of these investment and was then at the level of China, 
though significantly ahead of the V4 countries. In the following period, up to 2013, 
Slovenian companies moved up to the level of the EU’s innovation leaders in terms 
of investment and also became on a par with US companies. This was followed by 

74 This eliminates the influence of the state, whose support varies considerably over time and which, of course, 
differs significantly between countries. Therefore the figure shows the intensity of investment in R&D that does 
not derive from state funding.

 Figure 31: The overall gap in investment in machinery and equipment, R&D and ICT is closing successfully, but the structural 
gap to the leaders in intangible capital investment, especially soft ICT investment, remains

Source: EIB (2023); calculations by IMAD. Notes: The results of the EIB Investment Survey 2022 have been used, which means that the data refer to 2021. 
These are the shares invested by companies for the purposes defined above (R&D refers to research and development, including purchases of intellectual 
property, while ICT refers to the share of investments in software, data, IT networks and websites).
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a return to average EU countries, which, however, collectively (i.e. both average and 
leading countries) are increasingly lagging behind companies from other parts of 
the world, both behind those from the US and even more behind those from South 
Korea, while at the same time Chinese companies are also already practically on an 
equal footing with the leading European innovators in terms of R&D investment. 
Slovenia, however, lags far behind in non-R&D innovation investment – according 
to the European Innovation Survey, Slovenian companies invest one of the lowest 
shares of GDP for this purpose (Figure 32, bottom).75

75 This refers to the funding of all activities that contribute to the development of new or significantly improved 
products and processes, from investments in machinery and equipment to marketing, branding, design and 
training, to which Slovenia, according to this source, presumably devotes a minimal share, while in, for example, 
the Czech Republic or Estonia, this share of GDP even exceeds that devoted to R&D (for detailed information, 
see Section 3.1.4.4).

 Figure 32: Slovenia underinvests in R&D and innovation, including businesses, especially in the non-R&D segment of 
innovation investment 

Sources: EC (2023d), Eurostat (2023); calculations by IMAD. Notes: Figure, top left: Illustration of the three innovation dimensions that make up the EII 
activity type »investment«, namely finance and support (»Fin.«), firm investment (»Firm inv.«) and the use of information technologies (»Use of ICT«) in 
enterprises, whereby the abbreviation »SI« refers to Slovenia and »IL« to the innovation leaders. The data on the y-axis show the state of the dimension 
according to the index in 2023, while the x-axis shows the relative change of the dimension with respect to the change in the EU average over the period 
2020–2023. Figure, top right: CN stands for China, US stands for the USA and KR stands for South Korea. Figure below: Data on innovation expenditure are 
from the 12th European Innovation Survey and refer to 2020.
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The situation in funding and supporting the transition to innovation-led 
growth has been improving over the last four years, but the gap even to the 
EU average remains very large and will not be closed even with EU funding. 
Figure 33 shows the size of the government budget for R&D; while this has been 
increasing since 2018, the gap with the EU average is still 0.2 p.p. of GDP, though 
Slovenia has outperformed the V4 countries, mainly due to their reduction in 
such investment over the last two years. The examples of Germany and South 
Korea, which have increased their investment as a share of GDP by 48% and 106% 
respectively since 2004, show how positive attitudes towards public investment in 
R&D can be translated into practice. The rationale for such changes is also supported 
by empirical studies for Slovenia, according to which, for example, public support for 
R&D in the corporate sector has positive short- and especially medium-term effects 
on companies’ productivity, profitability and internationalisation rates (Crivellaro and 
Granato, 2023). In this respect, Slovenia cannot be counted on to compensate for the 
gap from EU funds, since, as shown in Figure 33, right, Slovenia allocated a smaller 
share of its cohesion funding relative to GDP on smart or green transformation than 
most CEE countries.76 

Finally, some positive developments have also been observed in the area of 
start-up and venture capital financing. According to an estimate by a private 
venture capital fund (Silicon Gardens, 2023), Slovenian77 start-ups are assessed to 
have raised EUR 1.25 billion in investments in 2021 and 2022, which is six times more 
than five years before, although 54% of these were related to secondary investments, 
i.e. the transfer of ownership between investors. Although Slovenia is no longer 
the country with the lowest share of venture capital in GDP according to the EII 
(it has overtaken Malta and Romania), capital market development must remain 
high on the agenda (see Section 3.3.2), as Slovenia is still among the less successful 
countries in financing business growth (Giordano et al., 2023), with a significantly 
lower availability of venture capital.78 To address this challenge, the VESNA79 Venture 
Capital Fund was established in 2023 and the Slovenian Enterprise Fund is preparing 
a new proposal for equity financing in the form of a Fund of Funds for the period 
2024–2029.80 

76 In more developed countries, cohesion funding does not play a major role. For a description of the methodology, 
see the note to Figure 30.

77 These are start-ups founded in Slovenia or abroad by Slovenian citizens, three-quarters of which operate in 
Slovenia.

78 For example, in 2022, according to the data of dealroom.co (2022), EUR 71 million of venture capital was 
invested in Slovenia, compared to EUR 865 million in Croatia, EUR 1.1 billion in the Czech Republic and as much 
as EUR 1.4 billion in Estonia.

79 The fund was set up to support technology transfer of knowledge from universities and PROs (public research 
organisations) in Slovenia and Croatia. It will support pre-seed and seed stage start-ups developing solutions in 
the fields of climate and the environment, advanced materials, and AI and ICT (Dremelj, 2023).

80 The size of the Fund of Funds is expected to be around EUR 35.7 million. In addition to the funds of the 
Slovenian Enterprise Fund (SPS), it will also include EU cohesion funds and funds from private investors. This 
will be a combination of financial support and “content” support to raise the competences of innovative SMEs 
(mentoring, training, networking, international conferences, etc.) (SPS, 2023).  
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Investment in formal education remains average. After several years of mostly 
negative trends, spending on pre-tertiary education81 increased in 2020 and was 
comparable to the average of the 22 EU countries that are also OECD members  
(Figure 34, left). At the same time, the investment gap with the innovation leaders, 
which stood at 0.6 p.p. of GDP, did not narrow, reflecting lower public spending. The 
picture is similar for tertiary education expenditure, where Slovenia also lags behind 
the innovation leaders, is in line with the EU average and was ranked 29th among 
OECD countries in 2020. At the tertiary level, too, the lag behind the innovation 
leaders in terms of investment is mainly due to lower public expenditure, while the 
lag behind the OECD average is due to lower private expenditure (by individuals, 
companies and others).82 In total, investment in education lags behind the innovation 
leaders by a significant margin, i.e. by 1.1% of GDP. Public expenditure on training 
and further training of the employed and unemployed under active employment 
policy is also low (see Section 4.2), and ESF+ funding (Figure 34, right) will not close 
both gaps in the coming years. 

81 Pre-tertiary education includes primary education (in Slovenia, the first two educational cycles of basic 
education) and secondary education (in Slovenia, the third educational cycle of basic education and upper 
secondary education).

82 The share of public expenditure on tertiary education in Slovenia in 2022 was 1.1% of GDP, which was the same 
as the EU average, lower than in the innovation leaders (1.5% of GDP) but higher than the OECD average (1.0% 
of GDP). The share of private expenditure was 0.2% of GDP (the same as in the EU and IL but lower than in the 
OECD (0.5% of GDP)) (OECD, 2023b).

 Figure 33: State budget allocations for R&D are increasing, but Slovenia continues to lag far behind other countries,  
and European cohesion funding will not close the gap, not even in the area of green transformation

Sources: Eurostat (2023), EC (2023g); calculations by IMAD. Notes: The conversion uses EC (2023b) data on the structure of cohesion spending by country 
for the period 2021–2027, taking into account as smart transformation funds the funds under Policy Objective 1, Smart Europe, i.e. funds for research, 
development and innovation, digitisation, entrepreneurship, and training, while taking into account as green transformation funds the funds for energy 
efficiency, renewable energy, smart energy systems and the transition to a circular economy under Policy Objective 2, Green Europe. The conversion in 
terms of GDP refers to 2022.
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3.1.3 Innovation and business transformation

At 55% in 2018–2020, the share of innovation-active enterprises exceeded 
the EU average for the first time in a decade, reflecting the positive dynamics 
of innovation transformation, but also untapped opportunities in terms of 
further broadening and, above all, deepening innovation processes. The share 
of innovation-active companies varies considerably by size: 92% of large companies 
are innovation-active, the third highest share in the EU, 70% of medium-sized 
companies (10th place) and half of small companies (16th place). All size classes 
of companies pay much more attention to product innovation, where Slovenia is 
ranked 8th (but also small companies are ranked relatively high, in 10th place), while 
in process innovation Slovenia ranks 16th and lags behind the EU average. On the 
one hand, this points to untapped opportunities for further involvement, especially 
of small companies, in innovation activities (i.e. innovation expansion), but on the 
other, innovation processes also need to be deepened in all segments. This requires 
a greater focus not only on process innovation, but also on breakthrough innovation. 
According to Eurostat, Slovenian companies rank third in the EU in terms of the share 
of companies that have developed products that were new to the market,83 but at 
the same time they generated less revenue from this activity than the EU average 
(18th place; Figure 35, bottom).

83 The broad involvement of companies in bringing new products to market is also confirmed by the EIB survey 
(2023), according to which in 2021 as many as one in ten companies brought a product or process to market 
that was new even at the global level, which was the 4th highest share among all EU countries.

 Figure 34: Public spending on formal education is lower than in the innovation leaders (left), and EU funding from ESF+ will 
not contribute to reducing the gap with other countries (right)

Sources: OECD (2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019a, 2020, 2021, 2022a, 2023b) and SURS (2023c); calculations by IMAD (figure left) 
and Eurostat (2023), EC (2023g); calculations by IMAD (figure right). Notes: In the figure on the right, the conversion uses EC data (2023b) on the structure 
of cohesion spending by countries for the period 2021–2027, taking into account the funds of the European Social Fund (ESF+). The conversion in terms of 
GDP refers to 2022. For education, expenditure on pre-school, basic, upper secondary and tertiary education, adult education, vocational education and 
training, and the development of digital skills is included.
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 Figure 35: Slovenia has recently emerged as an innovation-dynamic country with relatively favourable growth in the 
relevant EII dimensions, but the gap with the leading countries widens as company size decreases, and Slovenian companies 
also rely too heavily on well-tried and tested products

Sources: EC (2023d), Eurostat (2023); calculations by IMAD. Notes: Figure left: an illustration of the three innovation dimensions that make up the EII 
innovation activity type, namely innovators (»Innovators«), collaborations and/or linkages (»Linkages«) and intellectual assets (»Int. assets«), where SI refers 
to Slovenia and IL to the innovation leaders. The data on the y-axis show the state of the dimension according to the index in 2023, while the x-axis shows 
the relative change of the dimension with respect to the change in the EU average over the period 2020–2023. The figure on the right shows the share 
of innovation-active enterprises as from the 12th European Innovation Survey, covering the period 2018–2020. The figure below shows the shares of 
companies and/or shares of turnover from all types of new products (which also includes new products only for the company) and/or the share of turnover 
from new products only on the market (and not those that are new only for the company), whereby the line indicates the average share of turnover from 
all types of new products at the EU level.
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3.1.3.1 The digital aspect

The state in the field of digitisation and automation in the business sector is 
still relatively favourable, but mainly thanks to large companies. In the IMD 
World Digital Competitiveness Ranking (IMD, 2022), Slovenia ranked 37th out 
of 63 countries (35th in 2021), while it ranked below average at 16th among EU 
countries.84 The picture was slightly more favourable on the business sector side, 
where Slovenia, with one-third of companies with a high or very high digital intensity 
index in 2022, ranked 11th, which was above the EU average.85 Large companies, 
however, ranked well above the EU average in terms of digital intensity, at 91%, and 
were even among the innovation leaders, ranking a high fifth. At the same time, 
the gap to the innovation leaders among both medium-sized and small enterprises 
was as high as 19 p.p. In Slovenia, medium-sized enterprises with a high or very 
high digital index account for 58%, whereas in the innovation leaders, they account 
for 77%, while the shares among small enterprises are 27% and 46% respectively. 
Companies have been more optimistic about their digital competitiveness in recent 
years, with the EIB Corporate Digitalisation Index ranking Slovenia just behind the 
innovation leaders, Spain and Austria, and Slovenian companies, according to their 
self-assessment, even having the highest share of advanced digital technologies 
among all EU countries, though this is not confirmed by official data.

Slovenia needs to move beyond the prevailing focus on traditional 
manufacturing and business, which might prove to be its competitive 
advantage under the assumption of accelerated transformation in other 
segments as well. In the automation of production, e.g. in the use of industrial 
robots, the Internet of Things or the integration of internal processes (see Figure 
36 and IMAD, 2022b), Slovenia is highly competitive.86 even leading the EU among 
large companies.87 The above supports the traditional manufacturing functional 
specialisation, which Slovenia is complementing on more successfully than other 
CEE countries with research and development function (Kordalska et al., 2022). At 
the same time, Slovenia has not yet succeeded in making a breakthrough in the 
area of strengthening services or other high value-added functions, for example 
management,88 and also faces difficulties in the transition from traditionally to 

84 The slightly less detailed UNCTAD Frontier Technologies Readiness Index ranked Slovenia 28th among 166 
countries in 2022 (33rd in 2021), while Slovenia ranked 15th among EU countries, similar to the IMD ranking 
(UNCTAD, 2023a).

85 At the same time, it lagged far behind the leaders Sweden, Denmark, Finland and Ireland, where such companies 
accounted for more than half of all companies. According to the DESI methodology, Slovenia ranks around 
average in the use of digital technologies in enterprises in terms of the use of electronic data interchange 
(ERP) systems, social networks and cloud data; it stands out positively in the use of artificial intelligence and 
e-invoicing but lags far behind in the use of big data (see IMAD, 2022b; “DESI 2023 dashboard for the Digital 
Decade”, 2023).

86 The share of companies using industrial robots decreased from 7.7% to 6.2% between 2020 and 2022, according 
to Eurostat data (2023), but at the same time Slovenian manufacturing companies significantly increased the 
density of robots per 10,000 employees between 2020 and 2021, rising from 10th to 3rd place, just behind 
the traditional leaders Germany and Sweden and ahead of Denmark and the Netherlands, according to the 
International Federation of Robotics. The latter shows that, at least for industry and robots, the modernisation 
process is deepening, which is very positive given the reverse trend in 2018–2020.

87 In terms of the share of industrial robots used, both large and medium-sized Slovenian companies are leading 
in the EU (2022) and in the use of the Internet of Things, large Slovenian companies are leading in the EU, 
while medium-sized Slovenian companies lag only behind Austrian ones (2021), whereas in the integration of 
internal processes (ERP), only large Slovenian companies are leading in the EU, while medium-sized Slovenian 
companies are lagging slightly behind, ranking 10th (2021).

88 An analysis of the structure of inward foreign direct investment in the period 2003–2017 confirms its 
predominantly manufacturing orientation (around half of the investment was directed towards this) and also 
the relatively high attractiveness in terms of providing sales and logistics functions (31% and 10% respectively), 
while at the same time, compared to countries such as Austria, there are still considerable untapped 
opportunities in terms of the R&D function and, to a lesser extent, in terms of the management function 
(Crescenzi et al., 2020).
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data-driven companies (IMAD, 2020a, 2022b). Complementarity between all these 
functions, including manufacturing, can be an important comparative advantage 
for Slovenia (Crescenzi et al., 2020), but only if it also strongly accelerates the use of 
technologies where it is not among the leaders or even lags far behind: for example, 
in data integration it is not among the leaders (it is average in the use of cloud 
databases), but in big data analysis, it lags far behind, and the same applies to the 
use of service robots and customer relationship management (CRM) systems, where 
progress made is also far below the EU average (Figure 36).

Source: Eurostat (2023); calculations by IMAD.

 Figure 36: Slovenia is successfully automating industry but lacks ambition in data integration and lags far behind in service 
automation and structural business transformation
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3.1.3.2 Sustainability

While the business sector is around the EU average in terms of perceiving 
sustainable transformation as a market opportunity, 2022 marked a turning 
point not only in terms of increased awareness, but also in terms of a strong 
acceleration of environmental investments. Slovenia made steady progress in the 
period 2018–2022 in accordance with the European eco-innovation index (IMAD, 
2022b), but this is no longer sufficient to reduce the gap with the EU average (which 
is around five index points), due to the acceleration of activity in other EU countries 
after 2020. In this context, the data show that the business sector continues to have 
a relatively defensive attitude towards sustainable transformation, in the sense that 
it is mainly reacting to its challenges and less likely to see the opportunities.89 This 
is reflected in (a) the poor exploitation of opportunities related to the development 
of environmental technologies (Figure 37, left), (b) the below-average share of 
companies with defined targets and monitoring of their GHG emissions (34% in 
Slovenia compared to 42% in the EU in 2023),90 and in particular (c) the fact that 
companies are mainly introducing environmental innovations in response to the 
increased cost of raw materials and energy products or to existing or upcoming 
government regulation or taxation (first and second highest share in the EU), while 
the share of companies introducing environmental innovations due to existing or 
expected market demand is average (Figure 37, bottom). The share of companies that 
do not expect any impact of climate change on their business fell by 6 p.p. in 2022, 
which is likely to have contributed, among other things, to a substantial acceleration 
in environmental investment. In fact, according to EIB data (2023), in 2022, Slovenia 
achieved the highest increase in the share of companies that have already invested 
in weather-related or emission reduction projects. In terms of the share of companies 
that have already invested, it is now at the level of the EU average, but with one of 
the highest shares of companies with plans to invest in the next three years (Figure 
37, right). In terms of the structure of these investments, companies are investing 
more than the EU average in (a) new less polluting technologies, (b) waste reduction 
and recycling, and (c) energy efficiency, but they lag far behind in investments in 
sustainable transport modes and renewable energy.  

89 According to EIB data (2022), in 2022, 19.4% of Slovenian companies saw an opportunity in stricter climate 
standards and legislation, compared to 19.9% in the EU (the gap remained unchanged compared to a year 
before) and 47% in the leading country Denmark.

90 Data for 2021 showed a more positive picture (IMAD, 2022b), which is probably due to the fact that at that time 
the EIB’s question also covered the monitoring of energy efficiency targets, whereas from 2022 on the question 
refers exclusively to the monitoring of GHG emissions.
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 Figure 37: Slovenia continues to lag behind in the development of environmental technologies and is around the average 
in exploiting (market) opportunities related to sustainable transformation; however, companies have strongly accelerated 
environmental investments 

Sources: EC (2023d), Eurostat (2023), EIB (2023); calculations by IMAD. Notes: Top left figure: EII indicator showing the share of environment-related patents 
in total patents. The top right figure shows the share of companies that have already invested in projects with an impact on the environment and the 
reduction of GHG emissions, according to EIB data (data refers to 2023). Bottom figure shows the share of companies that identified »expected future 
legislation and taxes« (marked as »State« in the figure) or »current or expected market demand« (marked as »Market« in the figure) as a factor of high 
importance – the data is based on the 12th European Innovation Survey and refers to the period 2018–2020. 
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3.1.3.3 Organisational and marketing aspect

The business sector has been very active in the area of marketing, but there 
are still many untapped opportunities, especially in going beyond the 
traditional (mainly technological) understanding of the innovation process, 
i.e. in deepening innovation processes and culture, with an even greater 
focus on product differentiation, design and organisation, as well as opening 
up of companies to external stakeholders. As shown in Figure 38, top, business 
sector investment in the soft factors of intangible capital, design, branding and 
organisational capital (EUKLEMS & INTANProd, 2023) is increasing in nominal 
terms, or at least has not declined significantly during the global financial crisis and 
consolidation. But a comparison in terms of gross value added shows four distinct 
periods: (i) before 1999, when Slovenia was ahead of even the innovation leaders;  
(ii) between 1999 and 2011, when it was on a par with them; (iii) after 2012, when it fell 
behind and moved closer to the V4 countries, while from 2016, and especially after 
2018, Slovenia accelerated these investments significantly. Thus, while Slovenia is still 
lagging behind in organisational capital, it is even ahead of the innovation leaders 
when it comes to investment in marketing and branding. Accelerated investment is 
also reflected in the number of EU trademark applications filed with the EUIPO per 
billion GDP (in PPS), where Slovenia has also outpaced the innovation leaders over 
the last two years (Figure 38, bottom left). These trends will need to accelerate further 
in the future to achieve an even more intensive complementarity of technological 
and non-technological investments (Černe et al., 2023). Greater emphasis should 
be placed on product differentiation and fostering a culture of innovation91 both 
within companies and through even stronger outward opening. While Slovenian 
companies’ cooperation with other companies and organisations is above average, 
especially in terms of business cooperation, but also research and development, 
there are significant untapped opportunities in other innovation activities (Figure 38,  
bottom right). It is worth noting that this type of outward opening, for example 
through the introduction of open innovation processes, is particularly important for 
less productive companies (Farčnik et al., 2022) and is therefore also linked to the 
process of broadening of innovation activity (see Section 3.1.3).

91 For example, according to the CorpoHub survey (2023), most companies are in the process of moving from 
individual projects to a systematic innovation process, but are far from having a strong innovation culture. For 
example, in most companies, lean and agile business innovation processes are not yet reflected in users and 
even less in financial results, but more and more companies are dealing with this systematically.
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 Figure 38: Slovenia is gradually returning to the leading position in marketing, both branding and design, but what is 
missing is a more decisive deepening of innovation processes, with a stronger focus on organisational change, innovation 
culture and even more intensive networking

Sources: EUKLEMS & INTANProd (2023), EC (2023d), Eurostat (2023); calculations by IMAD. Notes: The figure on the top right shows the share of investment 
in design, branding or organisational capital as a share of gross value added according to the expanded definition of fixed capital formation. For details, see 
Bontadini et al. (2023), which also presents a methodology for estimating the different types of investment not covered by the national accounts. Figure on 
the bottom left: The data on registered trademarks are part of the European Innovation Index. Figure on the bottom right: data on business participation 
are derived from the 12th European Innovation Survey and refer to the period 2018–2020.
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3.2 Human resources

3.2.1 Staff

The shortage of staff with appropriate knowledge and skills is a growing 
constraint on productivity growth. According to the European Economic Survey 
(CCIS, 2023), staff shortages are a major business challenge for 57% of companies 
surveyed, and the availability of an adequate workforce in 2022 was rated as the worst 
in 10 years at the EU average level (IMD, 2023b). The 3% job vacancy rate92 in 2022 
was also at an all-time high (EU: 2.9%; IL: 3.9%). In Slovenia, 55.8% of companies faced 
a shortage of (suitably qualified) staff in the first half of 2023. This percentage rose 
to 85.1% for large companies. In addition to a general shortage of labour (attributed 
to demographic change and robust economic activity), the availability of skilled 
labour is hampered by a shortage of various specialist and other occupations. These 
challenges impede a faster transition to a smart green economy (Section 3.1) and 
hamper productivity growth. The importance of the relevant skills and knowledge 
of employees for productivity is also highlighted by research by Cammeraat et al. 
(2021), which shows that in selected OECD countries, a highly skilled employees, 
digital literacy, and investment in the education and training of the workforce have 
a positive impact on labour productivity. 

In Slovenia, the educational structure of the employed persons has been 
improving for many years, but an important challenge is to improve the 
skills of the workforce to meet the challenges of work. The share of persons in 
employment with at least upper secondary education increased significantly over 
the 2010–2022 period, with the long-standing high participation of young people in 
education and a transition from younger, better educated generations to older age 
groups, and is higher than in the innovation leaders.93 However, the gap in the share 
of persons in employment with tertiary education compared to the average of the 
innovation leaders has narrowed considerably (Figure 39, left), most notably in other 
diversified business activities, and also in manufacturing and construction (Eurostat, 
2023). While the educational structure is relatively good, the self-assessment of 
employees shows that about a quarter of them are in jobs with lower educational 
requirements. However, in 2022, 21.4% of those with tertiary education (aged  
25–34) were employed in occupations requiring at most upper secondary education 
(EU: 23.0%; IL: 15.9%). There are also shortfalls in occupation-specific and a number 
of transversal skills and competencies94 that are increasingly important to cope with 
the challenges of the working environments (Section 4.2). 

Despite changes in the structure of education enrolments at a smaller pool of 
younger generations (due to demographic change), the supply of qualified 
staff is not keeping pace with the demands of the labour market. In Slovenia, 
79% of SMEs faced (moderate) difficulties in recruiting workers with appropriate 
knowledge and skills in 2023 (EU: 78%; IL: 68%), which places Slovenia among the 
EU Member States with one of the highest shares. (Figure 39, right). Job seekers 
also lack appropriate skills, competencies and education (ESS, 2023a). Over the 
years, the corporate sector has grappled with shortages in occupations requiring 
primary education, in occupations requiring upper secondary vocational and 

92 The ratio of job vacancies to occupied positions (a higher ratio indicates that employers are having difficulty in 
finding suitable workers).

93 The share of adults (25–64 years) with at least upper secondary education in Slovenia in 2022 stood at 91% (EU: 
79.5%; IL: 84.6%) (Eurostat, 2023).

94 Transversal skills and competencies include, for example, communication, problem-solving, leadership, 
teamwork, flexibility and cooperation.
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technical education,95 and in occupations requiring tertiary education.96 Despite 
a long-term shift towards increased enrolment in upper secondary vocational 
and technical study programmes and tertiary study programmes in science and 
technology, health, and social services, the supply of these subjects falls short of the 
labour market needs, due to a decline in enrolments caused by demographic factors 
(younger generations). Simultaneously, the gap between enrolments and the needs 
of the economy, coupled with the inadequate preparation of students for the labour 
market,97 underlines the need to strengthen strategic human resource development.

3.2.3 Social capital

In addition to the skills and abilities of employed persons, labour productivity 
is also influenced by the organisation and relations within the work process 
and wider society (social capital)... In the world of work, employees’ social 
capital is measured by analysing employees’ values and attitudes towards work, 
working conditions, job quality, participation, motivation, commitment, etc. While 
the productivity and financial performance of companies can be strengthened in 
the short term even in the face of weak employee social capital and poor working 
conditions, there are long-term consequences for employees, business performance 
and society: employees’ health, job and life satisfaction, social and emotional well-
being deteriorate, and hidden costs due to absenteeism, healthcare costs, incapacity 
to work, etc. increase, which has a negative impact on the quality of life of employees 
and on society as a whole. Social capital holds significance not only within the 
company, but also in its external environment, as evidence shows that companies 
operating in an environment with robust social capital (e.g. higher levels of trust) 
tend to achieve higher productivity growth (Ganau and Rodríguez-Pose, 2023).98

95 Employers find it most difficult to recruit, among others, heavy truck and lorry drivers, welders and flamecutters, 
bricklayers, manufacturing labourers, sales workers, cooks, waiters, cleaners and helpers (ESS, 2023a). 

96 Shortages in tertiary education occupations includes a lack of ICT specialists and other engineers, various 
health, social protection and education professionals, and some social science graduates (ESS, 2022a). 

97 23.5% of students in Slovenia (IL: 15.4%) consider themselves (very) poorly prepared for the Slovenian labour 
market (DZHW, 2021).

98 The analysis was carried out for manufacturing companies and the impact was found to be strongest for smaller, 
less productive, less capital-endowed and less technologically advanced companies.

 Figure 39: The share of persons in employment with tertiary education is slightly lower compared to innovation leaders 
(left); SMEs face significant challenges in recruiting suitably qualified staff (right)

Sources: Eurostat (2023) (left) and Eurobarometer (2023). 
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... where employees in Slovenia show a strong identification with their work, 
they perform it more autonomously than in the EU, but they are also (only) 
averagely engaged and successful, which is mainly due to the poorer quality 
of employment, working conditions and work organisation. For many years, 
analyses for Slovenia have shown a strong employee identification with the work 
organisation, the workplace and the job (Eurofound, 2016, 2023), but also poor 
employee perception of job quality and earnings, their material well-being (Hafner-
Fink et al., 2019; ISSP Research Group, 2017), and, above all, poor self-perception of 
the quality of health and fitness for work (EU-OSHA, 2019, 2022). Slovenia is within 
the EU average in terms of both employee engagement99 and the share of successful 
employees,100 but employee engagement remains a challenge for Europe as a whole 
(Gallup, 2017, 2020, 2022). Among job and workplace quality factors, Slovenia ranks 
worse than the EU and innovation leaders, especially in working time flexibility, 
compliance with occupational health and safety standards, and emotional well-
being, but better in the training and cognitive development of employees: more 
employees than the EU average receive on-the-job training, and more employees 
perceive that they have interesting work that they can do autonomously, though 
they are less likely to feel able to solve more complex tasks or unforeseen problems 
on their own (Eurofound, 2016, 2021; ISSP Research Group, 2017). Employee 
participation in management and decision-making in companies and other 
organisations is also below the EU average and that of the innovation leaders, and 
the risks associated with digitalisation are less frequently discussed with employees 
(EU-OSHA, 2022).

3.2.3 Values and habits 

As a society, Slovenia is less receptive to change and new ideas, however, its 
population holds a positive perception of the impact of digital transformation 
on the economy and society... According to experts, Slovenian society is less 
inclined towards embracing new ideas, change and risk-taking compared to the 
EU average (IMD, 2023a; Širec and Crnogaj, 2023).101 In Slovenian culture, there is a 
lack of emphasis on values such as creativity, innovation, autonomy and personal 
responsibility in managing one’s own life (Širec and Crnogaj, 2023). This sentiment is 
also reflected in Eurobarometer data (2021a), according to which 64% of Slovenians 
agree that science is changing our way of life too fast, which is above the EU average 
(of 57%) and much higher than the innovation leaders (at 39%). The proportion of 
people who have a positive view of the impact of science and technology on society 
is similar to the EU (85%; EU: 86%), but lower than in the innovation leaders (95%). 
However, less than a third of respondents (27%; EU: 29%) believe that artificial 
intelligence and automation will create more jobs than they will eliminate. The share 
of respondents who rate the impact of digital transformation on the economy and 
society positively decreased over the 2021–2022 period, yet it remained above the 
EU average in 2022 (73%; EU: 67%; 2021 – Slovenia 81%; EU 68%) (Eurobarometer, 
2021b, 2022).

99 Employee engagement (Gallup Q12 Index) includes employees’ basic needs, motivation, belonging and personal 
growth (Gallup, 2022).

100 Thriving employees are those who are positive about their present life situation, have a positive view on the 
future, have few health problems and negative daily feelings, and are happy, respected and hopeful (Gallup, 
2022).

101 In both surveys, Slovenia ranks in the bottom third of EU Member States for most of the above indicators, far 
behind the innovation leaders. 
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... and the attitude towards entrepreneurship has also improved markedly over 
the last decade. According to the GEM survey,102 the respect for entrepreneurs in 
society and the desirability of entrepreneurship as a career path have increased, 
which is also linked to the perception of more positive entrepreneurial stories in the 
media (Širec and Crnogaj, 2023; GEM, 2023). In the 2022 survey, the values of all 
three indicators were again above the average for the EU Member States surveyed.103 
Slovenians also rate their entrepreneurial skills104 better than a decade ago, with the 
exception of their willingness to take risks. In 2022, 50.2% of respondents expressed 
a fear of failure, the highest rate ever recorded and above the EU average (44.8%).105 
Encouragingly, the proportion of people who see business opportunities in their 
environment has increased significantly over the last decade. In 2022, it was above 
the EU average.

102 The Global Entrepreneurship Monitor (GEM) is the world’s largest survey of entrepreneurship. Slovenia has 
participated in it since 2002.

103 14 EU Member States were involved in the GEM survey on these issues.
104 Ability to see business opportunities, perceived knowledge, experience and know-how to start a business, fear 

from failure among those perceiving business opportunities and entrepreneurial intentions among those not 
involved in entrepreneurial activity.

105 For the questions on self-perceived entrepreneurial skills, 17 EU Member States were included in the GEM 
survey.

 Figure 40: In Slovenia, social attitudes towards entrepreneurship (left) have become more favourable in recent years and 
some elements of the population’s entrepreneurial capacity have improved (right)

Source: GEM (2023). Note: The GEM survey analyses society’s propensity for entrepreneurship along three dimensions of individual perceptions: 
entrepreneurship as a desirable career path, society’s respect for successful entrepreneurs and support for entrepreneurship in the media. 

30

40

50

60

70

80

90

100

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

Sh
ar

e 
of

 p
op

ul
at

io
n 

(1
8–

64
 y

ea
rs

), 
in

 %

Entrepreneurship as a good career choice
High status to successful entrepreneurs
Support for entrepreneurship in the media

0

10

20

30

40

50

60

70

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

Sh
ar

e 
of

 p
op

ul
at

io
n 

(1
8–

64
 y

ea
rs

), 
in

 %
Perceived opportunities Perceived capabilities
Fear of failure Entrepreneurial intentions



76 Productivity Report 2023

3.3 The business environment

3.3.1 The tax environment 

The tax burden on labour, which is an important factor in the attraction of 
suitable workforce and thus in the competitiveness of companies in the global 
market, is high in Slovenia. Labour costs are relatively high from the perspective 
of companies, while net employee income is relatively low, which reduces incentives 
for companies and employees. Slovenia’s high tax burden on labour income is the 
result of higher than average social security contributions for employees, and even 
with a relatively low income threshold by international standards, we also have a 
high personal income tax rate of 50% in the highest personal income tax bracket.106 
The size of the tax burden on labour costs borne by the employer is also measured 
by the tax wedge.107 Slovenia ranks above the OECD average and similar to more 
developed European countries on most indicators measuring the tax wedge (Figure 
42). The size of the tax burden and the structure of government revenue (the ratio 
of taxes to contributions) are closely linked to, and historically dependent on, the 
welfare state system.108 As a result, there are considerable differences among EU 
Member States and even more so among OECD countries in this area. 

 

106 In 2023, the tax rate in the highest personal income tax bracket increased from 45% to 50%, and the income 
threshold for such taxation is lower than in other countries with the same high rate (in 2022, the 45% rate 
applied to an annual tax base above EUR 74,160, which is lower than in Austria, for example). The number of 
taxpayers in this income tax bracket is small. In 2022, they accounted for 5,158 or 0.3% of all personal income 
tax payers.

107 The tax wedge (according to the OECD methodology) shows the total share of personal income taxes and 
employee and employer social contributions net of family benefits received as monetary transfers in the total 
labour costs which must be paid by employers for their employees. 

108 There are several classifications of welfare state systems. When classifying countries, these take into account a 
number of factors, such as the scope of public services, the way they are financed (social insurance or lack of it), 
etc. In Slovenia, public spending as a percentage of GDP is high and the state provides a wide range of rights in 
health, education, etc.

 Figure 41: Social security contributions in Slovenia account for a high share of labour costs (left), and the tax rate in the 
highest personal income tax bracket is among the highest in the EU (right)

Source: OECD (2023g). Note: The tax shares as a percentage of labour costs in the graph on the left are for a single person without children earning the 
average wage.
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On the other hand, Slovenia’s corporate income tax (CIT) is lower than the EU 
average and among the lowest in the OECD. As a result of the impact of the global 
financial crisis on corporate performance and the reduction in the statutory CIT rate, 
CIT revenues in Slovenia declined between 2008 and 2013. They stood at 1.2% of 
GDP in 2013, which was also the year when the gap with the EU-27 average (2.4% of 
GDP) was the widest. After that year, revenues increased with the economic recovery 
and a renewed increase in the tax rate, reaching 2.3% of GDP in 2022 (2.9% of GDP 
in the EU-27 in 2021). 

 Figure 42: The tax wedge for different household types in Slovenia is well above the OECD average (left) and among the 
highest in the EU for a single person at 100% of average wage and no children (right) 

Source: OECD (2023g).
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 Figure 43: The statutory and effective corporate tax rates in Slovenia are lower than the EU-27 average (left); the effective 
rate is similar to some countries at a similar level of economic development but higher than in some neighbouring countries 
(right)

Source: EC (2023b).
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Slovenia’s effective corporate income tax rate in 2021 was among the lowest 
in the OECD. Countries are striving to create a more competitive tax environment, 
including through various tax reliefs, resulting in lower than statutory effective 
tax rates, including on corporate income taxes. The statutory CIT rate in Slovenia 
was 19% in 2022, lower than the EU-27 average (21.2%). Tax reliefs in Slovenia 
accounted for 0.67% of GDP in 2021, with the highest reliefs for investments in 
equipment and intangible assets, followed by reliefs for loss compensation and for 
investments in research and development (MF, 2023). The effective average CIT rate 
in Slovenia in 2022 according to the OECD methodology was 17.3%,109 compared to 
an EU-27 average of 18.8%. However, the gap between the statutory CIT rate and 
the effective average CIT rate in Slovenia was lower than the EU-27 average over a 
longer period (Figure 43). The countries with the highest statutory CIT rates tend 
to be those with the largest gap between the statutory and estimated effective tax 
rates (e.g. Malta, Portugal, Estonia and Italy). This may imply that these countries 
allow greater reductions in the tax base or are more affected by the avoidance of the 
CIT payment.110

Analyses by international and national institutions suggest the need for fiscal 
restructuring. Slovenia stands out from the EU-27 and OECD averages in terms of 
some tax revenues, notably with lower capital and property taxes, while total revenue 
from taxes and social contributions as a percentage of GDP is also lower than the  
EU-27 average, reflecting a decreasing the tax burden since 2004 (Figure 44; see also 
IMAD, 2022b). In various analyses for Slovenia, which in recent years have mainly 
focused on the potential of tax changes in terms of increasing labour supply and 
boosting long-term economic growth (not only to boost competitiveness, but also 
to cope with demographic changes), the OECD, the IMF and the EC (OECD, 2018; IMF, 
2019; EC, 2020) have proposed tax restructuring by reducing the burden of social 
security contributions on employees, with the revenue shortfall to be covered by 
broadening the tax base, increasing less distortionary taxes (consumption taxes) and 
introducing a property tax. Such a restructuring would change the financing of social 
protection systems, requiring changes on both the resource and the expenditure 
side (see also IMAD, 2019). Taxes and some other levies on energy products were 
also reduced in 2022 to alleviate the energy crisis, and recent analyses for Slovenia 
in particular draw attention to the potential for increasing these revenues111 to meet 
environmental and emission reduction targets, especially in the transport sector  
(EC, 2022112; OECD, 2022113). 

109 The effective CIT rate in Slovenia was 14.8% in 2021, according to the assessment and methodology of the 
Ministry of Finance (MF, 2023).

110 Multinational companies are more likely to benefit from such approaches, as they can more easily transfer 
profits and activities between jurisdictions and combine the benefits of tax incentives in different countries 
(European Commission, 2021). In this context, it is worth mentioning the global initiative to prevent base 
erosion and profit shifting (BEPS), which is expected to have a positive impact on public finances in Slovenia.

111 According to the 2021 data (Figure 44), Slovenia has a slightly higher share of environmental taxes in GDP than 
the EU average (with the gap narrowing since 2013), mainly due to high revenues from energy taxes, coupled 
with extensive use of motor fuels in road traffic and Slovenia’s transit-oriented geographical position, as well as 
a dispersed population and less developed public transport.

112 According to the EC, Slovenia could, for example, raise more revenue from environmental taxes by eliminating 
environmentally harmful subsidies such as excise duty refunds on commercial transport, the indexation of 
energy taxes and the payment of distance-based charges for passenger cars.

113 To counter the upward trend in transport emissions, the OECD estimates that the government should increase 
taxes on transport fuels when the temporary excise duty reductions expire. It should also increase the tax 
on diesel proportionately to reflect its greater environmental damage. They also suggest that consideration 
should be given to basing the annual road user charge on environmental factors, although a toll system based 
on distance travelled and congestion would have a greater environmental impact. These measures could be 
combined with more ambitious regulatory measures such as the Commission’s proposal for a zero emission 
limit from 2035 or a ban on diesel engines and a phase-out of internal combustion engines by 2035.
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3.3.2 Access to financing

Despite the generally favourable financing landscape, Slovenian companies 
face a relatively low level of capital market development. A survey by the 
European Commission and the ECB (EC and ECB, 2022)114 suggests that access to 
finance is one of the least important problems for companies both in Slovenia 
and in the EU. However, Slovenian companies are challenged by a capital market 
that is relatively underdeveloped in terms of financial resources and characterised 
by its modest size and limited liquidity. The market capitalisation of shares listed 
on the Ljubljana Stock Exchange was EUR 7.6 billion or 13.4% of GDP at end-2022, 
one of the lowest among EU Member States. To a large extent, the Ljubljana Stock 
Exchange only trades existing securities, while new issues (mainly shares) are almost 
non-existent. In the last 15 years, there have been two major initial public offerings 
(IPOs) on the Ljubljana Stock Exchange, not to raise fresh capital but to privatise two 
of Slovenia’s largest banks. 

114 According to the survey, high production and labour costs and a shortage of skilled labour are the biggest 
problems facing companies in both Slovenia and the EU. 

 Figure 44: Taxes and contributions as a share of GDP are lower in Slovenia than the EU average (left), with the largest gap in 
2021 coming from capital and property taxes (right)

Sources: Eurostat (2023), EC (2023b).
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Slovenian companies deleveraged significantly during the financial crisis and 
their debt levels are relatively low, which may to some extent reflect untapped 
potential for investment financing. Before the onset of the global financial crisis, 
the increase in the sources of financing of non-financial corporations was mainly 
based on corporate borrowing and, to some extent, on the increase in the market 
value of shares on the stock exchange. Corporate debt115 accounted for almost 
40% of total liabilities in 2011 and has fallen sharply in recent years, accounting for 
less than a quarter of total liabilities in the first quarter of 2023. Corporate debt, as 
measured by the debt-to-equity ratio (0.44 in Q1 2023), has more than halved and is 
below the euro area average (0.51). In 2021 and the first half of 2022, credit activity 
started to pick up, but at a much slower pace than in the euro area, as borrowing 
conditions tightened and economic activity weakened, probably also, in our view, 
due to a high degree of corporate caution about the possibility of a renewed increase 
in indebtedness. 

Despite notable improvements in the structure of companies’ financing 
sources since the last financial crisis, the proportion of capital remains below 
the euro area average, primarily due to the low percentage of listed shares... 
Following the rehabilitation of the banking system and the economy’s deleveraging, 
the significance of capital as a more stable financing source has progressively grown. 
Its volume has risen by more than 50% from its low levels in 2011. However, much 
of the capital increase was not driven by active fundraising on the capital markets, 
but by other factors such as acquisitions and capital injections from existing owners. 
As a result, the percentage of total corporate capital accounted for by listed shares 
remains relatively modest, which is common to many new EU Member States. The 
underdeveloped capital market poses a challenge, as companies have to contend 
with a diminished supply of long-term financing sources. This constraint adversely 
impacts the growth and development potential of both large established companies 
and small innovative companies, which also grapple with more limited access to 
funding. 

115 Financial debt comprises loans and debt securities.

 Figure 45: The stock market capitalisation-to-GDP ratio is among the lowest in the EU

Sources: SURS (2023c), Eurostat (2023), Ljubljana Stock Exchange (2023), FESE (2023). Notes: * Euronext operates the exchanges in Paris, Amsterdam, 
Brussels and Lisbon. The Nordic-Baltic markets are covered by the Nasdaq Nordic and Baltic Exchanges (Denmark, Finland, Sweden), the Baltic Exchange 
(Estonia, Latvia, Lithuania) and the Icelandic Stock Exchange. The percentage for the EU also includes Iceland. 
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... which Slovenia also needs to address from the perspective of a successful 
green transition. Access to finance, in particular, plays a pivotal role in companies’ 
decisions to invest in green technologies, resulting in reductions in emissions 
intensity and improvements in efficiency and productivity. OECD analysis for 
Portugal has shown that green investment is more responsive to financing 
conditions than other types of investment (Unsal et al., 2023). Slovenia has adopted 
a capital market development strategy (Ministry of Finance, 2023), which aims to 
increase access to finance, especially for small and medium-sized enterprises, and 
to promote digitalisation and financial education. In this context, we consider that 
in order to develop the capital market, it is not sufficient merely to stimulate the 
supply of financial instruments, but it is also essential to create conditions conducive 
to sufficient demand, which is important for preserving capital market liquidity. 
This can only be achieved by increasing the global visibility of the Slovenian capital 
market and by strengthening domestic institutional investors, which could also rely 
to some extent on household funds deposited in banks. 

 Figure 46: The level of corporate indebtedness in Slovenia is lower than in the euro area, and lending activity is similarly 
modest

Sources: Eurostat (2023), ECB (2023a), BoS (2023a); calculations by IMAD.
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 Figure 47: Listed shares are a relatively insignificant source of financing in Slovenia and other new Member States

Source: Eurostat (2023); calculations by IMAD.
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3.3.3 Agility and institutional competitiveness

Slovenia’s business environment has undergone a number of important 
changes in recent years... It continues to be characterised by uncertainty relating 
to the climate (stricter environmental standards and related legislation, reduction 
of greenhouse gas emissions and related changes, especially in the automotive 
industry) and demographic changes (e.g. ageing of the population, availability 
of skilled labour). Over the past year, the energy crisis (linked to the escalating 
geopolitical situation, in particular the war in Ukraine) and natural disasters 
(flooding) have had a significant impact on companies’ operations. In this context, a 
number of measures (Act Determining Intervention Measures for Recovery from the 
Floods and Landslides of August 2023 – ZIUOPZP, 2023; Act Amending the Natural 
Disaster Recovery Act – ZOPNN-F, 2023; Act Governing Aid to Businesses to Mitigate 
Impact of Energy Crisis – ZPGOPEK, 2022) have been adopted to subsidise high 
energy prices,116 provide liquidity to businesses117 and mitigate the impact of floods. 
In recent years, several structural measures have also been taken to improve the 
business environment,118 in particular digitalisation (of public services and public 
procurement, extension of business registration procedures, improvement of the 
one-stop shop (SPOT)), which is expected to have a significant impact on the ease 
and efficiency of doing business. 

... but it remains less business-friendly compared to the innovation leaders 
and the EU average. International comparisons (IMD, 2023a; Kaufmann and Kraay, 
2023) continue to show that, despite these measures, barriers to doing business 
remain higher than in the EU overall and in the innovation leaders. As in previous 
years, excessive bureaucracy and low institutional competitiveness, reflected in the 
density of regulations and lengthy procedures related to public services, remain 
among the main challenges. The gap with the innovation leaders is particularly 
large for indicators of participation and accountability (transparency of policies, 
accountability of politicians and public employees, state interference in business 
operations) and government effectiveness in supporting business operations119 
(Kaufmann and Kraay, 2023). In the surveys, business executives highlight frequent 
changes in legislation, the burden of labour costs, insufficient flexibility in labour 
legislation and the availability of suitably skilled labour as significant constraints. 
Additionally, there is also a notable low level of trust in the judiciary. Government 
accountability and efficiency persist as noteworthy challenges from a productivity 
standpoint, particularly in facilitating business operations, reducing administrative 
barriers, and streamlining the regulatory framework to increase simplicity and 
predictability. 

116 The first part of the aid to the economy of EUR 79 million was disbursed at the end of March 2023, with a total 
of EUR 395 million to be disbursed to companies by the public agency SPIRIT Slovenia (SPIRIT Slovenia, 2023a). 

117 Liquidity loans totalling EUR 10 million were made available through crisis liquidity facilities provided by the 
Slovenian Enterprise Fund (Slovenian Enterprise Fund, 2023).

118 The Debureaucratisation Act introduced several simplifications of existing legislation and mechanisms to 
prevent the accumulation of existing regulations and allow for the expiry of previous (outdated) laws and 
their implementing regulations (ZDeb, 2022). In order to support business operations, the Act Amending the 
Investment Promotion Act (ZSInv-B, 2022) was adopted in 2022 to encourage increased investment in research, 
development and innovation, in line with the requirements of the digital and green transitions. An amendment 
to the Companies Act was also adopted in 2023 to facilitate the establishment of companies and branches of 
foreign companies through online registration procedures, to make cross-border operations more efficient and 
to improve corporate governance (ZGD-1L, 2023).

119 In the IMD survey (2023a), business executives (mid- and upper-level managers) give particularly low ratings to 
state ownership of companies, competition law, public procurement, labour law, availability of venture capital 
and access to capital markets. 



83Productivity Report 2023

A dynamic and globally connected business environment requires companies 
and their managers to act and adapt quickly. An important factor in rapid 
adaptation is digitalisation and the use of agile methodologies120 in business 
(see Section 3.1.3.1 for more on digitalisation). A particular challenge here is the 
introduction of artificial intelligence (e.g. ChatGPT) in business operations, which 
could have an impact on the introduction of new business models (Begović, 
2023). According to CorpoHub (2022), the use of agile methodologies in Slovenian 
companies is increasing, but Slovenia lags behind the innovation leaders in their 
introduction.121 The main constraints to wider uptake are a general resistance to 
change, a mismatch between organisational culture and agile values, and a lack of 
knowledge and experience with the concept. Public administration is still dominated 
by a more traditional way of working and, despite some positive developments, the 
introduction of the concept of agility is lower and is driven by technological change 
and an increased awareness of the importance of responding quickly to the needs 
of public services users (Pozderec and Kodra, 2021).122 Slovenia ranks in the second 
half of EU Member States in terms of the development of management practices 
and lags significantly behind the innovation leaders (IMD, 2023a). While business 
executives indicate that companies are aware of the changing environment and 
are able to adapt quickly to the new conditions, weaknesses remain, mainly in the 
credibility of managers and the effectiveness of supervisory boards.

120 Agile methodology is a project management approach that prioritises cross-functional collaboration and 
continuous improvement, with a focus on adapting to rapidly changing circumstances and customer needs. 
It divides projects into smaller phases and guides teams through cycles of planning, execution and evaluation 
(CorpoHub, 2022). 

121 In the IMD survey (2023a), the agility of Slovenian companies is rated around the EU average but much lower 
than in the innovation leaders. 

122 E.g. the Inovativen.si project (https://www.gov.si/zbirke/projekti-in-programi/inovativnost-v-javni-upravi-
inovativen-si/).

Figure 48: Increasing the competitiveness of the corporate sector will also require improved government efficiency (left); 
entrepreneurs consider the agility of companies in Slovenia to be comparable to the EU average but lower than in the 
innovation leaders, while most other countries are making faster progress (right)

Source: IMD (2023a). Notes: Country performance is a composite indicator showing the distance to the most efficient country, with a maximum score of 
100. It is composed of statistical and survey indicators, with the latter accounting for about half the weight in the calculation. The assessment of the agility 
of companies in the country is a survey questionnaire; the maximum possible score is 10. The survey takes place at the beginning of the second quarter of 
the year in which the results are published. The innovation leaders are Sweden, Finland, Denmark, Belgium and the Netherlands.
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4 The labour market:  
yesterday, today, tomorrow

A country’s prosperity is based on its ability to ensure productivity growth, the 
level of education and the skills of the workforce being important factors in this 
process (Rincón Aznar et al., 2015). But like other developed countries, Slovenia 
is experiencing a shortage of adequately qualified labour force, especially due to 
demographic changes but also to other structural and cyclic factors. The aim of this 
section is to shed light on the challenges for the Slovenian labour market based on 
previous trends and the current situation on the labour market and global trends in 
this area, particularly in terms of its role in the process of economic transformation 
and boosting productivity. The first part of the section presents the changes in the 
labour market in the 2010–2022 period and the situation in terms of rewarding the 
most productive and returns on education of different fields of tertiary education in 
the 2011–2021 period. The second part contains an overview of the current labour 
market situation and the labour shortage factors. The third part shows the global 
trends, encompassing changes in demographics, technological development and 
understanding of the life cycle and the flexibilisation of the labour market. The 
section concludes with an overview of the challenges that Slovenia is facing.

4.1 Changes in the labour market 2010–2022

In the 2010–2022 period, employment in most activities increased, with the 
highest relative increase in activities with a large percentage of workers with 
tertiary education, and the employment structure changed. According to 
national accounts, aggregate employment in 2022 was 12% higher than in 2010, 
with the highest relative increases in the information and communications sectors. 
The active working population also increased by 30% in certain other activities 
employing a high percentage of people with tertiary education (finance and 
insurance, healthcare and social assistance, and education). The level decreased 
significantly in mining and agriculture (Figure 49). Due to differences in economic 
structure, the employment structure by activity differs from that of the EU average 
and innovation leaders. Compared to IL and the EU average, the percentage of 
persons employed in manufacturing and construction is significantly higher and the 
percentage of persons employed in market and public services significantly lower in 
Slovenia (see Appendix 6.3.2). The percentage of persons employed in ICT slightly 
exceeded the EU average but is lower than in the innovation leaders (Figure 50). 
Given the great demand for specialists in this field and the lower number of ICT 
graduates in recent generations for demographic reasons, there is a severe labour 
shortage in this area (see Section 4.2).
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In terms of the educational structure of persons in employment, the percentage 
of persons with tertiary education increased, and the highest increase in 
occupational groups was in the number of specialists in employment.123 In 2022, 
the percentage of persons with tertiary education amounted to 46.6% of the total 
number of employed persons, 16.8 p.p. more than in 2010.124 The highest increases 
were recorded in financial and insurance activities (K) and public administration, 
defence and compulsory social security activities (O), where it was among the 
highest (Figure 51, left). This is also reflected in the significant increase in the 

123 According to the SKP-08 standard Classification of Occupations, specialists increase the existing scope of 
knowledge, develop and systematically study scientific and artistic concepts and theories, and can be employed 
in any combination of these three activities. Most such jobs or occupations require knowledge at a tertiary level 
of education. Examples of typical occupations are construction engineers, doctors, teachers, judges, system 
engineers, software developers, process and instrument control technicians, and stockbrokers (SURS, 2023b). 

124 According to internationally comparable labour force survey data. 

 Figure 50: Despite a substantial increase, the percentage of persons employed in ICT still lags behind the innovation leaders

Source: Eurostat (2023); calculations by IMAD.
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 Figure 49: In the 2010–2022 period, the highest relative employment increase was in activities with a large percentage of 
workers with tertiary education, and the highest absolute employment increase was in manufacturing and other various 
business activities 

 Source: SURS (2023c); calculations by IMAD.
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number of specialists in employment, which grew the most among occupational 
groups (Figure 51, middle). The highest relative increases were in the numbers of ICT 
specialists (by 83.2%) and science and engineering specialists (by 62.4%). Despite 
this, the great demand for such specialists means that they also represent the 
greatest labour shortage. After a significant increase, the percentage of persons in 
employment with tertiary education in Slovenia is only slightly below the innovation 
leaders and substantially exceeds the EU average (Figure 51, right).

Between 2010 and 2022, the employment of foreigners increased significantly, 
mostly, given the labour demand structure, of those with low and upper 
secondary education. The percentage of foreigners among the employed 
population has nearly doubled since 2010 (when it was 7.4%),125 mostly in the 
sectors of construction (48%), transportation and storage (32%), and administrative 
and support service activities (26%).126 The net migration therefore fluctuates 
according to the economic cycle (for more on net migration in the 2010–2022 
period, see Appendix 6.3.1). The structure of employment of foreigners is related to 
the labour shortage in these activities (for more see Section 4.2), which also results 
in the education structure of foreigners, the most common being low and medium 
education. The percentage of foreigners with tertiary education in Slovenia (16.4%) 
is therefore much lower than the EU average (28.9%) and that in the innovation 
leaders (43%). In the ICT sector, employing mostly people with high education, the 
percentage of foreigners is relatively low (4.8%), which, given the serious shortage 
of such labour force in Slovenia, also reflects the difficulties of Slovenian companies 
in recruitment from abroad. The percentage of foreigners in employment is similarly 
low in other activities with a high number of people with tertiary education, such 

125 In the first half of 2023, it amounted to 14.5%.
126 These are agency workers posted to work in other activities. 

 Figure 51: Between 2010 and 2022, the percentage of persons with tertiary education increased in all activities (left), 
with the highest increase among occupational groups in the number of specialists in employment (middle); based on the 
percentage of persons with tertiary education, Slovenia still lags a little behind the innovation leaders

Sources: SURS (2023c); calculations by IMAD (left and middle); Eurostat (2023); calculations by IMAD (right). Note: Activities according to the Standard 
Classification of Activities (SKD): A – agriculture, forestry and fishing; B – mining and quarrying; C – manufacturing; D – electricity, gas, steam and air-
conditioning supply; E – water supply, sewerage, waste management and remediation activities; F – construction; G – wholesale and retail trade, repair 
of motor vehicles and motorcycles; H – transportation and storage; I – accommodation and food service activities; J – information and communication;  
K – financial and insurance activities; L – real estate activities; M – professional, scientific and technical activities; N – administrative and support 
service activities; O – public administration and defence, compulsory social security; P – education; Q – human health and social work activities;  
R – arts, entertainment and recreation; S – other service activities; T – household activities.
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as financial services and insurance activities, public administration, healthcare, 
and education, which could be related to the required knowledge of the Slovenian 
language and/or Slovenian citizenship.

4.1.1 Productivity is higher in companies employing a higher 
number of people with tertiary education 

Companies that employ people with higher education and are more successful 
at managing and combining their employees’ skills and competencies are 
usually more productive. The education and skills of company employees are an 
important element of human and organisational capital and a key factor in ensuring 
productivity growth. They determine how well employees are able to carry out 
their tasks, which are becoming increasingly non-routine and creative, and use new 
technologies introduced by the companies. The manufacturing process and the 
introduction of new technologies also require collaboration between employees 
with different levels of knowledge and skills, which increases the need for the 
complementary management of employees with varying levels of education. The 
correlation between a higher level of employee education and higher company 
productivity in several developed countries is also confirmed by an OECD 
study (Criscuolo et al., 2021), which showed that the education structure differs 
considerably between companies with various productivity levels and that the most 
productive companies employ workers with a wide range of knowledge and skills. 

An empirical analysis of Slovenia also shows the importance of education 
and knowledge in achieving higher productivity, which holds true for both 
knowledge-based companies and traditional labour-intensive sectors. As a rule, 
the percentage of employees with tertiary education is higher in knowledge-based 
sectors, which place a greater emphasis on innovation and training and invest heavily 
in tangible and particularly in intangible capital. Such sectors include information 
and communication, scientific and technical activities, and financial and insurance 
activities (Figure 53, left). In labour-intensive sectors, such as manufacturing, 
construction and transportation, employees typically have lower levels of education. 
Empirical estimates for Slovenia confirm the direct correlation between the 
percentage of employees with tertiary education and company productivity, both 
for companies in different sectors and for those of the same sector with similar 
demographic and employment structures. At the same time, estimates show that 

 Figure 52: The labour shortage increased the employment of foreigners  

Source: SURS (2023c); calculations by IMAD. Note: The figures for 2023 relate to the first nine months.
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the impact of an increase in HR with tertiary education on company productivity is 
particularly strong in the case of a lower baseline, typical of companies in labour-
intensive sectors, where the education level of employees is generally lower.127 
Estimates also show that complementarity and synergy between employees with 
high and medium (but not low) education have an important impact on company 
productivity. Complementarity of employees with different skills and qualifications 
is also characteristic of the most productive companies. In the top 10% of companies 
according to productivity, the percentages of employees with tertiary and medium 
education are almost 50% (Figure 53, right). 

4.1.2 Remuneration (salaries) of the most productive 

Salaries, one of the factors attracting people to a certain occupation, increased 
the least in the 2010–2021 period for those with tertiary education. Salaries of 
graduates (aged 20–34) are supposed to reflect the level of difficulty of studies 
and occupations and demand on the labour market; as a rule, the highest salaries 
are in natural sciences, medicine and similar fields (for more, see Appendix 6.3.4). 
Average gross salary growth in the 2010–2021 period differed considerably between 
education groups.128 The highest salary increase was recorded for employees with 
low education (primary education or lower) and in less demanding occupations, 
which, according to our assessment, was due to the minimum wage increasing faster 
(44%) than the average salary (35.2%) in this period and a serious labour shortage 
in activities employing workers with low education (who are typically minimum 
wage earners). On the other hand, the increase in the salaries of highly educated 
employees was relatively low (until 2017, the average was even lower than in 2010, 
which was partly due to the Fiscal Balance Act adopted in 2012, reducing salaries 

127 When the percentage is already high, the impact is somewhat smaller, which suggests a decrease in the marginal 
contribution of a highly educated workforce. For a detailed overview of empirical estimates for Slovenia, see 
Appendix 5.1.3.

128 In the 2010–2021 period, the average gross salary increased by 49.3% among employees with primary 
education or lower, by 33.3% among employees with medium education, and by 15.7% among employees with 
high education.

 Figure 53: Although the employee education structures differ considerably between activities (left), the complementarity of 
employees with different levels of education is also characteristic of the most productive companies (right) 

Source: SURS (2023a); calculations by IMAD. Note: The figure on the left shows data for 2022 and the figure on the right for the 2013–2019 period. Low 
education comprises levels ISCED 0–2 (primary education or lower), medium education comprises levels ISCED 3 and 4 (upper secondary education and 
post-secondary non-tertiary education), and high education comprises levels ISCED 5–8 (from short-cycle tertiary education to doctoral or equivalent level). 
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in the public sector, which has a relatively high percentage of highly educated 
employees). Furthermore, smaller differences in salaries between employees with 
low and high education might also be due to the fact that some employees with 
high education occupy posts requiring a lower level of education, as a result of 
which their salary is lower than it would be in a more demanding post (Laporšek 
et al., 2021). Analyses confirm that the percentage of highly educated employees 
working in posts and occupations requiring a lower level of education has increased 
over a long period of time in most OECD countries, including Slovenia.129

Econometric model estimates also show that the returns to higher education 
(the salary of a graduate compared to other education levels) has been falling 
over a longer period of time. The relative difference in the salaries of employees 
with tertiary education compared to those of other employees is called the return 
to tertiary education or the wage premium of tertiary education. According to 
econometric estimates, the returns to higher education is gradually but consistently 
decreasing, as a university graduate in 2021 received a 44% higher salary than a 
secondary school graduate, which is 6 p.p. less than in 2011.130 The returns decreased 
more significantly among employees with the highest levels of education (master’s 
or doctoral level).131 Based on the field of education, the returns were lower in most 
fields, particularly in law, the humanities and arts, architecture, and construction, 
and higher especially in sciences, such as medicine, the natural sciences and 
programming.132 The general decrease in returns to tertiary education could pose 

129 This is known as “job polarisation”, which means that the percentage of jobs with a required medium education 
is decreasing, while the percentages of less demanding and more demanding jobs are increasing. At the same 
time, the decrease in the percentage of jobs of medium difficulty does not result in a decrease in the percentage 
of medium-paid jobs, as jobs occupied by highly educated people are increasingly not remunerated according 
to the level of education but according to the job (OECD, 2019b).

130 An analysis by Bartolj et al. (2012) showed that the returns to tertiary education in the 1994–2001 period 
increased, which affected the growing demand for an educated workforce during Slovenia’s transition 
to a market economy. Between 2001 and 2008, the returns decreased slightly, which could be due to the 
disproportionate supply of highly educated workers. The decrease in the returns to higher education coincides 
with the introduction of the Bologna reform, after which the number of persons with a completed high 
education increased significantly (Laporšek et al., 2021).

131 Meanwhile, the yield was approximately 10 p.p. lower on the former master’s degree and 12 p.p. lower on the 
doctorate.

132 The higher returns in medicine, nursing and dental care in 2021 was partly due to significant payments of 
bonuses related to the COVID-19 epidemic.

 Figure 54: The returns to tertiary education over a longer period of time has reduced for most fields of education 

Source: SURS (2023a); calculations by IMAD. Notes: The figure shows the difference (in %) in the salaries of employees with tertiary education by field of 
education in relation to employees with medium education. The estimates are based on the microdata from the Statistical Register of Employment, and 
fields of education (according to KLASIUS-P-16) are grouped into relevant broader categories. The sample includes employees who worked full time and 
were employed all year round. People with an unspecified or interdisciplinary field of education were not included in the estimates. 
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a long-term risk to attracting the highly educated workforce that the Slovenian 
economy needs to become more productivity-oriented. The decrease in the returns 
to tertiary education is characteristic of many other countries, although important 
differences between them remain (OECD, 2019).133

4.2 Reasons for the current situation on  
the labour market 

With high labour demand in the post-COVID period, employment in 
Slovenia reached the highest and unemployment the lowest levels to date, 
and companies are experiencing problems in finding workers. Economic 
activity after the COVID-19 epidemic recovered quickly, which was reflected in 
growing labour demand. In mid-2023, employment achieved its highest ever 
level and unemployment a record low, which suggest modest available domestic  
HR capacities.134 According to an international comparison of employment rates 
(Figure 55), some available capacities remain among young persons, where the 
rate is close to the EU average (Figure 55, left), and older persons, particularly the 
60–64 age group, for whom, despite an increase in 2015, the rate remains one of the 
lowest in the EU. The labour shortage, which is reflected in the low unemployment 
rate (Figure 56, left), with a large percentage of companies reporting that labour 
shortage is a factor constraining their operations, is more pronounced in periods of 
economic growth and increased before the COVID-19 epidemic135 (Figure 56, right). 

133 A relatively recent overview of returns to tertiary education for OECD countries based on EU-SILC data shows 
that returns decreased in the 2006–2016 period by an average of 2.1 p.p. They decreased in 19 out of 32 OECD 
countries, including Slovenia, where the decrease was relatively large (around 12 p.p.). Analysis shows that a 
significant part of the decrease is due to job polarisation, as the percentage of highly educated employees 
is increasing in occupations and jobs where remuneration is lower and salary growth is more modest.  
On average, this can explain approximately 40% of the fall in the returns to tertiary education, and significantly 
more in countries where the fall was among the biggest (the polarisation in Slovenia can therefore account for 
approximately 80% of the fall). For an overview of studies, see also Psacharopoulos and Patrinos (2018).

134 In addition to low unemployment, the low level of available domestic HR capacities is also suggested by 
the underemployment index, which takes into account the preferences of the active working population for 
increasing or reducing their working hours in the calculation of available capacities, and the unemployment 
index, which also takes into account the inactive population and the likelihood of their employment (for more, 
see Perko and Rogan (2023)).  

135 The labour shortage analysis was also the same in 2019. For more, see IMAD (2019d).

 Figure 55: Employment rates in 2022 show some available domestic HR capacities only among young persons and persons 
aged 60 and over

Source: Eurostat (2023).
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Labour shortage, which results from a combination of factors, is being 
experienced by many developed countries. The substantial labour shortage in 
Slovenia and other developed countries is being caused by cyclic and structural 
factors. The structural factors include demographic changes and changes in the 
structure of demand by certain skills (particularly in the light of technological 
advancement and the green and digital transitions), changes in migration flows, and 
less favourable working conditions in certain sectors or occupations.

 
Demographic trends in Slovenia are among the biggest structural factors in 
labour shortage, as population ageing in the last decade has been particularly 
pronounced. The number of residents aged 20–64, who are typically in employment, 
and the resulting potential labour supply have been decreasing since 2012136  
(Figure 57, left). Between 2012 and 2022, the supply decreased by a total of  
67 thousand persons, meaning that the potential workforce each year was nearly 
7 thousand persons less or that the number of employed persons decreased by 
more than 5 thousand based on the assumption of a 75% employment rate. There 
are several possibilities for covering this loss, i.e. from the group of unemployed or 
persons who have not yet entered the labour market (inactive persons) or foreigners. 

136 For more about demographic trends, see Bratuž Ferk (2023). 

 Figure 56: In the short run, the intensity of labour shortage fluctuates depending on the economic situation (left); the 
percentage of companies reporting that labour shortage was a factor constraining their operations reached a record high in 
2022 and 2023 (right)

Source: SURS (2023c); calculations by IMAD.
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The labour shortage is also due to structural mismatches in the labour market. 
The employers’ difficulties in finding workforce is exacerbated by mismatches in 
education or knowledge and competencies. The transition to a smart and green 
economy and an overall long-lived society are increasing the needs for specialists. 
For many years, employers have been facing a shortage in a number of professions 
requiring upper secondary vocational and professional education,137 as well as 
those requiring a tertiary education. The shortage is particularly acute among 
digital specialists (DIH, 2023) and engineers, which hinders a faster transition to 
innovation-led growth. Other occupations requiring tertiary education where there 
is a shortage include healthcare and education professionals and professionals in 
certain fields of social sciences (e.g. law) (ESS, 2023b). Although there are numerous 
estimates concerning the shortage of specific occupations, accurate assessments 
based on a single methodology are lacking. The supply of certain occupations 
exceeds the demand, e.g. occupations in sales and procurement, administration, 
etc., graduates in the arts and humanities, and some social science graduates 
(ESS, 2023b). Investment in these occupations requiring tertiary education should 
therefore be reconsidered. Regardless of their education, job candidates often lack 
the appropriate transferable competencies,138 job-specific and digital skills, and 
foreign language skills (ESS, 2022). Inconsistencies in education, which can also be 
represented by the percentage of employees with a higher or lower education than 
required, are not substantially different than in the innovation leaders or the EU 
average (Figure 58).

137 As regards occupations requiring upper secondary vocational and technical education, there is a shortage of 
heavy truck and lorry drivers, welders and flamecutters, bricklayers, manufacturing labourers, sales workers, 
cooks, waiters, cleaners, helpers and others (ESS, 2023a). 

138 The greater the transferability of competencies, the greater the employability. Transferable competencies 
include reading, writing, numeracy, foreign languages, computer skills, communication skills, problem-solving, 
critical and analytical thinking, leadership, motivation, teamwork, lifelong learning, career planning, working 
under time pressure, planning and organisation, initiative, and adaptability and flexibility.

 Figure 57: The number of residents in the 20–64 age group has been decreasing since 2012, while the number of 
persons over 65 is growing

Source: SURS (2023c).
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Structural mismatches in the labour market are largely due to slow changes 
in the structure of enrolment in education programmes in the past, combined 
with the impact of shrinking generations as a result of demographic changes. 
Due to years of lower enrolment in upper secondary education for demographic 
reasons (smaller generations), the number of upper secondary school graduates 
mostly decreased in the 2011/2012–2021/2022 period. Despite years of higher 
enrolment in vocational and technical education programmes, the number of 
graduates was lower in 2021/2022 than a decade ago. The potential number of 
young people for direct enrolment in tertiary education also decreased.139 Despite 
the changing structure of enrolment in tertiary education resulting in an increase in 
the percentage of students enrolled in natural science and technology programmes, 
the number of such graduates was lower than a decade ago (Figure 59).  

139 Direct enrolment in tertiary education is enabled for all education programmes except short secondary 
vocational and upper secondary vocational programmes.

 Figure 58: In 2021, around one-third of employees were over- or under-qualified for their job  

Source: Cedefop (2022).
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 Figure 59: Despite the changing structure of enrolment due to demographic reasons, the number of students enrolled in 
certain programmes is still insufficient to meet the needs 

Source: SURS (2023c).
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A smart and green economic transformation requires a faster development 
of specialists in numerous occupations. In the development of human resources 
important for innovation, the percentage of graduates in science and technology 
is higher than a decade ago and above the EU average and that of the innovation 
leaders.140 Nevertheless, there is still a serious shortage of such occupations.  
The number of ICT graduates141 is insufficient to meet the needs of digital 
transformation in the corporate sector142 and is becoming one of the biggest 
challenges, not only in Slovenia but also in the EU (Figure 60, left). The development of 
AI specialists is also too slow, hindering the technology’s broader use.143 With regard 
to research and development specialists, there is a worrying trend towards a gradual 
decrease in the number of new PhD graduates, which fell below the EU average in 
2021 (Figure 60, right). Special attention should be devoted to the development 
of specialists in the development of green technologies and ecological and other 
innovations, which are essential to the sustainable economic transformation.

Reducing structural mismatches in the labour market can be achieved through 
greater participation of adults in lifelong learning, with the cooperation of 
social partners playing an important role in the process. Since 2010, participation 
of adults and employees in lifelong learning has mostly decreased, particularly with 
the outbreak of the epidemic in 2020, when it first dropped below the EU average.  
A significant increase was recorded in 2021 and 2022, which was mainly due to the 
rise of webinars during the epidemic, the enhanced delivery of publicly funded 
training and the large supply of free training; the data was also affected by a 
methodological change.144 In 2022, adult participation amounted to 21.6%, lagging 
behind only the innovation leaders. In terms of activity, the highest participation is 

140 In 2021, the percentage of science and technology graduates in Slovenia (according to the latest international 
data) was 28.1% (compared to 25.5% in the EU as a whole and 23.7% in the innovation leaders) (Eurostat, 2023).

141 In 2021, the percentage of ICT graduates in Slovenia was 4.5% (compared to 4.2% in the EU as a whole and 5.1% 
in the innovation leaders) (Eurostat, 2023).

142 The lack of adequate digital professionals or skills, experienced by 35.9% of companies in 2022, is the most 
common problem in business digitalisation (SURS, 2023c).

143 In 2023, 53.8% of companies who wanted to introduce AI technology did not opt to take this step due to the 
lack of adequate skills (SURS, 2023c).

144 In the Labour Force Survey, which is the source of data for the calculation of the adult participation in lifelong 
learning indicator, the target population is all residents of private households in Slovenia from the first quarter 
of 2021 and all residents of Slovenia up to and including the end of 2020.

 Figure 60: In 2022, Slovenia had the highest percentage of companies experiencing difficulties in recruiting ICT specialists in 
the EU (left); the number of new PhD graduates was lower than the EU average in 2021 (right)

Source: Eurostat (2023). Note: V3 – the Czech Republic, Poland and Hungary.
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among the employed persons and the lowest among the unemployed and inactive 
persons. Participation in activities and occupations is lower among employees with 
low education (Figure 61). Particularly at the industry level, social partners are not 
well represented in the processes of recognising needs, the planning of knowledge 
and competency development, the promotion of training, and the development 
of life-learning culture (Franca, 2023). At the international level, the participation 
of social partners in providing employee education and training is relatively low.145 
There is also a need for employee involvement in devising their own training plans 
and recognising competency shortcomings (Domadenik Muren et al., 2023).

Based on the increased needs for strengthening adult education and  
(re-)training, investments in this area are insufficient. A study conducted in a 
sample of OECD countries (Cammeraat et al., 2021) and many others, for example 
Martins et al. (2022), have shown that digital and other employee skills and 
competencies and investment in employee education and training have a positive 
effect on company productivity. Company investments in adult education and 
training, which enables the acquisition of such skills, were below the EU average and 
that of the innovation leaders in Slovenia in 2020 (according to the latest available 
data), though significantly higher than in the countries of the Visegrad Group  
(Figure 62, left). At the same time, employees who were in education or training 
spent less time in education or training on average.146 In addition to the need for 
constant acquisition of skills by employees, there is also a need to increase these 
investments. Since 2019, public expenditure on the education and upskilling of 
the employed and the unemployed as part of the active employment policy (AEP) 
has been between 0.04 and 0.05% as a share of GDP, lagging significantly behind 

145 According to a 2020 survey on the continuing vocational training of employees in enterprises, 17.1% of 
Slovenian companies had concluded a collective agreement containing provisions on education and training 
or included employee representatives in the management of education and training (compared to 23.3% in the 
EU as a whole and 25.4% in the innovation leaders) (Eurostat, 2023).

146 In 2020, the average time spent in education or training in Slovenia was 21.3 hours (EU: 22.6 hours; innovation 
leaders: 25.5 hours), compared to 24.1 hours in 2015 (EU: 23.6 hours; innovation leaders: 27.9 hours).

 Figure 61: Participation of employees in lifelong learning is higher in activities and occupations requiring high education, 
while lifelong learning must be strengthened among employees with vocational and low education

Source: Eurostat (2023). Note: Activities according to the Standard Classification of Activities (SKD): A – agriculture, forestry and fishing; B – mining and 
quarrying; C – manufacturing; D – electricity, gas, steam and air-conditioning supply; E – water supply, sewerage, waste management and remediation 
activities; F – construction; G – wholesale and retail trade, repair of motor vehicles and motorcycles; H – transportation and storage; I – accommodation 
and food service activities; J – information and communication; K – financial and insurance activities; L – real estate activities; M – professional, scientific 
and technical activities; N – administrative and support service activities; O – public administration and defence, compulsory social security; P – education; 
Q – human health and social work activities; R – arts, entertainment and recreation; S – other service activities; T – household activities.
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the EU average (0.16% in 2020) (Figure 62, right) and is insufficient considering the 
growing need for investment in skills development of adult (re-)training due to the 
sustainable and digital transformation and other development trends.

In addition to job-specific skills, raising productivity in Slovenia in the 
coming years will also require a variety of transversal skills. In a 2020 statistical 
survey on the vocational education and training of employees, the respondent 
companies in Slovenia indicated that the most important knowledge and skills 
for their development were technical, practical and vocational skills, as well as 
many other »transversal« skills and competencies147 (Figure 63). According to the 
companies’ assessment, certain skills and competencies are more important for 
their development than in the EU as a whole and in the innovation leaders. A study 
conducted by Domadenik Muren et al. (2023) in selected companies in Slovenia 
showed that certain skills will be even more important for company development 
in the coming years, namely teamwork, agility, flexibility, cooperation, thinking 
outside the box and a proactive approach to searching for new, innovative forms 
of collaboration. However, skill development contains certain deficiencies, as 
evidenced by the considerable needs for strengthening employee skills. There is 
also room for improvement in terms of creativity and the ability to solve (complex) 
problems, especially as regards testing new ideas in problem-solving.148 With the 
growing number of immigrants and negative attitudes towards them in the working 
environment,149 attention should be devoted to strengthening intercultural skills.  
As regards continuous learning, the ability to learn should be developed particularly 
among employees with learning difficulties or a reluctance to learn. Furthermore, 
management skills are underdeveloped (IMD, 2022).

147 Transversal skills and competencies include, for example, communication, problem-solving, leadership, 
teamwork, flexibility and cooperation.

148 According to Cedefop’s European Skills and Jobs Survey, 12% of employees constantly or very often test new 
problem-solving ideas, ranking Slovenia in 12th place among 25 EU countries. It ranked higher, i.e. 8th place, in 
terms of the percentage of employees testing new or improving existing work methods (17%) and even higher, 
i.e. 4th place, in terms of the percentage of employees developing or creating new products or services (14%) 
(Cedefop, 2022). 

149 According to the Special Eurobarometer, 15% of respondents (compared to 12% of respondents in the EU as a 
whole) would feel very or somewhat uneasy about having an immigrant as a co-worker and 24% (compared to 
19% in the EU as a whole) if they had an immigrant as a superior (EC, 2022).

 Figure 62: Company investments in employee education and training in Slovenia (left) and public spending on education 
and training as part of the AEP (right) should be increased

Source: Eurostat (2023). Notes: According to data from a survey on company employee education and training. The figure on the right shows the EU average 
in 2020.
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4.3 Development trends: global and local

Notable global trends affecting economic and social development and labour 
market conditions are demographic changes and technological development, along 
with labour market flexibilisation and changes in the understanding of the labour 
life cycle.
 

4.3.1 Demographics: labour shortage as the new constant

Demographic projections show a further decrease in the number of 
residents aged 20–64; despite positive net migration, it will not be possible 
to ensure further employment growth in the medium term without high net 
migration in the following decades. According to baseline scenario projections 
of EUROPOP2023, the total number of residents is expected to increase only until 
2026 and should start falling gradually in the following 20 years. A somewhat 
faster decrease is projected around 2045, when the impact of ageing is expected 
to reach its highest level. The gap between numbers of residents over 65 and 
residents aged 20–64 (the working age population), which has grown since 2012, 
will increase further in the following years, as the older population are the only 
resident group to increase in number. The decrease in the number of residents 
aged 20–64, representing a potential labour supply, will therefore continue 
(Figure 64, left). According to the baseline scenario, accounting for modest net 
migration, their number will decrease by 43,000 between 2022 and 2030 and by 
162,000 by 2050. This could somewhat diminish a higher net migration (Figure 
64, right). In addition to the baseline scenario, the EUROPOP2023 projection of 
net migration also provides versions with lower, higher and zero net migration.150 
However, even if the scenario of high net migration happened, the number of 
residents aged 20–64 would merely be maintained at the current level until 
around 2040 (which, in the medium term, would still allow a modest growth in 

150 The assumption of the baseline scenario is that, following slightly higher migration at the beginning of the 
projection period in 2022 and 2023 (slightly over 11,000 people per year), the average net migration between 
2024 and 2100 would amount to 6,083 people per year. The scenario of higher net migration projects an average 
of 9,702 people (an annual average of 11,906 until 2030) and the scenario of lower net migration an average of 
2,583 per year.

 Figure 63: The key importance of job-specific and other skills and competencies for the development of companies in 
Slovenia in the coming years, 2020

Source: Eurostat (2023). 
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the active working population), after which it would start to decline (Figure 65).  
This means that, even in the event of this scenario, a labour shortage would be 
visible but less pronounced. With lower net migration, problems with ensuring an 
adequate workforce would continue to grow, which would affect the country’s ability 
to increase economic activity and thus the functioning of society and all its systems 
in ensuring the welfare of the population. The education structure of migrants plays 
an important role, as model simulations in the case of a higher percentage of people 
with higher education show a significantly higher positive effect of net migration on 
Slovenia’s gross domestic product per capita (Figure 66).

 Figure 64: By 2050, the EUROPOP2023 baseline scenario projects a significant increase in the number of older people and 
a decrease in the number of people aged 20–64 (left); even under the scenario of higher net migration, the working age 
population would be smaller (right) 

Source: Eurostat (2023).
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 Figure 65: The scenario of fluctuations in the working age and active population suggests limited growth in the active 
population in the medium term

Source: Eurostat (2023); calculations by IMAD. Note: * The scenario of active population growth is based on Peschner and Fotakis (2013), which includes the 
continuation of the upward trend in the number of highly educated people, the equalisation of the (lower) activity rate of women with the (higher) activity 
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Additional attention should be devoted to attracting and retaining foreign 
specialists and people with tertiary education. In terms of work and quality of life, 
Slovenia is less attractive for foreign specialists than many other OECD countries.151 
Foreign specialists are deterred by unstimulating remuneration (high taxes) (Section 
3.3.1.1). Furthermore, companies in Slovenia devote less attention to attracting and 
retaining specialists than in more economically developed EU countries,152 although 
they do more than a decade ago. Foreign researchers are also deterred from coming 
to Slovenia by poor research infrastructure (EMN, 2022) and complicated procedures 
related to the employment of foreign specialists (CCIS, 2022). It is essential to follow 
other countries and implement stronger measures to attract foreign specialists.153 
 
Measures to reduce the brain drain and promote circular migration should 
also be strengthened. The supply of Slovenian specialists is also decreasing, as 
they migrate to other countries to find professional and career development and 
promotion opportunities abroad (Valentinčič et al., 2022). The brain drain, which has 
a greater negative effect on economic competitiveness than in more economically 
developed countries,154 shows the need for strengthening measures to retain 
specialists in Slovenia (Court of Audit of the Republic of Slovenia, 2023). In addition, 
measures for the return of specialists who have left Slovenia must be strengthened, 
as experience shows that they face various obstacles (bureaucracy, employment, 
etc.) when they return (Valentinčič et al., 2022).

More efficient administrative procedures, better living and working conditions, 
and appropriate social and cultural policies to integrate migrants and their 
families into society are needed to successfully attract and retain all foreign 
workers. Foreigners often face complicated and lengthy procedures for obtaining 
work permits, while applicants for international protection have little chance of 
integrating into the labour market or gaining asylum and eventual citizenship. 
Lower-educated foreign workers in particular, whose share is steadily rising, are 
usually without a worker representative and often work in inadequate working 
conditions. They are often confronted with violations of labour laws (Working 
group on asylum and the Counselling office for workers, 2021; IRSD, 2023) and 
unequal treatment by co-workers155 and the wider environment, which can lead to 
discrimination.156 Jobseekers born abroad also face obstacles due to discrimination, 
lack of knowledge of the Slovenian language and non-recognition of education 
obtained abroad (Medvešek et al., 2022). In terms of living conditions, migrants 

151 In terms of attraction for foreign specialists, Slovenia ranked 18th on the OECD scale among 37 OECD countries 
and 11th among 22 EU countries. The measurement of country attraction takes into consideration various 
aspects of work and life (for more details, see the methodology at https://www.oecd.org/migration/talent-
attractiveness/, OECD (2023h)). 

152 In terms of attracting and retaining talent as a company priority, Slovenia ranked 14th on the 2022 IMD scale 
(the higher the ranking, the better the result) among 26 EU countries (IMD, 2023b).

153 In April 2022, Slovakia, for example, introduced a so-called national visa for nationals of non-EU countries, which 
facilitates the procedure of recruitment of third-country specialists. In October 2023, it facilitated the process 
of qualification recognition and simplified requirements concerning the knowledge of Slovakian to tackle 
the labour shortage in healthcare (OECD, 2023c). In 2017, Finland started implementing its 2017 Talent Boost 
programme, providing a framework for long-term collaboration between various stakeholders (the state, cities, 
educational institutions and companies) required to attract specialists, students and researchers, integrate 
them into society, and benefit from their knowledge and skills (EMN, 2022).

154 In terms of the negative effect of brain drain, Slovenia ranked 10th on the 2022 IMD scale (the higher the 
ranking, the worse the result) among 26 EU countries and lower than all the innovation leaders (IMD, 2023b). 

155 According to the Eurobarometer, 24% of respondents would feel (somewhat or completely) uncomfortable 
having a non-EU migrant as their superior, and 15% would feel uncomfortable having a non-EU migrant was 
their co-worker (EC, 2022c).

156 According to the Slovenian Public Opinion 2022/1 survey, 4.1% of respondents are in favour of Slovenia not 
allowing people of other nationalities to immigrate, 73.4% are in favour of allowing some or very few to 
immigrate, 19.1% would not want a Muslim as a neighbour, 12.9% would not want a migrant or a foreign worker 
as a neighbour, and 12.6% would not want a person of another race as a neighbour (Hafner-Fink et al., 2022).
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often face barriers in accessing social transfers (IMAD, 2021) and discrimination in 
accessing adequate housing157 (Bajt et al., 2021); they also sometimes reside on 
construction and other work sites, and sometimes their accommodation is managed 
by their employer. Migrants face poverty and social exclusion much more often than 
Slovenian citizens158 (IMAD, 2023). Therefore active policies of housing and cultural 
desegregation and social and societal integration of foreign workers must be put 
in place, developed between migrants and the rest of the population together. The 
social and societal integration of children and other family members of migrants or 
foreign workers in Slovenia is also very important.

Box 3 Assessment of the macroeconomic effects of net migration 
to Slovenia, taking into account the different educational 
structure of migrants 
 
To estimate the macroeconomic effects of net migration to Slovenia,  
a Slovenian labour market model was used.159 Net migration effects were 
estimated at 8,000 people aged 15–69 per year till 2050. The labour market 
characteristics160 of migrants were assumed to be the same as those of the current 
Slovenian population. Two scenarios were developed, differing according to the 
assumed educational structure of net migrants. The first scenario (Scenario 1) 
was based on the assumption of the same educational structure for net migrants 
as for foreigners in Slovenia.161 In the second scenario (Scenario 2), net migrants 
were assigned the same educational structure as foreigners in the innovation 
leaders.162 The age and education structure of net migration as projected by the 
two scenarios is shown in Appendix 6.1.5. (Table 2). 

Model simulations show that attracting better-educated individuals from 
abroad could have a significant positive impact on GDP per capita in the 
long run, given the right investments. From an economic point of view, net 
migration of the working age population (aged 20–64) can increase labour 
supply. Higher labour supply, employment and consequently higher investment 
would lead to a higher GDP. The model estimates show that in the first scenario, in 
which net migrants have the same educational structure as foreigners in Slovenia, 
the short- and medium-term effects of net migration on Slovenian GDP would be 
between 0.7% and 2.1%, while in the long term (30 years from now, around 2050), 
Slovenian GDP could be about 13% higher than in the baseline scenario.163 In the 
second scenario, which assumes an education structure of net migrants similar to 
that of foreigners in the innovation leaders, the effects on GDP would be larger. 

157 In 2022, 36.2% of adult foreigners (EU: 28.3%) and 8.5% of Slovenian nationals (EU: 13.9%) lived in overcrowded 
dwellings (Eurostat, 2023).

158 The risk of social exclusion was 26.1% in 2022 for foreigners and 13.2% for the population as a whole in Slovenia 
(Eurostat, 2023). 

159 A macroeconomic general equilibrium model developed by Berget et al. (2009). The model has been calibrated 
for a number of countries, including Slovenia, and is an upgrade of the QUEST model (D’Auria et al., 2009).  
The calibration of the model for Slovenia was carried out in cooperation between the European Commission, 
the Austrian Institute for Economic Research EcoAustria and IMAD.

160 Especially concerning participation, unemployment and salaries.
161 In the 2011–2021 period, 27.7% of foreigners in Slovenia were low-educated, 61.9% were medium-educated 

and 16.4% were highly educated.
162 Among foreigners in the innovation leaders, 29.5% are low-educated, 27.5% are medium-educated and 43% 

are highly educated.  Among foreigners in the innovation leaders, 29.5% are low-educated, 27.5% are medium-
educated and 43% are highly educated.

163 The baseline scenario assumes a constant population of just over 1.75 million people (the average of the 
EUROPOP2023 zero migration scenario) aged 15 years and over and the current educational structure of the 
Slovenian population consisting of 13% low-educated, 57% medium-educated and 30% highly educated 
individuals.
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In the short and medium terms, Slovenian GDP would be 0.8–2.5% higher than in 
the baseline scenario, and around 16% higher in the long term. GDP per capita, 
which is a better indicator of welfare, would be 1.3% higher in the long term in 
the first scenario than in the baseline scenario and 3.4% in the second scenario. 
Higher GDP per capita would mean more resources available for the state to 
provide public goods and services to its citizens, contributing to a better quality 
of life. In the light of these findings, designing appropriate policies to attract and 
integrate the most skilled and highly educated workforce into the Slovenian 
labour market is crucial to ensure the long-term prosperity of the country and 
its people. A table estimating the effects on additional variables can be found in 
Appendix 6.1.5. 

 

4.3.2 Technological development 

In addition to the digital and sustainable transition,164 the impact of generative 
artificial intelligence (generative AI) is increasingly emerging as a decisive 
macrotrend from 2023 onwards, greatly expanding the possibilities of 
automation. If until now, automation has mainly addressed repetitive, physical or 
optimisation-related tasks, generative AI165 also enables tasks requiring cognitive 
skills, meaning that it can be used for areas such as expression, reasoning and 
communication, coordination, and working with ideas or design (OECD, 2023f; 
WEF, 2023; Tolan et al., 2021). Experts estimate that generative AI will reach human 
capabilities in areas such as creativity and logical reasoning and problem-solving 
within this decade (Chui et al., 2023). 

164 For a more detailed overview, see the 2020 and 2022 Productivity Reports (IMAD, 2020a, 2022b).
165 The OECD (2023f ) defines artificial intelligence as a machine-based system that is capable of influencing the 

environment by making predictions, recommendations or decisions according to a defined set of objectives. 
Generative AI is a subset of artificial intelligence that uses generative models to recognise patterns from large 
amounts of potentially unstructured data and create entirely new content in the form of text, images, video or 
audio in a way that has so far been attributed solely to human abilities (Wikipedia, 2023; Gartner, 2023; Ellingrud 
et al., 2023).

 Figure 66: Model-based assessment of the effects of two scenarios of the educational structure of net migrants on 
GDP per capita

Source: Slovenian labour market model, IMAD estimates. Note: Scenario 1 – the educational structure of net migrants is the same as the educational 
structure of foreigners in Slovenia; Scenario 2 – the educational structure of net migrants is the same as the educational structure of foreigners in 
the innovation leaders.
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The impact of the green transition on the labour market and jobs is expected to 
be mainly positive, while opinions on the impact of automation and generative 
AI on the labour market are more divided. Although the green transition is 
associated with major challenges, for example re-training (OECD, 2023a) or uneven 
territorial effects (OECD, 2023d), its aggregate impact is expected to be positive 
(EC, 2023c; WEF, 2023). On the other hand, opinions are much more divided on 
the impact of automation on the labour market and generative AI in particular, 
notwithstanding the fact that the impact of automation, especially robotics, on jobs 
in Europe has been positive so far (Klenert et al., 2023; Santos et al., 2023). The global 
risks associated with replacing people in the work process as a result of technological 
advances are expected to increase (Autor et al., 2022), as new applications mean that 
many more activities can be automated166 than previously expected. According to an 
updated OECD methodology (2022; 2023f ), the share of employees in occupations 
with the highest risk of potential automation, also taking into account the impact 
of AI, is thus expected to increase from 17% to 28% in EU countries that are also 
members of the OECD.167

While preliminary estimates of the impact of automation and generative AI 
on productivity are positive... If such intensive automation were to take place, 
it would also result in a strong acceleration of economic and productivity growth. 
At a global level, consultancies estimate that GDP could increase significantly, by 
around 7%, over the next ten years (Chui et al., 2023; Hatzius et al., 2023). When it 
comes to productivity, it could be boosted by 1.4 p.p. globally (Hatzius et al., 2023) 
or even by up to 3.3 additional p.p. (Chui et al., 2023). These estimates assume the 
use of generative AI in all types of work processes and occupations, while the impact 
is estimated to be about half as high based on concrete business examples from 
practice (ibid.).

... they may well be overestimated, with the more ambitious countries expected 
to benefit more. The above estimates should be treated with caution, as not only 
are they inherently uncertain (WEF, 2023), but historically they have been either 
exaggerated (The Economist, 2023) or premature (Hatzius et al., 2023). At the same 
time, it is true that the empirical studies so far on the impact of AI for Europe paint 
a rather positive picture: Czarnitzki et al. (2022), for example, find a positive and 
significant impact of AI on the productivity of German companies, while a more 
comprehensive168 analysis by Calvino and Fontanelli (2023) also finds a significant 
impact, but only where complementary technologies and skills were also present. 
The key point seems to be that the positive effects will be stronger in the more 
ambitious countries: in Germany and France, productivity growth could thus be 
boosted by up to 3.9 and 3.7 p.p. respectively in the rapid deployment scenario or by 
only 1.6 and 1.3 additional p.p. respectively in the slow deployment scenario (Chui 
et al., 2023). Not only is accelerated deployment important in terms of its impact on 
productivity growth, but, at least as the controlled experiments carried out so far in 
a real environment show, the use of generative AI is also expected to improve the 
quality of work (Dell’Acqua et al., 2023).169

166 According to some estimates, at least 80% of jobs in the US could be automated at least 10% of the time 
(Eloundou et al., 2023) or, theoretically, it would be possible to automate tasks that currently take as much as 
60–70% of the time (Chui et al., 2023). Similarly, LinkedIn (2023) estimates that 84% of its US members could 
automate at least a quarter of their repetitive tasks with generative AI. 

167 The initial estimate is based on Nedelkoska and Quintini (2018); for presentation, see IMAD (2020a). Similar 
estimates have been made by others: for example, WEF (2023) estimates that the share of automated tasks 
could rise from 34% to 42% by 2027, and Goldman Sachs estimates that 24% of jobs in the euro area could be 
affected by generative AI (Hatzius et al., 2023)

168 The study is based on micro-data from 11 countries, seven of which were European, and uses more recent data 
than other studies (different for each country, but ranging from 2016 to 2021).

169 Boston Consulting Group employees completed 12.2% more tasks 25.1% faster using generative AI, while the 
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Generative AI will also have a strong impact on the highly educated and well-
paid. While jobs characterised by routine and repetitive activities have been more 
exposed to automation so far, generative AI is expected to have an impact on jobs 
that are more knowledge- and cognitive-based. Thus, while generative AI is expected 
to affect employees with higher education (Chui et al., 2023) and higher salaries 
(Eloundou et al., 2023), this does not necessarily mean that working conditions for 
them will also deteriorate in practice. In fact, in parallel with exposure, automation 
is also increasing the demand for highly skilled workers, which is why the OECD 
estimates that the net effect of generative AI deployment on them will nevertheless 
be positive (OECD, 2023f ).170 While generative AI can bring a range of qualitative 
benefits to which employees globally are quite open,171 the risks at the company and 
individual level should not be overlooked.172

More innovative countries should be less exposed to job automation...  
As shown in Figure 67, not only countries that are production-oriented, but especially 
those that are functionally specialised in simpler tasks, should be significantly more 
exposed to potential risks: 23% of employees in the innovation leaders, 31% in 
Slovenia and 35% in the V4 countries are estimated to be exposed. The positive 
impact on economic growth is estimated to be higher in more innovative countries 
(Chui et al., 2023; Hatzius et al., 2023), which sends an important message to countries 
such as Slovenia that they need to invest more in this type of transformation than 
the most developed countries.

quality of their work was 40% higher compared to the control group. This applies to tasks where the use of 
generative AI makes sense.

170 Although Goldman Sachs (2023) lists “office support staff”, “professionals”, “their technical staff” and “managers” 
as the most exposed generative AI occupations and Felten (2023) lists “specialists”, “their technical staff” and 
“managers” as the most exposed generative AI occupations, the OECD continues to consider these groups as 
having the lowest actual risk, and “fishermen and hunters”, “miners”, “foresters”, “railwaymen” and “maintenance 
workers” as having the highest risk (Lassébie and Quintini, 2022).

171 This should improve the mental and physical health of employees, including through their having less repetitive 
and tedious tasks (OECD, 2023f ), allowing employees more time to work with customers and interact with their 
co-workers (Milanez, 2023). Studies show that new technologies can, under the right conditions, benefit less 
experienced, skilled or successful employees more when performing the same tasks (OECD, 2023f; Dell’Acqua 
et al., 2023), so it is perhaps not surprising that despite people’s concerns about their jobs, they are also willing 
to delegate work to AI. This applies to 62% of people in Europe according to Microsoft (2023), i.e. 69% of 
respondents would feel comfortable delegating administrative tasks and 70% and 62% respectively analytical 
and creative work.

172 Automation, and in particular generative AI, brings a number of risks, such as potential increases in work 
intensity and stress and negative impacts on privacy and autonomy, and the (lack of ) transparency of 
algorithmic decision-making can be problematic, further promoting bias and even raising ethical issues, while 
at the societal level, generative AI can further contribute to income inequality and change the social work 
environment (OECD, 2023f; Acemoglu, 2021).
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The use of generative AI is still relatively limited at the moment but will 
accelerate significantly in the coming years. The potential exposure to automation 
does not yet translate into an actual impact on the labour market, as companies can 
also adapt in other ways (e.g. by redeploying employees), and the uptake of these 
technologies is still relatively limited (OECD, 2023f ).173 But this is set to change in 
the coming years, with 75% of companies globally expecting to use generative AI in 
the next five years (WEF, 2023) and 44% of companies in the US expecting to do so 
in the next year (LinkedIn, 2023). In response to all these trends, global companies 
are announcing two priority strategies (WEF, 2023): (i) accelerating investment 
in learning and training and (ii) accelerating automation processes (the first is 
highlighted by 81% and the second by 80% of the companies surveyed).

For new technologies to contribute to people’s well-being, it will be essential to 
focus education and training on the skills of the future. As shown in Figure 68, 
in addition to analytical thinking and technological literacy, the importance of soft 
skills, which are specifically highlighted as crucial by the French Productivity Board 
(Du Roscoat et al., 2022), will increase substantially in the coming years. Companies 
are thus highlighting creativity and creative and critical thinking as some of the key 
skills of the future (WEF, 2023). Improving these skills has also been identified as one 
of the key conditions for maintaining the competitive advantages of the Slovenian 
economy (Sumanth et al., 2023). Given that education and training systems in 
Central and Eastern Europe are the least successful in this area (IMAD, 2022a), this 
should also be one of the priorities for the reform of education and training systems.

173 According to a McKensey survey (Deveau et al., 2023), for example, generative AI is rarely or never used in 
marketing and sales by 60% of companies, but 35% of companies are expected to use machine learning in 
conjunction with these functions always or often and a further 40% occasionally.

 Figure 67: The most jobs exposed to automation are in the Visegrad Group and Slovenia 

Source: OECD (2023f ), based on Lassébie and Quintini (2022); presentation by IMAD. Note: “EU countries” refers to EU countries that are also members of 
the OECD.
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4.3.3 Labour market flexibilisation and the necessary changes  
in understanding the labour life cycle 

The flexibilisation of the labour market, reflected in the rapid development of 
flexible (atypical) forms of work, brings with it a number of challenges as well 
as benefits. The development of digital platforms has brought new atypical forms of 
work, such as platform work. These forms of work generally make it easier for people 
to balance work and family responsibilities, but EU countries often do not regulate 
their employment status. This translates into workers having restricted access to 
social security and their incomes fluctuating widely (Eurofound, 2018). Thus greater 
uncertainty in the labour market and more atypical (also precarious) forms of work 
are, in addition to demographic changes, important factors that also require that 
systems of social protection be adapted to provide a sustainable transition between 
different stages of life.

The prevalence of certain atypical forms of work in Slovenia lags far behind 
the EU average, with only traditional fixed-term work recording about the 
same average. In all countries, temporary employment (fixed-term work) is higher 
than average among young people. However, part-time work is significantly lower 
in Slovenia than the EU average and in the innovation leaders. Similarly, data on 
homeworking shows that 7.4% of employees in Slovenia worked from home in 2020 
(the latest available data), compared to an EU average of 12.3%, and that it was most 
widespread in Finland (25.1%). The share of self-employed in Slovenia is also lower 
than the EU average but similar to that of the innovation leaders. The share of fixed-
term work in Slovenia in 2022 was similar to that in the EU and lower than in 2013. 
For many new forms of work (such as platform work), data on their prevalence is not 
yet available.
 

 Figure 68: According to a WEF survey, companies believe that soft skills will become increasingly important

Source: WEF (2023); presentation by IMAD. Note: Among skills that are gaining in importance, those that can be classified as soft skills, are highlighted in 
grey, while technical skills are highlighted in light pink.
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Technological development and an ageing population are bringing about a 
necessary change in the understanding of the labour life cycle. Increasing life 
expectancy and the faster introduction of technological changes in society and the 
economy are also increasingly changing the understanding of the labour life cycle 
(Véron et al., 2007). With the lengthening of life expectancy, changes in occupations 
and a greater need for life-long learning, the traditional life cycle (education, active 
working period, retirement) is being replaced by a more adaptive and variable cycle 
(Figure 69): an individual may pursue several careers and will have to be educated 
or trained in all stages of life (also due to technological development, changes 
in professions, and the need for new knowledge and skills) and stay active after 
formal retirement and contribute to the community (part-time jobs, mentoring, 
volunteerism, social entrepreneurship, amateur activities).

4.4 Future labour market challenges for Slovenia

A skilled workforce will become even more important in the future to boost 
productivity and prosperity, which will require a deliberate and strategic 
approach to human resource development. With slow changes in the structure 
of enrolments, combined with demographic changes, we are already facing severe 
labour shortages in a number of areas. The transition to a smart and green economy 
and a long-lived society will change the structure of demand for workforce even 
more dramatically in the future, with fewer people needed to meet the demand, 
and a strategic approach to human resource development where every individual 
counts will be crucial. In line with labour market projections and trends to date, the 
need for specialists is set to increase, with a particular shortage of digital specialists 
and engineers, which is holding back the transition to innovation-led growth. 
Even today, there is a shortage of tertiary educated workers in the healthcare 
and education sectors. Ensuring a sufficient supply of adequately trained staff is 
therefore an increasing challenge, which is also being faced by many other countries.  
It is therefore imperative to take action. 

 Figure 69: Changes in the life cycle 

Source: Bednaš and Kajzer (2017).
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Demographic labour shortages are becoming a constant feature of development 
and priority measures are needed to ensure a sufficient labour force, including:

 – an active migration policy to attract labour, especially educated labour, from 
abroad and to encourage the return of Slovenian specialists, i.e. through the 
establishment of a circular migration system;

 – an appropriate policy to integrate migrant workers and their families into society 
by establishing conditions for the participation of nationals and non-nationals;

 – the creation of conditions for longer working lives, which includes on the one 
hand allowing young people to enter the labour market earlier and, on the 
other, enabling older people to stay in work longer by adapting jobs to an older 
workforce and promoting new approaches to human resource management in 
companies (e.g. age-management, which combines the strengths of different 
generations to achieve optimal results), as well as pension reform;

 – designing a public sector salary system that provides decent and attractive pay 
for a sufficient workforce to deliver quality public services;

 – fiscal restructuring towards lower taxation of labour to better reward the most 
productive, along with increasing revenues from other sources and restructuring 
expenditure.

Further strengthening education and training for all employees and fostering  
a culture of lifelong learning are essential to ensure adequate skills. This requires 
measures aimed at:

 – increasing investment by business and government in education and training for 
employees, with appropriate financial incentives, because the need for new skills 
is high and without them new technologies cannot be used and productivity 
cannot be increased;

 – fostering a company culture based on positive attitudes towards learning and 
encouraging involvement in lifelong career orientation at people’s universities;

 – developing human resources in companies, including by identifying skill and 
competency gaps among employees and planning their education and training 
accordingly;

 – increasing the responsiveness of the education system to the changing medium-
term needs of the economy, driven by the green and digital transformations,  
an ageing population, and other development trends;

 – establishing a flexible adult education and (re)training system that responds 
quickly to the needs of the economy (e.g. setting up a system of micro-credentials 
for short-term training);

 – increasing access to training for the green and digital transitions, including for 
the unemployed and inactive, which requires the design and strengthening of 
active employment policy programmes;

 – raising people’s awareness of the need for lifelong learning.

A prerequisite for successfully addressing challenges in the area of human 
resources development is the establishment of a comprehensive system for 
identifying and forecasting human resources and skills needs, which remains a 
challenge. The absence of an integrated mechanism for identifying and forecasting 
the human resources and competencies needed for the development of the 
economy and society at large contributes significantly to structural mismatches 
in the labour market, as has already been pointed out (see IMAD, 2020b, 2022a). 
For the time being, only individual elements of a comprehensive competency 
needs forecasting system are available. This includes a project by the Ministry of 
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Labour, Family, Social Affairs and Equal Opportunities to develop a “labour market 
platform” to collect data on occupational and competency needs. The first results, 
which mainly present employment growth by activity and occupational group on 
the basis of trends to date, point to further employment growth up to 2037 in the 
activities where growth has already been highest (e.g. ICT, professional, scientific 
and technical services) and a strong demand for specialists (see Appendix 6.3.6). This 
could mean that the modelling approach used has a limited ability to predict needs 
as they arise and new skills are required. The model at this stage also does not yet 
cover the identification and prediction of skills needs, which is expected to result 
from the further development of the labour market platform.



109Productivity Report 2023

Acemoglu, D. (2021). Harms of AI, 29247. Retrieved from http://
www.nber.org/papers/w29247

AJPES. (n. d.). Statistical data from balance sheets and profit and 
loss statements of companies. Ljubljana: Agency for Public 
Legal Records and Related Services.

AKOS. (n. d.). Geoportal AKOS. Retrieved from https://gis.akos-
rs.si/HomePublic/OPTPogledResult/slo

André, C., Costa, H., Demmou, L. and Franco, G. (2023). Rising 
energy prices and productivity: short-run pain, long-term 
gain? OECD Economics Department Working Paper No 1755. 
https://doi.org/10.1787/2ce493f0-en

ARRS. (2023). Data on young researchers [unpublished data]. 
Ljubljana: Slovenian Research Agency.

ARSO. (2023). GHG emissions by source categories – preliminary 
data [unpublished data]. Ljubljana: Slovenian Environment 
Agency.

Autor, D., Chin, C., Salomons, A. M. and Seegmiller, B. (2022). 
New Frontiers: The Origins and Content of New York, 1940-
2018, 30389. Retrieved from http://www.nber.org/papers/
w30389

Bajt, V., Jalušič, V., Šori, I. and Zdravković, L. (2021). 
Zmanjševanje in odpravljanje diskriminacije na podlagi 
etničnosti, „rase“, nacionalnosti in/ali vere. Ljubljana: The 
Peace Institute. Retrieved from https://zagovornik.si/wp-
content/uploads/2022/12/Zmanjsevanje-in-odpravljanje-
diskriminacije-na-podlagi-etnicnosti-rase-nacionalnosti-in-
ali-vere.pdf

Bartolj, T., Ahčan, A., Feldin, A. and Polanec, S. (2012). Evolution 
of Private Returns to Tertiary Education during Transition: 
Evidence from Slovenia. LICOS Discussion Paper Series, 314.

Bednaš. M. and Kajzer, A. (ed.). (2017). Strategija dolgožive 
družbe. Ljubljana: Institute of Macroeconomic Analysis and 
Development and Ministry of Labour, Family and Social 
Affairs. Retrieved from https://www.umar.gov.si/fileadmin/
user_upload/publikacije/kratke_analize/Strategija_
dolgozive_druzbe/Strategija_dolgozive_druzbe.pdf

Begović, V. (2023). ChatGPT in vpliv na podjetništvo. Retrieved 
19 September 2023 from https://corpohub.com/corpohub-
blog/intervju-podjetna-slovenija-matej-golob-miha-lavtar/

Bello, M., Caperna, G., Damioli, G. and Mathevet, I. (2022). 
The Innovation Output Indicator 2021 [JRC technical report]. 
Luxembourg: Publication Office of the European Union.

Berger, J., Keuschnigg, C., Miess, M., Strohner, L. and Winter-
Ebmer, R. (2009). Modelling of Labour Markets in the 
European Union – Final Report, Study on behalf of DG EMPL 
of the European Commission. Vienna, St. Gallen: Institute for 
Advanced Studies, University of St. Gallen. Retrieved from 
https://citeseerx.ist.psu.edu/document?repid=rep1&type=p
df&doi=23ffd93c7b78fecd6a54d32a61ae217f966f9cdb

Bighelli, T., Lalinsky, T. and Vanhala, J. (2022). Covid-19 
pandemic, state aid and firm productivity, Bank of Finland 
Research Discussion Paper 1/2022. Helsinki: Bank of Finland. 
Retrieved from https://papers.ssrn.com/sol3/papers.
cfm?abstract_id=4009439

Bontadini, F., Corrado, C., Haskel, J., Iommi, M. and Jona-
Lasinio, C. (2023). EUKLEMS & INTANProd: industry 
productivity accounts with intangibles. Retrieved from 
https://euklems-intanprod-llee.luiss. it/wp-content/
uploads/2023/02/EUKLEMS_INTANProd_D2.3.1.pdf

Borowiecki, M., Giovannelli, F. and Høj, J. (2023). COVID-19 
and productivity-enhancing digitalisation: Firm-level 
evidence from Slovenia, 1766. OECD. Retrieved from https://
www.oecd.org/publications/covid-19-and-productivity-
enhancing-digitalisation-firm-level-evidence-from-slovenia-
5f7e9340-en.htm

BoS. (2023a). Monthly bulletin. Various issues. Ljubljana: Bank of 
Slovenia. Retrieved from https://www.bsi.si/en/publications/
statistical-reports/monthly-bulletin

BoS. (2023b). Monthly report on bank performance. Various 
issues. Ljubljana: Bank of Slovenia. Retrieved from https://
www.bsi.si/en/financial-stability/monthly-report-on-bank-
performance

BoS. (2023c). Financial Stability Review, October 2023. Ljubljana: 
Bank of Slovenia. Retrieved from https://bankaslovenije.blob.
core.windows.net/publication-files/fsr_oktober-2023_en_f.
pdf

BoS. (2023d). Financial Stability Review, May 2023. Ljubljana: 
Bank of Slovenia. Retrieved from https://bankaslovenije.blob.
core.windows.net/publication-files/fsr-2023_maj_eng_85.
pdf

Bratuž Ferk, B. (2023). Projekcije EUROPOP2023 in demografska 
slika Slovenije [short analysis]. Institute of Macroeconomic 
Analysis and Development. Retrieved from https://www.
umar.gov.si/fileadmin/user_upload/publikacije/kratke_
analize/2023_9_Bratuz_Ferk/Projekcije_EUROPOP2023_in_
demografska_slika_Slovenije_.pdf

Braunsberger, F., Hlavaty, M., Schlamberger, N. and 
Stevanovič, S. (2010). Standardna klasifikacija dejavnosti 
2008. Ljubljana: Statistical Office of the Republic of Slovenia. 
Retrieved from https://www.stat.si/doc/pub/skd.pdf

Brynjolfsson, E., Rock, D. and Syverson, C. (2020). The 
productivity J-Curve: How Intangibles Complement General 
Purpose Technologies. NBER Working Paper Series, 25148. 
Retrieved from https://www.nber.org/system/files/working_
papers/w25148/w25148.pdf

Caldas, M. P., Veneri, P. and Marshalian, M. (2023). Assessing 
spatial disparities in Internet quality using speed tests, 
OECD Regional Development Papers 47. https://doi.
org/10.1787/77c42f5e-en

Calligaris, S., Calvino, F., Reinhard, M. and Verlhac, R. (2023). Is 
there a trade-off between productivity and employment? A 
cross-country micro-to-macro study, 157. Paris: OECD.

Calvino, F. and Fontanelli, L. (2023). A portrait of AI 
adopters across countries: Firm characteristics, assets’ 
complementarities and productivity. Paris: OECD.

Cammeraat, E., Samek, L. and Squicciarini, M. (2021). The 
role of innovation and human capital for the productivity of 
industries, Policy paper 103. Paris: Organisation for Economic 
Co-operation and Development. Retrieved from https://
www.oecd-ilibrary.org/science-and-technology/the-role-
of-innovation-and-human-capital-for-the-productivity-of-
industries_197c6ae9-en

Caprirolo, G. (2023, June). Prihodnost dela - rezultati srednje 
in dolgoročnih napovedi potreb trga dela do leta 2037. 
Presented at the Conference Labour market needs over the 
next 15 years. Ministry of Labour, Family, Social Affairs and 
Equal Opportunities, Brdo pri Kranju. Retrieved from https://
www.gov.si/assets/ministrstva/MDDSZ/Potrebe-trga-dela-
do-2037.pdf

5   Bibliography and sources



110 Productivity Report 2023

CCIS. (2022). Za ohranitev konkurenčnosti je nujna pohitritev 
in poenostavitev postopkov zaposlovanja tujcev. 
Ljubljana: Chamber of Commerce and Industry of Slovenia. 
Retrieved from https://www.stajerskagz.si/za-ohranitev-
konkurencnosti-je-nujna-pohitritev-in-poenostavitev-
postopkov-zaposlovanja-tujcev/

CCIS. (2023). Evropska anketa ekonomskega okolja, XXXI 
(October). Ljubljana: Chamber of Commerce and Industry 
of Slovenia. Retrieved from https://analitika.gzs.si/novice/
ArticleId/87016

Cedefop. (2022). European skills and jobs survey. Thessaloniki: 
Cedefop. Retrieved from https://www.cedefop.europa.eu/
en/tools/european-skills-jobs-survey/data

Chui, M., Hazan, E., Roberts, R., Singla, A., Smaje, K., 
Sukharevsky, A., … Zemmel, R. (2023). The economic 
potential of generative AI. The next productivity frontier. 
McKinsey & Company.

COACCH. (2019). The Economic Cost of Climate Change in 
Europe: Synthesis Report on COACCH Interim Results. 
Retrieved from https://www.coacch.eu/wp-content/
uploads/2019/11/COACCH-Sector-Impact-Economic-Cost-
Results-22-Nov-2019-Web.pdf

CompNet. (2023). Firm Productivity Report, July 2023. 2023. 
Retrieved from https://www.comp-net.org/fileadmin/_
compnet/user_upload/CompNet_Productivity_Report_-_
July_2023.pdf

CorpoHub. (2022). Stanje agilnosti v Sloveniji 2022. Retrieved 
from https://corpohub.com/portfolio/agilnost-v-sloveniji

CorpoHub. (2023). Situation in the innovation culture, Slovenia 
2022 [unpublished].

Council of the EU. Council recommendation of 20 September 
2016 on the establishment of National Productivity Boards. 
(2016). 2016/C 349/01. Retrieved from https://eur-lex.europa.
eu/legal-content/EN/TXT/PDF/?uri=OJ:C:2016:349:FULL&fro
m=EN

Court of Audit of the Republic of Slovenia. (2023). 
Zmanjševanje tveganj za pojav bega možganov v Sloveniji. 
Revizijsko poročilo. Ljubljana: Court of Audit of the Republic 
of Slovenia. Retrieved from https://www.rs-rs.si/fileadmin/
user_upload/Datoteke/Revizije/2023/Beg-mozganov/Beg-
mozganov-Revizijsko-porocilo.pdf

Crescenzi, R., Davies, R. and Kogler, D. F. (2020). Empirically led 
internationalisation of S3: An investigation based on micro-
data for the country of Slovenia. Luxembourg: Publications 
Office of the European Union. Retrieved from https://
op.europa.eu/en/publication-detail/-/publication/c778960c-
7fbc-11eb-9ac9-01aa75ed71a1/language-en

Criscuolo, C., Gal, P., Leidecker, T. and Nicoletti, G. (2021). The 
human side of productivity: uncovering the role of skills and 
diversity for firm productivity. Luxembourg: Publications 
Office of the European Union. Retrieved from https://
publications.jrc.ec.europa.eu/repository/handle/JRC133399

Crivellaro, E. and Granato, S. (2023). An evaluation of the 
impact of RDI State aid in Slovenia on firms’ performance 
[JRC technical report]. Retrieved from https://publications.
jrc.ec.europa.eu/repository/handle/JRC133399

Czarnitzki, D., Fernández, G. P. and Rammer, C. (2022). Artificial 
Intelligence and Firm-Level Productivity. SSRN Electronic 
Journal, 211. https://doi.org/10.2139/ssrn.4049824

Černe, M., Čater, B., Čater, T., Koman, M. and Redek, T. (2023). 
Management innovation as an enabler of firm performance 
in the context of Industry 4.0: a longitudinal multi-source, 

multi-sector analysis. Innovation, 1–26. https://doi.org/10.10
80/14479338.2023.2177858

D’Auria, F., Pagano, A., Ratto, M. and Varga, J. (2009). A 
comparison of structural reform scenarios across the EU 
member states; Simulation-based analysis using the QUEST 
model with endogenous growth. Brussels: European 
Commission. Retrieved from https://ec.europa.eu/economy_
finance/publications/pages/publication16461_en.pdf

dealroom.co, Google for Startups, atomico and Credo. (2022). 
Central and Eastern European startups 2022. Retrieved from 
https://dealroom.co/reports/central-and-eastern-european-
startups-2022

Decree on the determination of electricity price for micro, 
small and medium-sized enterprises. (2022). Official Gazette 
of the Republic of Slovenia, No. 167/22 and 4/23. Retrieved 
from http://pisrs.si/Pis.web/pregledPredpisa?id=URED8752

Dell’Acqua, F., McFowland, E., Mollick, E. R., Lifshitz-Assaf, 
H., Kellogg, K., Rajendran, S., … Lakhani, K. R. (2023). 
Navigating the Jagged Technological Frontier: Field 
Experimental Evidence of the Effects of AI on Knowledge 
Worker Productivity and Quality. SSRN Electronic Journal. 
https://doi.org/10.2139/ssrn.4573321

Demmou, L., Franco, G., Calligaris, S. and Dlugosch, D. (2021). 
Insolvency and debt overhang following the COVID-19 
outbreak: Assessment of risks and policy responses, OECD 
Economics Department Working Papers 1651. Paris: OECD. 
https://doi.org/10.1787/747a8226-en

DESI 2023 dashboard for the Digital Decade. (2023). Retrieved 
10 December 2023 from https://digital-decade-desi.digital-
strategy.ec.europa.eu/datasets/desi/charts

Deveau, R., Griffin, S. J. and Reis, S. (2023). AI-powered 
marketing and sales reach new heights with generative AI. 
McKinsey & Company.

Diez, F. J., Duval, R. A., Fan, Jiayue, Garrido, J. M., Kalemli-
Ozcan, S., Maggi, C., … Pierri, N. (2021). Insolvency Prospects 
Among Small-and-Medium-Sized Enterprises in Advanced 
Economies, IMF Staff Discussion note SDN/2021/002. 
Washington, DC: IMF. Retrieved from https://www.imf.org/
en/Publications/Staff-Discussion-Notes/Issues/2021/03/25/
Insolvency-Prospects-Among-Small-and-Medium-Sized-
Enterprises-in-Advanced-Economies-50138

DIH. (2023). Napovedovanje potreb po kadrih na področju 
digitalnih profilov 2023. Ljubljana: Digital Innovation 
Hub Slovenia. Retrieved from https://dihslovenia.si/
assets/images/Napovedovanje-potreb-po-kadrih-na-
podro%C4%8Dju-digitalnih-profilov-2023.pdf

Domadenik Muren, P., Redek, T. and Zalaznik, M. (2023). 
Vključenost v proces vseživljenjskega učenja: izzivi 
posameznika, 122–144. In: J. Lepičnik Vodopivec and M. 
Mezgec (ed.). Vseživljenjsko učenje odraslih za trajnostni razvoj 
in digitalni preboj. Koper: University of Primorska Press.

Dremelj, N. (2023). Vesna Venture Capital. Retrieved from https://
ppz.uni-lj.si/app/uploads/2023/04/04_InovatorUL_2023_
Nina-Dremelj_Vesna-Venture-Fund.pdf

Du Roscoat, B., Servajean-Hilst, R., Bauvet, S. and Lallement, R. 
(2022). Les soft skills liées à l’innovation et à la transformation 
des organisations Comment agir dans l’incertitude ? Institut 
pour la Transformation et l’Innovation. Retrieved from https://
www.strategie.gouv.fr/sites/strategie.gouv.fr/files/atoms/
files/20220331_etude_iti_institute_les_soft_skills_liees_a_
linnovation_et_a_la_transformation_des_organisations_0.
pdf



DZHW. (2021). Eurostudent Database. Hannover: German 
Centre for Higher Education Research and Science Studies. 
Retrieved from https://database.eurostudent.eu/drm/

EC. (2020). Labour Tax Shift in Slovenia: Effects on Growth, 
Equality & Labour Supply. Brussels: European Commission. 
Retrieved from https://economy-finance.ec.europa.eu/
publications/labour-tax-shift-slovenia-effects-growth-
equality-and-labour-supply_en

EC. (2021a). Declaration on the EU Startup Nations Standard 
of Excellence. Brussels: European Commission. Retrieved 
from https://digital-strategy.ec.europa.eu/en/news/24-eu-
member-states-commit-digital-day-take-action-support-
growth-eu-startups

EC. (2021b). European Innovation Scoreboard 2021 – Database 
[database]. Luxembourg: Publications Office of the European 
Union. Retrieved from https://ec.europa.eu/docsroom/
documents/46934

EC. (2022a). Quarterly Report on the Euro Area (QREA), Vol. 
21, No. 2 (2022). Brussels: European Commission. Retrieved 
from https://economy-finance.ec.europa.eu/publications/
quarterly-report-euro-area-qrea-vol-21-no-2-2022_en

EC. (2022b). Science, Research and Innovation performance 
of the EU 2022 report. Luxembourg: Publications Office of 
the European Union. Retrieved from https://research-and-
innovation.ec.europa.eu/knowledge-publications-tools-
and-data/publications/all-publications/science-research-
and-innovation-performance-eu-2022-report_en

EC. (2022c). Special Eurobarometer 519 – Integration of 
Immigrants in the European Union. Brussels: European 
Commission. Retrieved from https://europa.eu/
eurobarometer/surveys/detail/2276

EC. (2023a). A green Deal Industrial Plan for the Net-
Zero Age - COM (2023) 62 final. Brussels: European 
Commission. Retrieved from https://commission.europa.eu/
document/41514677-9598-4d89-a572-abe21cb037f4_en

EC. (2023b). Cohesion data [database]. Brussels: DG Regio. 
Retrieved from https://cohesiondata.ec.europa.eu/

EC. (2023c). Data on Taxation Trends [database]. Brussels: 
European Commission. Retrieved from https://taxation-
customs.ec.europa.eu/taxation-1/economic-analysis-
taxation/data-taxation-trends_en

EC. (2023d). Employment and social developments in Europe 
2023. Luxembourg: Publications Office. Retrieved from 
https://data.europa.eu/doi/10.2767/089698

EC. (2023e). European Innovation Scoreboard 2023 - database. 
Luxembourg: Publications Office of the European Union. 
Retrieved from https://research-and-innovation.ec.europa.
eu/statistics/performance-indicators/european-innovation-
scoreboard_en

EC. (2023f ). European Innovation Scoreboard 2023 Methodology 
Report. Brussels: European Commission. Retrieved from 
European Innovation Scoreboard 2023 Methodology Report

EC. (2023g). Horizon Europe strategic plan 2025-2027 Analysis. 
Luxembourg: Publications Office of the European Union. 
Retrieved from https://data.europa.eu/doi/10.2777/637816

EC, ECB. (2022). Survey on the Access to Finance of Enterprises 
(SAFE). Brussels: European Commission. Retrieved from 
https://www.ecb.europa.eu/stats/ecb_surveys/safe/html/
ecb.safe202306~58c0da48d6.en.html

ECB. (2021). Hours worked in the euro area, ECB Economic 
Bulletin 6–2021. Frankfurt: European Central Bank. Retrieved 
from https://www.ecb.europa.eu/pub/economic-bulletin/

articles/2021/html/ecb.ebart202106_01~9c1a646a58.
en.html

ECB. (2023a). ECB Statistical Data Warehouse [database]. 
Frankfurt: European Central Bank. Retrieved from https://
sdw.ecb.europa.eu/

ECB. (2023b). Economic, financial and monetary developments, 
ECB Economic Bulletin 4–2023. Frankfurt: European Central 
Bank. Retrieved from https://www.ecb.europa.eu/pub/
economic-bulletin/html/eb202304.en.html

ECB. (2023c). The climate and the economy. Working Paper 
Series. Frankfurt: European Central Bank. Retrieved 
from https://www.ecb.europa.eu/pub/pdf/scpwps/ecb.
wp2793~7969efec4f.en.pdf

EIB. (2019). EIB Investment Report 2019/2020: Accelerating 
Europe’s Transformation. Luxembourg: European Central 
Bank. https://doi.org/10.2867/68943

EIB. (2022). European Investment Survey. Luxembourg: 
European Investment Bank. Retrieved from https://www.
eib.org/en/publications-research/economics/surveys-data/
eibis/index.htm

EIB. (2023). EIB Investment Survey. Luxembourg: European 
Investment Bank. Retrieved from https://data.eib.org/eibis/
graph

Ellerbeck, S. (2022). Climate change has cost the EU €145 billion 
in a decade. 2022. Retrieved from https://www.weforum.org/
agenda/2022/12/climate-europe-gdp-emissions/

Ellingrud, K., Sanghvi, S., Dandona, G. S., Madgavkar, A., Chui, 
M., White, O. and Hasebe, P. (2023). Generative AI and the 
future of work in America. McKinsey Global Institute.

Eloundou, T., Manning, S., Mishkin, P. and Rock, D. (2023). GPTs 
are GPTs: An Early Look at the Labor Market Impact Potential 
of Large Language Models [working paper]. Retrieved from 
https://arxiv.org/abs/2303.10130

EMN. (2022). Attracting and retaining international researchers. 
Brussels: European Migration Network. Retrieved from 
https://emm.si/wp - content/uploads/EMN_inform_
international_researchers.2022_final.pdf

Erjavec, E. and Redek, T. (2023). Impact of digitalisation and 
investments in intangible capital on the non-financial 
performance of firms in Slovenia. Teorija in praksa, revija za 
družbena vprašanja. 2023. Vol. 60, no. 1.

ESNA. (2022). Startup Nations Standard Scoreboard 2022. 
Baseline Version. Retrieved from https://esnalliance.eu/wp-
content/uploads/2023/01/ESNA-Baseline-Report-Executive-
Summary.pdf

ESS. (2022a). Napovednik zaposlovanja [unpublished data]. 
Ljubljana: Employment Service of Slovenia.

ESS. (2022b). Poklicni barometer. Ljubljana: Employment 
Service of Slovenia. Retrieved from https://www.ess.gov.si/
partnerji/trg-dela/poklicni-barometer/

ESS. (2023a). Napovednik zaposlovanja 2023/I. Ljubljana: 
Employment Service of Slovenia. Retrieved from https://www.
ess.gov.si/partnerji/trg-dela/napovednik-zaposlovanja/

ESS. (2023b). Poklicni barometer 2023. Ljubljana: Employment 
Service of Slovenia. Retrieved from https://www.ess.gov.si/
partnerji/trg-dela/poklicni-barometer/

EUKLEMS & INTANProd. (2023). EUKLEMS & INTANProd 
[database]. Rome: Luiss - Lab of European Economics. 
Retrieved from https://euklems-intanprod-llee.luiss.it/
download/



112 Productivity Report 2023

EU-OSHA. (2019). ESENER - How European workplace manage 
safety and health. Retrieved from https://visualisation.osha.
europa.eu/esener/en/survey/datavisualisation/2019

EU-OSHA. (2022). OSH Pulse - Occupational safety and health 
in post-pandemic workplaces. Safety and health at work EU-
OSHA. Retrieved 15 January 2023 from https://osha.europa.
eu/en/publications/osh-pulse-occupational-safety-and-
health-post-pandemic-workplaces

Eurobarometer. (2021a). Special Eurobarometer 516 - European 
citizens’ knowledge and attitudes towards science and 
technology. Brussels: European Commission. Retrieved from 
https://europa.eu/eurobarometer/surveys/detail/2237

Eurobarometer. (2021b). Standard Eurobarometer 94 – Winter 
2020–2021. Brussels: European Commission. Retrieved from 
https://europa.eu/eurobarometer/surveys/detail/2355

Eurobarometer. (2022). Standard Eurobarometer 97 - Summer 
2022. Brussels: European Commission. Retrieved from https://
europa.eu/eurobarometer/surveys/detail/2693

Eurobarometer. (2023). European Year of Skills - Skills shortages, 
recruitment and retention strategies in small and medium-
sized enterprises. Brussels: European Commission. Retrieved 
from https://europa.eu/eurobarometer/surveys/detail/2994

Eurofound. (2016). Sixth European Working Conditions Survey 
– Overview report. Luxembourg: Publications Office of the 
European Union.

Eurofound. (2018). Employment and working conditions of 
selected types of platform work. Luxembourg: Publications 
Office of the European Union.

Eurofound. (2021). Working time in 2019–2020. Luxembourg: 
Publications Office of the European Union. Retrieved from 
https://www.eurofound.europa.eu/sites/default/files/ef_
publication/field_ef_document/ef21038en.pdf

Eurofound. (2023). European Working Conditions Survey – 
Data and sources. Retrieved from https://www.eurofound.
europa.eu/en/european-working-conditions-telephone-
survey-2021

European Environment Agency. (2023). Economic losses from 
climate-related extremes in Europe (8th EAP). Retrieved from 
https://www.eea.europa.eu/ims/economic-losses-from-
climate-related

Eurostat. (2023). Eurostat [database]. Luxembourg: Eurostat. 
Retrieved from https://ec.europa.eu/eurostat/data/database

European Commission. (2021). Communication from the 
Commission to the European Parliament and the Council 
Business Taxation for the 21st Century. Retrieved from https://
taxation-customs.ec.europa.eu/system/files/2021-05/
communication_on_business_taxation_for_the_21st_
century.pdf

Farčnik, D., Redek, T. and Šlander, S. (2022). The paradox of 
open innovation in Slovenian firms. Prometheus, 38(3), 292–
309.

Felten, E., Raj, M. and Seamans, R. (2023). Occupational 
Heterogeneity in Exposure to Generative AI. Retrieved from 
https://ssrn.com/abstract=4414065

FESE. (2023). FESE Monthly statistics. Retrieved 20 December 
2021 from https://www.fese.eu/statistics/

Franca, V. (2023). Pravni vidiki izobraževanja in usposabljanja 
delavcev: dejansko stanje in pogled naprej, 73–88, J. Lepičnik 
Vodopivec and M. Mezgec, ed. Koper: University of Primorska 
Press.

Gallup. (2017). State of the Global Workplace – Gallup Report. 
Washington, DC: Gallup Inc.

Gallup. (2020). The Relationship Between Engagement at Work 
and Organizational Outcomes. 2020 Q12® Meta-Analysis: 
10th Edition. Retrieved from https://www.mandalidis.ch/
coaching/2021/01/2020-employee-engagement-meta-
analysis.pdf

Gallup. (2022). State of the Global Workplace. 2020 Report. The 
voice of the world’s employees. Washington, DC: Gallup Inc.

Ganau, R. and Rodríguez-Pose, A. (2023). Firm‐level 
productivity growth returns of social capital: Evidence from 
Western Europe. Journal of Regional Science, 63(3), 529–551. 
https://doi.org/10.1111/jors.12636

Gartner. (2023). Gartner Glossary: Generative AI. Retrieved 
10 September 2023 from https://www.gartner.com/en/
information-technology/glossary/generative-ai

GEM. (2023). GEM Global Entrepreneurship Monitor [database]. 
London: GERA, London Business School. Retrieved from 
https://www.gemconsortium.org/data

Giordano, M., Dörner, K., Flötotto, M. and Henz, T. (2023). 
Reinventing our economy from within. McKinsey & Company.

Global Footprint Network. (2023). National Footprint and 
Biocapacity Accounts 2023. Public Data Package. Retrieved 
from https://www.footprintnetwork.org/licenses/public-
data-package-free/

Goldin, I., Koutroumpis, P., Lafond, F. and Winkler, J. (2022). 
Why is productivity slowing down? The Oxford Martin Working 
Paper Series on Technological and Economic Change, Working 
Paper No. 2022-8 (Forthcoming in the Journal of Economic 
Literature). Retrieved from https://www.oxfordmartin.ox.ac.
uk/downloads/academic/ProductivitySlowdown.pdf

Gopinath, G. (2023, 27 October). The temptation to finance all 
spending through debt must be resisted. Financial Times. 
Retrieved from https://www.ft.com/content/26f17a3f-2f64-
45df-aff2-d0476dd53d42

Gordon, R. J. (2016). The Rise and Fall of American Growth: The 
U.S. Standard of Living Since the Civil War. Princeton, New 
Jersey: Princeton University Press.

Government of the RS. (2023). Digitalna Slovenija 2030: Krovna 
strategija digitalne preobrazbe Slovenije do leta 2030. 
Retrieved from https://www.gov.si/assets/ministrstva/MDP/
Dokumenti/DSI2030-potrjena-na-Vladi-RS_marec-2023.pdf

Hafele, J., Bertram, L., Demitry, N., Le Lannou, L.-A., Korinek, 
L. and Barth, J. (2023). The Economic Resilience Index: 
assessing the ability of EU economies to thrive in times of 
change. Cologne: ZOE Institute for Future-fit Economies.

Hafner-Fink, M, Kurdija, S., Podnar, K. and Stanojević, M. 
(2019). Slovensko javno mnenje 2019/2. Mednarodna 
raziskava stališč o neenakosti (ISSP). Odnos do dela in 
družine. Ljubljana: CJMMK – Public Opinion and Mass 
Communication Research Centre, Faculty of Social Sciences, 
University of Ljubljana.

Hafner-Fink, M., Broder, Ž., Doušak, M., Falle Zorman, R., 
Gerdina, O., Jagode, A., … Malnar, B. (2022). Slovensko javno 
mnenje 2022/1 – Poročilo o izvedbi raziskave in sumarni 
pregled rezultatov. Ljubljana: Public Opinion and Mass 
Communication Research Centre, Faculty of Social Sciences, 
University of Ljubljana.

Hatzius, J., Briggs, J., Kodnani, D. and Pierdomenico, G. 
(2023). The Potentially Large Effects of Artificial Intelligence 
on Economic Growth. Goldman Sachs. Retrieved from 
https ://w w w.gspubl ishing.com/content/research/



113Productivity Report 2023

en/repor ts/2023/03/27/d64e052b-0f6e -45d7-967b-
d7be35fabd16.html

IMAD. (2019a). Ekonomski izzivi 2019. Ljubljana: Institute of 
Macroeconomic Analysis and Development.

IMAD. (2019b). Productivity Report 2019. Ljubljana: Institute 
of Macroeconomic Analysis and Development. Retrieved 
from https://www.umar.gov.si/fileadmin/user_upload/
publikacije/Porocilo_o_produktivnosti/2019/angleski/
PoP_2019_ang_.pdf

IMAD. (2019c). Soočanje s pomanjkanjem delovne sile. Ljubljana: 
Institute of Macroeconomic Analysis and Development. 
Retrieved from https://www.umar.gov.si/publikacije/arhiv-
publikacij/ekonomski-izzivi/?no_cache=1

IMAD. (2020a). Productivity Report 2020. Ljubljana: Institute 
of Macroeconomic Analysis and Development. Retrieved 
from https://www.umar.gov.si/fileadmin/user_upload/
publikacije/Porocilo_o_produktivnosti/2020/slovenski/
PoP_2020_splet.pdf

IMAD. (2020b). Development report 2020. Ljubljana: Institute of 
Macroeconomic Analysis and Development. Retrieved from 
https://www.umar.gov.si/fileadmin/user_upload/razvoj_
slovenije/2020/angleski/Development_report_2020.pdf 

IMAD. (2021). Evropski steber socialnih pravic – Slovenija 
2000–2020. Ljubljana: Institute of Macroeconomic Analysis 
and Development. Retrieved from https://www.umar.gov.si/
fileadmin/user_upload/publikacije/ESSP/2021/ESSP_splet.
pdf

IMAD. (2022a). Productivity Report 2021. Ljubljana: Institute 
of Macroeconomic Analysis and Development. Retrieved 
from https://www.umar.gov.si/fileadmin/user_upload/
publikacije/Porocilo_o_produktivnosti/2021/angleski/
aPoP_2021_splet.pdf

IMAD. (2022b). Productivity Report 2022. Ljubljana: Institute of 
Macroeconomic Analysis and Development. Retrieved from 
https://www.umar.gov.si/fileadmin/user_upload/sporocila_
za_javnost/2022/Sporocila_za_javnost/Konferenca_PoP22/
aPoP_2022_w.pdf

IMAD. (2023). Development report 2023. Ljubljana: Institute of 
Macroeconomic Analysis and Development. Retrieved from 
https://www.umar.gov.si/fileadmin/user_upload/razvoj_
slovenije/2023/angleski/A_POR2023.pdf

IMD. (2022). The IMD World Digital Competitiveness Ranking 
2022 [data portal]. Lausanne: The IMD World Competitiveness 
Center. Retrieved from https://www.imd.org/centers/
world-competitiveness-center/rankings/world-digital-
competitiveness/

IMD. (2023a). The IMD World Competitiveness Ranking [data 
portal]. Lausanne: The IMD World Competitiveness Center. 
Retrieved from https://worldcompetitiveness.imd.org/
rankings/wcy

IMD. (2023b). The IMD World Talent Ranking 2023 [data portal]. 
Lausanne: The IMD World Competitiveness Center. Retrieved 
from https://worldcompetitiveness.imd.org/rankings/talent

IMF. (2015). Regional Economic Outlook - Asia and Pacific: 
Stabilizing and Outperforming Other Regions. April 2015. 
Washington, DC: International Monetary Fund. Retrieved 
from https://www.imf.org/en/Publications/REO/APAC/
Issues/2017/01/07/Regional-Economic-Outlook-Asia-and-
Pacific5

IMF. (2023). IMF WEO Database: October 2023 Edition. Retrieved 
from https://www.imf.org/en/Publications/WEO/weo-
database/2023/October

International Energy Agency. (2023). Critical Minerals Market 
Review 2023. Paris. Retrieved from https://www.iea.org/
reports/critical-minerals-market-review-2023

IRSD. (2023). Poročilo o delu inšpektorata republike slovenije 
za delo za leto 2022. Ljubljana: Labour Inspectorate of the 
Republic of Slovenia. Retrieved from https://www.gov.si/
assets/organi-v-sestavi/IRSD/LETNA-POROCILA-IRSD/Letno-
porocilo-o-delu-IRSD-za-leto-2022.pdf

ISSP Research Group. (2017). International Social Survey 
Programme: Work Orientations IV - ISSP 2015, ZA6770 Data 
file Version 2.1.0. Cologne: GESIS Data Archive. Retrieved 
from https://doi.org/10.4232/1.12848

Kaufmann, D. and Kraay, A. (2023). Worldwide Governance 
Indicators project (WGI) [data portal]. Washington, DC: World 
Bank Group. Retrieved from http://info.worldbank.org/
governance/wgi/

Koopman, R., Powers, W., Wang, Z. and Wei, S.-J. (2010). Give 
credit where credit is due: Tracing value added in global 
production chains, Working paper 16426. Cambridge, MA: 
NBER. Retrieved from https://www.nber.org/system/files/
working_papers/w16426/w16426.pdf

Kordalska, A., Olczyk, M., Stöllinger, R. and Zavarska, Z. (2022). 
Functional Specialisation in EU Value Chains: Methods for 
Identifying EU Countries’ Roles in International Production 
Networks, Research Report 461. WIIW. Retrieved from https://
wiiw.ac.at/functional-specialisation-in-eu-value-chains-
methods-for-identifying-eu-countries-roles-in-international-
production-networks-dlp-6299.pdf

Lamperti, F., Lavoratori, K. and Castellani, D. (2023). The 
unequal implications of Industry 4.0 adoption: evidence 
on productivity growth and convergence across Europe. 
Economics of Innovation and New Technology, 1–25. https://
doi.org/10.1080/10438599.2023.2269089

Laporšek, S., Orazem, P. F., Vodopivec, M. and Vodopivec, 
M. (2021). Winners and losers after 25 years of transition: 
Decreasing wage inequality in Slovenia. Economic Systems, 
45(2).

Lassébie, J. and Quintini, G. (2022). What skills and abilities 
can automation technologies replicate and what does 
it mean for workers?: New evidence, OECD Social, 
Employment and Migration Working Papers 282. https://doi.
org/10.1787/646aad77-en

LinkedIn. (2023). Future of Work Report. Retrieved from 
https://economicgraph.linkedin.com/content/dam/me/
economicgraph/en-us/PDF/future-of-work-report-ai-
november-2023.pdf

Ljubljana Stock Exchange. (2023). Monthly trading report. 
Retrieved 20 December 2021 from https://ljse.si/si/
mesecna/60

Martins, Pedro S. (2022). The Economic Implications of Training 
for Firm Performance, GLO Discussion paper No. 1046. Essen: 
Global Labour organization (GLO). Retrieved from http://hdl.
handle.net/10419/249569

Medvešek, M., Bešter, R. and Pirc, J. (2022). Mnenja priseljencev 
in potomcev priseljencev o integraciji. Ljubljana: Institute for 
Ethnic Studies.

Melitz, M. J. and Polanec, S. (2015). Dynamic Olley-Pakes 
productivity decomposition with entry and exit. The 
RAND Journal of Economics, 46(2), 362–375. https://doi.
org/10.1111/1756-2171.12088

MF. (2023). Poročilo o davčnih izdatkih v letu 2021 [unpublished]. 
Ljubljana: Ministry of Finance.



114 Productivity Report 2023

MGTŠ. (2023). Izplačanih 31,77 milijona evrov predplačil 
povračila škode za 708 podjetij. Ljubljana: Ministry of the 
Economy, Tourism and Sport. Retrieved from https://www.
gov.si/novice/2023-10-03-izplacanih-3177-milijona-evrov-
predplacil-povracila-skode-za-708-podjetij/

Microsoft. (2023). Will AI Fix Work? [2023 work trend index: 
annual report]. Retrieved from https://www.microsoft.com/
en-us/worklab/work-trend-index/will-ai-fix-work

Miho, A., Borowiecki, M. and Høj, J. (2023). Digitalisation and 
the labour market: worker-level evidence from Slovenia, 
1767.

Milanez, A. (2023). The Impact of AI on the Workplace: Evidence 
from OECD Case Studies of AI Implementation, OECD Social, 
Employment and Migration Working Papers 289. https://doi.
org/10.1787/2247ce58-en

Ministry of Finance. (2023). Strategija razvoja trga kapitala v 
Sloveniji za obdobje 2023-2030. Retrieved from https://www.
gov.si/assets/ministrstva/MF/Glavno-urednistvo/Novice/
DOKUMENTI/Strategija-razvoja-trga-kapitala-2023-2030.
docx

Nedelkoska, L. and Quintini, G. (2018). Automation, skills 
use and training, OECD Social, Employment and Migration 
Working Papers 202. https://doi.org/10.1787/2e2f4eea-en

OEC. (2023). Observatory of Economic Complexity. Retrieved 16 
August 2023 from https://oec.world/en

OECD. (2010). Education at a Glance 2010. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2011). Education at a Glance 2011. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2012). Education at a Glance 2012. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2013). Education at a Glance 2013. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2014). Education at a Glance 2014. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2015). Education at a Glance 2015. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2016). Education at a Glance 2016. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2017). Education at a Glance 2017. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2018). Education at a Glance 2018. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2019a). Education at a Glance 2019. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2019b). Employment Outlook 2019. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2020). Education at a Glance 2020. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2021). Education at a Glance 2021. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2022a). Education at a Glance 2022. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2022b). OECD Economic Survey Slovenia. Paris. 
Retrieved from https://www.oecd-ilibrary.org/economics/
oecd-economic-surveys-slovenia-2022_d63f5a2f-en

OECD. (2023a). Assessing and Anticipating Skills for the Green 
Transition: Unlocking Talent for a Sustainable Future. Paris: 
Organisation for Economic Co-operation and Development. 
https://doi.org/10.1787/28fa0bb5-en

OECD. (2023b). Education at a Glance 2023. Paris: Organisation 
for Economic Co-operation and Development.

OECD. (2023c). International Migration Outlook 2023. Paris: 
Organisation for Economic Co-operation and Development. 
Retrieved from https://www.oecd.org/migration/
international-migration-outlook-1999124x.htm

OECD. (2023d). Job Creation and Local Economic Development 
2023: Bridging the Great Green Divide. Paris: Organisation 
for Economic Co-operation and Development. https://doi.
org/10.1787/21db61c1-en

OECD. (2023e). OECD Compendium of Productivity Indicators 
2023. Paris: Organisation for Economic Co-operation and 
Development. https://doi.org/10.1787/74623e5b-en

OECD. (2023f ). OECD Employment Outlook 2023: Artificial 
Intelligence and the Labour Market. Paris: Organisation 
for Economic Co-operation and Development. https://doi.
org/10.1787/08785bba-en

OECD. (2023g). OECD Statistics [database]. Paris: Organisation 
for Economic Co-operation and Development. Retrieved 
from https://stats.oecd.org/

OECD. (2023h). Talent Attractiveness 2023. Paris: Organisation 
for Economic Co-operation and Development. Retrieved 
from https://www.oecd.org/migration/talent-attractiveness/

Ookla. (2023). Speedtest Global Index. Retrieved from https://
www.speedtest.net/global-index

P7E 2023 – Javni razpis P7E 2023 - krizno likvidnostni kredit. 
(2023). Official Gazette of the Republic of Slovenia, No. 74/23. 
Retrieved from https://www.uradni-list.si/glasilo-uradni-list-
rs/vsebina/2023007400003/javni-razpis-p7e-2023---krizno-
likvidnostni-kredit-ob-258223

Perko, M. and Rogan, D. (2023). Kakšen je obseg razpoložljivih 
kapacitet na trgu dela? Institute of Macroeconomic Analysis 
and Development. Retrieved from https://www.umar.gov.si/
fileadmin/user_upload/publikacije/kratke_analize/2023_1_
Perko_Rogan/Kaksen_je_obseg_razpolozljivih_kapacitet_
na_trgu_dela_3.pdf

Peschner, J. and Fotakis, C. (2013). Growth potential of EU 
human resources and policy implication for future economic 
growth. Luxembourg: Publications Office of the European 
Union.

Peters, B. and Trunschke, M. (2022). Productivity impact of the 
Fourth Industrial Revolution. In: Bruno Lanvin, Lorena Rivera 
León and Sacha Wunsch-Vincent (eds.) (15th ed.). Geneva: 
WIPO.

Pozderec, N. and Kodra, M. (2021, 1 June). Miti in resnice o 
agilnosti v javni upravi. Retrieved 10 November 2023 from 
https://www.hrm-revija.si/miti-in-resnice-o-agilnosti-v-javni-
upravi

Psacharopoulos, G. and Patrinos, H. A. (2018). Returns to 
investment in education: a decennial review of the global 
literature. Education Economics, 26(5), 445–458.

Rincón Aznar, A. Forth, J., Mason, G., O’Mahony, M. and Bernini, 
M. (2015). UK Skills and Productivity in an International 
Context. [BIS research paper number 262]. Retrieved from 
https://www.gov.uk/government/publications/uk-skills-and-
productivity-in-an-international-context

Rus, M., Močnik D. and Crnogaj, K. (2023). Podjetniška 
demografija in značilnosti startup in scaleup podjetij. 
Slovenski podjetniški observatorij 2022, B. Bradač Hojnik, ed. 
Maribor: University of Maribor Press.



115Productivity Report 2023

SID bank. (2023a). Program financiranja podjetij za odpravljanje 
posledic resne motnje v gospodarstvu (ORMG1) [tender 
documentation]. Ljubljana: Slovenian Export and 
Development Bank. Retrieved from https://www.sid.si/sites/
www.sid.si/files/documents/razpisna_dokumentacija_1.pdf

SID bank. (2023b). Razvojno-spodbujevalni program SID banke 
za financiranje gospodarskih subjektov na področju cestnih 
prevozov (PROMET2) [tender documentation]. Ljubljana: 
Slovenian Export and Development Bank. Retrieved from 
https://www.sid.si/sites/www.sid.si/files/documents/
razpisni_del-_promet2.pdf

Silicon Gardens. (2023). The State of Adria Tech. Retrieved from 
https://silicongardens.com/state-of-adria-tech/slovenia.
html#data

Slovene Enterprise Fund. (2023). Tudi po ugodnih kreditih 
preko Sklada za obvladovanje energetske krize veliko 
povpraševanje. Retrieved 19 September 2023 from https://
www.podjetnisk isk lad.si/tudi-po-ugodnih-kreditih-
preko-sklada-za-obvladovanje-energetske-krize-veliko-
povprasevanje/

Solow, R. (1987). We‘d better watch out. New York Times Book 
Review, 36.

SPIRIT Slovenia. (2023a). Danes izplačan prvi del pomoči 
gospodarstvu v višini 79 milijonov evrov zaradi visokih 
povišanj cen energentov v 2023. Retrieved 19 September 
2023 from https://www.spiritslovenia.si/sporocilo/723

SPIRIT Slovenia. (2023b). Pomoč za gospodarstvo po ZPGOPEK 
[internal data]. Ljubljana: Public Agency for Investment, 
Entrepreneurship and Internationalization.

SPIRIT Slovenia. (2023c). Pomoč za gospodarstvo po ZPGVCEP 
[internal data]. Ljubljana: Public Agency for Investment, 
Entrepreneurship and Internationalization.

SPS. (2023). Slovenski kapitalski sklad za zagonske inovacije 
2024-2029. Maribor: Slovene Enterprise Fund. Retrieved 
from https://www.podjetniskisklad.si/wp-content/
uploads/2023/08/Slovenski-kapitalski-sklad-za-zagonske-
inovacije-2024-2029.pdf

Sumanth, J. J., Černe, M., Hannah, S. T. and Škerlavaj, M. (2023). 
Fueling the Creative Spark: How Authentic Leadership and 
LMX Foster Employees’ Proactive Orientation and Creativity. 
Journal of Leadership & Organizational Studies, 30(3), 356–
374. https://doi.org/10.1177/15480518231180064

Summers, L. H. (2020). Accepting the Reality of Secular 
Stagnation. IMF Finance & Development, 57(1).

SURS. (2023a). Microdata - a merged database of microdata on 
persons in employment and personal income tax. Ljubljana: 
Statistical Office of the Republic of Slovenia.

SURS. (2023b). Opisi kategorij SKP-08. Ljubljana: Statistical 
Office of the Republic of Slovenia. Retrieved from https://
www.stat.si/SKP/Default.aspx?id=2

SURS. (2023c). Si-stat [database]. Ljubljana: Statistical Office of 
the Republic of Slovenia. Retrieved from https://pxweb.stat.
si/sistat/sl

Širec, K. and Crnogaj, K. (ed.). (2023). Dve desetletji dinamike 
podjetniškega razvoja: GEM Slovenia 2022. Maribor: 
University of Maribor Press. Retrieved from https://doi.
org/10.18690/um.epf.4.2023

Šlander, S. and Wostner, P. (2019). Transformation and Transition 
to Industry 4.0: the Slovenian Smart Transformational 
Approach. In: Regional Studies Policy Impact Books: issue 
2. Revitalising Lagging Regions: Smart Specialisation and 
Industry 4.0 (Let. 1). Taylor & Francis.

Tavčar, B. (2023). Kriza, stečaji in plačilna sposobnost poslovnih 
subjektov v Sloveniji in EU [short analysis]. Ljubljana: Institute 
of Macroeconomic Analysis and Development. Retrieved 
from https://www.umar.gov.si/fileadmin/user_upload/
publikacije/kratke_analize/2023_10_Tavcar/Kriza__stecaji_
in_placilna_sposobnost_poslovnih_subjektov_v_Sloveniji_
in_EU.pdf

The Economist. (2023, 7 May). Your job is (probably) safe from 
artificial intelligence.

Tolan, S., Pesole, A., Martínez-Plumed, F., Fernández-Macías, 
E., Hernández-Orallo, J. and Gómez, E. (2021). Measuring 
the Occupational Impact of AI: Tasks, Cognitive Abilities and 
AI Benchmarks. Journal of Artificial Intelligence Research, 71, 
191–236. https://doi.org/10.1613/jair.1.12647

UN Comtrade. (2023). UN Comtrade Database [podatkovna 
baza]. New York: United Nations Statistics Division. Retrieved 
from https://comtrade.un.org/data/

UNCTAD. (2023a). Technology and innovation report 2022: 
opening green windows, technological opportunities for... a 
low-carbon world. Geneva: United Nations.

UNCTAD. (2023b). UNCTADstat [database]. Geneva: United 
Nations Conference on Trade and Development. Retrieved 
from https://unctadstat.unctad.org/

Unsal, F., Demmou, L., Costa, H., Franco, G. and Lamp, S. 
(2023). Making the grass greener: the role of firm financial 
and managerial capacity in paving the green transition, WP1 
on Macroecnomic and Structural Policy Analysis ECO/CPE/
WP1(2023)15. Paris: Organisation for Economic Co-operation 
and Development.

Valentinčič, D., Senekovič, A. P., Zagorc, B., Filipovska, B., 
Toplak, K., Vižintin, M., … Jevšnik, M. V. (2022). Omilitev 
posledic bega možganov in krepitev mehanizma kroženja 
možganov: Zaključno raziskovalno poročilo. Ljubljana: ASEF 
and ZRC SAZU, Slovenian Migration Institute.

Varga, J., Roeger, W. and In ’t Veld, J. (2021). E-QUEST – A Multi-
Region Sectoral Dynamic General Equilibrium Model with 
Energy Model Description & Applications to Reach the EU 
Climate Targets. European Economy Discussion Paper 146. 
Retrieved from https://ec.europa.eu/info/sites/default/files/
economy-finance/dp146_en.pdf

Véron, J., Légaré, J. and Pennec, S. (2007). Ages, Generations 
and the Social Contract: The Demographic Challenges Facing 
the Welfare State. Dordrecht: Springer.

VVA, N-ABLE, OIKOS and KPGM. (2021). Strengthening the 
Innovation Ecosystem in Slovenia. Ljubljana: Public Agency 
for Investment, Entrepreneurship and Internationalization. 
Retrieved from https://www.podjetniski-portal.si/uploads/
gradiva/krepitev_inovacijskega_ekosistema/srss161_
slovenia_ecosystem_d2_state_of_play_report.pdf

WEF. (2023). Future of Jobs Report 2023. Geneva: World 
Economic Forum. Retrieved from https://www.weforum.org/
publications/the-future-of-jobs-report-2023/

Wikipedia. (2023). Generative artificial intelligence. Retrieved 
10 September 2023 from https://en.wikipedia.org/wiki/
Generative_artificial_intelligence

WIPO. (2023). Global Innovation Index 2023: Innovation in 
the face of uncertainty, 16th ed. Geneva: World Intellectual 
Property Organization. https://doi.org/10.34667/TIND.48220

Wooldridge, J. M. (2009). On estimating firm-level production 
functions using proxy variables to control for unobservables. 
Economics Letters, 104(3), 112–114. https://doi.org/10.1016/j.
econlet.2009.04.026



116 Productivity Report 2023

Working group on asylum and Counselling Office for Workers. 
(2021). Poročilo: vpliv sprememb zakona o tujcih in zakona 
o mednarodni zaščiti na bivanjske razmere tujih državljanov. 
Ljubljana: Working group on asylum and Counselling Office 
for Workers. 

WTO. (2023). WTO Data [database]. Geneva: World Trade 
Organisation. Retrieved from https://data.wto.org/

ZGD-1L – Act Amending the Companies Act (ZGD-1L). (2023). 
Official Gazette of the Republic of Slovenia, No. 75/23. 
Retrieved from https://www.uradni-list.si/glasilo-uradni-
list-rs/vsebina/2023-01-2381/zakon-o-spremembah-in-
dopolnitvah-zakona-o-gospodarskih-druzbah-zgd-1l

ZIUOPZP – Act Determining Intervention Measures for 
Recovery from the Floods and Landslides of August 2023. 
(2023). Official Gazette of the Republic of Slovenia, No. 
95/23. Retrieved from https://zakonodaja.ulinfotok.si/glasilo-
uradni-list-rs/vsebina/2023-01-2670/zakon-o-interventnih-
ukrepih-za-odpravo-posledic-poplav-in-zemeljskih-plazov-
iz-avgusta-2023-ziuopzp

ZOPNN-F – Act Amending the Natural Disaster Recovery 
Act. (2023). Official Gazette of the Republic of Slovenia, 
No. 88/23. Retrieved from http://www.pisrs.si/Pis.web/
pregledPredpisa?id=ZAKO8865

ZPGOPEK – Act Governing Aid to Businesses to Mitigate 
Impact of Energy Crisis (ZPGOPEK). (2022). Official Gazette 
of the Republic of Slovenia, No. 163/22. Retrieved from http://
www.pisrs.si/Pis.web/pregledPredpisa?id=ZAKO8737

ZPGOPEK-A – Act Amending the Act Governing Aid to 
Businesses to Mitigate Impact of Energy Crisis (ZPGOPEK-A). 
(2023). Official Gazette of the Republic of Slovenia, No. 15/23. 
Retrieved from https://www.uradni-list.si/glasilo-uradni-list-
rs/vsebina/2023-01-0297?sop=2023-01-0297

ZPGVCEP – Act Governing Aid to Businesses Hit by High 
Increases in Electricity and Natural Gas Prices (ZPGVCEP). 
(2022). Official Gazette of the Republic of Slovenia, No. 
117/22. Retrieved from http://www.pisrs.si/Pis.web/
pregledPredpisa?id=ZAKO8666#

ZPGVCEP-A – Act Amending the Act Governing Aid to 
Businesses Hit by High Increases in Electricity and Natural 
Gas Prices (ZPGVCEP-A). (2022). Official Gazette of the 
Republic of Slovenia, No. 133/22. Retrieved from https://
www.uradni-list.si/_pdf/2022/Ur/u2022133.pdf

ZSInv-B – Act Amending the Investment Promotion Act. 
(2022). Official Gazette of the Republic of Slovenia, No. 
29/2022. Retrieved from https://www.uradni-list.si/_
pdf/2022/Ur/u2022029.pdf



117Productivity Report 2023

6 Appendices
6.1 Detailed data on the financial performance  

of companies

Source: AJPES (n. d.); calculations by IMAD. Notes: Financial leverage – net financial debt/EBITDA, which shows the ability to repay debt and how many years 
it would take for a company to repay its debt and interests with the cash flow generated (assuming that net financial debt and EBITDA are held constant). 
Companies with a lower indicator value repay their liabilities with a lower risk; Over-indebtedness – net concept; Other – A, B, part of K, O–Q, T;174 r. a. – right axis. 

174 For details, see the Standard Classification of Activities 2008 (Braunsberger et al., 2010).

 Figure 1: In 2020–2022, bank debt, financial leverage and over-indebtedness increased, especially in some of the sectors 
most affected by the epidemic and rising energy prices
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 Figure 2: Low productivity of companies with a relatively high exposure to insolvency risk175

 Figure 3: Over-indebtedness of the most problematic over-indebted companies was highest in activities of holding and 
leasing companies, followed with more than 5% by real estate, professional and technical activities,176 manufacturing,177 
construction and trade

Source: AJPES (n. d.); calculations by IMAD. Notes: SMEs – micro, small and medium-sized enterprises; Other178 – A, B, part of K, O–Q, S and T.

175 In the period 2008–2021, slightly more than three-quarters below the level of the corporate sector as a whole; 
in 2022 it reached its lowest levels due to a significant decline in value added.

176 In the activities of head offices (NACE Rev. 2: 70), bank debt accounted for 62% of total bank debt and over-
indebtedness accounted for 75% of total over-indebtedness. This activity also had a dominant share of 
companies, which employ about one-fifth of all employees in professional and technical activities. Their 
contribution to value added was 25%.

177 Indebtedness and over-indebtedness of energy-intensive manufacturing companies (NACE Rev. 2: 17, 20, 23, 
24) accounted for about one-fifth of total indebtedness and over-indebtedness in manufacturing. The share 
of energy-intensive companies was around 7%. These companies employed around 14% of all employees and 
contributed about 17% to the value added generated in manufacturing.

178 Other (A, B, part of K, O–Q, S and T) – In analysing the structure of over-indebtedness, other service activities (S) 
are included in the Other category, as their share of the total structure of over-indebtedness only accounted for 
0.2% despite the activity being affected during the epidemic (in 2020–2022).

Source: AJPES (n. d.); calculations by IMAD. Notes: The most problematic over-indebted companies have a net financial debt and a negative EBITDA; zombie 
companies (belonging to the group of the most problematic over-indebted companies) have a net financial debt and a negative EBITDA for at least three 
consecutive years, so the data are only available from 2008 onwards.
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 Figure 4: In 2022, the share of employees in companies with a relatively high exposure to insolvency risk was highest in 
SMEs, in activities of holding and leasing companies, accommodation and food service activities, and in the Goriška, 
Savinjska and Obalno-kraška regions179

 Figure 5: In 2022, the share of companies with a relatively high exposure to insolvency risk was highest in SMEs, in activities 
of holding and leasing companies, accommodation and food service activities, real estate activities, arts and recreation, and 
in the Obalno-Kraška and Osrednjeslovenska regions180

Source: AJPES (n. d.); calculations by IMAD. Notes: Other – A, B, part of K, O–Q, S and T; for the sake of clarity, activities D and E are combined, as both 
activities have small shares;181 Obalna – Obalno-Kraška; Osrednja – Osrednjeslovenska; Primorska – Primorsko-Notranjska; Jugovzhodna S. – Jugovzhodna 
Slovenija. 

179 Compared to 2019, the share was higher among medium-sized enterprises, by activity in activities of holding 
and leasing companies, administrative and support service activities, accommodation and food service 
activities and electricity and gas supply, and by region in the Goriška, Koroška and Osrednjeslovenska regions.

180 Compared to 2019, the share was higher among medium-sized enterprises, by activity in activities of holding 
and leasing companies, arts and recreation, and accommodation and food service activities, and by region in 
the Koroška, Posavska and Zasavska regions.

181 Electricity and gas supply (2022: 11.6%, 2019: 11.6%, 2008: 16%) and public utilities (2022: 6.5%, 2019: 7.4%, 
2008: 6.2%).

Source: AJPES (n. d.); calculations by IMAD. Notes: Other – A, B, part of K, O–Q, S and T; for the sake of clarity, activities D and E are combined, as both 
activities have small shares; Obalna – Obalno-kraška; Osrednja – Osrednjeslovenska; Primorska – Primorsko-Notranjska; Jugovzhodna S. – Jugovzhodna 
Slovenija. 
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 Figure 6: The share of non-performing assets and claims against companies with significantly increased risk have declined 
and are at a low level in 2023, but the accommodation and food service activities182 and some other services183 are still 
subject to increased risks

 Figure 7: Almost two-thirds of the ZPGVCEP grants went to manufacturing activities,184 while other activities received less 
than one-tenth of the grants

182 Despite the improvement in the business of accommodation and food service companies, which is also 
reflected in a decrease in both shares in the first seven months of 2023 (NPE: by 4.3 p.p. to 10.7% and S2: by 4.2 
p.p. to 25.5%), the shares in this activity remain the highest. Indebtedness and over-indebtedness are higher in 
accommodation (NACE Rev. 2: 55), where they account for a good two-thirds of total indebtedness and over-
indebtedness. This activity also has a predominant share of enterprises and employees. Its contribution to value 
added was 45%.

183 Compared to 2019, the share of NPEs is higher only in accommodation and food service activities and 
in transportation, while the share of S2 is also higher in culture and other activities, information and 
communication, education, health and public administration, agriculture, forestry, fishing, mining and 
quarrying, trade, professional, administrative and support service activities, and manufacturing.

184 In 2022, manufacturing companies received 29.9% (EUR 269.6 million; 20.8% in 2014–2019) of all subsidies to 
the corporate sector, which is nearly one-third more than in 2021.

Source: BoS (2023b). Note: LE – large enterprises, SMEs – micro, small and medium-sized enterprises.
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 Figure 8: Share and amount of aid to energy-intensive activities185 based on the ZPGVCEP

Source: SPIRIT Slovenija (2023c); calculations by IMAD. Notes: first payments (realised: 21 December 2022, for the period 6–9/2022): aid in the amount 
of EUR 40 million; second payments (realised: 15 March 2023, for the period 10–12/2022): about EUR 21.9 million; aid refunds: about EUR 2.3 million; 
red shades – manufacturing; grey shades – accommodation and food service activities; blue shades – transportation and storage; C_17: Manufacture 
of paper and paper products; C_20: Manufacture of chemicals and chemical products; C_23: Manufacture of other non-metallic mineral products; C_24: 
Manufacture of basic metals; I_55: Accommodation; and H_49: Land transport and transport via pipelines.186

185 In 2022, energy intensive manufacturing activities received 7% (EUR 63.1 million; 2.3% in 2014–2019; the 
highest share went to the manufacture of basic metals and chemicals), accommodation 2.1% (EUR 18.5 million; 
0.5% in 2014–2019) and land transport 25.5% (EUR 229.4 million; 30.6% in 2014–2019) of all subsidies to the 
corporate sector.

186 C_171: Manufacture of pulp, paper and paperboard; C_172: Manufacture of articles of paper and paperboard; 
C_201: Manufacture of basic chemicals, fertilizers and nitrogen compounds, plastics and synthetic rubber in 
primary forms; C_203: Manufacture of paints, varnishes and similar coatings, printing ink and mastics; C_204: 
Manufacture of soap and detergents, cleaning and polishing preparations, perfumes and toilet preparations; 
C_231: Manufacture of glass and glass products; C_233: Manufacture of refractory products; C_235: Manufacture 
of cement, lime and plaster; C_236: Manufacture of articles of concrete, cement and plaster; C_237: Cutting, 
shaping and finishing of stone; C_239: Manufacture of abrasive products and non-metallic mineral products 
n.e.c.; C_242: Manufacture of tubes, pipes, hollow profiles and related fittings, of steel; C_244: Manufacture of 
basic precious and other non-ferrous metals; C_245: Casting of metals; H_493: Other passenger land transport; 
H_494: Freight transport by road and removal services; I_551: Hotels and similar accommodation; I_552: Holiday 
and other short stay accommodation; and I_559: Other accommodation.
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 Figure 9: Almost two-thirds of the ZPGOPEK grants will go to manufacturing activities, one-tenth to trade, while other 
activities will receive less than 20% of the grants

Source: SPIRIT Slovenija (2023b); calculations by IMAD. Notes: Estimated aid amounts (September 2023), as the correction procedure will run until 31 
January 2024. Payments in 2023 (80% of each payment’s aid amount; realised in the period 3–12/2022 (monthly)): aid of around EUR 268.4 million; 
settlements for 2024 (20% of the aid amount or the difference up to the total amount of aid; realised by the end of February 2024): around EUR 73.1 million; 
Other: L, S, M, R, N, A, Q, P, O.
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Source: SPIRIT Slovenija (2023b); calculations by IMAD. Notes: Estimated aid amounts (September 2023), as the correction procedure will run until 31 January 
2024. Payments in 2023 (80% of each payment’s aid amount; realised in the period 3–12/2022 (monthly)): aid of around EUR 268.4 million; settlements for 
2024 (20% of the aid amount or the difference up to the total amount of aid; realised by the end of February 2024): around EUR 73.1 million; red shades – 
manufacturing; grey shades – accommodation and food service activities; blue shades – transportation and storage; C_17: Manufacture of paper and paper 
products; C_20: Manufacture of chemicals and chemical products; C_23: Manufacture of other non-metallic mineral products; C_24: Manufacture of basic 
metals; I_55: Accommodation; and H_49: Land transport and transport via pipelines.187

187 See also note 186. C_202: Manufacture of pesticides and other agrochemical products; C_205: Manufacture 
of other chemical products; C_232: Manufacture of refractory products; C_241: Manufacture of basic iron and 
steel and of ferro-alloys; C_491: Passenger rail transport, interurban; C_492: Freight rail transport; and C_553: 
Camping grounds, recreational vehicle parks and trailer parks.

 Figure 10: Share and amount of aid to energy-intensive activities based on the ZPGOPEK
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6.2 Detailed data on the impact of rising energy 
costs on the business performance of companies

 Figure 1: Development of electricity prices by consumer type, Slovenia and EU average

Source: Eurostat (2023); calculations by IMAD. Notes: Electricity consumption bands: IA: < 20 MWh; IB: 20 MWh–500 MWh; IC: 500 MWh–2,000 MWh; ID: 
2,000 MWh–20,000 MWh; IE: 20,000 MWh–70,000 MWh; IF: 70,000 MWh–150,000 MWh; IG: > 150,000. 
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 Figure 2: Development of natural gas prices by consumer type, Slovenia and EU average

Source: Eurostat (2023); calculations by IMAD. Notes: Natural gas consumption bands: I1: < 1,000 GJ; I2: 1,000 GJ–10,000 GJ; I3: 10,000 GJ–100,000 GJ; I4: 
100,000 GJ–1,000,000 GJ; I5: 1,000,000 GJ–4,000,000 GJ; I6: > 4,000,000 GJ.
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 Figure 3: Electricity price level (excluding VAT) by consumer type, Slovenia and EU Member States, 2022 average

Source: Eurostat (2023); calculations by IMAD. Notes: Electricity consumption bands: IA: < 20 MWh; IC: 500 MWh–2,000 MWh; IF: 70,000 MWh–150,000 MWh; 
IG: > 150,000. 
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 Figure 4: Natural gas price level (excluding VAT) by consumer type, Slovenia and EU Member States, 2022 average

Source: Eurostat (2023); calculations by IMAD. Notes: Natural gas consumption bands: I1: < 1,000 GJ; I3: 10,000 GJ–100,000 GJ; I4: 100,000 GJ–1,000,000 GJ.
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 Figure 5: Industrial producer price index of energy-intensive manufacturing activities (total on the domestic and foreign 
market), Slovenia and euro area average

Source: Eurostat (2023).
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 Figure 6: The burden of energy costs on operating revenues in manufacturing and energy-intensive manufacturing 
activities, Slovenia and euro area average

Source: Eurostat (2023); calculations by IMAD. 
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6.3 Appendices to Chapter 4,  
“Labour market: Yesterday, today, tomorrow”

6.3.1 Net migration in 2010–2022 in Slovenia

In recent years, net migration in Slovenia has been tightly  linked to the 
economic cycle and demand for labour. For example, when economic activity in 
Slovenia strengthened in the period 2014–2019, net migration increased. In 2020188 
and 2021, actual net migration declined, mainly due to the COVID-19 crisis, but also 
due to increased uncertainty caused by geostrategic tensions. In 2022, net migration 
rose again to around 15,000 immigrants against the backdrop of increasing labour 
shortages, which, in addition to demographic trends and structural imbalances 
in the labour market, were also influenced by stronger demand in the context of 
rising economic activity. In recent years, employment growth has been increasingly 
supported by immigration (positive net migration) and by daily commuters, mainly 
from Croatia. 

In terms of educational attainment, the highest net migration flows were 
observed among people with upper secondary education, while net migration 
flows were very low or even negative among people with tertiary education. 
In the period 2011–2021,189 the largest group of immigrants to and emigrants from 
Slovenia (aged 15 years and older) were persons with upper secondary education 
(net migration in this period totalled 29,504). The net migration of people with 
primary education was 17,483, while the net migration of people with tertiary 
education was only slightly positive (553 people, with 2020 standing out as a year 
of positive growth, but without this year the net migration would be negative –  
by 2,545 people in the period 2011–2021).190 

188 The high number of immigrants (predominantly Slovenian citizens) in the third quarter of 2020 was mainly 
due to administrative changes in the population register in accordance with the Residence Registration Act 
(Official Gazette of the Republic of Slovenia, No. 52/16). Using different additional data sources, especially those 
that define a person’s activity status and using which we assume that a person is actually present in Slovenia, 
SURS eventually included slightly less than 7,500 of these persons in the final population count (among them 
97% Slovenian citizens and 3% foreigners). The majority of these residents most likely returned to Slovenia 
years or even decades ago but failed to register their return at the administrative unit for whatever reason (see 
Razpotnik et al., 2021, and Razpotnik, 2021).

189 Data is available from 2011 onwards.
190 This is due to the immigration of foreigners with tertiary education, as the net migration of Slovenian nationals 

with tertiary education was negative (-8,349 persons, or -10,368 persons if we exclude 2020, which was the only 
year with positive net migration of Slovenian nationals with tertiary education; see footnote 189).

 Figure 1: Net migration fluctuates with the economic cycle 

Source: SURS (2023).
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 Figure 2: In the period 2011–2021, the majority of immigrants were those without tertiary education 

Source: SURS (2023). Note: Net migration = immigrants – emigrants. Immigrants and emigrants include both foreign and domestic immigrants and 
emigrants. 
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 Figure 3: The share of foreigners in total employment increased in all activities between 2010 and 2022 (left); foreigners are 
more likely to be employed in activities that predominantly employ workers with low and upper secondary education (right)

Source: SURS (2023); calculations by IMAD. Note: Activities based on NACE classification: A – Agriculture, B – Mining and quarrying, C – Manufacturing, 
D – Electricity, gas, steam and air conditioning supply, E – Water supply, sewerage, waste management and remediation activities, F – Construction,  
G – Wholesale and retail trade, repair of motor vehicles and motorcycles, H – Transportation and storage, I – Accommodation and food service activities, 
J – Information and communication, K – Financial and insurance activities, L – Real estate activities, M – Professional, scientific and technical activities,  
N – Administrative and support service activities, O – Public administration, P – Education, Q – Human health and social work activities, R – Arts, 
entertainment and recreation, S – Other service activities, and T – Activities of households.
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6.3.2 Comparison of employment structure

 Figure 1: Slovenia has a much higher share of employees in manufacturing than the innovation leaders (left) and a much 
lower share in public services (right)

Source: Eurostat (2023); calculations by IMAD.
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 Figure 2: Slovenia has a lower share of employees in market services than the innovation leaders (left) and a higher share of 
employees in construction (right)

Source: Eurostat (2023); calculations by IMAD.
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6.3.3 An econometric analysis of the impact of tertiary educated 
workers on firm productivity

The regression analysis estimates are based on the OECD researchers’ analysis 
(Criscuolo et al., 2021). We used microdata from the combined database of the 
Statistical Register of Employment and the AJPES annual accounts. The data cover 
the period 2015–2019 and the estimation includes about 29 thousand observations 
or 8 thousand different companies with at least 10 employees. The analysis includes 
companies between the 1st and 99th percentile in terms of value added, productivity, 
EBITDA and debt. We have estimated two models derived, with minor modifications, 
from models adopted by the authors of the above analysis (equation 1). They 
enable an insight into the relationship between the company’s productivity and the 
structure of the company’s workforce. In both models, the dependent variable is 
the log of labour productivity 
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(1) 

 in firm i and year t, and the explanatory variables 
are the share of highly educated employees (HighEdit) (with its second power), the 
share of low-educated employees (LowEdit) and their interaction, demographic-
occupational variables such as the shares of highly demanding occupations (Profesit) 
and less demanding occupations (Elemenit) according to the NACE classification 
and their interaction, the share of female employees (Genderit), the share of young 
employees aged 15–29 (Youngit), the share of older employees aged 55–64 (Oldit), 
the share of foreign employees (Foreignit), the share of employees with fixed-term 
contracts (FixTermit) and the three size classes of companies according to ZGD-1 
(Sizeit). In Model 2, we include additional financial variables, such as the company’s 
capital (Capit), earnings before interest, taxes, depreciation and amortisation 
(EBITDAit) and the company’s overindebtedness – assumes the value 1 if the financial 
debt is greater than five times the EBITDA or the EBITA is less than 0 (Indebtit). In both 
models, fixed effects are added for the interaction between activity j (NACE Rev. 2 
classification) and year (δjt). This allows a comparison of the relationship between 
educational attainment and productivity of firms of similar size, demographics and 
employment structure, in the same industry and in the same year. For both models, 
standard errors were clustered at the firm-level.

IMAD  Productivity report 2023 122 

 

6.3.3. An econometric analysis of the impact of tertiary educated workers on 
firm productivity 

The regression analysis estimates are based on the OECD researchers’ analysis (Criscuolo et al., 
2021). We used microdata from the combined database of the Statistical Register of Employment and 
the AJPES annual accounts. The data cover the period 2015–2019 and the estimation includes about 
29 thousand observations or 8 thousand different companies with at least 10 employees. The analysis 
includes companies between the 1st and 99th percentile in terms of value added, productivity, EBITDA 
and debt. We have estimated two models derived, with minor modifications, from models adopted by 
the authors of the above analysis (equation 1). They enable an insight into the relationship between the 
company’s productivity and the structure of the company’s workforce. In both models, the dependent 
variable is the log of labour productivity (𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷

𝐿𝐿𝐿𝐿
) in firm i and year t, and the explanatory variables are the 

share of highly educated employees (HighEdit) (with its second power), the share of low-educated 
employees (LowEdit) and their interaction, demographic-occupational variables such as the shares of 
highly demanding occupations (Profesit) and less demanding occupations (Elemenit) according to the 
NACE classification and their interaction, the share of female employees (Genderit), the share of young 
employees aged 15–29 (Youngit), the share of older employees aged 55–64 (Oldit), the share of foreign 
employees (Foreignit), the share of employees with fixed-term contracts (FixTermit) and the three size 
classes of companies according to ZGD-1 (Sizeit). In Model 2, we include additional financial variables, 
such as the company's capital (Capit), earnings before interest, taxes, depreciation and amortisation 
(EBITDAit) and the company’s overindebtedness – assumes the value 1 if the financial debt is greater 
than five times the EBITDA or the EBITA is less than 0 (Indebtit). In both models, fixed effects are added 
for the interaction between activity j (NACE Rev. 2 classification) and year (δjt). This allows a comparison 
of the relationship between educational attainment and productivity of firms of similar size, 
demographics and employment structure, in the same industry and in the same year. For both models, 
standard errors were clustered at the firm-level. 
 

The estimates show that in both models the sign of the share of highly educated workers is positive, 
which means that a higher share of highly educated workers is positively related to the firm productivity. 
The share of low-educated workers has a negative sign and is negatively related to productivity. Both 
are statistically highly significant. In a situation of very low proportion of highly educated employees, its 
increase of 1 p.p. leads to an increase in productivity of 1.2% (the proportion variable ranges between 
0 and 1). However, since the interaction term (squared) of the proportion of highly educated employees 
is negative, the positive effect of its increase decreases with higher proportion of highly educated 
employees. A negative sign for the interaction term of the proportion of the highly educated and the 
proportion of the low-educated indicates that there is no complementarity between the highly educated 
and the low-educated, but rather a complementarity with those with upper secondary education (omitted 
term). 
 
When interpreting the relationship between productivity and educational attainment of employees, it 
should be borne in mind that the model estimates may show a certain bias due to omitted variables that 
were not included in the model. One example could be firm capital, which may be higher in firms with a 
higher proportion of highly educated employees. As a result, the coefficient for the share of the latter 

log �
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷
𝐿𝐿𝐿𝐿
�
𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

= 𝛽𝛽𝛽𝛽1𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻ℎ𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽2𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽3(𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻ℎ𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖)2 + 𝛽𝛽𝛽𝛽4𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻ℎ𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ∗ 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽5𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽6𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

+ 𝛽𝛽𝛽𝛽7𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐿𝐿𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ∗ 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽8𝐺𝐺𝐺𝐺𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝐺𝐺𝐺𝐺𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽9𝑌𝑌𝑌𝑌𝐿𝐿𝐿𝐿𝑌𝑌𝑌𝑌𝐸𝐸𝐸𝐸𝐻𝐻𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽10𝑂𝑂𝑂𝑂𝐸𝐸𝐸𝐸𝐺𝐺𝐺𝐺𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽11𝑌𝑌𝑌𝑌𝐿𝐿𝐿𝐿𝑌𝑌𝑌𝑌𝐸𝐸𝐸𝐸𝐻𝐻𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
∗ 𝑂𝑂𝑂𝑂𝐸𝐸𝐸𝐸𝐺𝐺𝐺𝐺𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽12𝐹𝐹𝐹𝐹𝐿𝐿𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽13𝐹𝐹𝐹𝐹𝐻𝐻𝐻𝐻𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽14𝐹𝐹𝐹𝐹𝐻𝐻𝐻𝐻𝑃𝑃𝑃𝑃𝐸𝐸𝐸𝐸𝐹𝐹𝐹𝐹𝐻𝐻𝐻𝐻𝐹𝐹𝐹𝐹𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽15𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
+ 𝛽𝛽𝛽𝛽15𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐹𝐹𝐹𝐹𝐷𝐷𝐷𝐷𝐸𝐸𝐸𝐸𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽𝛽𝛽16𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐺𝐺𝐺𝐺𝑃𝑃𝑃𝑃𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝜗𝜗𝜗𝜗𝑗𝑗𝑗𝑗𝑖𝑖𝑖𝑖 + 𝜖𝜖𝜖𝜖𝑖𝑖𝑖𝑖𝑗𝑗𝑗𝑗𝑖𝑖𝑖𝑖 

 

(1) 

The estimates show that in both models the sign of the share of highly educated 
workers is positive, which means that a higher share of highly educated workers is 
positively related to the firm productivity. The share of low-educated workers has a 
negative sign and is negatively related to productivity. Both are statistically highly 
significant. In a situation of very low proportion of highly educated employees, 
its increase of 1 p.p. leads to an increase in productivity of 1.2% (the proportion 
variable ranges between 0 and 1). However, since the interaction term (squared) 
of the proportion of highly educated employees is negative, the positive effect 
of its increase decreases with higher proportion of highly educated employees. 
A negative sign for the interaction term of the proportion of the highly educated 
and the proportion of the low-educated indicates that there is no complementarity 
between the highly educated and the low-educated, but rather a complementarity 
with those with upper secondary education (omitted term).

When interpreting the relationship between productivity and educational 
attainment of employees, it should be borne in mind that the model estimates may 
show a certain bias due to omitted variables that were not included in the model. 
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One example could be firm capital, which may be higher in firms with a higher 
proportion of highly educated employees. As a result, the coefficient for the share of 
the latter would also reflect differences in the capital intensity of firms and not just 
the effect of an educated workforce. We have therefore included additional financial 
control variables in Model 2. The estimates in Model 2 are similar to those in Model 
1, meaning that the inclusion of additional variables does not significantly change 
the conclusions drawn in Model 1.

 Table 1: Regression analysis estimates

Variables (1) (2)

Share of highly educated
1.282117*** 1.212016***

(0.069746) (0.0668369)

Share of low-educated 
-0.1780256*** -0.1717553***

(0.0303372) (0.0288814)

Share of highly educated * share of low-educated 
-0.5350467* -0.4446127

(0.3197275) (0.3010324)

Share of highly educated * share of highly educated 
-0.5152947*** -0.4988498***

(0.0819135) (0.0776882)

Control variables (occupational and age structure, share of women, share of foreigners, 
share of fixed-term work contracts) yes yes

Additional control variables (capital, EBITDA, over-indebtedness indicator) no yes

Fixed effects (year and activity by NACE classification) yes yes

R2  0.4211 0.4875

No. of observations  29,672 29,672

Source: SURS (2023a), estimated by IMAD. Note: Standard errors are in parentheses; *** p<0.01, ** p<0.05, * p<0.1.
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6.3.4 Wages of graduates by field of study

An overview of the wages of employees in their first full-time job by field of study 
shows that wages are highest on average in fields such as pharmacy, medicine 
and related fields, programming and mathematics, and are also high in electrical 
engineering, nursing, finance, mechanical engineering and technology, etc.  
(see Figure 1). On the other hand, wages in the arts, humanities and social sciences 
are among the lowest. The average wage by field of study is influenced, among other 
things, by the profession and its complexity,191 the economic sector, the demand on 
the labour market for certain profiles, and the individual skills and competencies 
of employees. Over the course of a career, an employee’s wage may also increase 
as a result of pay rises, promotions or change of employment, with the relative 
differences being greatest in the highest-paid fields.

191 It is common for graduates not to work in a job related to their field of study.

 Figure 1: The average wages of graduates in their first job are the highest especially in medicine and related fields and in 
natural sciences and mathematics
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6.3.5 Detailed data based on the estimate of macroeconomic 
effects of net immigration to Slovenia

 Table 1: Age and educational structure of net immigrants

Scenario 1

Educational structure of foreigners in Slovenia

Age group Number Low
(21.7%)

Medium
(61.9%)

High
(16.4%)

15–19 876 190 542 144

20–24 1,889 410 1,169 310

25–39 3,415 741 2,114 560

40–54 1,691 367 1,047 277

55–69 128 28 80 21

Total 8,000 1,736 4,952 1,312

Scenario 2

Educational structure of foreigners in innovation leaders

Age group Number Low
(29.5%)

Medium
(27.5%)

High
(43.0%)

15–19 876 259 241 377

20–24 1,889 557 519 812

25–39 3,415 1,008 939 1,469

40–54 1,691 499 465 727

55–69 128 38 35 55

Total 8,000 2,360 2,200 3,440

Source: Eurostat (2023); calculations by IMAD.

 Table 2: Macroeconomic effects of net migration (Scenario 1)

Variable/year 2 3 4 5 10 20 30

GDP, in % 0.66 1.11 1.58 2.05 4.54 9.58 13.41

GDP per capita, in % 0.20 0.20 0.20 0.22 0.44 1.03 1.25

Population, in % 0.46 0.91 1.37 1.82 4.08 8.46 12.01

Employment (No. of workers), in % 0.52 1.09 1.67 2.27 5.27 10.83 14.54

Participation rate, 15–69 years, in p.p. 0.01 0.04 0.08 0.12 0.35 0.68 0.72

Source: Slovenian labour market model; calculations by IMAD. Note: The values in the table are expressed as deviations from the baseline scenario, in % 
or p.p.

 Table 3: Macroeconomic effects of net migration (Scenario 2)

Variable/year 2 3 4 5 10 20 30

GDP, in % 0.82 1.36 1.93 2.52 5.57 11.56 15.86

GDP per capita, in % 0.36 0.45 0.56 0.68 1.43 2.85 3.43

Population, in % 0.46 0.91 1.37 1.82 4.08 8.46 12.01

Employment (No. of workers), in % 0.52 1.12 1.74 2.38 5.67 11.69 15.59

Participation rate, 15–69 years, in p.p. 0.00 0.04 0.09 0.15 0.51 1.04 1.14

Source: Slovenian labour market model; calculations by IMAD. Note: The values in the table are expressed as deviations from the baseline scenario, in % 
or p.p.
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6.3.6 The first results of the “labour market platform”  
for labour market forecasts 

The Ministry of Labour, Family, Social Affairs and Equal Opportunities has published 
the first results of its “labour market platform”, which aims to collect data on 
occupations and skills and produce short-, medium- and long-term forecasts. Its 
aim is to determine the need for human resources, formulate a migration policy and 
identify the training needs of the employed and the unemployed (Caprirolo, 2023).

According to previous medium-term forecasts of labour market needs, the growth of 
the working population is expected to continue in the period 2023–2027, but not in 
all sectors. In some activities, the number of employees is expected to fall (especially 
in manufacturing), while it will rise in several activities (especially in professional, 
scientific and technical activities (M) and in information and communication (J)).192 
Broken down by occupational group, occupation expected to have the highest 
number of job openings in the 2023–2037 projection period, i.e. in the long term, is 
professionals.193 This is also the only occupational group where new jobs are expected 
to be created in addition to job openings due to replacement needs (retirements 
etc.), while employment in other occupations will only be of a replacement nature 
(due to retirements). 

192 The strongest increase in the number of jobs in the period 2023–2027 is expected in professional, scientific and 
technical activities (M) (Caprirolo, 2023). 

193 The greatest demand for professionals in the period 2023–2027 is expected in the fields of science and 
engineering, business and administration, ICT, law, social sciences, culture, education, and health (Caprirolo, 
2023).

 Figure 1: Modelling forecasts show a sharp increase in demand for professionals
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