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ABSTRACT
Objective: The first purpose of the article and the underlying research is to identify
trends in the development of the knowledge-intensive services (KIS) sector in se-
lected EU countries and to create forecasts of its further growth. The second purpose
is to recognize factors that may help or inhibit Poland from drawing upon the experi-
ences of the analysed countries.
Research Design & Methods: We use time-series trend forecasting. Forecasts of the
development of the KIS sector in the EU are constructed basing on available time series
(2008 - 2017) using the least square method (LSM).
Findings: Knowledge-intensive services are developing with various speed in the EU
countries, but an existence of a ‘glass ceiling’ in the context of a possible level of devel-
opment can be noted. This ‘glass ceiling’ is situated on different levels for different
groups of countries (higher for the most innovative ones, lower for others). While Po-
land is on the path of convergence with highly-developed EU countries in respect to the
growth of knowledge-intensive services sector, several country-specific factors hinder
its ability to enter the path of convergence with the innovation-leaders, thus most prob-
ably preventing it from ever reaching the highest ‘glass ceiling.’
Implications & Recommendations: The innovation policy should not only be oriented
to support R&D activities but also support the development of KIS.
Contribution & Value Added: The added value of the article lies in filling the gap in
the literature concerning the analysed issue. The findings may serve as suggestions
for creating innovation policy.
Article type: research article
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INTRODUCTION

Modern economies are based on knowledge and information. Knowledge and information
are recognized as the driver of productivity and economic growth. The term ‘knowledge-
based economy’ stems from this fuller recognition of the place of knowledge and infor-
mation in modern economies.

One of the elements of knowledge-based economy is a dynamic development of
knowledge-intensive services (KIS) (Wyszkowska-Kuna, 2016). The areas of KIS are char-
acterised by large involvement in research and development?! (Doloreux, Shearmur, &
Rodriguez, 2015) and employment of highly educated workforce. The knowledge re-
source held by the service provider and innovation are necessary conditions for the ac-
tivity to be included in KIS category. These services may be provided as part of business
activity or obtained from specialised third-party companies. KIS is, therefore, capital and
knowledge-intensive. These services are a vital source of innovation for businesses and
entire economy. Knowledge-intensive services contribute not only through the diffusion
of knowledge and innovation to the creation and transfer of modern technology but also
to an increase in productivity (Musolesi, & Huiban, 2009, p. 63) and thus to acceleration
of economic growth (Klaesson, & Norman, 2015, p. 158).

An increase in the number and influence of knowledge-intensive business services
(KIBS) in the EU can be attributed to several factors. First, there is an increasing need for
knowledge within the economy. Increasing research and development is seen as a sig-
nificant venue towards the attainment of this objective. Second, the strategies put in
place by most governments in the region offer a conducive environment for the increase
in KIBS (Pauceanu, 2015, p. 12). In Poland and other CEE countries, a rapid growth of KIS
can be seen after 1989 (Balaz, 2004, p. 1).

The purpose of the article is to show trends in the development of the knowledge-
intensive services (KIS) sector in selected EU countries and to create projections of its
further growth. The second purpose is to identify factors that may help or inhibit Poland
from drawing upon the experiences of the analysed countries. To fulfill those aims, we
verify the main hypothesis, which is as follows: the process of development of
knowledge-intensive services has a certain limit that cannot be overcome, which can be
called a ‘glass ceiling’. Furthermore, three additional hypotheses were developed: (1)
The level of the proposed ‘glass ceiling’ of knowledge-intensive services development
varies in particular economies; (2) The knowledge-intensive services sector is character-
ised by decreasing marginal productivity; (3) Knowledge-intensive services sector in Po-
land is on the path of convergence with highly-developed EU countries.

To verify these hypotheses we use time series trend forecasting of the development
of the KIS sector in the EU countries.

L A study carried out by Masso and Vather (2012) concludes that, although knowledge-intensive services (KIS)
spend more on research and development (R&D) the efficiency of turning R&D expenditures into innovation is
higher in less knowledge-intensive sectors.
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LITERATURE REVIEW

In the literature of the subject, two concepts are often used interchangeably: knowledge-
intensive services (KIS) and knowledge-intensive business services (KIBS). The difference be-
tween them is that knowledge-intensive business services (KIBS) are the sub-group of KIS. In
the literature, KIBS are defined as firms that provide knowledge-intensive goods and services
for other business firms (Schricke, Zenker, & Stahlecker 2012, p. 6). Thus, KIBS include all KIS,
except for education, health and social work, recreational, cultural, and sporting activities,
which are services destined for consumers (Wyszkowska-Kuna, 2016).

The origins of the research on KIS dates back to the 1990s of the last century (Miles et
al., 1995). According to this author, ‘Knowledge-Intensive Business Services involve eco-
nomic activities which are intended to result in the creation, accumulation, or dissemina-
tion of knowledge’ (Miles et al., 1995, p. 18). They act as transmitters of knowledge, con-
tributing in different ways to the innovation processes of related firms (Miles et al., 1995,
pp. 41-42). Currently, applicable definitions of KIS and KIBS have some common features,
focusing on the high involvement of excellent work (requiring a high level of knowledge),
a diffusion process and a significant impact on innovative activities within the enterprise
and the economy (Gallego & Maroto, 2015; Dubosson & Fragniere, 2008). Concluding,
knowledge-intensive business services (KIBS) are:

— performed by private companies and organisations,

— relying on professional knowledge, related to a specific (technical) discipline or (tech-
nical) functional domain,

— supplying intermediate products and services that are knowledge-based (Bilderbeek
et al., 1998).

KIS are key players in innovation systems, particularly in advanced regions where man-
ufacturing competitiveness depends on knowledge contents provided by highly special-
ised suppliers (Braga, Marques, & Serrasqueiro, 2018 p. 360).

Among the determinants of the development of the KIS sector one can mention
(Miles et al., 2018):

— growing demand from organisations that focus on ‘core competences’, outsourcing
non-core activities to specialised suppliers,

— increasing requirements for external knowledge,

— changing environments and technologies which require knowledge to fully utilise them,

— growing complexity of economies and the technologies which are deployed in them.

Nowadays, many authors develop the concept of knowledge-intensive services. Full
review of authors, publications, topics, and the number of citations is included in a study
by Figueiredo et al. (2017). The three most-quoted authors are: Miles, Hertog and Muller,
and the four most frequently quoted articles are by Muller and Zenker (2001), Hertog
(2000), Miles (2005) and Bettencourt et al. (2002).

Many studies focus on spatial variation of innovation in the knowledge-intensive business
sector. The subject of their analysis is the regional diversification of companies in the KIS sec-
tor (Brenner et al., 2018; Dolores & Shearmur, 2012; Klaesson & Norman, 2015; Pauceanu,
2015; Zenka et al., 2017). The mentioned articles analyse the KIS in some countries (Sweden,
Germany, the Czech Republic). Only Alexandrina Pauceanu (2015) presents KIS in all countries



104 | Bianka Godlewska-Dziobon, Piotr Klimczyk, Agnieszka Witon

of the EU. As a continuation of our research on the service sector (Godlewska-Dziobon,
Klimczyk, & Witon, 2018), in this article we follow the above mentioned research and also
focus on the KIS topic from the point of view of the service structure. We want to present the
current KIS situation and its share in the EU countries, but our added value is forecasting
changes of KIS and their implications for the Polish economic policy.

According to Rodriguez (2014), studies of KIS can be classified into three groups de-
pending on their main objective. The first group contains works that link regional inno-
vation efficiency and KIBS (i.e. Brenner et al., 2018; Gallego & Maroto, 2015). The second
group of authors and we focus on the location of KIS (Pauceanu, 2015; Zenka et al.,
2017). The third group of publications addresses how regional features affect the for-
mation of KIS (Dolores & Shearmur, 2012).

There seems to be an agreement in literature that knowledge intensive (business) ser-
vices can contribute to economic growth, either regional or national (Brenner et al., 2018;
Desmarchelier, Djellal, & Gallouj, 2013). Knowledge intensive business services provide ad-
vanced technological knowledge directly to other industrial sectors, and indirectly to the
whole economy (Castellacci, 2008; Radovanovi¢, Dmitrovié, & Zarki¢ Joksimovi¢, 2017). The
economy can benefit collectively from the knowledge produced by KIBS (Brenner et al.,
2018). The contribution of KIBS to the productivity of the other industrial sectors may well
exceed the productivity gains as measured within the KIBS sector itself (Castaldi, 2009).

However, the relationship between KIS/KIBS and economic growth is two-way.
There is a strong demand-pull mechanism in place. Growth in the rest of the economy
causes KIBS to grow in the next or later years (Brenner et al., 2018). Therefore, the de-
velopment of the KIS/KIBS sector in the most developed EU economies is limited due to
the slowdown in economic growth. Additionally, according to Baumol (2002) and Wolff
(2002), intellectual work is stagnant — the rise in costs is nowhere near being balanced
by the improvement in the ‘act of thinking’. This causes productivity decreases in
knowledge-intensive sectors. What is more, some KIS/KIBS firms follow their clients
overseas, and/or seek new markets in (especially) emerging economies. A possible trend
is likely to be the emergence of KIBS firms within emerging economies — catering to local
and/or world markets (Miles, 2018). Having considered this, we proposed the main hy-
pothesis of the study, which posits that the process of development of knowledge-in-
tensive services has a certain limit that cannot be overcome, which can be called a ‘glass
ceiling’. The exact level of that limit should be analysed in further studies.

MATERIAL AND METHODS

Sector development of knowledge-intensive services is measured as employment in KIS in
relation to all employment in the economy. The data was obtained from the Eurostat’s data-
base. The data source is the European Labour Force Survey (LFS). The definition of knowledge-
intensive services used by Eurostat is based on a selection of relevant items of NACE Rev. 2
on a 2-digit level and is oriented to the ratio of highly qualified workers in these areas.

In the course of study, the following hypotheses were developed: The main hypoth-
esis: The process of development of knowledge-intensive services has a certain limit
that cannot be overcome, which can be called a ‘glass ceiling’. Additional hypotheses
were developed:
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1. The level of the proposed ‘glass ceiling’ of knowledge-intensive services development
varies in particular economies;

2. The knowledge-intensive services sector is characterised by decreasing marginal
productivity;

3. The knowledge-intensive services sector in Poland is on the path of convergence with
highly-developed EU countries.

The available data include the years 2008-2017 and that period was used to build
predictions about the development of the KIS sector in the European Union. The length
of the available time-series must be considered a limitation of the study, and it needs to
be taken into account when perusing the results. Additionally, this method does not
identify factors causing the ‘glass ceiling’ in KIS. This issue should be addressed in further
studies. Forecasts were constructed using the method of least squares. The method of
least squares is a standard approach in regression analysis to approximate the solution
of overdetermined systems. The principle of least squares regression states that the best
choice of this linear relationship is the one that minimises the square in the vertical dis-
tance from the y values in the data and the y values on the regression line (Watkins,
2016, p. 37). This leads to a minimisation problem for:

SS(a,B) = Xizy 61‘2 =Y i — (@ + Bx))? (1)

This approach — with the use of econometric models to forecast socio-economic —is
known as a classical statistical approach (Wilks, 2006, p. 217). It is used in cases in which
the course of the testing phenomenon is regular over time, and the observed trend is per-
manent and can be described with a smooth mathematical function. It is assumed that the
regularity governing the testing phenomenon will not change significantly during the pe-
riod for which the forecast is based. The predictions reach the year 2025, but their accu-
racy decreases as the time horizon progresses.

It was initially assumed that the time series equations would be evaluated in the form
of second-degree polynomials:

Zi=a+ P at?+ Py xt (2)
where:
Z;; - ind involvement of employment in the KIS sector in the country i in the year t;
t - time variable;
a - constant;
B1, B> - structural parameters.

In some cases, for a better fit of the model, statistically insignificant at least at the
level a=0.1 independent variables appearing in the estimation process were aban-
doned (time variable or its square) and eventually, linear time series were obtained.
The estimated equations for all EU countries are included in Table 1.

The degree of the fit of the model was different for different countries. The model’s
fit is assessed by the coefficient of determination R2. The value of this coefficient shows
what part of the variation in the response variable is due to the fit of the model. The
rest (1- R?) is due to the residuals. The R? can be interpreted as the proportion of the
variation of the predictand that is described or accounted for by the regression (Wilks,
2006, p. 186). R2 is calculated in the following way (Watkins, 2016, p. 43):
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where:
y; - are the theoretical values of the dependent variable (calculated with
the model);
y; - are empirical values of the dependent variable.

The coefficient of determination R was 0.990 in the case of Sweden, 0.978 in the case
of Portugal, 0.964 in the case of Finland, and 0.968 in the case of Bulgaria. On the other
hand, in the case of Germany R? was only 0.342, and in the case of Lithuania — 0.391, which
proves a weak model match for these countries. A complete exception was the Nether-
lands, for which the created model has no prognostic value (R?=0.047).

Calculated residual variability coefficient (indicating how much of the average value
of the explanatory variable is the deviation of the residual component) was for below
3% all the countries, which suggests that the development of KIS in the selected coun-
tries is very slightly affected by random factors.

The usability of the forecasts constructed by the estimated trends is determined by their
accuracy, measured with an ex-ante forecast error. It was calculated as a quotient of the
forecasted value and its standard error. The obtained results allow to determine most fore-
casts as accurate (relative error ex-ante < 5%), however, in some cases it is necessary to re-
ject forecasts for further years. Too high (>5%) relative errors of the forecast were observed:
for Bulgaria from the year 2024, Denmark from the year 2022, for Estonia from the year
2019, for Greece from the year 2021, for Spain from the year 2021, for Ireland from the year
2021, for Luxembourg throughout the analysed period, for Poland from the year 2024, for
Portugal from the year 2022, for Romania in the year 2025, for Slovenia from the year 2022,
for Hungary from the year 2022, and for Italy from the year 2023.

To verify the second hypothesis, in the further part of the study the productivity in the
KIS sector was analysed in individual years. In this case, due to the limited availability of
the data, the testing period is restricted to 2008-2014. The productivity of the sector was
measured as the production value for every euro of personnel costs. In this section, the
analysis was carried out only for the knowledge-intensive high-technology services.

The last part of the study draws conclusions for the Polish KIS sector and assesses the
opportunities and threats it faces.

RESULTS AND DISCUSSION

During the analysis period 2008-2017, in almost all the EU countries, the development
could be observed in the knowledge-intensive services sector. In the whole EU (28 coun-
tries) employment in the KIS sector increased three percentage points in the years, from
37% to 40%. This is slightly less than the average change for all the EU countries (3.36
percentage points). Of course, the situation developed differently for different groups of
countries. In the group of Innovation Leaders according to Innovation Scoreboard 2018
(Sweden, Denmark, Finland, the Netherlands, the United Kingdom, and Luxembourg), the
average share of employment in the KIS sector has grown by only 0.88 percentage points
from 47.37% to 48.25%. In the group of Strong Innovators (Germany, Belgium, Ireland,
Austria, France, and Slovenia) the average share of employment in the KIS sector increased



Knowledge-Intensive Services (KIS) Development in EU: Forecasts... | 107

by 3.43 percentage points from 38.9% in 2008 to 42.33% in 2017. The most dynamic de-
velopment of the KIS sector has been observed in Moderate Innovators (Czech Republic,
Portugal, Malta, Spain, Estonia, Cyprus, Italy, Lithuania, Hungary, Greece, Slovakia, Latvia,
Poland, and Croatia): by 4.42 percentage points from 31.54% to 35.96%. In turn, in the
group of Modest Innovators (Bulgaria, and Romania) the average share of employment in
the KIS sector increased by 3.1 percentage points from 23.1% to 26.2%. In the case of Po-
land, an increase in the share of the KIS sector in total employment amounted to three
percentage points from 28.3% in 2008 to 31.3% in 2017. Special cases were Luxembourg
and the Netherlands, countries characterised by a high level of development of the KIS
sector (the share in employment in 2017 48.5% and 45%, respectively). where, in the an-
alysed period, there was a decrease in the employment share in this sector, 5.7 percentage
points and 1.9 percentage points, respectively. In particular, in the case of Luxembourg,
this decrease can be explained by a change in factors directly related to the definition of
knowledge-intensive services. In the years 2015-2017, when the share of KIS in total em-
ployment began to decline in Luxembourg, a decrease in the share of the population with
higher education and a simultaneous increase in employment was also seen. Employment
in other sectors was characterised by higher dynamics than employment in the KIS.

As mentioned, in almost all the EU countries (and the European Union as a whole)
knowledge-intensive services are developing, which is illustrated by the increasing share of this
sector in total employment. However, the analysis of the constructed forecasts shows that the
achieved increments are getting smaller. The determined trend lines (Table 1) indicate that
some of the analysed countries have already reached the maximum level of the share of em-
ployment, corresponding to the conditions characterising the country. The other surveyed
countries will soon reach this level, after which employment in KIS may start to decline.

Table 1. Functions of employment trends in KIS in the European Union countries (as % of total
employment)

Coefficient of | Residual
Country Trend function determina- | variability
tion R? factor (in %)
Belgium ZpEt = 45.12 + 0.343636 * t 0.894673 0.805
Bulgaria 2BGt = 25.93 — 0.075 * t2 + 1.20682 * t 0.967816 0.899
Czech Republic |Zcz = 30.2067 4+ 0.313333 % t 0.801868 1.566
Denmark Zpxe = 45.2717 — 0133712 # t2 + 1.52114 % t 0.777567 1.295
Germany Zpet = 39.3333 + 0.108485 = t 0.341760 1.211
Estonia 2Epe = 31.4583 — 0.082197 * t> + 1.21386 * t 0.665089 2.599
Ireland 21ge = 39.2067 — 0.159091 = t? + 2.03788 * t 0.887204 1.368
Greece ZGre = 30.63 — 0.0886364 * t2 + 1.435x t 0.905916 1.613
Spain ZEst = 29.8667 — 0.131818 * t2 + 1.86879 * t 0.924267 1.500
France Zrre = 42.6867 + 0.375152 * t 0.945131 0.649
Croatia Zure = 27.02 4+ 0.809091 * t 0.935005 2.177
Italy Zrre = 33.54 + 0.118182 * t 0.922556 0.322
Cyprus Zcye = 33.4933 4 0.641212 + t 0.823784 2.573
Latvia Zive = 33.4267 4 0.37697 * t 0.681614 2.331
Lithuania Zite = 32.0667 + 0.23697 * t 0.390587 2.848
Luxembourg Ziue = 51.2833 — 0.285606 * t2 + 2.59682 * t 0.814755 2.715
Hungary Znut = 32.5667 — 0.0590909 * t2 + 0.877879 «t| 0.821856 1.240
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Coefficient of | Residual
Country Trend function determina- | variability
tion R? factor (in %)
Malta Zmte = 38.8 +0.832727 x t 0.900125 2.053
Netherlands ZnLe = 46.2267 — 0.0484848 * t 0.047488 1.517
Austria a7t = 35.4 + 0.338182 * t 0.824473 1.345
Poland 2pre = 27.6883 — 0.0541667 = t> + 0.881288 xt | 0.937294 0.923
Portugal 2p7e = 26.47 — 0.0643939 * t? + 1.6053 * t 0.978161 1.425
Romania 2rot = 19.4683 + 0.0288759 * t2 0.813273 2.437
Slovenia 251t = 30.36 — 0.0681818  t2 + 1.17727 * t 0.911859 1.438
Slovakia Zske = 30.0733 + 0.453939 + t 0.854230 1.849
Finland 2F1e = 40.765 — 0.0443182 * t2 + 0.918409 = t 0.963867 0.671
Sweden Zsgt = 49.34 4+ 0427273 x t 0.990293 0.263
United Kingdom |25 = 46.3967 — 0.044697 * t? + 0.693485 * t 0.693220 1.090

Source: own calculations based on Eurostat’s database, https://ec.europa.eu/eurostat/data/database, Re-
trieved on September 11, 2018.

Due to the volume restrictions, the article will not present forecasts for all EU countries.
It was decided to present only selected countries — Innovation Leaders (Denmark, Finland,

Sweden, and the United Kingdom), Modest Innovators (Romania, and Bulgaria), and the
neighboring countries of Poland in the Innovation Scoreboard ranking (Croatia, and Latvia).
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Figure 1. The participation of the KIS sector in employment in Denmark
(data for 2008-2017 and the forecast for 2018-2025)
Source: own calculations based on Eurostat’s database, https://ec.europa.eu/eurostat/data/database,
Retrieved on September 11, 2018.

Starting with the best-performing countries in creating and implementing innova-
tion, it can be seen that (excluding Sweden) the forecast foresees that the share of the
KIS sector in total employment will decrease. The ‘glass ceiling’ for Denmark has been
the level of 50% share of KIS in total employment, for Finland — 46%, for the United
Kingdom — also 50% (Figures 1-4).

In the case of the least-performing group of innovations, the forecast shows that
the KIS sector in Bulgaria will hardly exceed the level of 32% share in the employment.
In turn, Romania, in spite of the projected continuous development of the KIS sector,
will not exceed 30% share in total employment (Figures 5-6).
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(data for 2008-2017 and the forecast for 2018-2025)
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Source: own calculations based on Eurostat’s database, https://ec.europa.eu/eurostat/data/database,
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Figure 3. The participation of the KIS sector in employment in Sweden
(data for 2008-2017 and the forecast for 2018-2025)

Source: own calculations based on Eurostat’s database, https://ec.europa.eu/eurostat/data/database,
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Figure 4. The participation of the KIS sector in employment in the United Kingdom
(data for 2008-2017 and the forecast for 2018-2025)

Retrieved on September 11, 2018.
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Retrieved on September 11, 2018.
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Figure 5. The participation of the KIS sector in employment in Bulgaria

(data for 2008-2017 and the forecast for 2018-2025)

Source: own calculations based on Eurostat’s database, https://ec.europa.eu/eurostat/data/database,
Retrieved on September 11, 2018.
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Figure 6. The participation of the KIS sector in employment in Romania
(data for 2008-2017 and the forecast for 2018-2025)
Source: own calculations based on Eurostat’s database, https://ec.europa.eu/eurostat/data/database,
Retrieved on September 11, 2018.

Poland and countries similar to Poland in terms of ranking on the Innovation Score-
board 2018 are characterised by diversified trends in KIS development. Poland most likely
(as previously described Bulgaria) will not exceed the level of 32% of the KIS sector in total
employment. The observed development of knowledge-intensive services in recent years
has slowed down, and, according to the constructed forecast, reached its maximum. In
turn, Croatia and Latvia are characterised by a growing trend line of the share of KIS in
total employment. In the years 2008-2017 these countries were characterised by a rapid
growth of this sector (an increase in the share of KIS in total employment by 7.4 and 5.1
percentage points, respectively), which allows to determine that achieving the 40% share
of KIS in total employment by the year 2025 is possible (Figures 7-9).

Extending the reflection on the maximum share of the KIS sector in employment
across all the EU countries, using only historical data (not forecasts), we may notice the
existence of several ‘glass ceilings’. The first group consists of countries where the share
of the KIS sector in employment does not exceed 32-33% over the period 2008-2017.
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Figure 7. The participation of the KIS sector in employment in Croatia
(data for 2008-2017 and the forecast for 2018-2025)
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Source: own calculations based on Eurostat’s database, https://ec.europa.eu/eurostat/data/database,
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Figure 8. The participation of the KIS sector in employment in Latvia
(data for 2008-2017 and the forecast for 2018-2025)

Retrieved on September 11, 2018.
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Figure 9. The participation of the KIS sector in employment in Poland
(data for 2008-2017 and the forecast for 2018-2025)

Retrieved on September 11, 2018.
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These are Bulgaria, the Czech Republic, and Poland, moderate or modest innovators. The
second group brings together countries where the share of the KIS sector in employment
does not exceed 35-37%: Estonia, Greece, Spain, Croatia, Italy, Latvia, Lithuania, Hungary,
Portugal, Slovenia, and Slovakia. Almost all countries in this group (except for Slovenia)
are moderate innovators. Another ‘glass ceiling’ is observed at the level of 40%. This level
is approached, but not significantly exceeded, by Germany, Cyprus, Austria, as well as the
EU as a whole, and also the Eurozone. The sector's share in employment for the fourth
group is 45-47%. This includes Ireland, France, Malta, the Netherlands, and Finland —
strong innovators and innovation leaders. The level of 50% share of the KIS sector in total
employment is the ‘glass ceiling’ for Belgium, Denmark, and the United Kingdom, also
strong innovators and innovation leaders. This level is exceeded only in Sweden and Lux-
embourg. In the analysed years, Luxembourg was characterised by an extremely high
share of KIS in total employment, reaching up to 58% in the year 2014. In recent years,
however, a significant reduction in employment in the KIS sector could be observed (to
48.5% in 2017). It can be predicted that in the future a similar fate will be shared by Swe-
den, which, for the time being, continuously develops its KIS sector. Given the parabolic
shape of many constructed trend lines and the results of the constructed forecasts, it can
be said that some of the analysed countries have already reached their maximum level
of development of KIS, and some will reach it in the coming years. However, constant
progress of knowledge-intensive services should not be expected.

Similar conclusions can be drawn by analysing productivity in knowledge-intensive
services. In the years 2008-2014, the vast majority of the EU countries experienced a de-
crease in productivity defined as production of the sector per one-euro of personnel costs
(Figure 10). During that period only in Belgium, Sweden, Finland, and the United Kingdom
productivity increased (by 11%, 4%, 3%, 2%, respectively). Such results are not surprising.
Tassey (2004) pointed out that knowledge-based services are at risk of a decrease in
productivity. This is due to the fact that they typically represent the final stage in a system
of products related to consumption (e.g., communication, marketing, or trade).
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Figure 10. Productivity in knowledge-intensive high-technology services
in the EU countries in 2008-2014
Source: own calculations based on Eurostat’s database, https://ec.europa.eu/eurostat/data/database,
Retrieved on September 11, 2018.
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What needs to be acknowledged is the fact that not all jobs in the knowledge intensive
services sector are innovative, or actually knowledge intensive. To demonstrate this we
compared some aspects of working conditions in two sectors: Financial (and other ser-
vices) and Commerce and Hospitality (Figure 11). It can be observed that, depending on
the aspect, only 50-80% of the jobs in Financial Services demand some form of knowledge
processing. On the other hand, those figures are significantly lower for Commerce and
Hospitality sector, so while it can be said that the KIS sector is not fully knowledge-inten-
sive, it is still much more knowledge-intensive than other services.

B Commerce and hospitality M Financial and other services

One is able to apply their own ideas "7
in their work 62,4

Work involves working with 26,9
computers, laptops, smartphones etc. 50,0
; f ; 63,3
Work involves learning new things 743

Work involves complex tasks
Work involves solving unforeseen _ 80,8
problems on their own 83,4
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o

Figure 11. Percentage of respondents agreeing with knowledge-related statements concerning
their workplace in 2015 (average for the EU countries, Albania, the former Yugoslav Republic
of Macedonia, Montenegro, Serbia, Turkey, Norway, and Switzerland)

Source: own calculations based on the European Working Conditions Survey (EWCS), https://www.euro-
found.europa.eu/surveys/european-working-conditions-surveys, Retrieved on December 17, 2018.

Focusing on Poland, it should be emphasized once again that although in the years 2008-
2017 the share of the KIS sector in total employment increased by three percentage points,
the pace of these changes slows down, and currently the forecasts do not give it a chance to
catch up to the countries — innovation leaders in this area. The declining efficiency is not
conducive to the development of the KIS sector in Poland (-14% in the years 2008-2014), but
this trend is observed in most EU countries, and the efficiency in Poland remains higher than
the EU average (5.20-euro of production for 1 euro of personnel cost to 3.73 euro in EU).

CONCLUSIONS

The study examined the design of knowledge-based business services in selected Euro-
pean countries. The EU-15 countries were characterised by a higher level of use of KIS and
innovation than the EU-12 countries. In most EU countries, efficiencies in the KIS sector
may fall; this is due to decreasing performance in Europe and the growing competition of
non-EU outsourcing companies (e.g. in India), where costs are low.

In the case of Poland, the development of KIS also depends on the demand for in-
novative services, even the ‘innovation climate.” In Poland, low spending on research
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and development continues, despite the extensive participation of people with higher
education in the labour market, resulting in a significant mismatch between the skills of
workforce and business needs.

However, weak signals suggesting a break in the trends presented can be seen. In Eu-
rope, this signal is the economic growth that eventually appears after the financial and debt
crisis. With a demand-side mechanism, economic growth can revive the KIS sector. In partic-
ular, in Poland a significant influx of immigrant workers from non-EU countries (mainly
Ukraine) can reduce staff costs in the KIS sector. Migrant workers tend to concentrate in
larger cities, and many of them are attending local schools for higher education. This skilled
workforce finds employment in outsourcing companies located in Poland, as opposed to pre-
vious years, when outsourcing companies moved to non-EU countries seeking lower costs.

The test carried out was not free from research limitations. It should be noted that the
time series used to construct the projections were limited due to the availability of data con-
cerning the EU's knowledge-intensive sectors; this can affect the accuracy of the results.

It can be concluded that the future standard of living for citizens in the EU will de-
pend heavily on the KIS sector and the services sector. Based on the findings, it can be
considered that it is essential that policymakers and governments put more emphasis
on the development of the sector, notably by offering financial support, incentives and
building a favourable political and economic environment for the functioning of KIS and
knowledge transfer process. Besides, the development of a knowledge-based economy
should also intensify the development of the information and communication sector
(ICT). The results of the study can be a signal for innovation policy that it should not only
target R&D activities, but also support the development of KIS and innovation systems.
It should also be noted that the current technological advances not only allow but also
determine the implementation of activities related to the use of artificial intelligence
and robotics in organisations. This will be a competitive advantage by reducing the cost
of doing business, while at the same time increasing the efficiency of investment. How-
ever, it should be remembered that while the introduction of artificial intelligence un-
doubtedly contributes to the growth of GDP, it is not possible to downplay ethical issues
or the consequences of the social introduction of new technologies.

Concluding, it should be stressed that the providers of business services have a rel-
atively high potential to create innovative solutions in their activities. They are quite
well prepared for both the infrastructure and the personnel side. There are no signifi-
cant financial constraints in this respect, and innovation is regarded as important sup-
port for the processes of market competition.

Unexpectedly, however, the market can also hinder innovation development in KIS.
Many companies using these services are more valued for their proven, less risk-based
solutions. Inherent barriers in customer awareness seem to be the most difficult to over-
come, and their recognition requires to conduct research among managers of companies
using knowledge-intensive services.

We hope that our article will be an inspiration for further scientific research in the
topic of KIS. Due to research limitations we focused only on the main components of the
KIS development in the EU countries. The most important questions that should be ad-
dressed in the future concern the following issues:

— What creates the glass ceiling in the KIS sector?
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— Could the decreases in KIS employment in innovation leader countries be due
to automation and Al development?
— What are the possible factors that could help a country to break the forecasted trend?
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