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Abstract: In the extant body of literature on the servitization of the economy, on the one hand, and
determinants of growth and development, on the other, the classic question of revealed comparative
advantage (RCA) plays a prominent role. Regardless of the popularity, relevance, and validity of
the use of the RCA as a part of multivariate queries on the above topics, this paper argues that the
RCA alone offers a rather static insight into a country’s economic performance. Most importantly,
the classic take on the RCA does not allow us to query a country’s comparative advantage and
degree of specialization in the services sector. By inserting itself in the broader discussion on ways
of bypassing the limitations inherent in the classic RCA index, this paper proposes a novel take on
the RCA index, i.e., the Visvizi–Wosiek RCA (VWRCA) index, and, subsequently, applies it to the
study of the evolution of the services sector in Poland over the period 2010–2019. The added value
of the VWRCA index is threefold. (i) By recognizing the increasing role of services in the global
economy, it serves as a useful tool in queries aimed at examining the structure of a given economy,
the degree of specialization in the production of certain services, and the real revealed comparative
advantage a country has in the production of a certain group/category of services. (ii) By focusing
solely on services, the VWRCA index allows us to examine the volume and velocity of trade in
services independently from the volume of trade in goods. (iii) Due to the resulting methodological
accuracy, it enables the inclusion of a temporal dimension in the analysis, which in turn gives cues as
to specific developments and the actual performance of a given economy regarding the evolution of
the services sector.

Keywords: RCA; CRCA; VWRCA; servitization; methods; Poland; global economy

1. Introduction

In the rich body of literature on the servitization of the economy, on the one hand,
and determinants of growth and development, on the other, the classic question of the
revealed comparative advantage (RCA) is frequently discussed. Regardless of the pop-
ularity, relevance, and validity of the use of the RCA as a part of multivariate queries
on the performance of specific economies, this paper argues that the RCA alone offers a
rather static insight into a country’s economic performance. Considering the importance
of viewing developments in the global economy through more dynamic, conceptual, and
methodological lenses, this paper makes a case, on the one hand, for the incorporation of
the temporal dimension into the RCA research and, on the other, for a clear delineation of
services in research focused on a country’s comparative advantage and specialization. By
means of addressing these two limitations, a correction to the classic RCA is proposed. In
this sense, this paper adds to the debate on the RCA, its limitations, and ways of bypassing
and/or correcting them. Hence, throughout the paper, several direct references to the
so-called corrected revealed comparative advantage (CRCA) are made. In what follows,
the RCA–CRCA nexus is explored to account for change in the relative and absolute change
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in a country’s comparative advantage. It is argued that classic approaches to the RCA do
not allow us to examine a country’s comparative advantage and degree of specialization in
the services sector. To bypass these shortcomings in research focusing on the classic RCA
index, in this paper, a slightly modified RCA index, i.e., the Visvizi–Wosiek RCA (VWRCA)
index, is proposed. To test its usefulness, the VWRCA index is then applied to the study
of the evolution of the services sector in Poland over the period 2010–2019. The added
value of this paper consists of its contribution to the debate on methods and methodologies
suitable for capturing change as well as the evolution of the global economy. The model
thus proposed is then tested against the developments in Poland and the evolution of its
relative and absolute comparative advantage. The argument in this paper is structured as
follows. In the following section, the searchlight is directed at the specificities of the RCA
and CRCA. In the next section, the proof of the model is presented. Subsequently, drawing
on data covering the period 2010–2019, the case of Poland is examined. Discussion and
conclusions follow.

2. The Role of Services in the Global Economy

Progressive liberalization of international trade, including the service sector (cf.
Alkraiji 2020), results in the so-called servitization of the economy and the building of a
service economy (Spring and Araujo 2017; Buera and Kaboski 2012; Green and Ng 2017;
Lafuente et al. 2017; Rees et al. 2020; Saeedi and Visvizi 2021). Services, in other words,
represent an increasingly salient part of international trade, and therefore also of local,
national, and regional economic systems. The share of services in creating added value
tends to increase with the level of national income in individual economies. In the poorest
ones, services generate around 40% to 50% of the gross domestic product (GDP), while in
those with an average national income, i.e., above USD25,000 per capita (current prices),
their share hovers around 60%. In highly developed economies, services account for up
to 70% of GDP (World Bank 2016). According to data for 2018, the service sector globally
generated an average of 67.5% of GDP (UNCTAD 2020a).

The growing role of services in the world economy may be evidenced by the steady
increase in their share in world trade since 1980. In 1980, the value of service exports
remained at the level of 16%, while in 2005, it exceeded 20%. According to data for 2015,
expressed in current prices, services traded internationally accounted for 23% of trade
turnover (UNCTAD 2016). That the share of services in the global economy is increasing
is also evidenced by the most recent, i.e., 2019, data on world trade. Specifically, in 2019,
world total trade equalled USD24,722,088 in current prices (in millions). At the same time,
the world’s trade in services amounted to USD6,144,034 in current prices (in millions).
Hence, the share of the service sector in total global trade was 25% (UNCTAD 2020b).

Clearly, the upward trends presented above are subject to periodic fluctuations. Short-
term declines in value are frequent. The period of the 2008–2009 economic and financial
crisis was one example of such deviations (Gulati and Kumar 2016; Zouaghi et al. 2018;
Loungani et al. 2017; Bi et al. 2019; Ariu 2016). The scope of the implications of the COVID-
19 pandemic on the volume of trade, and especially on the volume of trade in services, is
yet to be assessed and evaluated (Shingal 2020; Minondo 2021). Already now, however,
the data suggests that the global trade in services declined by 23.3% year-over-year for the
third quarter of 2020. The decline was particularly sharp in travel services, i.e., 67.1%, and
in transport services, i.e., 24.5% (UNCTAD 2020c).

3. The RCA Index: Its Origins and Limitations

Comparative advantage (CA) is a classic concept well established within the classical
theories of international trade. Initially formulated by David Ricardo in 1817 (Ricardo
1817; cf. Watson 2017), in response to Adam Smith’s argument of absolute advantage, CA
highlights the positive correlation between specialization, international division of labor,
and the global output. Specialization, in this context, denotes a situation where a given
country, in the face of a lack of natural or acquired absolute advantage in the production of
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a given good, makes a deliberate decision to embark on the production of a good, which
is comparatively better than the rest of the goods that country can produce. Through
specialization, and therefore also as a result of moving up the learning curve, over time,
that country may substantially improve its competitive advantage in the production of
that specific good (Herciu 2013; Balogh and Jámbor 2017). Under certain conditions, this
may lead to increases in competitiveness (Siggel 2006). Considering that other countries
do the same, over time, the quest for the acquisition of comparative advantage leads to
specialization in international trade overall (Abbas and Waheed 2017). This process is
exacerbated by the laws of mutual supply and demand in the world market (Lectard and
Rougier 2018). In this view, comparative advantage may also be viewed as a determinant
of an economy’s trade structure. Clearly, the classic approach to a nation’s comparative
advantage as introduced by Ricardo has several limitations. In the context of the argument
advanced in this paper, the key issue that needs to be highlighted is that Ricardo’s approach
was originally applied to trade in merchandise/goods. These limitations notwithstanding,
the CA theory and the related notions of specialization, increases in efficiency, and greater
global output form the thrust of the logic underpinning the contemporary multilateral
trading system.

As a result, not only the CA theory, but also the index identifying comparative advan-
tage is widely recognized as an indicator of specialization in international trade (Balassa
and Noland 1989; cf. de Grauwe 2010). Moreover, the index is used in research exploring
the international competitive position of an economy, including, in particular, its position
in international trade in the world market (Misala 2005; Kuźniar 2007; Wosiek 2016). It
should be stressed that comparative advantage is relative, dynamic, and multidimensional.
It is conditioned by technological, political, economic, cultural, and environmental factors,
as well as production factors, such as capital, labor, the availability of raw materials, and
knowledge, as well as by the scale of production in a given country.

The most commonly used index to identify an economy’s comparative advantages
by sectors of production, commodity groups, or categories of services is the Balassa index
of revealed comparative advantage (RCA) (Balassa 1965). Balassa’s key point, and so the
logic behind the RCA index, was that it was impossible to assess a country’s (degree) of
specialization in the production/exports of a given good, based solely on the volume and
direction of that country’s foreign trade. In line with Balassa, that would only be possible
if we knew that country’s specific comparative advantages over its international trading
partners. Accordingly, by knowing the RCA index, an index that measures and, indeed,
reveals the real comparative advantages that a country possesses, we can understand a
country’s degree and kind of specialization in the production of specific goods and services.
This includes assessing the competitiveness of the exports of goods and, nowadays, also
services. This RCA index provides information on the revealed comparative advantage
based on an assessment of the share a group of goods or services has in a given economy’s
exports and in the world exports to a selected market.

The following equation offers a mathematical depiction/formula of the RCA index:

RCAij =
Xij

Xj
:

Xi
X

or RCAij =
Xij

n
∑

i=1
Xij

:
Xi

n
∑

i=1
Xi

(1)

where:
RCAij—revealed comparative advantage index,
Xij—denotes the value of an economy’s export of the i-th group of products (services) to
country j,
Xj—total value of the i-th economy’s exports,
Xi—value of the world export of the i-th group of products (services),
X—total world export value.

Thus, the RCA index expresses the ratio of the export value of a country’s examined
commodity group in this country’s total export value to the share of the value of the world
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exports of that group of goods or services in the total world export value. The widespread
use of this index results from its relatively simple formula and interpretation: values of the
RCA index lower than 1 indicate that an economy has no comparative advantages; values
within the interval (1, 2) indicate a weak comparative advantage; and those in the interval
(2, 4) show a moderate advantage, while values over 4 signify a strong comparative
advantage (Hinloopen and Marrewijk 2001; Deb and Sengupta 2017).

The RCA index is also used for assessing the competitiveness of an economy’s ex-
ports in relation to selected trading partners or within an economic region or group. Its
mathematical formula has the following form:

RCAij =
Xij

Xj
:

XR
i

XR (2)

where:
RCAij—revealed comparative advantage index,
Xij—denotes the value of an economy’s export of the i-th group of products (services) to
country j,
Xj—total value of the i-th economy’s exports,
XR

i —value of the world export of the i-th group of products (services) in partner countries,
XR—total export value in partner countries.

Numerous empirical studies explore modifications of the above formulas, their al-
ternatives, and reinterpretations. Differences arise already at the stage of indices being
constructed. This may be exemplified by a modified RCA index that takes into account an
economy’s import value as well:

RCAi =
EXPK

ij

IMPK
ij

:
EXPK

j

IMPK
j

(3)

where:
RCAi—revealed comparative advantage index,
EXPK

ij —the value of the i-th group of products’ export from economy K to group j,
IMPK

ij —the value of the i-th group of products’ import from economy K to group j,
EXPK

j —world exports of economy K to group j,
IMPK

j —world imports of economy K from group j,
i—product,
K—economy under analysis,
j—partner countries.

Each of the RCA indices mentioned above features certain advantages and limitations.
This means that when querying and applying RCA indices for the purpose of an analysis, a
careful and critical interpretation of the results are needed. Especially, caution is needed in
interpreting changes in values used for drawing conclusions about present or gained/lost
comparative advantages. Accordingly, an important limitation of the two RCA indices is
that the formulas take into account only the volume of export of an economy’s commodity
in relation to the total world exports of that commodity. This approach fails to accom-
modate the fact that there are non-zero transport costs between two countries—trading
partners. Accordingly, including the total world exports in the equation obscures the view.
Consequently, the revealed advantage determined in this way may be purely abstract,
i.e., it may offer solely a model view of certain, and thus incomplete, factors necessary
to understand and explain comparative advantages. What follows is that to determine
the real revealed comparative advantage of an economy in relation to the countries with
which it trades, only its trading partners should be considered, and not the world trade
(Cieślik 2000).

Another limitation discussed in the literature (Salamaga 2013) is the fact that the RCA
index is unstandardized, i.e., empirical distributions of the index values are generally
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characterized by strong asymmetry and lack of stability (Laursen 1998). This significantly
limits the comparability of its values in terms of time and space. The lack of such stability,
which also determines only the static approach, results, among other things, from the
presence of a trade imbalance, i.e., significant fluctuations of trade deficit. In such a case,
when advantages are examined in a dynamic approach, it is possible that the value of
the index may increase, while at the same time, the competitive position of the economy
may decrease, as measured by means of the particular commodity group’s share in the
market under consideration. Another drawback is that the values of the RCA index are
sensitive both to the number of commodity groups and the number of countries in the
reference group.

Considering the RCA’s limitations that are identified and explored at length in the
literature, attempts were undertaken to bypass these limitations. To this end, on the one
hand, substantial effort was invested in improving the formulas of the RCA index, and,
on the other hand, through empirical research aimed at confirming the real comparative
advantages. In addition, the conceptually inclined debate sought to construct adjusted
indices that, by means of bypassing the said limitations of the RCA, would incorporate
corrections. It is in this context that the corrected RCA, or corrected revealed comparative
advantage (CRCA), was proposed. This view offers an important addition to the classic
RCA. Importantly, only by applying in an analysis both the RCA and CRCA in a combined
manner, can we arrive at a correct interpretation of the data sets available. The following
section elaborates on this issue.

4. Bypassing RCA’s Limitations: Toward the Corrected Revealed Comparative
Advantage (CRCA) Index

An interesting proposal on how to normalize the value of the RCA index (Dalum et al.
1998) suggests the following:

RCASi =
RCAi − 1
RCAi + 1

(4)

where:
RCASi—adjusted RCA index,
RCAi—Balassa index.

In a similar vein, another proposal aimed at improving the properties of the RCA
index (Salamaga 2013) suggests the following generic formula:

RCA(a)
k =

RCAa
i − 1

RCAa
i + 1

(5)

where:
RCA(a)

k —adjusted RCA index,
RCAi—Balassa index,
A—positive number.

The formula proposed by Salamaga (2013) makes it possible to obtain a normalized
value of the index in the interval 〈−1 , 1〉. Notably, the positive values of the index indicate
the presence of the revealed comparative advantage in exports, while negative values
indicate the absence of such an advantage. The closer the value of the index is to 1, the
stronger the economy’s revealed comparative advantage. On the other hand, the closer the
value of the adjusted index is to (–1), the greater the lack of comparative advantage of the
studied economy. It should be noted here that the adopted value of the parameter a in the
exponent of the power determines the rate of convergence of the RCA(a)

k index to the limit
values of the interval 〈−1 , 1〉.

Apart from the proposals of adjusted RCA indexed, as discussed above (Dalum et al.
1998; Salamaga 2013), several other contributions that aim at improving the explanatory
value of RCA exist. The thrust of this debate is formed by the question of how to bypass
the problem, inherent in the RCA, of distortions in trade flows. By resolving this issue,
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the RCA could then be used in a more dynamic manner, i.e., to examine and compare the
values of RCA over time. A concept fulfilling this condition was initially proposed by
Neven (1995), and was then highlighted in the debate again by Brodzicki (2011):

CRCAi =
EXPi

n
∑

i=1
EXPi

− IMPi
n
∑

i=1
IMPi

(6)

where:
CRCAi—adjusted RCA index,
EXPi—value of the export of products belonging to the i-th sector or i-th commodity group,
IMPi—value of the import of products belonging to the i-th sector or i-th commodity
group.

The adjusted CRCA index takes values greater than zero when an economy has a real
comparative advantage; otherwise, the index takes values equal to or less than zero.

Another example of modification in the original version of the RCA index is provided
in the proposal by Yu et al. (2009). The authors argue that their index not only enables
empirical studies of a specific subject to be conducted in static terms, but also makes it
possible to compare their results over time and space. The normalized revealed comparative
advantage index, i.e., the NRCA index determines the degree of deviation of an economy’s
actual exports from its level of comparative-neutral advantage, in relative terms, in relation
to the world export market. It is believed that this approach provides a methodologically
appropriate indication of the actual revealed comparative advantages (Hassan and Ahmad
2018; Proudman and Redding 2000). The mathematical formula of the NRCA index is
given by the equation:

NRCAi
k =

∆xik
X

=
Xik
X
− XkXi

XX
(7)

where:
NRCAi

k—adjusted RCA index in economy i for commodity k,
Xik—export of commodity k from economy i to a selected trading partner, e.g., China,
Xi—total value of the exports of economy to China,
Xk—export of commodity k to China by a given group,
X—export of a group to a specific market.

Studies have confirmed that the value of the NRCA index greater than zero indicates
a higher level of the actual exports of commodities than do simulations of the revealed
comparative advantages using the RCA. This is in line with the fundamental assumption
in classical theories of international trade, according to which no country has advantage in
the production of all commodities (Choroś–Mrozowska 2020; Krugman et al. 2015).

In brief, the short review of the three proposals (Dalum et al. 1998; Yu et al. 2009;
Salamaga 2013) aimed at bypassing specific limitations inherent in the RCA index suggests
that, the value of the classic RCA index notwithstanding, economists have always sought
to devise more accurate formulas to measure diverse aspects of a country’s comparative
advantage. The literature confirms that the RCA, even in modified/enhanced variants,
i.e., including the CRCA, remains popular as an important index to employ in empirical
research. This paper entrenches itself in this strand of the debate. The following section
substantiates this claim.

5. The VWRCA Index: An Enhanced RCA Index

Based on the discussion outlined in detail in previous sections, in this section, yet
another way of bypassing the limitations inherent in RCA is proposed, i.e., the VWRCA
index (Formula (8)). The VWRCA index derives from the following assumptions:

(a) servitization of the global economy gains in momentum;
(b) services are characterized by distinct, as compared to goods, qualities, such as imma-

teriality, inseparability, and heterogeneity (Regan 1963; Godgson et al. 2014; Wosiek
2018); which
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(c) has implications for the volume and velocity of international trade in services; there-
fore

(d) it is imperative that an index is devised that captures developments and trends specific
to specialization in the service sector alone, i.e., as a separate category in trade, not
conflated with trade in general; and

(e) overall, it is argued that focusing on the service sector, separate from trade in goods,
makes it possible to identify real revealed comparative advantages that a given
economy has with regard to trade in services.

Against the backdrop of the five assumptions outlined above, the VWRCA index:

(i) employs the classic RCA index, as outlined in Formula (3), to selected services pro-
duced in a given economy;

(ii) takes into account both exports and imports of these services by that economy;
however

(iii) instead of accounting for the overall volume of exports and imports of that economy,
it incorporates solely the volume of international trade in services; and

(iv) in this vein, the VWRCA index may be defined as follows:

VWRCA =
EXPP

i
IMPP

i
:

n
∑

i=1
EXPP

i

n
∑

i=1
IMPP

i

(8)

where:
VWRCA—RCA index in the service sector,
EXPP

i —exports of an i group/category of services of a given economy, e.g., economy P,
IMPP

i —imports of an i group/category of services of a given economy, e.g., economy P,
where:
i—a group/category of services,
n—services sector in general.

The added value of the VWRCA index is threefold. (i) That is, while drawing from the
classic RCA index, it adjusts the RCA to the realities of today’s economy. In other words, it
recognizes the increasing role of services in the global economy or, conversely, at the level
of national economies. Therefore, it serves as a useful tool in queries aimed at examining
the structure of a given economy, the degree of specialization in the production of certain
services, and the real revealed comparative advantage a country has in the production
of a certain group/category of services. In addition, (ii) by focusing solely on services,
the VWRCA index allows us to examine the volume and velocity of trade in services
independently from the volume of trade in goods. Presumably, (iii) this methodological
accuracy allows us to apply the VWRCA index to examine specific time-defined data sets
pertaining to trade in services. As a result, it enables quite a dynamic approach to the study
of a country’s real revealed comparative advantage in certain groups/categories of services.
In other words, it gives cues as to the specific developments and actual performance of a
given economy regarding the evolution of the services sector. That being said, we applied
the VWRCA index to the examination of the service sector in Poland (cf. Malik 2018;
Hashimoto and Wójcik 2020) over the period 2010–2019.

6. Applying the VWRCA Index to the Study of Polish Service Sector (2010–2019)
6.1. VWRCA and the Case of Poland

The objective of this section is to examine the significance of services in Polish exports
and imports, and to indicate changes—both from static and dynamic perspectives—which
took place over the period 2010–2019. Based on the analysis, Poland’s comparative advan-
tages in trade in services with its chief trading partners will be identified and examined
over time from an ex post perspective. The research tool in this regard is the measure
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of specialization, i.e., the enhanced index of revealed comparative advantages—VWRCA
(Equation (8)).

For comparative analysis over time, though, the VWRCA index will be adjusted
to account for fluctuations in trade balance, and so a CRCA index will be determined
(Equation (6)). By examining the values of both indices, VWRCA and CRCA, it will
be possible to demonstrate Poland’s real comparative advantages in trade in services
over time.

6.2. A Note on Methods and Materials

Because of the complexity, dynamics, and relatively wide scope of research tasks to
be conducted for the purpose of this analysis, methods that are characteristic of the field
of economics will be used, i.e., non-reactive and logical methods: description, analysis,
synthesis, systematization, verification, and deductive and inductive reasoning.

This study of changes in international trade in services is based on the statistics and
classification proposed by United Nations Conference on Trade and Development UNC-
TAD, in which a dichotomous division of services is proposed. In brief, two groups of
services are identified, i.e., services and other business services, i.e., related to manufactur-
ing, transport, construction, insurance, pensions, etc.

Tables 1 and 2 contain the calculated values of Poland’s revealed comparative advan-
tage indices VWRCA and CRCA in world trade in services in 2010–2019.

Table 1. The Visvizi–Wosiek revealed comparative advantage (VWRCA) index of Poland’s revealed comparative advantages
in trade in services in 2010–2019.

Service-Category 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Goods-related services, manufacturing services 8.99 8.55 10.52 5.91 5.27 5.11 5.68 5.96 5.76 5.70

Maintenance and repair services 3.31 3.84 2.48 1.31 1.08 1.48 1.60 1.83 1.72 1.75

Transport 1.42 1.59 1.56 1.71 1.69 1.73 1.79 1.80 1.89 1.96

Travel, business 0.65 0.89 0.97 0.87 1.17 1.42 1.57 1.90 2.07 2.27

Construction 1.86 2.29 1.96 2.04 2.16 1.46 3.40 4.16 4.42 3.11

Insurance and pension services 0.41 0.57 0.39 0.47 0.30 0.57 0.57 0.68 0.56 0.55

Financial services 0.41 0.39 0.44 0.62 0.67 0.69 0.70 0.97 0.95 1.09

Charges for the use of intellectual property 0.10 0.11 0.10 0.12 0.12 0.17 0.17 0.18 0.17 0.18

Telecommunications, computer, and information services 0.91 1.08 1.16 1.20 1.41 1.59 1.70 1.75 1.83 2.07

Other business services 1.31 1.21 1.25 1.18 1.22 1.24 1.27 1.36 1.42 1.53

Research and development (R&D) 3.62 3.81 3.56 2.91 3.45 3.81 3.40 4.71 5.31 6.40

Professional and management consulting services 1.43 1.27 1.29 1.10 1.10 1.12 1.19 1.27 1.36 1.49

Personal, cultural, and recreational services 0.33 0.33 0.34 0.50 0.53 0.63 0.89 0.92 1.38 1.54

Government services 0.13 0.07 0.01 0.01 0.02 0.01 0.01 0.00 0.99 0.04

Commercial services 1.15 1.22 1.24 1.30 1.33 1.37 1.46 1.53 1.58 1.65

Technical, trade-related, and other business services 1.17 1.06 1.12 1.16 1.19 1.19 1.19 1.24 1.25 1.29

Source: The authors, based on UNCTAD, Handbook of Statistics 2020.

Table 2. The corrected revealed comparative advantage (CRCA) adjusting index of Poland’s comparative advantages in
trade in services in 2010–2019.

Service-Category 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Goods-related services, manufacturing services 0.10 0.11 0.12 0.13 0.14 0.13 0.13 0.13 0.12 0.11

Maintenance and repair services −0.06 −0.05 −0.06 −0.15 −0.18 −0.14 −0.13 −0.11 −0.13 −0.13

Transport 0.05 0.06 0.06 0.07 0.06 0.06 0.05 0.04 0.05 0.05

Travel, business −0.04 −0.02 −0.01 −0.02 −0.01 0.00 0.00 0.01 0.01 0.01

Construction 0.01 0.02 0.01 0.01 0.01 0.00 0.02 0.02 0.02 0.01

Insurance and pension services −0.01 −0.01 −0.01 −0.01 −0.02 −0.01 −0.01 −0.01 −0.01 −0.01

Financial services −0.03 −0.04 −0.03 −0.02 −0.02 −0.01 −0.01 −0.01 −0.01 −0.01
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Table 2. Cont.

Service-Category 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Charges for the use of intellectual property −0.07 −0.06 −0.06 −0.07 −0.07 −0.06 −0.07 −0.07 −0.07 −0.08

Telecommunications, computer, and information services −0.01 −0.01 0.00 −0.01 0.01 0.01 0.02 0.01 0.02 0.03

Other business services 0.03 0.00 0.00 −0.02 −0.02 −0.02 −0.03 −0.03 −0.03 −0.02

Research and development (R&D) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02

Professional and management consulting services 0.02 0.00 0.01 −0.02 −0.02 −0.03 −0.03 −0.02 −0.02 −0.01

Personal, cultural, and recreational services −0.02 −0.03 −0.02 −0.01 −0.01 −0.01 −0.01 −0.01 0.00 0.00

Government services 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Commercial services 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Technical, trade-related, and other business services 0.00 −0.02 −0.01 −0.01 −0.01 −0.01 −0.02 −0.2 −0.02 −0.02

Source: The authors, based on UNCTAD, Handbook of Statistics 2020.

7. Discussion

The analysis of the VWRCA and CRCA indices specific to Poland over the period
2010–2019 suggests that the structure of Poland’s revealed comparative advantages in trade
in services substantially changed over that period of time.

First, the service capacity in the category of goods-related services, manufacturing
services deteriorated dramatically. That is, the value of the VWRCA index gradually
decreased from 8.99 in 2010 to 5.70 in 2019. This suggests that, assuming that the downward
trend continues, the Polish economy may lose its comparative advantages in this area in a
relatively short period of time. The situation is comparable for the category of maintenance
and repair services, i.e., a decrease in the VWRCA value from 3.31 in 2010 to 1.75 in 2019
was observed. However, the values of the CRCA, i.e., less than zero, fail to confirm a
comparative advantage in this category in the period under investigation.

Second, the area of transport services is characterized by a slight upward trend in
terms of the real revealed comparative advantage.

Third, Poland not only held, but also strengthened its comparative advantages in ser-
vices related to private and business travel. Advantages gained in these categories/groups
of services over the period 2015–2019 are confirmed by positive and substantial values of
the CRCA index essentially only since 2017. Notably, Tables 1 and 2 depict that the value of
the CRCA in 2015 and 2016 was zero. It ought to be mentioned, though, that in the process
of calculating the CRCA for respective years, a positive value would eventually appear;
however only in tenth place after the comma.

Fourth, specialization in construction services, and relative advantages in this respect,
gained in importance, i.e., the values of the VWRCA index increased from 1.86 to 3.11 in
the examined period. A relatively small upward trend of the VWRCA index characterized
the following service categories: insurance and pension services, and charges for the use of
intellectual property. However, negative CRCA values in each of these categories indicate
that these only theoretically determined advantages are not necessarily confirmed in reality,
i.e., they may only result from a trade imbalance.

Fifth, two categories of services deserve attention: (1) telecommunications, computer,
and information services; and (2) research and development (R&D). For the first, the values
of the VWRCA and CRCA indices suggest that in 2014, Poland gained an advantage over
its trade partners. Moreover, this advantage is constantly strengthening. As for the second
category of services, i.e., R&D, a record percentage increase in the VWRCA value (77%)
was recorded over the period 2010–2019. This suggests that R&D services in the chain of
comparative advantages are in first place, with the highest share, among all the considered
categories. It also shows the direction of a country’s progressive specialization in services
production and trade, and thus the process of building the service economy.

Sixth, the development of services in the area of personal, cultural, and recreational
services looks optimistic. In other words, although Poland has no advantages in this
sector, confronting the CRCA scores from 2010 to 2019 suggests that Poland might record
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further increases in comparative advantage in this category of services in the years to come.
Notably, even if the value of the CRCA index was negative for the period 2010–2017, it was
equal to zero for the period 2018–2019.

Seventh, throughout the period under examination, the VWRCA values greater than
one (1) were also recorded in the categories of commercial services, and technical, trade-
related, and other business services. Confronting these values with CRCA values makes it
evident, however, that no real revealed comparative advantages exist. That is, the CRCA is
zero for commercial services, and for technical, trade-related, and other business services it
remained negative throughout the period considered.

8. Conclusions

This study deals with trade in services in a broad sense, yet the results of the analy-
ses allow several conclusions to be formed. Poland is not a leader in international trade
in services. It should be emphasized, however, that throughout the period under con-
sideration, Poland’s export and import markets developed intensively in the area of the
specified groups of services. The market developed most intensively in the following
groups/categories of services: travel, business, construction, financial services, telecommu-
nications, computer and information services, and research and development (R&D).

After 2010, a deterioration in capacity can be noted, and a real threat of losing the
advantage in the category of goods-related services, manufacturing services. Nearly all
the other categories show progress, except for government services, where no relative
advantages were recorded. The Polish economy also has comparative advantages in
relation to foreign countries in the categories of transport, construction, and research and
development, and has a real chance to gain a comparative advantage in personal, cultural,
and recreational services in the next several years. The threat of losing the advantage is
noticeable in the category of goods-related services, manufacturing services.

The examination of the case of Poland, and specifically the analysis of the evolution
of Poland’s comparative advantage and specialization in services, offers several valuable
insights into the patterns and trajectory of growth of the Polish economy. The development
of the VWRCA index and its application in the analysis jointly with the CRCA index
showcases the most straightforward, or orthodox, way of employing these indices in
the analysis. What could be done in future research, though, would be to apply these
indices in comparative research. Here, one of the possible avenues of research would
focus on transition economies to explore ex post, for instance, the patterns and trajectories
of respective economies’ growth and development over a certain period of time. If, in
addition, these factors were s correlated with the path and milestones of structural reforms
and institutionalization of external relations in those counties, this kind of research would
certainly add to the otherwise underestimated and underexplored field of the political
economy of transformation (Csaba 2005; Visvizi and Tokarski 2014; Visvizi and Żukrowska
2020).

From a different angle, the progressing diversification of services and the emergence
of specific groups/categories of services that are heavily dependent on advances in infor-
mation and communication technology (ICT) prompt questions regarding the VWRCA’s
capacity to account for developments in services sector that thus arise. For instance, will it
be justifiable to apply the same index to different groups/categories of services irrespective
of their complexity and added value? Serious questions emerge as well regarding the
capacity of the existing indices, including the VWRCA, to measure comparative advantage
and specialization in services when services defy the existence of physical borders and ju-
risdictions. Consider the case of the ICT-enhanced platform economy, and correspondingly,
gig economy, and the services necessitated by this.
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