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Abstract

The study investigates the effect of mining on both poverty and income inequality
in Central and Eastern European countries (CEECs) using econometric estimation
methods with panel data spanning from 2009 to 2019. Another objective of this
paper was to determine if the complementarity between mining and infrastructural
development reduced poverty and or income inequality in CEECs. What triggered
the study is the failure of the existing literature to have a common ground regarding
the impact of mining on poverty and or income inequality. The existing literature
on the subject matter is contradictory, mixed, and divergent; hence, it paves the
way for further empirical tests. The study confirmed that the vicious cycle of pov-
erty is relevant in CEECs. According to the dynamic generalized methods of mo-
ments (GMM), mining had a significant poverty reduction influence in CEECs. The
dynamic GMM and random effects revealed that the complementarity between
mining and infrastructural development also enhanced poverty reduction in CEECs.
Random effects and pooled OLS shows that mining significantly reduced income in-
equality in CEECs. However, random effects and the dynamic GMM results indicate
that income inequality was significantly reduced by the complementarity between
mining and infrastructural development. The authorities in CEECs are therefore
urged to implement mining growth and infrastructural development-oriented pol-
icies in order to successfully fight off the twin challenges of poverty and income
inequality.
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Introduction

The background of the study, the contribution to the literature, and the organization
of the study are the three major components constituting this section.

Background of the study: The positive impact of mining on economic growth is well
supported in the literature (Prebisch 1950; Singer 1950; Bhagwati 1958; Cavalcanti,
Mohaddes, and Raissi 2011; Tilton 2012; Arezki et al. 2013; Esfahani, Mohaddes, and
Pesaran 2014; Kalumbu 2014). They argued that the extraction of mineral resources
is labor-intensive and therefore employs a huge number of people, and it has a cas-
cading effect on poverty and inequality reduction in the local communities. Other
researchers, such as Harvey et al. (2010; 2017), and Olakojo (2015), noted that miner-
al extraction boosts economic growth, creates employment, and reduces income ine-
quality and poverty on condition that a favorable environment, such as infrastructural
and financial development, exists.

Although there seems to be consensus in the literature on the positive role that min-
ing plays in promoting economic growth, its cascading influence on poverty and in-
come inequality has not been exhaustively investigated. The few empirical researchers
who investigated the impact of mining on poverty and income inequality produced re-
sults that are divergent, conflicting, mixed, and far from conclusive. Some, such as Hin-
ton (2011), Maier et al. (2014), Fleming and Measham (2015), Ngobese (2015), Loayza
and Rigolini (2016), and Barreto et al. (2018), noted that mining managed to reduce
income inequality and poverty. Others, namely Fatah (2008), Gregoryan (2013), Adu
et al. (2016), Addison, Boly, and Mveyange (2017), and Ankra et al. (2017), observed
that mining exacerbates poverty and income inequality.

Others, including Ross (2006), Sudarlan, Indiastuti, and Yusuf (2015), Mancini and
Sala (2018), Sincovich et al. (2018), and Zhou (2019), failed to find any meaningful re-
lationship between mining and poverty and or income inequality. They noted that the
impact of mining on poverty and income inequality depends on the stage of mining
activities. For example, in Australia, Reeson, Measham, and Hosking (2012) noted
that poverty and income inequality was low but later went up as mining activity in-
tensified. The lack of consensus both in the theoretical and empirical literature on the
impact of mining on poverty and income inequality allows room for further empir-
ical tests.

These empirical studies on the subject matter also suffer from the following meth-
odological limitations. They wrongly assumed that the relationship between mining
and poverty/income inequality is linear, ignoring the endogeneity problem normally
prevalent in the poverty and income inequality econometric functions. The vicious cy-
cle of poverty was not considered in most of those studies, and none of them focused
on CEECs. This means the CEEC story on the mining-poverty/income inequality nex-
us is still untold to the best of the author’s knowledge. The study is important because
it will help CEECs to develop mining and infrastructural development policies that
will effectively alleviate poverty and income inequality.
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Contribution of the study: This paper contributes to the literature in five ways.
Firstly, the use of the dynamic GMM enables the author to consider not only the vi-
cious cycle of poverty and inequality but also the endogeneity problem that normally
characterizes both poverty and income inequality functions. Secondly, this study took
into account the fact that both poverty and income inequality functions are non-lin-
ear, unlike some prior studies. Thirdly, to the best of the author’s knowledge, it is the
first study to investigate the impact of mining on both poverty and income inequality
using CEECs as a unit of analysis. Fourthly, to the best of the author’s knowledge, this
study is the first to explore the impact of the combination of mining growth and in-
frastructural development on both poverty and income inequality. Fifthly, this study
uses more recent panel data, enabling authorities to make relevant decisions on in-
come inequality and poverty reduction policies.

Structure of the paper: Six additional sections describe the remaining structure
of this paper. Section 2 presents the theoretical literature on the impact of mining
on poverty and income inequality. Section 3 discusses the influence of mining on pov-
erty and income inequality from an empirical literature point of view. Section 4 de-
scribes the effect of infrastructural development on poverty and income inequality.
Section 5 outlines the role played by infrastructural development on mining sector
growth. Section 6 describes the research methodology, results presentation, and dis-
cussion. Section 7 concludes the paper.

Impact of mining on income inequality and poverty
- Literature review

Sudarlan, Indiastuti, and Yusuf (2015) summarized the positive role that mining plays
in enhancing poverty and income inequality reduction in four ways. Firstly, it enables
developing and poor countries to build a mutually equitable and beneficial mining
regime. Secondly, mining helps to improve education as mining companies are gen-
erally engaged in corporate social responsibilities that uplift the local communities,
consistent with Sudarlan, Indiastuti, and Yusuf (2015, p. 195). Thirdly, mining nor-
mally spearheaded by foreign investors transfers technology into the domestic econ-
omy, which goes a long way in enhancing innovation and economic growth. Fourth-
ly, mining is in the primary sector of production, is labor-intensive, and hence creates
quite a lot of jobs for the poor and the uneducated. This transfers wealth and reduces
poverty and income inequality among the societies.

According to Adei, dan Addei, and Kwadjose (2011), the negative impact of mining
is divided into three categories:

1. Itincreases (a) the number of patients suffering from respiratory diseases, (b) land
degradation hence negatively impacting on the environment, (c) wildlife habitat
loss, (d) air and water pollution as the mining waste is thrown into the rivers and
gas emissions poisons the air.
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2. Mining towns promote social ills, such as prostitution, crime, native life changes,
and the fight for natural resources among the local people.

3. High mortality rates, which are caused by smoking, low levels of education, and
an increased number of years residing in coal mining areas. Sudarlan, Indiastu-
ti, and Yusuf (2015) also confirmed that these negative impacts of mining con-
tinue to entrench the people in the poverty cycle and increases the income ine-

quality gap.

Table 1. Empirical literature on the impact of mining on income inequality and poverty

Author

Country/
Countries

Period

Methodology

Results

of study

Reeson, Regional 1975-2010 Multi-regression | Income inequality initially
Measham, and | Australia analysis decreased but later went up as
Hosking (2012) mining activity intensified
in Australia. However, income
inequality was quite low even
at the early stages of mining
activities.

Sudarlan, Indonesia 2002-2011 Panel data Mining was found to have had

Indiastuti, and analysis an insignificant effect on both

Yusuf (2015) income inequality and poverty
in Indonesia.

Addison, Boly, |Africa 2001-2012 Panel data When minerals are aggregated,

and Mveyange analysis mining was found to have

(2017) increased inequality in Africa.
When minerals were analyzed
as individuals, the impact
of mining on inequality was
found to be mixed.

Gregoryan Armenia 2000-2008 Multi-regression | Mining was found to have

(2013) analysis a high likelihood of increasing
poverty and inequality
in Armenia.

Ross (2006) Worldwide | Not applicable | Literature review | The pros and cons of mining

analysis on the well-being of the people
where mining is taking place
were explored. Both sides are
compelling.

Mancini and Worldwide | Not applicable | Literature review | The literature on the so-

Sala (2018) analysis cio-economic impact of mining
is quite mixed and divergent
globally.

Adu et al. Ghana Survey data Descriptive Households at the bottom

(2016) for 1998/1999, | statistical of the income distribution were

2005/2006, analysis the ones that heavily expe-
and rienced the positive impact
2012/2013 of mining on income inequality
was used

10
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Country/
Countries

Period

Methodology

of study

(2007-2016)

Sincovich et al. | Australia Critical Critical literature | The positive and negative im-
(2018) literature review pact of mining on income in-
review equality, poverty, unemploy-
ment, and economic growth
were outlined in the case
of Australia.
Fleming and Australia 2001 and 2011 | Descriptive Income inequality increased
Measham statistics faster in mining regions than
(2015) and multiple in non-mining regions. The re-
regression sults, therefore, showed that
analysis mining reduced income ine-
quality.
Fatah (2008) Province Not available | Social Coal exploitation had negative
of South in the abstract | accounting consequences on the local en-
Kalimantan |used. matrix approach |vironment, in the form of land
in Indonesia degradation and water-borne
diseases. This exacerbates pov-
erty and inequality if stringent
environmental rules and poli-
cies are not applied.
Loayza and Peru 2007 district | Multi-linear Mining districts were found
Rigolini (2016) survey data regression to have had lower poverty
analysis rates and household consump-
tion per capita in Peru.
Maier et al. United 1990-2014 Literature review | Evidence in the literature
(2014) States analysis explaining the role of mining
of America, in poverty alleviation and
China, and income inequality reduction
World-Wide in mining regions is evident.
Barreto et al. Kenya, Case study Case study Small scale mining had a
(2018) Uganda, and | approach methodology positive impact on livelihood
Rwanda improvements and poverty
reduction in the three African
countries studied.
Ankra et al. Ghana 2015 salary Descriptive The top ten percent of the min-
(2017) data statistics ing companies’ staff members
were allocated about half of all
the basic salary. This means
that mining increased income
inequality in the case of Ghana.
Zhou (2019) Mongolia’s | House- Descriptive Health, respiratory diseases,
Oyu Tolgoi | hold-level statistics and unemployment general-
Province census data ly went down in mining areas

while school dropout rates, di-
gestive problems, and internet
users went down.

11
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Table 1. (continued)

Author

Country/
Countries

Period

Methodology

Results

of study

Ngobese Amajuba Interviews Descriptive Mining had a lot of positive
(2015) district in 2014 statistical influences in the Amajuba
in South analysis district. These include reducing
Africa unemployment, enhancing live-
lihoods, and reducing income
inequality.

Hinton (2011) |Uganda Both primary | Descriptive Artisanal mining played a huge
and secondary | statistical role in alleviating unemploy-
data analysis ment and reducing poverty,

but gender income inequality
remained, with women being
the most disadvantaged.

Source: author compilation.

The effect of infrastructural development on income
inequality and poverty

According to Estache and Fay (1995), improved infrastructure reduces poverty and
income inequality through better water quality, road infrastructure, lower manufac-
turing costs, and low transportation costs. Infrastructural development was argued
to be a key integral component of poverty and income inequality reduction as it links
people to important economic activities and helps them gain access to productive
opportunities (Jacoby 2000). By contrast, it was noted by Tsaurai and Nyoka (2019),
however, that scarce government and private sector resources could have been chan-
neled towards infrastructural development away from small credit provision, whose
direct positive influence on poverty and income inequality alleviation is unquestion-
able. The measure of infrastructural development used in this study is fixed telephone
subscriptions (per 100 people).

The role played by infrastructural development on mining
growth

According to the Minerals Council South Africa (2017), better infrastructure devel-
opment is one of the factors that enhances gold mining in South Africa. Other factors
that were singled out by the same report as inhibiting gold mining in South Africa
include the cost of extracting the gold, gold price fluctuations, unreliable electricity
supply, skills shortages, and a lack of investment in the gold mining sector. Dun-
ning’s (1973) eclectic paradigm hypothesis argued that locational advantages, such

12
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as the level of infrastructural development, market size, and financial development,
among others, were the major factors that attract foreign investment to the mining
industry in the host country. Denisia (2010, p. 108) also noted that infrastructure
development, financial markets, political, and other macro-economic factors are
locational advantages that attract foreign capital to not only the mining sector but
the whole economy. Moosa (2010) also supported the view that infrastructural de-
velopment is only one of the factors that foreign investors consider before they are
attracted into investing in the mining sector/whole economy of the host country.
Considering that the positive impact of foreign direct investment (FDI) on poverty
reduction is well supported in the literature, it follows that factors that attract FDI
to the mining sector, such as infrastructure development, enhance poverty reduc-
tion and income inequality in the local communities. Xongo (2013) also noted that
developed infrastructure is one of the preconditions that the country must have for
the mining sector to be able to significantly enable poverty reduction.

Research methodology, presentation of the results,
and discussion

Data description, model specification, control variables, panel unit root, and co-inte-
gration tests and data analysis.

Nature of data and its description: The data used in this study spans from 2009
to 2019. The dependent variables include income inequality and poverty, while inde-
pendent variables include infrastructural development, trade openness, information
and communication technology (ICT), FDI, human capital development, and finan-
cial development. The sources of secondary data include the African Development
Bank, World Development Indicators, United Nations Development Programme, the
Organization for Economic Cooperation and Development, International Financial
Statistics, and the International Monetary Fund. These databases were selected be-
cause of their reputation and easy accessibility. The CEECs used in this study include
Albania, Croatia, Hungary, Romania, Slovenia, Estonia, Bulgaria, the Czech Republic,
Poland, Slovakia, and Lithuania.

General and econometric model specification: Equation 1 is the general model spec-
ification for the poverty function, while equation 2 is a general model specification for
the income inequality function.

POV = f(MIN, INFR, OPEN, ICT, FDI, HCD, FIN) (1)
INEQ = f(MIN, INFR, OPEN, ICT, FDI, HCD, FIN) (2)

POV, INEQ, MIN, INFR, OPEN, ICT, FDI, HCD, and FIN, respectively, repre-
sent poverty, income inequality, mining, infrastructural development, trade openness,

13
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ICT, FDI, human capital development, and financial development. The choice of the
independent variables was, to a larger extent, informed by similar empirical studies
such as Fatah (2008), Hinton (2011), Maier et al. (2014), Fleming and Measham (2015),
Ngobese (2015), Loayza and Rigolini (2016), Ankra et al. (2017), Barreto et al. (2018),
Sincovich et al. (2018), Zhou (2019). The GINI coefficient was used as a measure of in-
come inequality in this study.

Equations 3 and 4 stand for the econometric equations of poverty and income in-
equality, respectively.

POV, =B, + BMIN; + B,INFR; + B; (MIN; INFR)+ B,X; + Eir (3)
INEQ; = By + BiMIN; + B,INFR; + B; (MIN;, INFR)+ B, X; + &t~ (4)

Table 2. Variable interpretations

By Intercept term

t Time

i Country

Eit Error term

B, to By Co-efficient of independent variables

Xt Independent variable in country i at time t.

POV, Poverty in country i at time t

INEQ;, Income inequality in country i at time t

MIN;, Mining development in country i at time t

INFR;, Infrastructural development in country i at time t

Source: author compilation.

Equations 3 and 4 are estimated using panel data analysis methods such as fixed
effects, pooled ordinary OLS, and random effects, in line with other similar studies
by Sudarlan, Indiastuti, and Yusuf (2015) and Addison, Boly, and Mveyange (2017).
Consistent with Denisia (2010), infrastructural development plays a critical role in at-
tracting FDI to the mining sector and consequently poverty and income inequality re-
duction. It is against this background that this study also examined the impact of the
complementarity between mining and infrastructural development on poverty and
income inequality.

POV, =B, + B, POV, + B,MIN; + B,INFR, + B, (MIN; INFR,) + ;X + €it (5)
INEQ, = By + B, INEQ,, + B,MIN, + B,INFR; + B, (MIN;, INFR,) + B:X;, + €it (6)

The lag of poverty influences poverty (the vicious cycle of poverty), in line with
Azher’s (1995) theoretical predictions. The control variables that were used, denoted
by X, include trade openness, FDI, ICT, financial development, and human capital de-

14
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velopment. The measure of poverty that was used is the mean mortality rate, while the
GINI coefficient is the proxy of income inequality employed in the study. Both equa-
tions 5 and 6 were econometrically estimated using the dynamic GMM approach.

Control variables: The variables used as control factors for the income inequality
and poverty functions include trade openness, ICT, FDI, human capital, and financial
development. The next few paragraphs discuss how each control variable affects pov-
erty and income inequality from a theoretical point of view.

Trade openness, which is proxied by total exports and imports (% of GDP), posi-
tively influences poverty and income inequality reduction, according to Balassa (1978).
He argued that trade openness enables domestic firms to access cheaper raw materials
and technology worldwide, thereby enhancing their expansion ability, wealth creation,
unemployment, poverty, and income inequality reduction.

ICT enhances quality education, research capabilities, innovation skills, and em-
ployment creation, thereby enabling people to easily secure well-paying jobs (Rich-
mond and Triplett 2017). They noted that ICT might widen income inequality among
people from different social classes. The rich have money to acquire the best ICT
gadgets while the poor are further driven into a technology-related abyss. Individuals
who use the Internet (% of population) was used as a measure of ICT.

FDI enables people to acquire skills, enhances human capital development, and
creates employment and wealth, thereby reducing poverty and narrowing the income
inequality gap (Boakye-Gyasi and Li 2015). In contrast, FDI increases poverty and
the income inequality gap because most foreign investors’ profit is not used for the
benefit of local people but is repatriated back to the home country (Jaumotte, Lall,
and Papageorgiou 2013). FDI can have either a positive or negative impact on poverty
and income inequality. Net FDI inflows (% of GDP) is the proxy of FDI used in this
study.

Although human capital development reduced poverty, Castello-Climent and Do-
menech (2014) noted that it was not sufficient to reduce the income inequality gap. Ac-
cording to Johansen (2014), human capital development increases people’s competency
levels, skills, education, and productivity at the workplace. Such a scenario helps peo-
ple get a promotion, boosts their income and wealth, and reduces poverty levels and
income inequality gaps. The theoretical rationale on the positive relationship running
from human capital development towards poverty/income inequality reduction was
confirmed by Becker and Chiswick (1966).

Better access to small loans and convenient financial products enables people to get
the funding necessary to begin small self-employment projects. The latter provides
jobs and income, helping to end poverty and income inequality (World Bank 2001).
The development of the financial sector makes it difficult for the poor to access credit
because they do not possess collateral security. Meanwhile, the rich get richer because
they have assets that can act as collateral security. According to Dhrifi (2013), this in-
creases poverty among the poor and widens the income inequality gap. The impact
of financial development on poverty and/or income inequality can be either way. The

15
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measure of financial development used in this study is the market capitalization of list-
ed domestic companies (% of GDP). All the variables’ data were transformed into nat-
ural logarithms before being used further in the study to decisively address spurious
results, the possible problem of multicollinearity, and extreme values (Aye and Edoja
2017; Tsaurai 2021).

Panel unit root tests: The use of four panel unit root test methods such as the Lev-
in, Lin, and Chu test (2002), the PP Fisher Chi-Square test; the Augmented Dicky
Fuller (ADF) Fisher Chi-Square and Im, Pesaran, and Shin test (2003) to estimate the
stability of data used is consistent with other empirical studies such as Aye and Edoja
(2017) and Tsaurai (2020).

Table 3. Panel root tests - Individual intercept

Level
LLC IPS ADF PP
LPOV -2.32* -4.21* 3.12 6.98
LINEQ -2.92** -1.18** 62.18** 84.913***
LMIN -2.65%** -3.17** -2.56*** -6.17**
LINFR -1.56*** -0.35*** 55.82** 97.12%**
LOPEN -3.76"** -3.87*** 99.12** 122.76***
LICT -0.36 0.67 29.32 61.39**
LFDI -2.54* -1.76*** 64.23*** 102.12***
LHCD -0.73* -0.99* 32.18** 48.27***
LFIN -3.14** -3.94* 10.21** 17.37**
First difference

LPOV -11.21** -19.54** 56.18** 71.32*
LINEQ -9.42*** -7.02%** 147.25*** 278.03***
LMIN -5.16*** -8.53*** -6.18*** -16.02***
LINFR -10.16*** -11.34*** 195.92*** 420.14***
LOPEN -9.32%** -10.27*** 185.93*** 642.82***
LICT -7.37*** -8.45*** 155.12*** 298.42***
LFDI -10.11%** -11.23*** 163.15*** 543.51***
LHCD -6.16*** -7.04*** 116.32*** 300.42***
LFIN -7.23*** -8.04** 91.78*** 187.26***

Note: LLC, IPS, ADF, and PP stand for Levin, Lin, and Chu; Im, Pesaran, and Shin; ADF Fisher
Chi-Square, and PP Fisher Chi-Square tests, respectively. *, ** and *** denote 1%, 5% and 10% levels
of significance, respectively.

Source: author’s compilation - E-Views figures.

Poverty, income inequality, mining, infrastructural development, trade openness,
ICT, FDL, human capital development, and financial development variables were found
to be stationary at first difference. The results mean that all the variables used in this
study were stable at first difference, allowing the author to proceed to the next stage,
which is panel co-integration tests, in line with Odhiambo (2014).

16
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Panel co-integration tests: The Kao (1999) panel co-integration test was used in this
study. Table 4 present the results.

Table 4. Results of Kao co-integration tests

Series ADF t-statistic

POV MIN INFR OPEN ICT FDI HCD FIN -2.9121***
INEQ MIN INFR OPEN ICT FDI HCD FIN -5.43716"*

Source: author compilation.

Consistent with Tembo (2018), a long-run relationship was found to exist in both
poverty and income inequality functions. Put differently, a co-integration relation-
ship could not be rejected at the one percent significance level in either the income
inequality or poverty functions. The finding enabled the author to proceed to the next
stage of analysis.

Main data analysis and interpretation of the results: Four econometric methods
were used in this study. These include the dynamic GMM, fixed effects, random effects,
and pooled OLS. The proxy of mining in this study is mineral rents (% of GDP).

Table 5. The poverty function panel results

Dé::a'c Fixed effects Zi?ed;r: Pooled OLS
POV, 0.1735*** - - -
MIN -0.1672* -0.0092 -0.2186 -0.0372
INFR -0.3672* -0.1736 0.0267 0.1782
MIN.INFR -0.1792*** -0.0328* 0.1811 0.0003
OPEN -0.1628* -0.0327* 0.0163 -0.1823*
ICT 0.0126*** -0.3271** -0.1417** 0.1732**
FDI -0.1732*** -0.0317*** -0.0327 -0.1723
HCD 0.2227** 0.2371 0.1026 0.1692
FIN -0.1888** -0.4555** -0.0103* -0.1932**
Adjusted R-squared 0.67 0.62 0.55 0.58
J-statistic/F-statistic 148 57 62 43
Prob(J-statistic/F-statistic 0.00 0.00 0.00 0.00

*** **and * denote 1%, 5% and 10% levels of significance, respectively.
Source: author’s compilation from E-Views.

Using the mean mortality rate as a measure of poverty, the lag of poverty was
found to have had a significant positive impact on poverty. In other words, the mor-
tality rate was positively influenced by its own lag, in line with Azher’s (1995) vicious
cycle of poverty argument. The dynamic GMM approach produced results that show
that mining had a significant negative impact on the mean mortality rate while fixed
effects, pooled OLS, and random effects show a non-significant relationship with the
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mean mining mortality rate. In general, these results indicate that mining reduced
poverty in CEECs across all the four-panel methods used.

Infrastructural development’s influence on mean mortality was found to be nega-
tive and significant under the dynamic GMM, yet fixed effects show that mining had
an insignificant negative effect on mean mortality. These results show that infrastruc-
tural development reduced poverty in CEECs, which is consistent with Estache and Fay
(1995). The positive non-significant impact of infrastructural development on mean
mortality was observed under the random effects and pooled OLS, in line with Tsaurai
and Nyoka (2019), whose study argued that that scarce government and private sec-
tor resources channeled towards infrastructural development away from small credit
provision exacerbates poverty.

The impact of the complementarity between mining and infrastructural develop-
ment on mean mortality was found to be negative but significant under both the fixed
effects and dynamic GMM methodologies. This means that the combination of min-
ing and infrastructural development significantly reduced poverty in CEECs, a finding
that is consistent with Xongo (2013), whose study found that developed and better in-
frastructure is one of the preconditions that a country must have for the mining sector
to be able to significantly reduce poverty. However, a non-significant positive relation-
ship running from the complementarity between mining and infrastructural devel-
opment towards mean mortality was observed under the pooled OLS and the random
effects. These results mean that the interaction variable exacerbates poverty, contra-
dicting the available literature that states that infrastructural development is one of the
locational advantages of foreign investment in the mining sector (Moosa 2010).

Under the dynamic GMM, fixed effects, and pooled OLS, the influence of trade
openness on mean mortality was found to be negative but significant. Put different-
ly, trade openness contributed to a reduction in poverty in the CEECs, in line with
Balassa’s (1978) argument earlier in the sub-section on control variables. By contrast,
the random effects produced results that show a non-significant relationship running
from trade openness towards mean mortality. This means that trade openness gen-
erally increased poverty under the random effects, a finding which contradicts the
available literature.

ICT was found to have a significant positive impact on mean mortality under both
the pooled OLS and the dynamic GMM approaches, in line with Richmond and Tri-
plett (2017), whose study noted that ICT may increase poverty and widen income ine-
quality among people from different social classes. Fixed and random effects, howev-
er, noted that ICT’s impact on mean mortality in CEECs was negative but significant.
On the other hand, the results resonate with Richmond and Triplett (2017), who stat-
ed that ICT enhances quality education, research capabilities, innovation skills, and
employment creation, thereby enabling people to easily secure well-paying jobs.

FDI had a significant negative impact on mean mortality under both the dynamic
GMM and fixed effects, and a non-significant negative effect on mean mortality under
the random and pooled OLS. These results are like those obtained under the income
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inequality function (see results in Table 6). They generally mean that FDI reduced
poverty, which is consistent with Boakye-Gyasi and Li’s (2015) theoretical rationale
that FDI enables people to get skills, enhances human capital development, and cre-
ates employment and wealth, thereby reducing poverty and narrowing the income
inequality gap.

A significant positive relationship running from human capital development to-
wards mean mortality was observed under the dynamic GMM approach, while fixed
effects, random effects, and pooled OLS show that human capital development had
a non-significant positive effect on mean mortality. These results are like the findings
produced under the income inequality function (see Table 6) across all four economet-
ric estimation methods. They contradict the available literature on the human capital
development-poverty/income inequality nexus propagated by Becker and Chiswick
(1966), Castello-Climent and Domenech (2014), and Johansen (2014).

Financial development had a significant negative effect on mean mortality across all
four econometric estimation methods. Apart from the random effects, the other three
panel data analysis methods (dynamic GMM, pooled OLS, fixed effects) produced re-
sults that show that financial management’s influence on mean mortality was negative
but significant. This means that financial management reduced poverty and income
inequality in CEECs, consistent with the World Bank (2001), which stated that bet-
ter access to small loans and convenient financial products enables people to get the
funding necessary to begin small self-employment projects.

Table 6. The income inequality function panel results

Dynamic Random

GMM Fixed effects effects Pooled OLS
INEQ 0.4823*** - - -
MIN 0.3288 0.1835 -0.1218* -0.1997**
INFR -0.6931 -0.0227* 0.1743* 0.1634
MIN.INFR -0.6372*** -0.2871 -0.1835** 0.0092
OPEN 0.0665 -0.2273* -0.0452 0.4521*
ICT 0.0438 0.4573** -0.2763** 0.0435
FDI -0.5563*** -0.4009*** -0.5764 -0.4111
HCD 0.0065 0.4521 0.58976 0.6548
FIN -0.5466** -0.5491** -0.1632 -0.3318**
Adjusted R-squared 0.56 0.59 0.65 0.68
J-statistic/F-statistic 251 89 71 54
Prob(J-statistic/F-statistic) 0.00 0.00 0.00 0.00

*** " and * denote 1%, 5% and 10% levels of significance, respectively.
Source: author’s compilation from E-Views.

The GINI coeflicient is the measure of income inequality that was used in this study.
Consistent with Azher (1995), previous income inequality exacerbated income ine-

quality (measured the GINI ratio) in the CEECs. A non-significant positive relation-
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ship running from mining towards income inequality (GINI ratio) was observed un-
der the dynamic GMM and fixed effects, in line with Adei, dan Addei, and Kwadjose
(2011), whose study laid bare the negative impact of mining activities on local people.
Random effects and pooled OLS show that mining had a significant negative influence
on the GINI ratio, in line with Sudarlan, Indiastuti, and Yusuf (2015, p. 195), whose
study observed that mining helps to reduce income inequality.

The dynamic GMM showed that infrastructural development had a non-signif-
icant influence on the GINI ratio while fixed effects’ impact on the GINI ratio was
negative and significant. The results show that infrastructural development reduced
income inequality in CEECs, which is consistent with Estache and Fay (1995), whose
study noted that infrastructure reduces poverty and income inequality through bet-
ter water quality, road infrastructure, lower manufacturing costs, and low transpor-
tation costs. By contrast, both random effects and pooled OLS shows that infrastruc-
tural development increased income inequality in CEECs, in support of Tsaurai and
Nyoka (2019). Only the dynamic GMM and random effects show that the complemen-
tarity between mining and infrastructural development reduced income inequality
in CEECs, in line with Dunning (1973), Denisia (2010), Moosa’s (2010), and Xongo
(2013), theoretical rationales.

The impact of trade openness on income inequality is mixed. Dynamic GMM
showed that trade openness had a non-significant positive influence on the GINI ra-
tio, while a significant positive relationship running from trade openness towards the
GINI ratio was observed under the pooled OLS. This means that generally, trade open-
ness increased income inequality, in contrast to Balassa (1978). However, fixed and
random effects show that trade openness helped reduce income inequality in CEECs,
in line with the available literature. The results on the impact of ICT on income ine-
quality are mixed. Dynamic GMM, fixed effects, and pooled OLS show that ICT in-
creased income inequality while the random effects indicate that income inequality
reduction was spearheaded by ICT.

Conclusions

The study aimed to investigate the effect of mining on both poverty and income in-
equality in CEECs using econometric estimation methods with panel data spanning
from 2009 to 2019. Another objective of this paper was to determine if the comple-
mentarity between mining and infrastructural development reduced poverty and/
or income inequality in CEECs. What triggered the study is the failure of the existing
literature to have a common ground regarding the impact of mining on poverty and
or income inequality. The existing literature on the subject matter is contradictory,
mixed, and divergent; hence, it paves the way for further empirical tests. The study
confirmed that the vicious cycle of poverty is relevant in CEECs.
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According to the dynamic GMM, mining had a significant poverty reduction influence
in CEECs. The dynamic GMM and random effects revealed that the complementarity
between mining and infrastructural development also enhanced poverty reduction
in CEECs. Random effects and pooled OLS shows that mining significantly reduced
income inequality in CEECs. However, random effects and the dynamic GMM results
indicate that income inequality was significantly reduced by the complementarity be-
tween mining and infrastructural development in CEECs. The authorities in CEECs
are therefore urged to implement mining growth and infrastructural development-ori-
ented policies to successfully fight off the twin challenges of poverty and income in-
equality. Further research should investigate the existence of threshold levels of min-
ing growth, and infrastructural development that must be reached before significant
poverty and income inequality reduction can happen.
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Gornictwo, ubéstwo i nierownosci dochodowe
w krajach Europy Srodkowej i Wschodniej:
co méwia dane?

Artykut prezentuje wyniki badania wptywu goérnictwa zaréwno na ubdstwo, jak
i na nieréwnosci dochodowe w krajach Europy Srodkowej i Wschodniej, przy uzyciu
metod estymacji ekonometrycznej z wykorzystaniem danych panelowych z lat 2009-
2019. Drugim celem tego artykutu byto ustalenie, czy komplementarnos$¢ gérnictwa
i rozwoju infrastruktury zmniejsza ubdstwo lub nieréwnosci dochodowe w krajach
Europy Srodkowej i Wschodniej. Impulsem do podjecia badan byt brak w istniejacej
literaturze przedmiotu wspdlnego stanowiska w kwestii wptywu goérnictwa na ubdst-
wo i nieréwnosci dochodowe. Istniejaca literatura na ten temat jest sprzeczna, nie-
jednoznaczna i rozbiezna, dlatego tez otwiera droge do dalszych badan empirycznych.
Badanie potwierdzito, ze btedne koto ubdstwa wystepuje w krajach Europy Srodkowej
i Wschodniej. Zgodnie z dynamicznymi uogdlnionymi metodami momentéw (GMM),
gbrnictwo miato znaczacy wptyw na redukcje ubéstwa w krajach Europy Srodkowej
i Wschodniej. Dynamiczna metoda momentéw GMM i efektéow losowych ujawnity,
ze komplementarnos¢ goérnictwa i rozwoju infrastruktury réwniez przyczynita sie
do zmniejszenia ubdstwa w krajach Europy Srodkowej i Wschodniej. Metoda efek-
tow losowych i metoda pooled OLS pokazuja, ze gornictwo znaczaco zmniejszyto
nieréwnosci dochodowe w krajach Europy Srodkowej i Wschodniej. Jednak wyniki
uzyskane przy zastosowaniu metody efektéw losowych i dynamicznej metody GMM
wskazuja, ze nierownosci dochodowe zostaty znacznie zmniejszone dzieki komple-
mentarnosci gérnictwa i rozwoju infrastruktury. W zwiazku z tym zacheca sie wtadze
krajéw Europy Srodkowej i Wschodniej do wdrazania polityk ukierunkowanych na ro-
zw0j gbrnictwa i rozwéj infrastruktury, aby skutecznie walczy¢ z podwoéjnymi wyzwa-
niami zwigzanymi z ubéstwem i nieréwnosciami dochodowymi.

Stowa kluczowe: goérnictwo, ubdstwo, nieréwnosci dochodowe, dane panelowe,
kraje Europy Srodkowej i Wschodniej
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companies from nine countries was conducted. The results imply differences in the
content of reports, processes, and implementation of the standards.

Exclusively large and multinational enterprises from the energy sectors domiciled
in Poland and Hungary are a typical portrait of a company from the study’s sample,
striving to issue and assure sustainability reporting. Of the nine countries represent-
ed in the study, sustainability assurance statements of companies from Poland, Hun-
gary, and Romania tend to excel in terms of quality. The vast majority of assurance
providers belong to the Big Four, who use ISAE3000 as opposed to AA1100AS. Yet,
irrespective of the assurance provider type, stakeholders are neglected. It is argued
that just transferring the experience of financial auditing to the field of sustainability,
which, by and large, has taken place, is not an option. Authors state that following
this route, we are heading in the wrong direction, and in technical terms, the wider
proliferation of AA1100AS and its principles, with greater emphasis on reasonable
assurance as opposed to the limited and enhanced role of stakeholders, are vital to get
back on track.

The paper contributes to the emerging literature on accountability standards and
stresses the need to enhance sustainability-related assurance.

Keywords: sustainability reporting, assurance statement, GRI, corporate social
responsibility, reporting, auditing

JEL: Q56, M42, 044, 013, O57

Introduction

Societal pressure and the demand for organizations to be accountable for their social
and environmental impact are mounting, and more and more companies respond
to these pressures through the issuance of sustainability reports (SRs) (O’ Dwyer, Owen,
and Unerman 2011; Perego and Kolk 2012; Mikotajek-Gocejna 2016; 2018; Farooq and
de Villiers 2019b). Over the past decade, sustainability reporting has morphed into
a standard business practice among large global companies (Larrinaga et al. 2020).
In its latest global survey, KPMG reports that the sustainability reporting rate in the
G250 (250 largest companies by revenue on the Fortune 500) has been stable at be-
tween 90 and 95 % in the last four surveys (KPMG 2017).

During the last several decades, we have also observed the rise of international stand-
ards in the realm of sustainable development, like the Global Reporting Initiative (GRI)
and the AccountAbility AA1000 Assurance Standard (Perego and Kolk 2012; Stocker
etal. 2020). According to KPMG’s Survey of Corporate Responsibility Reporting 2017,
the GRI framework dominates as the framework for SR, as 63% of 4900 companies
researched in the study and 75% of the 250 largest companies by revenue on the For-
tune 500 report applying it. Meanwhile, only 13% of companies in the study and 12%
of the 250 largest companies use stock exchange guidelines (KPMG 2017, p. 28).

Admitting that some companies may just provide sustainability reporting to “tick
abox,” and thereby enhance their legitimacy in the eyes of their stakeholders, independ-
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ent sustainability-related assurance has been introduced as a mechanism to mitigate the
risk of smoke screening (Ackers 2017a; Rossi and Tarquinio 2017; Boiral, Heras-Saizarb-
itoria, and Brotherton 2019b; Boiral and Heras-Saizarbitoria 2020). As a result, there
is also a growing demand to provide extra credibility to this information through vol-
untary external assurance (Zorio, Garcia-Benau, and Sierra 2013; Farooq and de Vil-
liers 2019b). KPMG’s survey indicates that 67% of SRs of the G250 included a formal
assurance statement, compared with only 30% in 2005 (KPMG 2017, p. 26).

However, in spite of the steady expansion of SRs, the procedures regulating sus-
tainability-related assurance and its contents are still in their infancy and contain
no obligatory requirements whatsoever (O’Dwyer and Owen 2005; O’ Dwyer, Owen,
and Unerman 2011; Gurtiirk and Hahn 2016; Ackers 2017b; Channuntapipat, Sam-
sonova-Taddei, and Turley 2019; 2020; Boiral and Heras-Saizarbitoria 2020). The as-
surance of SRs remains “a valuable voluntary tool to provide them with higher cred-
ibility” (Zorio, Garcia-Benau, and Sierra 2013, p. 484).

Furthermore, along with external transparency, sustainability-related assurance
could play a much bigger role in internal sustainability performance measurement
and management control. It is believed that companies also seek solid data approved
by a third party to inform their decision-making and business strategies (Zorio,
Garcia-Benau, and Sierra 2013; Ruiz-Barbadillo and Martinez-Ferrero 2020).

However, vague, unstructured, and unclear sustainability-related assurance state-
ments may miss out relevant information, thereby hollowing out the essence of as-
surance statements (Giirtiirk and Hahn 2016). Prior studies on the issue encouraged
studies that could shed light on how various accents on different matters and stipu-
lations impact the value and quality of assurance reports (Zorio, Garcia-Benau, and
Sierra 2013; Quick and Inwinkl 2020).

Likewise, several authors questioned whether different frameworks and the applied
guidelines and standards affect the provision of assurance statements and whether ap-
plied procedures differ depending on the type of assurance provider (Mock, Rao, and
Srivastava 2013; Channuntapipat, Samsonova-Taddei, and Turley 2019; 2020; Farooq
and de Villiers 2019a; Maroun 2019).

There is real concern that the assurance on sustainability reporting may become
a formality, analogous to financial reporting (Boiral and Gendron 2011; Boiral and
Heras-Saizarbitoria 2020). Boiral and Gendron (2011, p. 344) emphasize that finan-
cial and ISO audits are characterized by significant structural deficiencies, “thereby
casting doubt on the exemplification assumption used to justify their import in the
sustainability area.” In other words, they stress that sustainability auditing is mature
enough to become “a site for the reproduction of ‘rational myths’ that surround the
spread of auditing practices in society” (Boiral and Gendron 2011, p. 339). They fur-
ther claim that “rational myths reflect the ceremonial and superficial adhesion to ap-
parently rational structures and beliefs primarily intended to meet external pressures
and reinforce organizational legitimacy, yet they are actually ‘decoupled’ from organ-
izational practices” (Boiral and Gendron 2011, p. 339).
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The same sentiments are shared by Boiral and Heras-Saizarbitoria (2020, p. 1), who
state that “assured sustainability reports ... do not demonstrate a material, substan-
tial, and credible verification process” and that “they tend rather to appear as a hy-
perreal practice largely divorced from critical sustainability issues and stakeholder
concerns.”

Against this background, this study aims to provide evidence on the quality of sus-
tainability-related assurance statements in Central and Eastern Europe (CEE). As the
quality of assurance reports differs in practice due to various variables, we will dissect
this process into components and assess its quality based on the coding rules of Per-
ego and Kolk (2012).

To the best of our knowledge, sustainability-related assurance in CEE has not been
the subject of peer-review study so far, and research on sustainability-related assurance
remains limited in scope and breadth (Hahn and Kiithnen 2013). The trend for sus-
tainability-related assurance in this region is not felt so urgently as in Western Europe
and Northern America. As Gheorghita Diaconu, Director of Sustainability Services
of KPMG in Romania, stated: “Many businesses in Eastern Europe are still focused
on the financial bottom line rather than the triple bottom line - it’s fair to say that
a culture of sustainability is yet to properly take hold across the region” (KPMG 2017,
p. 14). This is confirmed by the data: sustainability reporting rate in Western Europe
equals 82%, while in Eastern Europe — 65% (KPMG 2017, p. 14). In terms of countries
from CEE in 2017 sustainability reporting rate was Hungary 77%, Romania — 74%,
Poland - 59%, Czech Republic - 51%, Slovakia - 55% (KPMG 2017, p. 16).

Nevertheless, this fledgling field is steadily developing, and more and more compa-
nies are joining the ranks of sustainability reporting firms each year. One of the con-
notations of “fledgling” is to be malleable, and it is why it is very important to study
this phenomenon in order to be able to correct the projection of its developments
if necessary.

The focus of this paper is sustainability assurance in the reporting of companies
from CEE. Therefore, this paper critically appraises the value to users and the quality
of the information in sustainability-related assurance statements to understand cur-
rent sustainability assurance practices in CEE.

This focus is instrumental for us to achieve the following research goals. First, the
study concerns itself with the differences in assurance practices and has a goal to en-
rich prior study findings through extending the study base by including companies
of CEE and by explicating these differences. The paper explicates whether different
assurance providers and assurance standards are related to the assured content, work
performed, and overall quality of assurance statements.

Second, the paper appraises the quality of assurance reports, which are assessed against
the coding rules developed by Perego and Kolk (2012) to provide a clue whether the quality
of assurance hinges on the assurance provider of reports (Accountants vs. Non-account-
ants), addressees of assurance statement (Management, Shareholders, Stakeholders), ap-
plied standards (AA1000, ISAE3000, ISRS 4400), and other variables.
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Therefore, the underlying motive of this study is to provide additional evidence
on the practice and quality of assurance reports in CEE. We presuppose that provid-
ing such a look at assurance practice has implications for the perceived nature of this
practice as well as for the reliance placed on assurance statements and appraisal of the
information assured.

Achieving these two goals would also mean ascertaining how contemporary as-
surance practices in CEE impact expected information benefits for management and
stakeholders. The conclusions of the paper provide an examination of the information
value of assurance statements for external users.

To accomplish these goals, this study uses coding rules developed by prior studies
(mostly Perego and Kolk 2012) and employs deductive content analysis on the sustain-
ability-related assurance reports by CEE companies from the GRI Sustainability Dis-
closure Database (SDD). We limit ourselves only to SRs based on GRI standards - the
latest guidelines developed by the Global Sustainability Standards Board. The object
of this study is 15 countries: Belarus, Bulgaria, Croatia, the Czech Republic, Estonia,
Hungary, Latvia, Lithuania, Moldova, Montenegro, Poland, Romania, Slovakia, Slo-
venia, and Ukraine.

Specifically, the paper examines the information that is subject to external assur-
ance: the scope and level of assurance, the applied assurance standards, and the vari-
eties of assurance engagement forms. The study also analyzes the assurance provid-
er and the effect of various types of assurance provider on assurance quality. It also
scrutinizes the addressees of assurance statement and evaluates the variability of the
assurance statements content and, through it, assess the transparency of assurance
statements and their usefulness for stakeholders and internal management.

The article is structured as follows. The paper commences with a review of the rel-
evant literature that provides the theoretical framework used in this study. This is fol-
lowed by content analysis and descriptive results of the study. The final section dis-
cusses the findings and concludes with consequences for theory and practice.

Conceptual background and theory

The assurance of sustainability reporting by a third party is widely believed to be the
proper response that can restore and enhance public confidence in SRs (Giirtiirk and
Hahn 2016; Boiral, Heras-Saizarbitoria, and Brotherton 2019a; Farooq and de Vil-
liers 2019b; Michelon, Patten, and Romi 2019; Haider and Nishitani 2020; Maroun
2020).

The need to increase the reliability of SRs is clearly evident in the rapid increase
in the number of SRs that were accompanied by an assurance report. In 2017 (latest
available report), 67% of the sustainability reports of the G250 companies included
a formal assurance statement, compared with only 30% in 2005 (KPMG 2017, p. 26).
In N100 companies (3543 companies studied), the sustainability reporting rate is also
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steadily growing, reaching 45% in 2017 - up 12 percentage points compared to the
2005 level (33%) (KPMG 2017, p. 26).

Many authors also believe that such an increase attests to the development of the
“audit society” first discerned by Michael Power (1997; 1999) in the late 1990s (Boi-
ral, Heras-Saizarbitoria, and Brotherton 2019a). It also testifies to the predominance
of accountancy organizations, which represent 75% of SR assurance providers (KPMG
2017; Boiral, Heras-Saizarbitoria, and Brotherton 2019a; Channuntapipat, Samsono-
va-Taddei, and Turley 2020). This emphasis on the practices and institutional arrange-
ments that were first brought to life and are now prevalent in finance is a hallmark
of the “audit society”. This hallmark is also manifested through the fact that although
sustainability assurance is based on specific standards (A A1000 and ISAE 3000), these
standards are in turn, based on general auditing principles, i.e., ethical principles,
the independence and impartiality of auditors, the scope of an engagement, differ-
ent levels of assurance, and even the structure of the assurance statements (Boiral,
Heras-Saizarbitoria, and Brotherton 2019a; Channuntapipat, Samsonova-Taddei, and
Turley 2020).

Although the external evaluation of SRs is still controversial, most researchers agree
that such assurance is useful and even necessary (Fédération des Experts Comptables
Européens 2006; Jones and Solomon 2010; Boiral, Heras-Saizarbitoria, and Brother-
ton 2019a; 2019b; Farooq and de Villiers 2019a; Channuntapipat, Samsonova-Taddei,
and Turley 2020). This is because, by giving their opinions, assurance providers are
believed to reduce uncertainty and inherent information asymmetry which inevita-
bly arises between managers and stakeholders (O’Dwyer, Owen, and Unerman 2011;
Moroney, Windsor, and Aw 2012; Giirtiirk and Hahn 2016; Boiral, Heras-Saizarbito-
ria, and Brotherton 2019a). The next positive impact linked to sustainability-related
assurance is caused by its disciplinary effect on the company since it is believed that
auditor scrutiny persuades companies to enhance and fine-tune their sustainability
reporting approach (Park and Brorson 2005; Haider and Nishitani 2020; Nishitani,
Haider, and Kokubu 2020).

Further, it should be noted that because some assurance standards contain require-
ments for stakeholder inclusivity and responsiveness, the assurance process increases
the level of consultation with the stakeholders (Park and Brorson 2005; Haider and
Nishitani 2020; Nishitani, Haider, and Kokubu 2020). The latter effect follows from
the external verification procedure itself, which involves interviews with stakehold-
ers, primarily internal (employees) ones, but also external. All this leads to the inter-
nalization of GRI principles and it, in turn, could usher in the era of stakeholder re-
sponsiveness in companies, and, as a result, sustainability-related assurance guides
companies into genuine stakeholders’ accountability (Boiral, Heras-Saizarbitoria, and
Brotherton 2019a).

However, the literature also contains critical authors who see many flaws in sustain-
ability-related assurance. One of the weaknesses of sustainability-related assurance
that compromises the whole process, and which was inherited from financial audits,
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is that the assurance provider is financially dependent on the customer (O’Dwyer,
Owen, and Unerman 2011; Perego and Kolk 2012; Boiral, Heras-Saizarbitoria, and
Brotherton 2019a; Nishitani, Haider, and Kokubu 2020). Such financial relationships
push the auditor to behave uncritically when he does not seriously question the relia-
bility of the data provided. The auditor’s financial dependence on the companies may
eventually lead to a situation where skepticism and impartiality — the cornerstones
of assurance - would be compromised (Gilbert, Rasche, and Waddock 2011; Boiral,
Heras-Saizarbitoria, and Brotherton 2019a; Haider and Nishitani 2020).

Several papers emphasize the managerial capture of information in sustainability
reporting as a reason for it not being as efficient as it might otherwise be (O’Dwyer
and Owen 2007; Jones and Solomon 2010; Smith, Haniffa, and Fairbrass 2011; Farooq
and de Villiers 2019a). The managerial capture is manifested in the fact that manag-
ers have control over the information, and the auditor, in turn, must rely on his/her
assessment of this information, which can be limited or distorted in a way that will
benefit the managers (Smith, Haniffa, and Fairbrass 2011).

The third aspect that must be highlighted is the professionalism of assurance pro-
viders and the rigor of the practice (Park and Brorson 2005; Smith, Haniffa, and Fair-
brass et al. 2011; Boiral, Heras-Saizarbitoria, and Brotherton 2019a; Ruiz-Barbadillo
and Martinez-Ferrero 2020). Unlike in financial auditing, sustainability assurance
is not so developed because it is not based on one generally accepted standard, nor
is the professional self-organization at the proper level. In financial auditing, for ex-
ample, there are minimum requirements for experience and training that an auditor
must meet in order to be admitted to practice; that is not the case in sustainability as-
surance. Many auditors view this process as a continuation of the financial audit, but
this is only partially true. As a result, many sustainability-related assurances are car-
ried out superficially just to obtain a certificate, get the label “is verified,” and thereby
enhance the social legitimacy of reporting companies (Park and Brorson 2005; Smith,
Haniffa, and Fairbrass 2011; Boiral, Heras-Saizarbitoria, and Brotherton 2019a; Boi-
ral and Heras-Saizarbitoria 2020; Ruiz-Barbadillo and Martinez-Ferrero 2020).

Perego and Kolk (2012) even claim that “managerial capture” and “rational myths
of certification” are produced, sustained, and become institutionalized over time” (Per-
ego and Kolk 2012, p. 176). Such behavior has long been known and fully falls under
the explanation of the legitimacy theory, which claims that many companies, under
strong institutional pressure, superficially adopt new practices to increase their social
legitimacy (Smith, Haniffa, and Fairbrass 2011; Boiral, Heras-Saizarbitoria, and Broth-
erton 2019a; Safari and Areeb 2020).

Despite this ambiguity in the development of sustainability-related assurance, most
studies do not critically question the value, significance, or legitimacy of third-party
assurance on sustainability reporting.
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Methods

This study applies deductive content analysis to sustainability-related assurance state-
ments published using GRI standards by CEE companies retrieved from the GRI Sus-
tainability Disclosure Database (SDD). To ensure the relevance of the study, we limit
ourselves only to SRs based on GRI standards - the latest guidelines developed by the
Global sustainability standards board. Issued in 2016 and effective (with exception)
from 1 Jul 2018, the GRI standards represent the latest development in the sustaina-
bility reporting framework. The object of our study is 15 countries: Belarus, Bulgaria,
Croatia, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Moldova, Monte-
negro, Poland, Romania, Slovakia, Slovenia, and Ukraine (Table 1).

Table 1. Companies from Central and Eastern Europe in the GRI database

Organizations S Assured reports Avail.a\ble il
Reports analysis reports
Belarus 0 0 0 0
Bulgaria 0 0 0 0
Croatia 5 8 3 2
Czech Republic 12 17 4 3
Estonia 2 2 1 1
Hungary 13 23 12 9
Latvia 4 6 5 4
Lithuania 5 5 0 0
Moldova 0 0 0 0
Montenegro 0 0 0 0
Poland 50 66 13 12
Romania 13 22 3 1
Slovakia 0 0 0 0
Slovenia 6 12 3 3
Ukraine 2 4 1 1
Total 112 165 45 36

Source: Prepared by authors based on data derived from https:/database.globalreporting.org/
(accessed: 16.06.2020).

We used the GRI SDD search engine, and our search filter was arranged as follows:
size: no selection; sector: no selection; country: 15 mentioned countries; region: no se-
lection; report type: GRI - Standards; reporting year: no selection. The search returned
112 organizations that submitted 165 SRs. Only 45 (27.3%) of those reports were as-
sured, and due to the inability to retrieve assurance statements (in three instances)
and the fact that the language of assurance statements was unintelligible for the au-
thors (six instances), our population was reduced by nine; our final sample totals 36
assurance statements.

In order to determine the quality of the assurance statements, this study applied
19 coding rules originally proposed O’'Dwyer and Owen (2005) and modified by Per-
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ego and Kolk (2012) and four coding rules put forward by Giirtiirk and Hahn (2016).
In total, we have at our disposal 23 coding rules that define the quality of assurance
statements based on the AccountAbility, Federation of European Accountants, and
GRI guidelines. The maximum score an assurance report could get according to our
coding rules is 35 points.

The use of these codes not only allowed us to analyze reports on various grounds
but also allowed us to rank the reports and identify patterns. We employ “convention-
al content analysis,” according to the classification of Hsieh and Shannon (2005), and
followed the guidelines of standard content analysis methodology (Hsieh and Shan-
non 2005).

In total, four people were involved in the coding process, among them two authors
of the article and two independent coders. This was the basis that allowed personal as-
sessment to give way to abstract estimation and to obtain inter-subjective judgments
(Giirtiirk and Hahn 2016). To ensure replicability and the reliability of the study, the
research process was reinforced with circumstantial documentation throughout the
entire process.

Results

The results of our study can be presented in three subsections, which will contribute
to a clearer presentation of the material. In the first section, we describe the overall re-
sults of our study. This subsection is followed by an analysis of the assurance reports’
transparency, which is assessed based on the coding rules. The third subsection de-
picts the relationships between the given feature of the reports and their quality.

General features of the assurance reports

The descriptive statistics of our sample are provided in Table 3, and they serve as a ref-
erence point to quickly grasp the features and attributes of our sample. The descriptive
statistics of companies with assured SRs comprises two groups: all assured SRs (45)
and those available for analysis (36).

Each report begins with the addressee, to whom it is addressed, which, as we later
see, is already the first harbinger of quality. During coding, we identified three groups
to whom the SRs can be addressed: 1) the reporting company (management, board
of directors, shareholders), 2) the general public or all stakeholders, and 3) no address-
ee mentioned. The vast majority of reports in our sample (25) are addressed to man-
agement, only five are addressed to stakeholders, and four mention no addressee at all
(Table 3).
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Table 2. Descriptive statistics of companies with assured sustainability reports

Reporting year

2019 2018 | 2017 |2017/2018(2016/2017| 2016 | Total
3 19 14 2 2 5 45
3 17 12 1 1 2 36

Large MNE SME Total

33 11 1 45
25 11 0 36
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Croatia | Czech | Estonia | Hungary Latvia Poland | Roma- | Slove- | Ukraine| Total

Repub- nia nia
lic
3 4 1 12 5 13 3 3 1 45
2 3 1 9 4 12 1 3 1 36

Source: own calculations based on data derived from https:/database.globalreporting.org/ (accessed:
16.06.2020).

Table 3. General details of assurance statements

Criteria Features
Addressees of statement e Reporting company (27)
(available reports only) — management (25)
— board of directors (1)
— shareholders (1)

e General public or all stakeholders (5)
e No addressee mentioned (4)
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Criteria Features

Type of assurer e Accounting firm (33)

Small consultancy/ boutique firm (11)
Engineering firm (1)

Deloitte (14)

Ernst & Young (8)
PricewaterhouseCoopers (7)

Bureau Veritas (4)

KPMG (3)

Baker Tilly (1)

Other (8)

Limited/moderate (38)
Combination (2)

Not specified (5)

Specified section(s) (32)

Entire sustainability report (10)
Not specified (2)

GHG only (1)

ISAE3000 only (32)

AA1000 only (4)

Combination of ISAE3000 and AA1000 (2)
ISRS 4400 (1)

not specified (6)

Assurance Provider

Level of assurance

Assurance Scope

Assurance standard

Source: own calculations based on data derived from https:/database.globalreporting.org/ (accessed:
16.06.2020).

The sustainability assurance market is fragmented, with various types of sustain-
ability assurance providers competing with each other and using different approach-
es, guidelines, and standards to meet the needs of various customers (Farooq amd
de Villiers 2019¢). The market is also poorly regulated, if not completely unregulated,
indicating the presence of different sustainability assurance providers. In our sample,
the Big Four companies still dominate the field as the assurance providers in 73.3%
of cases, while small consultancy/boutique firms and engineering firms assured only
12 SRs. Deloitte has the biggest slice, as the assurance provider in slightly more than
1/3 of the cases we analyzed. Ernst & Young follows suit with eight reports (17.8%),
while PricewaterhouseCoopers closes the biggest three sustainability providers of our
sample with seven reports (15.6%).

A limited/moderate level of assurance prevails among the analyzed sustainability
assurance reports — 38 cases (84.4%), while only two assurance reports could boast
reasonable assurance, although combined with limited/moderate assurance. In four
reports (8.9%), the level of assurance is not specified, which runs counter to whatever
possible standards.

The coverage or assurance scope is also an important aspect of a sustainability as-
surance report, revealing how deep auditors dig while on the engagement. Most of the
analyzed assurance reports (32 instances, i.e., 71.1%) cover only specified section(s),
while the entire SR is covered in 10 instances (22.2%). Only two companies did not
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specify the assurance scope, and one spread its opinion on Greenhouse Gas (GHQ)
protocol only.

The assurance standards were clearly indicated in 39 reports (86.7%), and men-
tion of it was omitted in 6 (13.3%). An overwhelming majority of auditors make use
of ISAE3000, as this standard, along with or in combination with others, is men-
tioned 34 times (75.6%). The more robust and more specialized sustainability audit-
ing AA1000AS, alone or combined with other standards, is mentioned in only six in-
stances (13.3%). What surprised us was the application of ISRS 4400, employed once
by one of the Big Four companies.

Analysis of the assurance reports’ transparency

All these above-described factors were also taken into account in our coding rules,
which were developed based on the requirements of the AccountAbility, Federation
of European Accountants, and GRI guidelines. The highest possible score our coding
rules allowed is 35 points. All reports available for analysis were scored against the
coding rules, and this resulted in an overall mean of 16.58, with a standard deviation
of 2.73. The most comprehensive statements in the sample scored 25 points, while the
least transparent managed to get only nine points (Table 4).

The report that scored 25 points achieved only 71.4% from the available 35, which
poses the perennial question “why?” In answering this question, it is imperative to un-
derstand how particular features of the assurance report affected its transparency and
quality. The quality score of the assurance reports hinges on various attributes, and the
next subsection of the results section is devoted exactly to that enterprise. Our results
are consistent with prior studies, drawing on content analysis like Giirtiirk and Hahn
(2016) and Perego and Kolk (2012). The overall mean in Giirtiirk and Hahn’s study was
16.86, with a standard deviation of 5.41 (Giirtiirk and Hahn 2016, p. 35). The overall
mean in Perego and Kolk’s study was 11.87, with a standard deviation of 5.31 (Pere-
go and Kolk 2012, p. 182). If we consider that the last authors carried out research for
several years (beginning in 1999, i.e., when there was no GRI), it is not surprising that
the quality is improving. However, it should be noted that the objects of analysis were
different in all of these studies, which makes comparison impossible.
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Relationships between the given feature of the reports and their quality

In these pages, we will analyze the differences between the assurance reports on two
sets of criteria. The first simply helps us to understand the state of sustainability-re-
lated assurance in CEE, and the second directly affects the quality of the report. Let
us start with the former and conclude with the latter.

This study analyzes the assurance statements that back sustainability reporting ac-
cording to GRI Standards issued by CEE companies retrieved from the GRI Sustaina-
bility Disclosure Database (SDD). We initially analyzed fifteen countries, but due to the
lack of data in six of them, our sample includes only nine countries (Table 5).

Table 5. Differences between countries

Assured reports Average Standard
iy Sustainability Assured Absolute  Relative overall deviation
reports reports assurance per
count count quality score  standard
Poland 66 19.7% 12 33.3% 17.00 1.48
Hungary 23 52.2% 9 25.0% 17.67 3.91
Latvia 6 83.3% 4 11.1% 16.00 0.00
Czech 17 23.5% 3 8.3% 13.67 4.04
Republic
Slovenia 12 25.0% 3 8.3% 15.00 0.00
Croatia 8 37.5% 2 5.6% 16.00 0.00
Estonia 2 50.0% 1 2.8% 15.00 0.00
Romania 22 13.6% 1 2.8% 22.00 0.00
Ukraine 4 25.0% 1 2.8% 15.00 0.00
Total 160 - 36 - - -

Source: own calculations based on data derived from GRI Database, https:/database.globalreporting
.org/ (accessed: 16.06.2020).

Although this analysis is not statistically representative due to the small number
of cases, it sheds light on the current state of sustainability-related assurance and helps
understand it better. Of the three sustainability reporting cases in Romania, only
one was assured, and it gets one of the highest scores in our study, earning 22 points.
However, if we consider this case an outlier, then the highest scores in our sample are
Hungary (17.67 and SD 3.91) and Poland (17.00 and SD 1.48). At the bottom of our
conditional ranking table is the Czech Republic. Although it shows the highest level
of variation (SD 4.04), on average, companies from this state gained 13.67.

An important aspect is the analysis of company size is “the external assurance
of SRs [which] is very much a large company phenomenon” (Bebbington, Unerman,
and O’'Dwyer 2014, p. 72). The paper testifies to that statement since there were no as-
sured SRs companies that fall into the small and medium categories. However, our
sample does include one instance when an SME submitted a sustainability report
according to GRI Standards (AST for 2017, Latvia), but disappointingly, the assur-
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ers provided the report in the national language, disqualifying it from our scrutiny.

Subsequently, we scrutinized exclusively large and multinational enterprises (MNEs)
(Table 6).

Table 6. Differences between types of companies

Assurance scope Level of assurance Average Standard
overall .
. . \[e]3 .. . devia-
Specified Entire Ghg . Limited/ Combi- Not assurance .

section(s) sr  only P moderate nation specified quality tion per
V' fied p score standard

Large 76.0% |16.0%| 0.0% | 8.0% | 100.0% 0.0% 0.0% 16.48 1.87

MNE 45.5% |45.5% | 9.0% | 0.0% 54.5% | 18.2% | 27.3% 16.82 419

Source: own calculations based on data derived from GRI Database, https:/database.globalreporting
.org/ (accessed: 16.06.2020).

Table 6 shows that MNEs clearly made more effort than large companies. MNEs as-
sured the entire SR in almost half the cases, while large companies did it in only 16.0%
of cases. Moreover, MNEs requested the highest possible level of assurance - reason-
able assurance (in 18.2% cases), while large companies were satisfied with the limit-
ed/moderate assurance provided by the auditors in all cases. Last but not least, MNEs
scored on average 16.82 compared with 16.48 for large companies.

Another aspect to consider is which industry the companies belong to, as the pres-
sure from stakeholders, as well as the inherent risk for the environment in each indus-
try, is different. It is believed that the mining and energy sectors are the most prone
to “unwanted spin-off effects,” and the intensity of institutional pressures on such in-
dustries is also the highest (Boiral, Heras-Saizarbitoria, and Brotherton 2019a).

While our sample does not include the mining sector, the energy sector is well rep-
resented, with 14 companies belonging to this category (eleven energy companies and
three energy utilities (Table 7).

Table 7. Differences between companies by sector

Assurance scope Level of assurance Aver-

age Stand-
Spec ovegrall it
Sector (e BT e e B =l e e e =)
coc- or only speci- /mod- bina- = e tion per
tion(s) fied erate tion el stand-
ard
score
Energy 11 90.9% | 91%| 0.0%| 0.0%| 81.8%|18.2%| 0.0%| 17.36 411
Telecom- 7 429% | 571% | 0.0% | 0.0%| 571% | 0.0%|42.9% | 16.00 1.41
munica-
tions
Financial 3 100.0% | 0.0%| 0.0% | 0.0%|100.0%| 0.0%| 0.0%| 16.00 0.00
Services
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Assurance scope Level of assurance Aver-

Stand-
age ard
Spec- .. overall X
Num- . Not Limited Com- ot ~ devia-
ber 'ﬁefl Sl Ghlg speci- /mod- bina- a:::; tion per
.sec > only fied erate tion ; stand-
tion(s) quality ard
score
Energy 3 0.0% | 66.7% | 0.0% | 33.3% | 100.0% | 0.0%| 0.0%| 16.00 0.00
Utilities
Logistics 2 50.0% | 50.0%| 0.0%| 0.0% |100.0%| 0.0%| 0.0%| 14.00 2.83

Healthcare 2 50.0% | 50.0%| 0.0%| 0.0% |100.0%| 0.0%| 0.0%| 17.50 2.12
Products

Miscella- 8 75.0% | 0.0%|12.5% | 12.5% | 100.0% | 0.0% | 0.0% | 16.88 2.42
neous

Source: own calculations based on data derived from GRI Database, https:/database.globalreporting
.org/ (accessed: 16.06.2020).

Energy sector companies more often strive to get the highest level of assurance
from assurance providers. In our sample, energy companies exclusively have reason-
able assurance from auditors. On average, companies from this sector were assessed
to have the second-highest score earning, on average (17.36), giving way only to the
healthcare products sector with its 17.50 assurance quality score. Of the four cases
where AA1000AS standards were applied, three are in the assurance reports of ener-
gy sector companies.

We do not know the motivation for these actions, and this is beyond the scope
of our study, but we see that energy sector companies excel in sustainability-related
assurance. It is not stated whether it is to do with conscious actions or pressure from
stakeholders, the desire to please them and gain perceived legitimacy of their activi-
ties (Bebbington, Unerman, and O’Dwyer 2014, p. 5).

Paradoxically, however, the quality of sustainability-related assurance decreases
over the years. The maximum was 19.0 for the assurance reports for 2016 and 2016
2017, and then each year, it slipped a little with a nadir reached for SR in 2019, when
the average score was 15.7 (Table 8).

Table 8. Quality of assurance statements per year

Assured reports Assurance
ualit
Absote Reltve score

mean
2019 3 8.3 15.7 0.6 15 16
2018 17 47.2 15.9 2.6 9 21
2017 and 2017-2018 13 36.1 17.2 2.3 15 22
2016 and 2016-2017 3 8.3 19.0 5.2 16 25

Source: own calculations based on data derived from GRI Database, https:/database.globalreporting
.org/ (accessed: 16.06.2020).
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In our opinion, this can be explained by the increasing number. As the number of as-
surances grows, so does the number of cases in which the Big Four are auditors. They,
in turn, mostly use only one standard - ISAE3000 — which, as we show later, is infe-
rior (according to our coding rules) to AA1000AS. In our sample, AAI000AS was ap-
plied as a basis for assurance reports in 2016 (1 case), 2017 (2 cases), and 2018 (1).

Now move to the attributes of sustainability-related assurance reports that directly
impact the quality of the report, namely the standards applied, the assurance provid-
er, and the addressees of the assurance statement.

As we have already noted, there is a difference in the quality of the report depend-
ing on the standards applied (Table 9). This is especially noticeable when we split the
sample into two groups: one includes AA1000AS separately or combined, and one
without AA1000AS.

Table 9. Differences between applied standards

Assured reports Average overall Standard
Assurance standard Absolute Relative assurance quality deviation per
count count score standard
ISAE3000 27 75.0 16.37 1.15
Not specified 4 111 14.25 1.50
Combination (AA1000AS 3 8.3 22.33 2.31
AND ISAE3000)
AA1000AS only 1 2.8 22.00 0.00
ISRS 4400 1 2.8 9.00 0.00

Source: own calculations based on data derived from GRI Database, https:/database.globalreporting
.org/ (accessed: 16.06.2020).

The use of AA1000AS and compliance with it during the assurance process signifi-
cantly increases the assurance quality score. In our sample, assurance reports that ap-
ply only AA1000AS score, on average, 22.00. Combining AA1000AS with ISAE3000
produces a report with an average assurance quality score of 22.33. ISAE3000 used
separately scores, on average, 16.37. However, the use of AA1000AS does not depend
on whether the assurance provider belongs to the accountant or non-accountant cat-
egory (Table 10).

Table 10. Differences between accountant and non-accountant assurance providers

Assurance Assured reports
process Average overall Standard
Assurance . . )
rovider includes Absolute Relative assurance deviation per
P aal000as count count quality score standard
standard
Accountants 11.5% 26 72.2 16.50 2.72
Non-accountants 10.0% 10 27.8 16.80 2.90

Source: own calculations based on data derived from GRI Database, https:/database.globalreporting
.org/ (accessed: 16.06.2020).
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In our sample, accountant or non-accountant providers made use of AA1000AS
roughly equally in about 1/10 cases. Similarly, there is no clear distinction between
accountant or non-accountant providers based on the assurance quality score, respec-
tively 16.50 and 16.80.

AA1000AS was employed three times by one of the Big Four companies, Ernst &
Young, and specialized provider SK Sustainability Knowledge Group Ltd, which boasts
itisan AA1100 licensed assurance provider. Yet, regardless of the assurance providers,
the inclusivity of the stakeholders in the process does not play a pivotal role in most
companies (Table 11).

Table 11. Differences between addressees of assurance statement

Addressees of assurance Assured reports . (R overa!II Siian.dard
statement A p— R:(l::j:\;e assurasr:;er:uallty de;/tlaa:g:rger

Management 25 69.4 16.84 2.27

No addressee mentioned 5 13.9 15.80 3.70

Stakeholders 4 111 18.25 1.50

Board of directors 1 2.8 9.00 0.00

Shareholders 1 2.8 15.00 0.00

Source: own calculations based on data derived from GRI Database, https:/database.globalreporting
.org/ (accessed: 16.06.2020).

In most cases (69.4%), the addressee is management, again, regardless of the appli-
cable standards. By the same token, we can assume that appealing to the board of di-
rectors (1 case) and shareholders (1 case), they are also considered addressees by the
reporting company. Stakeholders are addressees in only four instances, constituting
11.1% of cases. Interestingly, all assurance reports that address stakeholders were pro-
vided by Bureau Veritas, a company that specializes in testing, inspection, and certi-
fication, with its headquarters in Paris, France.

Limitations of the study

Our study focused only on companies in CEE that a) are in the GRI SDD database and
b) have submitted their SR reports in accordance with GRI Standards. This approach
has its advantages, as it allows us to employ comprehensive sampling (all companies
matching the criteria are included without any limitations) and to focus only on recent
practice in the field. At the same time, however, due to the low level of proliferation
of sustainability-related assurance in CEE and the filter settings used, our sample was
slightly smaller than we expected, which led to a reduction in the volume of research
and the cancellation of some of the elements we had planned prior. Among others,
we abandoned our idea to use the auditor’s suggestions for improvement as only a few
reports contained them.
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Although we have taken all precautions to prevent it, a certain element of subjectiv-
ity may also be present in the coding system we use and how it was applied. We used
recognized coding rules employed extensively throughout the field (O’ Dwyer and
Owen 2005; Perego and Kolk 2012; Giirtiirk and Hahn 2016), but these coding rules
are a collection of various aspects from different norms (the AccountAbility, Federa-
tion of European Accountants, and GRI guidelines). It implies that the weight of dif-
ferent elements may vary depending on the views of the authors, and it may bear the
blame for some irregularities between the studies.

In spite of the two independent coders and two authors of this paper coding the
sustainability-related assurance reports in a way that we believe has ruled out any sub-
jectivity in our assessment and made it inter-subjective, there always remains a chance
that four other people might have collectively come to a different opinion than those
who coded this study.

Discussion and conclusions

Sustainability reporting and sustainability-related assurance have been used by organ-
izations in an effort to be accountable to their stakeholders. Moreover, sustainability
reporting has become a lingua franca in the communication between companies and
stakeholders. A better understanding of current practices is crucial for comparative
and trend analyses (Junior, Best, and Cotter 2014).

This study reviewed the sustainability-related assurance reports from companies
based in the CEE region. This paper demonstrates that organizations in CEE use SRs as-
sured by auditors to provide accountability about their environmental and social perfor-
mance. Although those efforts are made irrespective of geographic location and the level
of economic development of the country they are based in, sustainability-related assur-
ances of companies were analyzed in only nine of the fifteen countries studied.

Employing the modified coding rules from prior research, a conventional content
analysis of 36 assurance statements was conducted. To the best of our knowledge,
this paper is a pioneer in examining current sustainability-related assurance practic-
es in CEE.

Although companies from nine countries were the subject of the study, it should
be noted that more than half of all sustainability reporting (55.6%) and assurance state-
ments accompanying them (58.3%) come from two countries Poland and Hungary,
with the former outnumbering the latter.

The overall mean of our study is 16.58, with a standard deviation of 2.73. The most
comprehensive statements in the sample scored 25 points, while the least transpar-
ent managed to get only nine points with the maximum score achievable 35 points.
We scrutinized exclusively large and multinational enterprise (MNE) companies.
In this regard, we conclude that MNEs clearly made an effort more than large compa-
nies. Energy sector companies more often strive to get the highest level of assurance
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from assurance providers, which is testified by the fact that in our sample, exclusively
energy companies have reasonable assurance from auditors (as opposed to the pre-
vailing limited/moderate assurance). On average, companies from the energy sector
were assessed to have the second-highest score, earning, on average, 17.36. They were
second only to the healthcare products sector with its 17.50 assurance quality score.
Furthermore, of the four cases of applying AA1000AS standards in our sample, three
are in assurance reports of energy sector companies.

The quality of sustainability-related assurance declines over the years, from 19.0
(2016 and 2016-2017) to 15.7 (2019). The difference in the quality of the assurance re-
port is particularly conspicuous on the dividing line between those with and with-
out AA1000AS. Compliance with AA1000AS boosts assurance quality scores a good
deal. Similarly, there is no clear distinction between accountant or non-accountant
providers based on assurance quality scores, respectively, 16.50 and 16.80. In most
cases, the addressee is management, while stakeholders are addressees in only four
instances, constituting 11.1% of cases.

The vast majority of assurance providers belong to the Big Four, who use ISAE3000,
which, based on our coding rules, we found to be inferior in quality compared
to AAI1100AS. Yet, irrespective of the assurance provider types, we found that the
stakeholders are neglected. Yet, the opposite situation should be the case for sustaina-
bility-related assurance to play the role it purports to. We want to issue a warning that
the pursuit of conventional business agendas, which are in fundamental conflict with
environmental protection, could lead to a situation when “accounting is contributing
to environmental degradation - not environmental protection” (Gray and Bebbing-
ton 2000, pp. 1-2).

We strongly believe that just transferring the experience of financial auditing to the
field of sustainability, which by and large has taken place now, is not an option. We be-
lieve that following this route, we are heading in the wrong direction. In technical
terms, the wider proliferation of AA1100AS and its principles, with greater emphasis
on reasonable assurance as opposed to the limited and enhanced role of stakeholders,
are vital to get back on track.

It is a complex problem, and much also depends on the pressure from society, the
development of the sustainability assurance providers profession, and development
of self-regulation of this profession. For example, the fee level for sustainability assur-
ance is justa tiny “fraction (usually less than 10%) of financial audit fees” (Bebbington,
Unerman, and O’ Dwyer 2014, p. 79). This certainly brings “into doubt the ability of the
sustainability assurors to carry out the necessary amount of substantive testing to justi-
fy a positive form conclusion” (Bebbington, Unerman, and O’Dwyer 2014, p. 79).

For the CEE region, the situation is slightly more complicated because due to the insuf-
ficient proliferation of sustainability reporting and assurance, it is lagging behind Western
Europe and North America. Since sustainability reporting is not mandatory in the re-
gion, it is only the ever-increasing pressure from civil society and the public that will sway
companies to be active in this field. If there is demand, then there will be supply.
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Despite some early indications of the relationship between different attributes of as-
surance statements and their quality, the sample size, data analysis (reliance on released
assurance reports only), and the qualitative approach of the study prevent us from any
form of general assumptions.

One of the recommendations for further research in this direction, based on this,
would be a combination of the qualitative and quantitative approaches. Furthermore,
content analysis is used mostly as a quality tool while we believe that interviews with
assurance providers and stakeholders would shed much light and even open up new
areas of research in the field. We encourage researchers to move in this direction.

References

Ackers, B. (2017a), Independent corporate social responsibility assurance: a response
to soft laws, or influenced by company size and industry sector?, “International Jour-
nal of Disclosure and Governance”, 14, pp. 278-298, https://doi.org/10.1057/s41310
-017-0026-7

Ackers, B. (2017b), The Evolution of Corporate Social Responsibility Assurance — A Lon-
gitudinal Study, “Social and Environmental Accountability Journal”, 37 (2), pp. 97-
117, https://doi.org/10.1080/0969160X.2017.1294097

Bebbington, J., Unerman, J., O'Dwyer, B. (2014), Sustainability Accounting and Ac-
countability, Routledge, London, https://doi.org/10.4324/9781315848419

Boiral, O., Gendron, Y. (2011), Sustainable Development and Certification Practices:
Lessons Learned and Prospects, “Business Strategy and the Environment”, 20 (5),
pp- 331-347, https://doi.org/10.1002/bse.701

Boiral, O., Heras-Saizarbitoria, I. (2020), Sustainability reporting assurance: Creating
stakeholder accountability through hyperreality?, “Journal of Cleaner Production”,
243, 118596, https://doi.org/10.1016/j.jclepro.2019.118596

Boiral, O., Heras-Saizarbitoria, I., Brotherton, M.-C. (2019a), Assessing and Improving
the Quality of Sustainability Reports: The Auditors’ Perspective, “Journal of Business
Ethics”, 155 (3), pp. 703-721, https://doi.org/10.1007/s10551-017-3516-4

Boiral, O., Heras-Saizarbitoria, I., Brotherton, M.-C. (2019b), Professionalizing the as-
surance of sustainability reports: the auditors’ perspective, “Accounting, Auditing
& Accountability Journal”, 33 (2), pp. 309-334, https://doi.org/10.1108/A A AJ-03
-2019-3918

Channuntapipat, C., Samsonova-Taddei, A., Turley, S. (2019), Exploring diversity in sus-
tainability assurance practice, “Accounting, Auditing & Accountability Journal”,
32 (2), pp. 556-580, https://doi.org/10.1108/A A AJ-05-2017-2940

Channuntapipat, C., Samsonova-Taddei, A., Turley, S. (2020), Variation in sustaina-
bility assurance practice: An analysis of accounting versus non-accounting provid-
ers, “The British Accounting Review”, 52 (2), 100843, https://doi.org/10.1016/j.bar
.2019.100843

Farooq, M.B., Villiers, C. de (2019a), How sustainability assurance engagement scopes
are determined, and its impact on capture and credibility enhancement, “Account-

48


https://doi.org/10.1057/s41310-017-0026-7
https://doi.org/10.1057/s41310-017-0026-7
https://doi.org/10.1080/0969160X.2017.1294097
https://doi.org/10.4324/9781315848419
https://doi.org/10.1002/bse.701
https://doi.org/10.1016/j.jclepro.2019.118596
https://doi.org/10.1007/s10551-017-3516-4
https://doi.org/10.1108/AAAJ-03-2019-3918
https://doi.org/10.1108/AAAJ-03-2019-3918
https://doi.org/10.1108/AAAJ-05-2017-2940
https://doi.org/10.1016/j.bar.2019.100843
https://doi.org/10.1016/j.bar.2019.100843

Accountability on Sustainability in Central and Eastern Europe...

ing, Auditing & Accountability Journal”, 33 (2), pp. 417-445, https://doi.org/10.11
08/AAAJ-11-2018-3727

Farooq, M.B., Villiers, C. de (2019b), Sustainability Assurance: Who Are the Assurance
Providers and What Do They Do?, [in:] S. Arvidsson (ed.), Challenges in Managing
Sustainable Business, Springer International Publishing, Cham, pp. 137-154, https://
doi.org/10.1007/978-3-319-93266-8_6

Farooq, M.B., Villiers, C. de (2019¢), The shaping of sustainability assurance through
the competition between accounting and non-accounting providers, “Accounting,
Auditing & Accountability Journal”, 32 (1), pp. 307-336, https://doi.org/10.1108/A A
AJ-10-2016-2756

Fédération des Experts Comptables Européens (2006), Key issues in sustainability as-
surance an overview. https://www.accountancyeurope.eu/wp-content/uploads/FEE
_DP_Key_Issues_in_Sustainability_Assurance_-_An_Overview_06061362006441
152.pdf (accessed: 19.06.2020).

Gilbert, D.U., Rasche, A., Waddock, S. (2011), Accountability in a Global Economy: The
Emergence of International Accountability Standards, “Business Ethics Quarterly”,
21 (1), pp. 23-44, https://doi.org/10.5840/beq20112112

Gray, R., Bebbington, J. (2000), Environmental accounting, managerialism and sus-
tainability: Is the planet safe in the hands of business and accounting?, “Advances
in Environmental Accounting & Management”, 1, pp. 1-44, https://doi.org/10.10
16/S1479-3598(00)01004-9

GRI Database, https://database.globalreporting.org/ (accessed: 16.06.2020).

Girttrk, A., Hahn, R. (2016), An empirical assessment of assurance statements in sus-
tainability reports: smoke screens or enlightening information?, “Journal of Cleaner
Production”, 136 (A), pp. 30-41, https://doi.org/10.1016/j.jclepro.2015.09.089

Hahn, R., Kithnen, M. (2013), Determinants of sustainability reporting: a review of re-
sults, trends, theory, and opportunities in an expanding field of research, “Journal
of Cleaner Production”, 59, pp. 5-21, https://doi.org/10.1016/j.jclepro.2013.07.005

Haider, M.B., Nishitani, K. (2020), Views of corporate managers on assurance of sus-
tainability reporting: evidence from Japan, “International Journal of Disclosure and
Governance”, 17 (1), pp. 1-19, https://doi.org/10.1057/s41310-019-00070-0

Hsieh, H.-F., Shannon, S.E. (2005), Three Approaches to Qualitative Content Analysis,
“Qualitative Health Research”, 15 (9), pp. 1277-1288, https://doi.org/10.1177/1049
732305276687

Jones, M.J., Solomon, J.F. (2010), Social and environmental report assurance: Some in-
terview evidence, “Accounting Forum?”, 34 (1), pp. 20-31, https://doi.org/10.1016/j.ac
cfor.2009.11.002

Junior, R.M., Best, P.J., Cotter, J. (2014), Sustainability Reporting and Assurance: A His-
torical Analysis on a World-Wide Phenomenon, “Journal of Business Ethics”, 120 (1),
pp- 1-11, https://doi.org/10.1007/s10551-013-1637-y

KPMG (2017), The road ahead. The KPMG Survey of Corporate Responsibility Report-
ing 2017, https://assets.kpmg/content/dam/kpmg/be/pdf/2017/kpmg-survey-of-cor
porate-responsibility-reporting-2017.pdf (accessed: 18.05.2020).

Larrinaga, C., Rossi, A., Luque-Vilchez, M., Nufiez-Nickel, M. (2020), Institutionali-
zation of the Contents of Sustainability Assurance Services: A Comparison Between

49


https://doi.org/10.1108/AAAJ-11-2018-3727
https://doi.org/10.1108/AAAJ-11-2018-3727
https://doi.org/10.1007/978-3-319-93266-8_6
https://doi.org/10.1007/978-3-319-93266-8_6
https://doi.org/10.1108/AAAJ-10-2016-2756
https://doi.org/10.1108/AAAJ-10-2016-2756
https://www.accountancyeurope.eu/wp‑content/uploads/FEE_DP_Key_Issues_in_Sustainability_Assurance_‑_An_Overview_06061362006441152.pdf
https://www.accountancyeurope.eu/wp‑content/uploads/FEE_DP_Key_Issues_in_Sustainability_Assurance_‑_An_Overview_06061362006441152.pdf
https://www.accountancyeurope.eu/wp‑content/uploads/FEE_DP_Key_Issues_in_Sustainability_Assurance_‑_An_Overview_06061362006441152.pdf
https://doi.org/10.5840/beq20112112
https://doi.org/10.1016/S1479-3598(00)01004-9
https://doi.org/10.1016/S1479-3598(00)01004-9
https://database.globalreporting.org/
https://doi.org/10.1016/j.jclepro.2015.09.089
https://doi.org/10.1016/j.jclepro.2013.07.005
https://doi.org/10.1057/s41310-019-00070-0
https://doi.org/10.1177/1049732305276687
https://doi.org/10.1177/1049732305276687
https://doi.org/10.1016/j.accfor.2009.11.002
https://doi.org/10.1016/j.accfor.2009.11.002
https://doi.org/10.1007/s10551-013-1637‑y
https://assets.kpmg/content/dam/kpmg/be/pdf/2017/kpmg‑survey‑of‑corporate‑responsibility‑reporting-2017.pdf
https://assets.kpmg/content/dam/kpmg/be/pdf/2017/kpmg‑survey‑of‑corporate‑responsibility‑reporting-2017.pdf

Oleh Pasko, Inna Balla, Inna Levytska, Nataliia Semenyshena

Italy and United States, “Journal of Business Ethics”, 163 (1), pp. 67-83, https://doi
.0rg/10.1007/s10551-018-4014-z

Maroun, W. (2019), Does external assurance contribute to higher quality integrated re-
ports?, “Journal of Accounting and Public Policy”, 38 (4), 106670, https://doi.org/10
.1016/j.jaccpubpol.2019.06.002

Maroun, W. (2020), A Conceptual Model for Understanding Corporate Social Responsi-
bility Assurance Practice, “Journal of Business Ethics”, 161 (1), pp. 187-209, https://
doi.org/10.1007/s10551-018-3909-z

Michelon, G., Patten, D.M., Romi, A.M. (2019), Creating Legitimacy for Sustainabili-
ty Assurance Practices: Evidence from Sustainability Restatements, “European Ac-
counting Review”, 28 (2), pp. 395-422, https://doi.org/10.1080/09638180.2018.146
9424

Mikolajek-Gocejna, M. (2016), Zaleznos¢ migdzy spoteczng odpowiedzialnoscig przed-
sigbiorstw a ich wynikami finansowymi — dowody a badan empirycznych, “Compar-
ative Economic Research. Central and Eastern Europe”, 19 (4), pp. 67-84, https://
doi.org/10.1515/cer-2016-0030

Mikotajek-Gocejna, M. (2018), Srodowiskowy, spoleczny i zarzgdczy aspekt indekséw
spolecznej odpowiedzialnosci — analiza poréwnawcza europejskich indeksow SRI,
“Comparative Economic Research. Central and Eastern Europe”, 21 (3), pp. 25-44,
https://doi.org/10.2478/cer-2018-0017

Mock, T'J., Rao, S.S., Srivastava, R.P. (2013), The Development of Worldwide Sustain-
ability Reporting Assurance, “Australian Accounting Review”, 23 (4), pp. 280-294,
https://doi.org/10.1111/auar.12013

Moroney, R., Windsor, C., Aw, Y.T. (2012), Evidence of assurance enhancing the quali-
ty of voluntary environmental disclosures: an empirical analysis, “Accounting & Fi-
nance”, 52 (3), pp. 903-939, https://doi.org/10.1111/j.1467-629X.2011.00413.x

Nishitani, K., Haider, M.B., Kokubu, K. (2020), Are third-party assurances preferable
to third-party comments for promoting financial accountability in environmental re-
porting?, “Journal of Cleaner Production”, 248, 119199, https://doi.org/10.1016/j.jc
lepro.2019.119199

O’Dwyer, B., Owen, D.L. (2005), Assurance statement practice in environmental, social
and sustainability reporting: a critical evaluation, “The British Accounting Review”,
37 (2), pp- 205-229, https://doi.org/10.1016/j.bar.2005.01.005

O’Dwyer, B., Owen, D. (2007), Seeking Stakeholder-Centric Sustainability Assurance,
“Journal of Corporate Citizenship”, 25, pp. 77-94.

O’Dwyer, B., Owen, D., Unerman, J. (2011), Seeking legitimacy for new assurance forms:
The case of assurance on sustainability reporting, “Accounting, Organizations and
Society”, 36 (1), pp. 31-52, https://doi.org/10.1016/j.a0s.2011.01.002

Park, J., Brorson, T. (2005), Experiences of and views on third-party assurance of cor-
porate environmental and sustainability reports, “Journal of Cleaner Production”,
13 (10-11), pp. 1095-1106, https://doi.org/10.1016/j.jclepro.2004.12.006

Perego, P., Kolk, A. (2012), Multinationals” Accountability on Sustainability: The Evo-
lution of Third-party Assurance of Sustainability Reports, “Journal of Business Eth-
ics”, 110 (2), pp. 173-190, https://doi.org/10.1007/s10551-012-1420-5

50


https://doi.org/10.1007/s10551-018-4014‑z
https://doi.org/10.1007/s10551-018-4014‑z
https://doi.org/10.1016/j.jaccpubpol.2019.06.002
https://doi.org/10.1016/j.jaccpubpol.2019.06.002
https://doi.org/10.1007/s10551-018-3909‑z
https://doi.org/10.1007/s10551-018-3909‑z
https://doi.org/10.1080/09638180.2018.1469424
https://doi.org/10.1080/09638180.2018.1469424
https://doi.org/10.1515/cer-2016-0030
https://doi.org/10.1515/cer-2016-0030
https://doi.org/10.2478/cer-2018-0017
https://doi.org/10.1111/auar.12013
https://doi.org/10.1111/j.1467-629X.2011.00413.x
https://doi.org/10.1016/j.jclepro.2019.119199
https://doi.org/10.1016/j.jclepro.2019.119199
https://doi.org/10.1016/j.bar.2005.01.005
https://doi.org/10.1016/j.aos.2011.01.002
https://doi.org/10.1016/j.jclepro.2004.12.006
https://doi.org/10.1007/s10551-012-1420-5

Accountability on Sustainability in Central and Eastern Europe...

Power, M. (1997), Expertise and the construction of relevance: Accountants and environ-
mental audit, “Accounting, Organizations and Society”, 22 (2), pp. 123-146, https://
doi.org/10.1016/S0361-3682(96)00037-2

Power, M. (1999), The Audit Society, Oxford University Press, Oxford, https://doi.org
/10.1093/acprof:050/9780198296034.001.0001

Quick, R., Inwinkl, P. (2020), Assurance on CSR reports: impact on the credibility per-
ceptions of non-financial information by bank directors, “Meditari Accountancy Re-
search”, 28 (5), pp. 833-862, https://doi.org/10.1108/ MEDAR-10-2019-0597

Rossi, A., Tarquinio, L. (2017), An analysis of sustainability report assurance state-
ments, “Managerial Auditing Journal”, 32 (6), pp. 578-602, https://doi.org/10.1108
/MAJ-07-2016-1408

Ruiz-Barbadillo, E., Martinez-Ferrero, J. (2020), Empirical analysis of the effect of the
joint provision of audit and sustainability assurance services on assurance quality,
“Journal of Cleaner Production”, 266, 121943, https://doi.org/10.1016/j.jclepro.20
20.121943

Safari, M., Areeb, A. (2020), A qualitative analysis of GRI principles for defining sustain-
ability report quality: an Australian case from the preparers’ perspective, “Accounting
Forum?”, 44 (4), pp. 344-375, https://doi.org/10.1080/01559982.2020.1736759

Smith, J., Haniffa, R., Fairbrass, J. (2011), A Conceptual Framework for Investigating
“Capture” in Corporate Sustainability Reporting Assurance, “Journal of Business
Ethics”, 99, pp. 425-439, https://doi.org/10.1007/s10551-010-0661-4

Stocker, F., Arruda, M.P. de, Mascena, K.M.C. de, Boaventura, ].M.G. (2020), Stake-
holder engagement in sustainability reporting: A classification model, “Corporate So-
cial Responsibility and Environmental Management”, 27 (5), pp. 2071-2080, https://
doi.org/10.1002/csr.1947

Zorio, A., Garcia-Benau, M.A., Sierra, L. (2013), Sustainability Development and the
Quality of Assurance Reports: Empirical Evidence, “Business Strategy and the En-
vironment”, 22 (7), pp. 484-500, https://doi.org/10.1002/bse.1764

Odpowiedzialnos¢ w zakresie zrownowazonego
rozwoju w Europie Srodkowej i Wschodniej:
empiryczna ocena audytu zrwnowazonego rozwoju

Artykut poddaje analizie dziatania firm z Europy Srodkowej i Wschodniej polegaja-
ce na audycie stuzacym zapewnieniu odpowiedzialnos$ci za realizacje zasad zréw-
nowazonego rozwoju. W oparciu o zmodyfikowane zasady kodowania wykorzysta-
ne we wczesniejszych badaniach, przeprowadzono konwencjonalng analize tresci
os$wiadczen dotyczacych wiarygodnosci z 36 firm pochodzacych z dziewieciu krajow.
Wyniki wskazujag na réznice w tresci raportéw, procesach i sposobach wdrazania stan-
dardow.

Wytacznie duze i wielonarodowe przedsiebiorstwa z sektoréw energetycznych z sie-
dzibg w Polsce i na Wegrzech stanowig w badanej prébie typowy przyktad firmy daza-
cej do stworzenia i poddania sie audytowi sprawozdawczosci dotyczacej zapewnienia
zrownowazonego rozwoju. Sposréd dziewieciu krajow reprezentowanych w badaniu,
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oswiadczenia dotyczace wiarygodnosci sprawozdan o zapewnieniu zrébwnowazonego
rozwoju firm pochodzacych z Polski, Wegier i Rumunii wyrdzniaja sie pod wzgledem
jakosci. Zdecydowana wiekszo$¢ firm audytujgcych nalezy do Wielkiej Czworki, ktéra
wykorzystuje ISAE3000 a nie AA1100AS. Jednak niezaleznie od typu podmiotu au-
dytujacego, interesariusze sg zaniedbywani. Argumentuje sie, ze zwykte przeniesienie
doswiadczen z audytu finansowego do dziedziny zréwnowazonego rozwoju, co w za-
sadzie juz nastapito, nie jest dobrym rozwigzaniem. Autorzy twierdza, ze podazajac
ta droga, podazamy w ztym kierunku, a pod wzgledem technicznym, szersze rozpo-
wszechnienie AA1100AS i jego zasad, z wiekszym naciskiem na uzyskanie wysokiej
jakosci oceny, a nie ograniczanie i zwiekszanie roli interesariuszy, jest niezbedne aby
wrécié na wtasciwa droge.

Artykut stanowi wktad do powstajacej literatury na temat standardéw odpowiedzial-
nosci i podkresla potrzebe zwiekszenia jakosci audytu w obszarze zapewnienia zrow-
nowazonego rozwoju.

Stowa kluczowe: raportowanie zréwnowazonego rozwoju, o$wiadczenie dotyczace
wiarygodnosci, GRI, spoteczna odpowiedzialnos$¢ biznesu, raportowanie, audyt
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Abstract

The article examines the risks of deepening poverty and income inequality that arise from
global challenges of population aging, job losses due to shrinking sales markets, trade
wars, long-term quarantine and compliance with the safe distancing of people as part
of restrictive measures against the spread of COVID-19, the nature of employment (re-
mote work, temporary reduction of labor migration), and other norms in the fight against
the dangerous contagious disease. Given the facts that the prevention of spreading and
localization of dangerous diseases, their treatment, and the rehabilitation of patients af-
fect all segments of the population, have negative effects on all areas of people’s lives
and also add to the increase of socio-economic risks, including poverty and inequality, the
study of this issue is extremely relevant. The financial implications of these challenges for
many households lead to falling real incomes, and an increase in costs and debts, and their
non-repayment, which generally cause sudden poverty and increasing inequality of in-
come and property.

Purpose of the article: To investigate the risks of poverty, including sudden poverty,
the inequality of household incomes amid the fight against the COVID-19 pandemic,
and it identifies ways to overcome them.

Methods: A review of the scientific literature, a presentation of statistical data, and
statistical research.

Findings & Value added: As a result of research, a list of new risks of poverty and in-
come inequality is outlined, and preliminary assessments of the consequences of the
COVID-19 for households are summarized; signs of short-term loss are generalized;
the solvency of households as a possible precondition for sudden poverty is evalu-
ated; cross-country comparisons of poverty risk are made; the scheme of state aid
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to improve living standards of people during the outbreak of new dangerous diseases
in the EU and Ukraine is generalized; ways to overcome poverty and income inequal-
ity are substantiated to restore the resilience of financially vulnerable households and
ensuring the development of human capital.

Keywords: household finances, financial stability, struggle with poverty, inequality,
labor migration, unemployment, COVID-19 pandemic, economic consequences
of globalization, state support of households

JEL: J61, E24, 1320, F650

Introduction

Overcoming poverty in all its forms is one of the main directions of achieving the Sus-
tainable Development Goals. Between 1990 and 2019, the world made significant pro-
gress in ensuring people’s well-being and reducing extreme poverty. In the EU countries,
the share of people at risk of poverty and social exclusion decreased by 2.8 percentage
points between 2013 and 2018. In 2018 it was 21.8% (Eurostat 2020). The share of peo-
ple whose daily consumption was less than 5.05 US dollars was reduced to 1.8%.

Recent events show that, along with the fight against poverty and social inequality,
the problem of reducing the risks of sudden poverty arising from global processes must
be addressed, including the formation of financial stability of households to maintain
solvency in times of crises and the sustainability of public finances, support of citi-
zens, and realization of other social functions of the state.

Until recently, the most important global challenges have included population ag-
ing and growing demographic imbalances, trade wars, the rapid growth of the envi-
ronmental crisis (with the intensification of related global problems — health care in the
face of growing environmental pressures and global climate change; healthcare crises;
the COVID-19 pandemic; instability of world food security), the scarcity of natural re-
sources, including water resources, the deformation of market structures, and the cri-
sis of capital investment efficiency in existing technological processes, production au-
tomation and digital technologies, international financial instability, and the problems
of fictitious capital growth, among others (Sidenko 2014; Shang-Jin 2019; UN ESCAP
2019). These socio-economic and environmental problems pose risks to many countries
around the world to achieve sustainable development and increase their competitiveness.
They also exacerbate the problems of poverty and inequality in household incomes.

UN experts have found that poverty has a negative impact on people’s health and life
expectancy (due to the lack of quality drinking water, adequate medical services, and
adequate nutrition) and limits educational opportunities for their children. The poverty
of older people lays the groundwork for poverty for future generations. Insufficient in-
vestment in education and healthcare at the level of low-income households will nega-
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tively affect labor productivity, reduce the rate of human capital development, affect other
factors of economic development and create risks for sustainable economic growth.

The unresolved nature of these problems was made worse by the emergence of a new
global challenge - the spread of the life-threatening COVID-19 pandemic.

The aim of the article is to investigate the risks of poverty, including sudden pover-
ty, inequality of household incomes amid the fight against the COVID-19 pandemic,
as well as to identify ways to overcome them.

Achieving these goals necessitate the following tasks:

— tosummarize existing approaches to poverty reduction in the framework of sus-

tainable economic development;

— to reveal the directions of state regulation of the labor market, employment, re-
duction of unemployment, conditions of labor migration, personal income tax-
ation, state support of corporations and households as prerequisites for reducing
poverty and income inequality;

— to identify new risks of poverty and household income inequality arising from
the COVID-19 pandemic;

— to analyze state aid schemes during the outbreak of the dangerous new disease
and in the post-pandemic period to improve living standards and substantiate
the directions of overcoming poverty and income inequality in Ukraine.

The impact of aggravated global risks on the financial stability of national econo-
mies and, accordingly, on households actualizes modern society’s formation of a new
institutional framework for sustainable economic growth and improving the welfare
of the population.

Literature review

In the scientific literature, the problems of combatting poverty and the accelerated
growth of income inequality are widely covered. But they remain relevant due to the
emergence of new risks of socio-economic nature.

Research on poverty and inequality is carried out mainly in the following areas:

— developing theoretical foundations of these economic categories;

— defining tools for state regulation of the labor market, changes in the policy
of income distribution, legal support of labor migration and spatial mobility
of citizens, formation of social standards, personal income taxation, rules for
indexation of employees’ incomes in conditions of high inflation (Organisciak-
-Krzykowska 2017; Dluhopolskyi, Zatonatska, and Lvova 2019);

— state support: tax benefits for enterprises that employ people without work ex-
perience (“first job”), people with special needs (the disabled), workers of pre-re-
tirement age; direct state support of enterprises during periods of financial and
economic crises (in particular, for timely payment of wages and job retention);
targeted assistance to low-income households, households with children, youth;
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— ensuring economic growth, which has a positive effect on increasing the income
of most households (Kuznets 1955);

— providing equal access of households with different levels of income and finan-
cial opportunities to education and health services, which alleviates the prob-
lems of income inequality;

— investing in human development and insuring poor and vulnerable groups
against emerging risks (Cruz et al. 2015).

The problems of ensuring the current liquidity of households remain relevant. Solv-
ing them will reduce the negative impact of the risks of financial losses from global
challenges and prevent sudden poverty.

The psychological aspects of poverty (determining the level of poverty by differ-
ent segments of the population, individual communities) were studied by Galbraith.
It has been found that people suffer from poverty when their income, even if sufficient
to survive, lags far behind that of the community as a whole. Then they cannot have
what the large community considers the minimum necessary for decency, and they
cannot completely avoid, therefore, the judgment of the community that they are poor
(Galbraith 1958).

Kwiatkowski studied the behavior of labor markets in the EU countries during global
crises. He found that the scale of adjustments in the labor market during a global cri-
sis depends on several factors: the depth of demand shocks and the scale of adjustment
of the volume of production, the degree of openness of the economy, labor productivi-
ty, the level of strict employment protection legislation, the current share of fixed-term
employment contracts, as well as the possibility of the state regulator’s influence on em-
ployers adjusting employees” wages and working hours (Kwiatkowski 2016).

He found that solving the problem of gender pay gaps has reduced inequality and
increased household incomes (Cruz et al. 2015).

Kuznets studied the problems of income inequality in the twentieth century.
He found that the income of the upper group of the population (about 7% of the total)
tended to grow faster than the incomes (compensations) of other employees during
periods of economic recovery.

With the slowdown in economic growth, the income of the upper group did not
diminish, while 93% of employees (those with lower incomes than the higher group)
had their wages and dividends significantly reduced (Kuznets 1955). B6hm -Bawerk
argued that the level of increase in wages of the entrepreneurs (higher group) should
be less than the growth of productivity because only part of the newly created value
should be their reward (Bohm-Bawerk 1903).

Income and wealth inequality studies have been conducted from a global and his-
torical perspective (e.g., Alvaredo et al. 2018). They showed that income and property
inequality grew in different countries at different rates over time.

The growing inequality of income, wealth, and the welfare of households in different
OECD countries over the last decade is explained by the differences between countries
and regions. However, the standard of living of the poorest households has deteriorat-
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ed since the crisis, while that of high-income households has increased (Meeting of the
OECD Council... 2017). This indicates that there are other reasons for the existence
and deepening inequality of income and property of households in modern society,
and its reduction requires the use of new institutional support.

The lack of effective tools to maintain the solvency of households in times of cri-
sis or sudden poverty leads them to make irrational financial decisions, making them
even poorer. Analysis of the liquidity survey showed that poor and vulnerable house-
holds all too often rely on expensive forms of credit (e.g., overdrafts) with high inter-
est rates and fixed loan servicing costs (Cunha, Lambrecht, and Pawlina 2011).

Ukraine’s fight against poverty and inequality is one of the government’s key pri-
orities. The “Sustainable Development Goals of Ukraine” program sets out the direc-
tions to gradually overcome poverty by eliminating its extreme forms. Libanova pro-
posed some measures to fight income inequality in Ukraine, in particular, to change
the procedure for taxing individuals” income by introducing a full-scale progressive
scale of taxation, to complete the process of monetizing benefits, to change the prac-
tice of determining the cost of public services (medical, educational, etc.) and how they
are paid (state budget, local budget, insurance funds, etc.), to improve the differenti-
ation of social transfers based on working capacity, economic activity, and employ-
ment (stimulating the able-bodied population to the most active behavior in the labor
market and in the economy as a whole); to introduce a system of control over costs
and wealth in order to prevent large-scale unregistered income; to introduce a system
of social elevators for low-income people, the disabled, children deprived of parental
care, etc. (Libanova 2014).

The gradual introduction of European social living standards in Ukraine requires
a significant strengthening of the economic base, fiscal expansion, and efficiency of so-
cial spending aimed at reducing the risks of poverty and income inequality, as well
as building a reserve of household finances in the event of a crisis or a negative impact
of global challenges.

Reasons for the deepening risks of poverty in the context
of global challenges

On the one hand, the fight against the spread and consequences of the COVID-19 pan-
demic as one of the most significant global threats today has added to safer living con-
ditions, proper diagnosis and treatment of the disease. On the other, it has worsened
the general economic situation, increased unemployment and changed employment
(remote work, forced reduction of working hours, unpaid leave, temporary suspension
oflabor migration), increasing the cost of households for prevention or treatment, and
thus causing the deterioration of the financial situation of the vulnerable population.
According to a new OECD report and unemployment statistics released in July 2020,
women, young people, and low-income workers suffered the most during the quaran-

57



Andrii Ramskyi

tine period. The introduction and extension of quarantine, and the implementation
of other precautionary measures had a negative impact on the labor market.

According to preliminary estimates, in the first half of 2020, the unemployment
rate surged by several percentage points compared to previous years. Its rise signif-
icantly exceeds the corresponding figures during the financial and economic crisis
of 2008-2009. In some countries, in the first and second quarters of 2020, up to 10
times more working hours were lost compared to the first few months of the crisis
of 2008-2009 (OECD 2020a).

The unemployment in OECD countries in April 2020 rose to 8.5%, which is the
highest unemployment rate in the last decade. In February 2020, it had been 5.2%.
The number of unemployed in OECD countries was about 54.5 million. Unemploy-
ment in OECD countries at the end of 2020 was expected to be 9.4% (in the optimis-
tic scenario of the pandemic), which significantly exceeds the level of unemployment
in periods of previous economic crises (OECD 2020b; 2020c). According to the pes-
simistic forecast, the unemployment rate is likely to be about 10%, and with the start
of the possible second wave of the spread of the virus and, accordingly, the strength-
ening of quarantine conditions - it may go up to 12% (OECD 2020a; World Econom-
ic Outlook 2020).

It is projected that the average employment in 2020 will be 4.1%, 5 percentage points
lower than in 2019. The share of working people may return to the “pre-COVID-19
crisis” level only in late 2021/early 2022.

The self-employed, individual entrepreneurs, people on temporary or part-time con-
tracts, and migrant workers have especially suffered the loss of work and income. Un-
employment risks include young people who received their education this year and
will need their “first job”.

Well-thought-out ways out of the crisis of jobs, working conditions, and how they
are paid for payment are becoming more important.

An express assessment? of the impact of quarantine on employment (conducted
by the Ukrainian Institute of Social Research named after Oleksandr Yaremenko, the
Center for Social Monitoring together with the Department of Monitoring Research
of Socio-Economic Transformations of the Institute of Economics and Forecasting
of the National Academy of Sciences of Ukraine) showed that one third (35.6%) of the
economically active population of Ukraine during this period was excluded from the
labor market. The most vulnerable were small businesses (four out of ten did not work)

1 Areport on poverty and general well-being will be published in autumn 2020, which is expected
to clarify, in particular, expectations of the unemployment rate by the end of 2020, and the fore-
cast for 2021 (Atamanov et al. 2020).

2 Thesurvey of the adult population was conducted from 12 to 22 May 2020 in 24 regions of Ukraine
and the city of Kyiv. A total of 2,058 respondents were interviewed via telephone. Standard de-
viations at a significant 95 percent and a ratio of variables from 0.1: 0.9 to 0.5: 0.5 are 2.33-3.21
percent.
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and the self-employed (one in three was unable to work). During quarantine, among
the economically active population:

— 30.6% did not work; in particular: 19.2% were on forced leave (without pay); 7.7%
were dismissed by the employer; 5.9% had restrictions on the activities of indi-
vidual entrepreneurs; 8.8% lost their jobs; 6% were on paid annual leave;

— 66.5% worked; in particular: 42.2% worked at the same place according to the
pre-quarantine schedule; 21.6% had reduced working hours; 4.3% found a job
(another/temporary/additional) and worked; 20.8% worked remotely.

At the same time, 8 out of 10 labor migrants lost their jobs; 4 out of 10 small-busi-
ness entrepreneurs did not work. According to the survey, only a small proportion
of employees” working conditions and wages did not change, and income remained
at the pre-quarantine level (Express assessment... 2020).

Migration and labor processes were significantly changed at the beginning of quar-
antine, which led to job losses and the return of migrants to their home countries. Mi-
grants’ money transfers also decreased.

The intensification of migration of foreign labor from Central and Eastern European
countries that belong to the European Union, i.e., the Czech Republic, Estonia, Lithu-
ania, Latvia, Hungary, Poland, Slovenia, Slovakia, Bulgaria, and Romania, took place
after the opening of the labor market by the EU-15 (Kwiatkowski 2010). Analysis of the
size of migration outflows from Central and Eastern Europe (CEE) countries makes
it possible to classify them into three groups: countries with high migration potential
(Latvia, Lithuania, Romania), moderate migration potential (Hungary, Bulgaria, Po-
land, Estonia, Slovakia), and low migration potential (the Czech Republic, Slovenia)
(Organisciak-Krzykowska 2017). As a result of employment abroad in 2004-2015, cit-
izens of CEE transferred funds totaling 166.6 billion euros to their home countries.
The ways in which this wealth is distributed at the individual level improve the living
conditions of migrant household members and, indirectly, the socio-economic situa-
tion of every CEE country (Organisciak-Krzykowska 2017).

In Ukraine, the problem of the migrant remittance market is of particular interest.
Ukraine is a powerful donor of international migrants and a recipient of money trans-
fers — a relatively stable source of foreign exchange inflows into the country (Table 1).
During the period 2017-2019, remittances from migrant workers increased by $2.7
billion, and in 2019 they amounted to USD 11.9 billion. More than 30% of all money
transfers came from Poland.

In 2019, revenues from the Czech Republic almost doubled (up to 9.3% of the total
amount of remittances, or 1.1 billion US dollars).

In the wake of measures to combat the spread and consequences of the COVID-19
pandemic, the following processes took place: the return of migrant workers to their
home countries and a reduction in employment of migrant workers who remained
abroad due to the slowdown in economic activity in the recipient countries.

The forecast of money transfers to Ukraine for 2020 was reduced by 2.6 billion US
dollars, or by 20% (down to 9-10 billion US dollars) due to both the reduction in the
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number of migrants and reduced economic activity in the destination countries. At the
same time, the impact of the current crisis is expected to be short-term, and from 2021
the growth of remittances will resume (Tokarchuk 2020).

Table 1. Volumes of private remittances to Ukraine (through official and unofficial channels of receipt)

2017 2018 2019
[+) [+) 0,
Country USD In % of the UsD In % to the USD In % to the
e total e total o total
millions millions millions
amount amount amount

Receipts, incl.: 9264 100 11111 100 11921 100
Poland 3116 33.6 3649 32.8 3658 30.7
Czech Rep. 435 4.7 846 7.6 1113 9.3
USA 679 7.3 870 7.8 984 8.3
Italy 447 4.8 492 4.4 498 4.2
Germany 318 34 426 3.8 462 3.9
Cyprus 285 3.1 341 3.1 391 3.3

Source: National Bank of Ukraine 2020.

The current global crisis will have a greater negative impact on remittances than
previous crises, as it is characterized by many countries closing their borders, which
has an additional negative factor on labor migration.

The pandemic affected children’s meals and school attendance. The introduction
of quarantine interrupted the educational process around the world. From March
to May 2020, more than 91% of students did not attend school, and from May to July
2020, it was 60-70% of students (United Nations Development Programme 2020).

In modeling the impact of forced school leaving on multidimensional poverty, ac-
cording to the conservative scenario, a significant role is played by the decline in the
quality of education and the risks of subsequent employment with high wages.

The COVID-19 pandemic has also disrupted lifestyles and food supply chains glob-
ally. According to the World Food Program, the number of people in dire need of food
could increase to 130 million in 55 countries.

The above factors indicate a deepening of multidimensional poverty. The 2019 Mul-
tidimensional Poverty Index is calculated in 101 countries, where 5.7 billion people
live. The index is able to assess the full spectrum of poverty, taking into account lim-
itations in health, education, and living standards (including, in particular, nutrition,
infant mortality, school life, school attendance, cooking fuel, sanitation, water, elec-
tricity, flooring, and property ownership). People who experience deprivation by at
least a third of these weighted indicators fall into the category of the multidimension-
al poor (the percentage of the population with a deprivation rate of 20-33%).

In 2019, 1.3 billion people fell into the category of multidimensional poverty,
of which 886 million people — more than two-thirds - live in middle-income coun-
tries, and 440 million people live in low-income countries (United Nations Develop-
ment Programme in Ukraine 2019).
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In poorer countries, a higher level of poverty is usually recorded, i.e., each poor person
is restricted by more components of the index. Egypt and Paraguay were found to have
similar Index values (approximately 0.019) and the proportion of the population in mul-
tidimensional poverty (5.2% and 4.5%, respectively), but inequality among the absolutely
poor in Paraguay is much higher (fluctuations of 0.013) than in Egypt (0.004) (United Na-
tions Development Programme in Ukraine 2019). At the same time, in Paraguay, the largest
share of the population vulnerable to multidimensional poverty was 7.2% (Table 2).

Table 2. The multidimensional poverty index in some countries for 2007-2018

p lati Components
. Population . c_)pu ation of the index
. . 0 Population living below
Countries, Multi-dimen- ) . vulnerable
. in multi- ) the poverty .
Group sional pover- . ; to multi- . . Living
. . -dimensional ) . line (national Health- t
of countries ty index E—— -dimensional e % condi-
s /0 sy
poverty, % % Care, % tons, %
Albania 0.003 0.7 5.0 14.3 28.3 16.7
Armenia 0.001 0.2 2.7 25.7 33.1 30.1
Brazil 0.016 3.8 6.2 26.5 49.8 27.3
Egypt 0.019 5.2 6.1 27.8 39.8 7.0
Kazakhstan 0.002 0.5 1.8 2.5 90.4 6.4
Kyrgyzstan 0.008 2.3 8.3 25.6 52.8 34.3
Nigeria 0.291 51.4 16.8 46.0 27.0 40.8
Pakistan 0.198 38.3 12.9 24.3 27.6 311
Paraguay 0.019 4.5 7.2 26.4 14.3 46.8
Tajikistan 0.029 7.4 20.1 31.3 47.8 25.8
Turkmenistan 0.001 0.4 2.4 - 88.0 7.6
Ukraine 0.001 0.2 0.4 2.4 59.7 11.5
Developing 0.114 23.1 15.3 21.3 25.8 447
countries

Source: United Nations Development Programme in Ukraine 2019.

In Ukraine, the Multidimensional Poverty Index is much lower (0.001) than the
average in developing economies (0.114). Also, only a small proportion of the popu-
lation is vulnerable to multidimensional poverty (0.4%). More than a million people
live below the poverty line (2.4%). At the same time, more attention needs to be paid
to human health (59.7% is an indicator that is almost twice as high as the average in the
group of developing countries), which means that there is a need to review and evaluate
health care reforms in Ukraine. In Ukraine, health care expenditures in 2019 amount-
ed to 3.2% of GDP, which is more than twice less than in the EU.

In 2020, the multidimensional poverty index in Ukraine may increase by 12-14
points in our pessimistic scenario.

In Nigeria and Pakistan, the population in multidimensional poverty is 51.4% and
38.3%, respectively; however, the proportion of the population vulnerable to poverty
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was 16.8% and 12.9%, respectively, which is 3.3 and 7.2 percentage points lower, re-
spectively, for the indicator of Tajikistan. This indicates the continuation of a policy
narrowly aimed at groups of poor people. Given that the needs of the most and least
disadvantaged can be very different, targeted assistance should be developed. At the
same time, the average level of household wealth also differs significantly in different
countries (the gap can be more than 23 times).

Households are the richest in countries such as Luxembourg and Belgium (OECD
Wealth Distribution 2020). However, the average life satisfaction of households
in OECD countries increased slightly compared to 2013 (Eurostat, Income...n.d.).

Poverty is a complex phenomenon. The correlation between economic inequality
and the Multidimensional Poverty Index (as measured by the Gini coefficient) is in-
significant (United Nations Development Programme in Ukraine 2019). Therefore,
it is expedient to develop ways of overcoming poverty separately from the directions
of reducing income inequality. What is unifying is that the risks of poverty and in-
come inequality have the greatest impact on people with low incomes and insufficient
solvency.

New risks of poverty (along with existing ones, including insufficient income, the
social burden on households, which include young children, the unemployed, the dis-
abled, or the elderly in need of care) may include:

— forced self-isolation of household membersliving with a patient with the COVID-19
(without monetary compensation of income), as well as people who are subject
to isolation due to the limitations of crossing the borders with “red zone” countries;

— forced leave to look after young children and primary school pupils for the pe-
riod of quarantine in kindergartens and schools;

— reduced income when working conditions change (reduced working hours, tele-
working);

— a significant increase in transport costs for people working in strategic enter-
prises in the absence of public transport;

— increased costs of medical services and medicines due to COVID-19.
These risks lead to a short-term loss of solvency of households, and in the case
of their financial vulnerability and lack of an adequate level of sustainability of house-
hold finances, they create the preconditions for sudden poverty.

Problems of household income inequality in modern
conditions

Inequality mainly arises in the distribution of individual labor incomes among the
working-age population, different levels of social burden on households (which var-
ies significantly depending on its composition, number of employees, and the pres-
ence of family members in need of third-party care), as well as income differentiation
from capital.
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In the last decade, income inequality has been growing in almost all countries, but
at different rates. Since 1980, income inequality has grown rapidly in North Ameri-
ca and Asia and moderately in Europe (Alvaredo et al. 2018). On average, among the
OECD countries, the richest 20% earn 5.4 times more than the poorest 20% (OECD
Wealth Distribution 2020). On average, the richest 10% own more than half of the to-
tal household wealth.

The interactive computing tool, PovcalNet, is used to assess household income in-
equality and to make cross-country comparisons of welfare, inequality, and poverty
(it contains more than 1,900 surveys from 166 countries, covering 97.5% of the world’s
population; data available in PovcalNet are highly standardized). According to this
database, it is possible to assess the level of risk of poverty in individual European
countries for the formation or adjustment of public policy in the field of poverty re-
duction (Table 3).

Table 3. Poverty risk in some European countries in 2016-2018

Gross disposable . . The'

Country, ; Poverty Poverty  Gini Average population

Group |ncon!e i t.h? gap index index  monthly with signs

of countries R (SPG)* Wt** Rk income, $  of poverty,

curos in thousands

EU-27 9,781.2 73,796
Belgium 334.9 0.09 0.09 27.37 | 1,344.53 1,844
Czech Rep. 131.3 0 0 24.85 811.25 996
Denmark 200.0 0.07 0.18 28.75 1420.98 728
Germany 2,508.7 0 0 31.87 1419.3 13,048
Estonia 17.2 0.14 0.33 30.36 846.05 286
Ireland 135.7 0.08 0.05 32.81 1217.77 726
Greece 134.5 0.31 0.57 34.35 585.56 1,954
Spain 879.2 0.5 0.36 34.65 996.52 9,950
France 1,832.7 0 0 31.63 | 1,364.45 8,497
Croatia 37.7 0.26 0.28 30.35 581.36 783
Italy 1,370.9 1.01 0.99 3593 | 1,083.41 12,229
Cyprus 15.4 0 0.01 3142 | 1,159.96 132
Latvia 20.3 0.2 0.47 35.57 659.63 446
Lithuania 31.6 0.75 0.55 37.29 680.29 644
Luxemburg 28.7 0.13 0.09 34.9 2,171.98 106
Hungary 86.6 0.27 0.65 30.58 637.08 1,227
Holland 510.0 0.04 0.11 28.54 | 1,438.84 2,247
Austria 275.3 0.21 0.51 29.74 | 1,540.74 1,238
Poland 338.7 0.15 0.22 29.69 724.48 5,472
Portugal 160.5 0.13 0.36 33.8 689.78 1,777
Romania 144.3 0.85 1.9 36.02 392.64 4,603
Slovenia 32.3 0 0 24.22 984.32 268
Slovakia 62.5 1.08 0.33 25.17 652.66 655

63



Andrii Ramskyi

Table 3. (continued)

Gross disposable Uitz
Country, . P Poverty Poverty Gini Average population
income of the ) . cer e
Group obulation. billion gap index index monthly with signs
of countries pop ¢ (SPG)* Wit** ok income, $  of poverty,
euros .
in thousands
Finland 169.1 0.06 0.12 27.38 | 1,350.88 652
Sweden 323.6 0.11 0.19 28.77 | 1,455.22 1,660
United King- 1,933.4 0.13 0.06 34.78 | 1,265.29 12,168
dom
Norway 232.8 0.16 0.8 26.99 | 1,893.97 682
Switzerland 404.8 0 0 32.68 | 1,709.01 1,217
Ukraine 799 0 0 26.07 355.13 1,163***

Notes: * - square poverty gap (SPG), defined as the average income deficit below the poverty line;

** — poverty index W is the average value of the proportional poverty gap; Gini index — a measure of in-
equality between O (everyone has the same income) and 100 (the richest person has all the income);
*** - model calculations of the author taking into account the level of the shadow economy.

Source: State Statistics Service of Ukraine 2018; Data from The World Bank 2020; Eurostat,
Households... n.d.

In the studied group of countries, the highest value of the Gini index in 2016-2018 was
observed in Lithuania (37.29), Romania (36.02), and Italy (35.93). If the Gini index in each
country decreases by 1% per year, the global poverty rate may fall to about 5.4% in 2030,
equivalent to 100 million fewer people living in poverty (Lakner et al. 2019). In 2017-2018,
the risk of poverty decreased in most EU countries, but in countries such as Estonia,
Sweden, and the Czech Republic, there was an increase in the level of risk (0.9 percent-
age points, 1.1 percentage points, 0.3 percentage points respectively). At the same time,
more than a third of people in the OECD are at risk of falling into poverty (OECD Wealth
Distribution 2020). This can be explained by the lack of proper sustainability of house-
hold finances and the vulnerability to wage cuts, the main source of income. Analysis
of the indicator that refers to the number of people with signs of poverty showed a de-
pendence on the indicator referring to gross disposable income. The dependence density
is R2 = 0.8353, where y — gross disposable income of the population, and x — the number
of people with signs of poverty.

The financial implications of the Corona crisis show that global challenges have
a significant impact on household well-being, but household inequality is not dimin-
ishing. In European OECD countries, on average, one in five households faces deteri-
orating solvency (Eurostat, Income... n.d.).

Modern Ukrainian society is not just deeply stratified, it is polarized. At one end of the
scale, a relatively small (no more than 5-7%) group of the affluent population is concen-
trated, and at the other, at least a quarter of the population is barely surviving (Libanova
2014). The origins of modern inequality, at least in the public consciousness, are main-
ly due to non-compliance with the law and shadow activities. The rapid stratification
of Ukrainian society took place in the early 1990s, when abrupt changes in economic
conditions and large-scale privatization led to a concentration of resources and nation-
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al wealth in the hands of a relatively small group of people under the conditions of im-
poverishment and low-paid employment of the rest of the population (Libanova 2014).
For the wealthiest segments of Ukraine’s population, the growth rate of income between
2000 and 2019, regardless of the economic recovery, was much higher than for the aver-
age citizen. Unjustifiably high incomes are received by heads of state-owned enterprises,
enterprises classified as natural monopolies, as well as companies in which the state has
a share of the authorized capital. Against the background of deteriorating financial con-
ditions of these enterprises, such payments lead to increased costs and demand for higher
tariffs and prices. Managers’ incomes differ from the average salary by tens of times. Dur-
ing the Corona crisis, this causes social tension. In Ukraine, the share of the population
with per capita equivalent total income per month, below 2018’s actual subsistence level,
was 43.2%, which is 13.2 percentage points more than the expected result of 30%.

New risks to income inequality include declining incomes of the working population
at a faster rate than increasing financial and other passive household incomes.

In general, the pandemic has a strong negative impact on low-income households
worldwide, which can significantly increase inequality. In 2020, more than 90% of de-
veloping countries are likely to have negative per capita income growth rates (Gaspar,
Lam, and Raissi 2020).

Public investment in education, health, and the environment are needed both
to combat existing inequality and to prevent its growth in the future (Alvaredo
et al. 2018).

State support

Many governments, through state support mechanisms, take measures to reduce the
negative effects on households, combining support for labor markets and the corpo-
rate sector to halt rising unemployment. Measures vary from country to country, but
in some cases, they include assistance to households and businesses. Business assis-
tance is provided in the following three main forms: state guarantees; low interest rate
loans and other forms of debt financing, including convertible bonds; and the direct
introduction of equity by the state. The analysis showed that without any government
intervention, 20% of the firms surveyed (in the intersectoral sample of almost a million
firms operating in 16 European countries) would lose liquidity in one month (Gurria
2020). Up to 38% of firms could lose liquidity within three months.

As a result of the pandemic, the global economy is projected to shrink to -4.9%
in 2020, which is significantly worse than during the 2008-2009 financial crisis.

In emerging market countries, budgetary responses to the pandemic are now esti-
mated at an average of 5% of GDP, which is significant but less than in developed econ-
omies. However, the budget deficit is projected to increase sharply in 2020 to an average
of 10.5% of GDP, more than double the previous year. As many low-income countries
have pursued policies of fiscal consolidation, rising health care spending, and social
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protection, there will be no fiscal risks. In countries (particularly in Ukraine), where
public finances have been consolidated through reduced social spending and fund-
ing for health facilities, it may lead to public investment and increased current spend-
ing on health care in the treatment of patients with the COVID-19 pandemic.

Some countries have taken budgetary measures to contain the pandemic and re-
duce its damage to the economy. The tools of the social protection system also stabi-
lize income and consumption (Gaspar, Lam, and Raissi 2020).

State aid in EU countries is provided in accordance with the provisions of the Trea-
ty on the Functioning of the European Union. Funding of more than €22.5 billion
is given to state aid measures taken under Article 107 (2)b TFEU, including assistance
to deal with damage caused by natural disasters or emergencies. More than €114 billion
has been allocated to meet the objectives set out in Article 107 (3)b TFEU - assistance
to facilitate the implementation of an important project of common European inter-
est or to remedy serious disturbances in a Member State’s economy. About €530 bil-
lion has been allocated to state aid measures taken under Article 107 (3)c TFEU - aid
to facilitate the development of certain economic activities or certain economic are-
as, where such aid does not adversely affect trading conditions to an extent contrary
to the common interest (European Commission 2021).

The generalized state aid scheme during the outbreak of new dangerous diseases in the
EU is aimed at improving the living standards of the population and provides funding
for measures to eliminate the consequences of the prevention, spread, and localization
of the disease, the treatment and rehabilitation of patients, research, development, and
testing of new drugs for dangerous diseases, vaccine development, insurance of medical
workers who directly provide medical services; to eliminate serious disturbances in the
economy through targeted assistance to households and enterprises; to promote the de-
velopment of certain economic activities or certain economic areas.

In Ukraine, the Ministry of Finance has established the Fund for Combatting
COVID-109. The activities of the Fund and the allocation of funds are regulated by res-
olutions of the Cabinet of Ministers of Ukraine, in particular: Resolution of the Cab-
inet of Ministers of April 22, 2020, Ne 302 “On approval of the Procedure for using
the Fund for Acute Respiratory Disease COVID-19 caused by SARS-CoV-2 corona-
virus and its consequences”; Resolution of the Cabinet of Ministers of April 27, 2020,
Ne 308 “On the allocation of funds for the provision of financial assistance to the Fund
of Compulsory State Social Insurance in the Event of Unemployment”; Resolution
of the Cabinet of Ministers of April 29, 2020, Ne 354 “On the allocation of funds for
the purchase of ventilators.”

As of July 31, 2020, UAH 65.95 billion (or 1.7% of GDP, which is almost three
times less than the average in the EU countries) was allocated for the measures pro-
vided by the regulations of Ukraine (Table 4). At the same time, more than half of all
funds were allocated for the construction and reconstruction of roads of state impor-
tance. In our opinion, funding for these works should not have been provided by the
COVID-19 Anti-Crisis Fund.
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Table 4. Use of the Fund for Combatting COVID-19 as of 31.07.2020

Funds Spent
Cash
. . allocated, ) from the
Direction Measures expenditures,
UAH - allocated
o UAH millions
millions sum, %
1 | Cash assistance Cash assistance to children 1155.0 549.7 1.7
to citizens of entrepreneurs
(individuals)
2 | Social support Financial assistance to the 6972.5 6079.4 87.2
Unemployment Insurance
Fund
3 | Social support Financial assistance to the 2512.1 1538.2 61.2

Social Insurance Fund (incl.
for the payment of sick

leave)
4 | Measures to prevent Purchase of ventilators 100 0 0
outbreaks
of COVID-19.
5 | Measures to prevent Provision of laboratories 2990 339.1 11.3

outbreaks of COVID-19 | of Min. of Health, and
purchase of personal
protective equipment
6 | Measures to prevent Prevention of COVID-19 23.7 5.9 24.7
outbreaks of COVID-19 | in institutions of the State
Penitentiary Service

7 | Measures to prevent Reimbursement for 52.5 52.5 100
outbreaks of COVID-19 | Independent External
Evaluation trials in 2020

8 | Measures to prevent Construction, 35000 3505.7 10
outbreaks of COVID-19 | reconstruction, and repairs
of state roads

9 | Measures to prevent Equipment for reception 5300 0 0
outbreaks of COVID-19 | departments of support
hospitals
10 | Measures to prevent Construction and repair 1680 0 0

outbreaks of COVID-19 | of reception departments
of support hospitals

11 | Measures to prevent Purchase of equipment, 41.2 0 0
outbreaks of COVID-19 | personal protective
equipment
12 | Measures to prevent State support in the field 1000 0 0

outbreaks of COVID-19 | of culture, tourism, and
creative industries

13 | Surcharges Surcharges for the 2530 1845.1 72.9
for employees members of the military,
on liquidation National Guard, State
of COVID-19 Border Service, and police
of the Ministry of Internal
Affairs
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Table 4. (continued)

Funds Spent
Cash
. . allocated, ) from the
Direction Measures expenditures,
UAH - allocated
o UAH millions
millions sum, %

14 | Surcharges Surcharges for medical 1711 91.2 19.1

for employees workers in health care

on liquidation facilities of the Ministry

of COVID-19 of Internal Affairs
15 | Surcharges Increased allowances and 5955.4 0 0

for employees surcharges for medical

on liquidation workers

of COVID-19
16 | Restoration of state Partial recovery 475.8 0 0

budget expenditures of expenditures in the field

of physical culture and
sports
Total | 65,959.3 14,006.6 21.2

Source: Minfin systematizes information... 2020.

The directions cited in Table 4 were financed only by 21.2% (or 0.35% of GDP), which
indicates funds were diverted from their intended purpose or misused. Under some
programs, no funding has started at all: the purchase of ventilators, increased allow-
ances and surcharges for medical workers, the purchase of equipment for reception
departments of support hospitals, etc. In this regard, it is proposed to strengthen state
financial control by the Accounting Chamber of Ukraine, state internal audit in the
Ministry of Finance of Ukraine and introduce monitoring of funding for these areas
by the Ministry of Social Policy of Ukraine.

Conclusions and suggestions

Summing up the analysis of the problem of poverty and income inequality in the
context of new global challenges and making the important conclusions for Ukraine,
it should be noted:

1. The tendency to reduce extreme poverty, which has become entrenched in mod-
ern society over the past decade, has been reversed, exacerbating the problems
of poverty under the influence of the spread of the disease dangerous to humans,
i.e., the COVID-19 pandemic.

2. New risks of poverty both in Ukraine and around the world may include forced
self-isolation of people (without monetary compensation of income), forced un-
paid leave to look after young children and primary school pupils for the peri-
od of quarantine in kindergartens and schools; reduced income when changing
working conditions (reduced working hours, teleworking); increased expendi-
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tures on medical services, medicines through COVID-19 and other unforeseen

expenses by households.

3. The generalized scheme of state aid during the outbreak of the new dangerous
disease should be aimed at improving the living standards of the population and
provide funding for measures to eliminate the effects of COVID-19 and the in-
surance of health workers who directly provide medical services; eliminating se-
rious disturbances in the economy through targeted assistance to households and
enterprises; promoting the development of certain economic activities or certain
economic areas.

4. The main ways to overcome poverty and income inequality to restore the resil-
ience of financially vulnerable Ukrainian households and ensure the development
of human capital can include:

— expanding the list of unemployment benefits, in particular, for payments for
reduced working hours, unpaid leave, early termination of the contract for the
quarantine period, transition to temporary work with lower wages;

— introducing paid leave for one of the parents to look after young chil-
dren and primary school students for the period of quarantine in kinder-
gartens and schools;

— simplifying the procedure for obtaining long-term sick leave for the treatment
and rehabilitation of patients, as well as legislative consolidation of sick pay
to isolate all family members living with the patient during outbreaks of dan-
gerous diseases, including the COVID-19 pandemic;

— introducing incentives for employers to set up safe work and create new jobs.

In these cases, a simplified form of state support for the sustainability of Ukrain-
ian household finances may include short-term, interest-free loans and direct
grants in the amount of the minimum wage. Also, in such situations, a non-stand-
ard form of state communication should be used, and the legislative framework,
in particular the Labor Code of Ukraine, should be amended.

5. The deepening impact of global risks on the financial sustainability of national
economies and, accordingly, on households actualizes the formation by modern
society of a new institutional framework for sustainable economic growth and
improves the welfare of the population.
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Sposoby przezwyciezania ubdstwa i nieréwnosci
dochodowych w kontekscie nowych globalnych
wyzwan: najwazniejsze wnioski dla Ukrainy

Artykut analizuje zagrozenia zwigzane z pogtebianiem sie ubdstwa i nieréwnosci do-
chodowych, ktére wynikaja z globalnych wyzwan zwigzanych ze starzeniem sie popu-
lacji, utratg miejsc pracy w wyniku kurczacych sie rynkéw zbytu, wojnami handlowymi,
dtugotrwaty kwarantanng i przestrzeganiem zasad bezpiecznego dystansowania sie
ludzi w ramach $rodkéw ograniczajacych rozprzestrzenianie sie COVID-19, charakte-
rem zatrudnienia (praca zdalna, czasowe ograniczenie migracji zarobkowej) oraz inny-
mi normami stuzacymi walce z grozng chorobg zakazna.

Biorac pod uwage fakt, ze zapobieganie rozprzestrzenianiu sie i lokalizacja niebez-
piecznych chordb, ich leczenie i rehabilitacja pacjentéw dotykajg wszystkie czesci
populacji, maja negatywny wptyw na wszystkie dziedziny zycia ludzi, a takze przy-
czyniaja sie do wzrostu zagrozen spoteczno-ekonomicznych, w tym ubdstwa i nie-
réwnosci, badanie tego zagadnienia jest niezwykle istotne. Konsekwencje finansowe
tych wyzwan dla wielu gospodarstw domowych wyrazaja sie w spadku dochodow
realnych, wzroscie kosztéw i dtugéw oraz ich niesptacaniu, co generalnie powoduje
nagte ubdstwo i zwiekszajace sie nieréwnosci dochodowe i majatkowe.

Cel artykutu: Zbadanie zagrozenia ubéstwem, w tym nagtego ubdstwa, nieréwnosci
dochodowych gospodarstw domowych w sytuacji walki z pandemiag COVID-19 oraz
wskazanie sposobow ich przezwyciezenia.
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Metody: przeglad literatury naukowej, prezentacja danych statystycznych i badania
statystyczne.

Ustalenia i warto$¢ dodana: W wyniku badan przedstawiono liste nowych zagrozen
ubdstwem i nierdwnosciami dochodowymi oraz podsumowano wstepne oceny skut-
kéow COVID-19 dla gospodarstw domowych; okreslono oznaki kréotkoterminowych
strat; oceniono wyptacalno$¢ gospodarstw domowych jako mozliwy powdd nagtego
ubdstwa; dokonano miedzykrajowych poréwnan zagrozenia ubostwem; przedstawio-
no system pomocy panstwa majacy na celu poprawe poziomu zycia ludzi w okresie
wybuchu nowych niebezpiecznych choréb w UE i na Ukrainie; okreslono sposoby
przezwyciezenia ubdstwa i nieréwnosci dochodowych stuzace przywrdceniu bezpie-
czenstwa finansowego gospodarstw domowych znajdujgcych sie w trudnej sytuacji
finansowej i zapewnieniu rozwoju kapitatu ludzkiego.

Stowa kluczowe: finanse gospodarstw domowych, stabilno$¢ finansowa, walka

z ubdstwem, nieréwnosci, migracje zarobkowe, bezrobocie, pandemia COVID-19,
ekonomiczne konsekwencje globalizacji, panstwowe wsparcie gospodarstw
domowych

© by the author, licensee £6dzZ University - £6dz University Press,
t6dz, Poland. This article is an open access article distributed under

creative the terms and conditions of the Creative Commons Attribution
commons license CC-BY-NC-ND 4.0

(https://creativecommons.org/licenses/by-nc-nd/4.0/)
Received: 2020-10-30; verified: 2021-04-20. Accepted: 2021-05-27

73


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/




Comparative Economic Research. Central and Eastern Europe
Volume 24, Number 3, 2021
https://doi.org/10.18778/1508-2008.24.22 Member since 2018

JM13708

O PE

c

A Review of the Impact of the Digital
Transformation on the Global and European
Economy

Zofia Wysokinska https:/orcid.org/0000-0002-8052- 794X

Ph.D., Full Professor at the University of Lodz, Faculty of Economics and Sociology
Department of World Economy and European Integration, Lodz, Poland

e-mail: zofia.wysokinska@uni.lodz.pl

Abstract

The paper aims to present digital transformation as a process that has been taking
place in the digital economy and the European Union’s economy in recent years and
its impact on changes in the economic and social sphere. As a starting point, this paper
considers the importance of advanced technology products in the global production
and trade in the global and European economy, including information and communi-
cation technologies, which constitute the primary basis for the development of the
digital economy.

The paper shows that leading technologies can allow sustainable development goals
(SDGs) to be achieved faster and more effectively. It is necessary to eliminate the
persistent, significant income differences between developing and highly developed
countries and disparities in access to the use of innovative solutions (including social
innovation).
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Introduction - The position of advanced technology
products in global and European exports

Technology is a crucial factor that influences economic competitiveness in the global
and European economies. High-tech industries are booming in international trade,*
and their dynamism helps improve performance in other sectors. Investments in re-
search, development, innovation, and skills, which are essential for economic growth
and the development of the knowledge-based economy, are a key EU policy area.

In the period 2015-2018, advanced technology products® had a relatively stable
share in the total global exports of the 75 countries surveyed,® amounting to more than
18%, with a slight decrease in this share in 2018 compared to the previous year - from
18.75% to 18.47% (Table 1).

Table 1. Analysis of the export of advanced technology products for 75 countries, considering
10 product groups (including group 891: arms and ammunition), USD billion, %

YEAR 2015 2016 2017 2018

Export of all products 15026,6 14 634,6 16 063,3 17 538,6
Export of advanced technology products 2 804,2 27381 3011,2 3238,6
Export dynamics (previous year = 100%) 100,00 97,64 109,97 107,55
Export dynamics (2015 = 100%) 100,00 97,64 107,38 115,49
The share of exports of advanced technology 18,66 18,71 18,75 18,47
products in the export of all products

Export dynamics (previous year = 100%) 100,00 100,25 100,19 98,51
Export share dynamics (2015 = 100%) 100,00 100,25 100,45 98,95

Note: The number of countries depends on the availability of data for ten selected product groups; all
data for the group of selected countries.
Source: UN COMTRADE database.

Table 2 presents the analysis of the export of advanced technology products for 26
European Union (EU) countries (excluding Romania and Slovenia due to a lack of data),
considering 10 product groups.* Based on these results, we can conclude that through-
out the analyzed period of 2015-2018, the value of exports of advanced technology

1 See Table 1.
2 Excluding group 891: arms and ammunition.

3 Own study - data according to UN Comtrade database. Calculations of export trends of ad-
vanced technology products in selected countries of the world and the European Union in 2015-
2018 - according to the UN international commodity nomenclature - Standard International Trade
Classification, (SITC) Rev.3 for High-Skill and Technology Intensive Manufactures, which include the
goods of section 5, divisions 75; 76; 87; 88 and groups: 776; 792; 891; 892; 896; 897 - The Least De-
veloped Countries Report 2014 UNCTAD, Growth with structural transformation: A post-2015 de-
velopment agenda, https://unctad.org/system/files/official-document/ldc2014_en.pdf (accessed:
1.08.2018) p. XII. The surveyed countries in this study are 75 countries of the world that reported
their data on the export of technologically advanced goods to the UN Comtrade database.

4 Excluding group 891: arms and ammunition.
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products in the EU systematically increased, reaching a peak in 2018 of USD 732.5 bil-
lion. The dynamics of their exports in 2018, compared to 2015, rose to the level of 115%.
It should be noted, however, that although the share of the analyzed products in the
trade of the surveyed EU countries (excluding Romania) was characterized by an up-
ward trend in 2015-2017, it decreased in 2018, from 12.26% to 11.90% (Table 2).

The share of exports of advanced technology products in EU exports in the analyz-
ed period was approx. 6 percentage points lower than the share of this product group
in the world trade. This resulted i. a. from the growing position of mainly Asian coun-
tries in the production and export of goods with a higher degree of processing and
technology content. According to the European Innovation Ranking, published by the
European Commission in 2019, South Korea and Japan’s positions deserve particular
attention (European Commission 2020b; see also: Komisja Europejska 2019).

Table 2. Analysis of the export of advanced technology products for 26 selected European Union
countries®, considering 10 product groups (including group 891: arms and ammunition), USD billion, %

YEAR 2015 2016 2017 2018
Export of all products for 27 selected 5143,0 5148,1 56379 6155,2
countries
Export of advanced technology products 637,0 643,8 691,0 732,5
Export dynamics (previous year = 100%) 100,00 101,06 107,33 106,01
Export dynamics (2015 = 100%) 100,00 101,06 108,47 114,99
The share of exports of advanced technology 12,39 12,51% 12,26 11,90
products in the export of all products
Export share dynamics (previous 100,00 100,96 98,01 97,11
year = 100%)
Export share dynamics (2015 = 100%) 100,00 100,96 98,95 96,08

Note: all data for the group of selected countries.

*No complete data for Romania and Slovenia
Source: UN COMTRADE database.

Export of advanced technology products

In 2019, the EU-27 countries exported almost a quarter of advanced technology prod-
ucts to the United States (24.7%), followed by China (11.7%) and the United Kingdom
(11.0%). Exports increased from €188 billion to €382 billion between 2009 and 2019,
which meant an average annual growth rate of 7.4%. Among the six largest partners
of the EU-27, exports to the United States increased the most in absolute terms, from
€36 billion to €94 billion, while exports to China showed the highest average annual
growth rate (12.9%).

Pharmacy represented the most considerable value in the export of advanced tech-
nology products in 2019 (€91.7 billion). It was also the group with the highest average
annual growth rate (12.9%) between 2009 and 2019. Growth rates above 5% were also
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observed in the export of aerospace (9.4%), scientific instruments (7.6%), and electrical
machinery (5.8%). Lower growth rates were recorded in the groups of computers and
office machines (2.2%), non-electric machinery (2.9%), chemistry (3.1%), armament
(3.8%), and electronics-telecommunications (4.9%). In 2019, pharmacy was the most
important group of high-tech products in EU-27 exports to the United States, Swit-
zerland, Japan, and Russia. The USA was the leading partner in EU-27 exports in as
many as seven categories, including electronics-telecommunication (next to China).
In exports to Great Britain, computers and office machines was the leading product
group (based on Eurostat 2021).

The 2019 trade deficit with China was mainly due to deficits in electronics-telecom-
munications (-€48 billion) and computers and office machines (-€39 billion). The trade
surplus with the UK was broken down into more groups, the four largest of which were
pharmacy (€4 billion), electronics-telecommunications, scientific instruments, and
computers and office machines (all three €3 billion). In the case of the United States,
there was both a large deficit in aerospace (-€14 billion) and an even more significant
surplus in the group of pharmacy (€18 billion) (Eurostat 2021).

Summary:

— The production of advanced technology products in the EU showed a marked

increase from €288 billion to €337 billion between 2008 and 2018.

— Between 2015 and 2018, the value of export of advanced technology products
in the EU grew steadily, reaching the apogee in 2018 of €732.5 billion. The 2018
dynamics of exports, compared to 2015, increased to the level of 115% (similar
to the analyzed global export of 75 world countries). The share of advanced tech-
nology products in the EU was stable at approx. 12%.

— The largest part, almost a quarter of the export of advanced technology products
from EU countries, was sent to the United States, and then to China and Great
Britain (approx. 11%). The export increased from €188 billion to €382 billion
in the analyzed decade, corresponding to an average annual growth rate of 7.4%.

— There was a relatively large deficit in the EU trade in advanced technology prod-
ucts with China. The second partner for which the EU recorded a trade deficit
was Vietnam, while a trade surplus with the United Kingdom, the United States,
and Russia was observed.

The impact of digital technologies on economic and social
development
Digitization has transformed economic activity worldwide in recent years, thanks

to radically reduced costs of collecting, storing, and processing data and significantly
increased computing power.’

5 Own study based on: UNCTAD 2017b; 2018a, pp. 1-30; 2019.
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UN reports show the scale of new opportunities that the development of the dig-
ital economy allows, including assistance to smaller companies in developing coun-
tries in accessing the global market, which allows for more effective integration with
the global market and creates new opportunities to generate income. Information and
communication technologies (ICT), e-commerce, and new digital applications are
used to promote entrepreneurship, including women’s empowerment as entrepreneurs
and traders, and to support creative and innovative production activities and create
attractive new jobs. Also, mobile and digital solutions contribute to facilitating finan-
cial integration. Through access to the Internet, small companies in developing coun-
tries may have a chance to access various services “in the cloud” and obtain funding
for their activity on Internet platforms.

However, UNCTAD (United Nations Conference on Trade and Development) ex-
perts say that many developing countries, particularly the Least Developed Countries
(LDCs), are still too poorly prepared to take advantage of the many opportunities
that digitization presents. There is also a risk that digitization will increase polari-
zation and worsen income inequality, as significant gains in labor productivity can
be mainly generated by a narrow group of highly skilled professionals (UNCTAD
2019). High dynamics of development are typical of economies that largely use inter-
net platforms, where operation brings significant benefits, especially to first contrac-
tors. Indeed, the top four companies in the world (by market capitalization) - Apple,
Alphabet (Google), Microsoft, and Amazon - are closely linked to the digital econ-
omy (based on UNCTAD 2017a). There are also concerns about how data flows are
used in the context of privacy and online security issues. The rapid pace of evolution
of the digital economy results from technologies and innovations that have developed
over several decades and are becoming increasingly common. High-speed broadband
access to increasing computing power, storage, and lowered ICT hardware and data
management costs have facilitated the digitization process. The key technologies un-
derpinning the growing digital economy are advanced robotics, artificial intelligence,
the Internet of Things (IoT), cloud computing, big data analytics, and three-dimen-
sional (3D) printing.

Global digital platforms have taken many steps to strengthen their competitive po-
sition, including acquiring potential competitors and expanding into new markets.
The most important achievements are the acquisition of LinkedIn by Microsoft and
WhatsApp by Facebook. Alphabet (Google) and Microsoft have invested in telecom-
munications equipment, buying Motorola and Nokia, respectively. Major platforms
have also made other significant acquisitions in the retail, advertising, and marketing
industries, entering the non-residential real estate markets. Other steps include stra-
tegic investment in research and development (R&D) and lobbying in national and
international decision-making circles. At the same time, strategic partnerships be-
tween multinational enterprises (MNEs) in traditional sectors are explored. For ex-
ample, Walmart cooperates with Google to use Google Assistant; Ford and Daimler
joined Baidu on the Apollo platform; Google has built the Android Automotive plat-
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form with Volvo and Audi. Intel and Facebook are working together to develop a new
Artificial Intelligence.®

The economic geography of the digital economy does not follow the traditional
North-South division. It is consistently led by one highly developed and one develop-
ing country: The United States and China. These two countries account for 75% of all
blockchain patents,” 50% of global IoT spending, and over 75% of the global public
cloud computing market. These two countries hold 90 percent of the world’s 70 larg-
est digital platforms’ capitalized market value. Europe’s share is 4%, while Africa and
Latin America together have only 1%. The seven ‘super platforms’ — Microsoft, Apple,
Amazon, Google, Facebook, Tencent, and Alibaba — account for two-thirds of the total
market value. Therefore, in many digital technologies, the rest of the world, especial-
ly Africa and Latin America, lag far behind The United States and China (UNCTAD
2019, p. 3).

The diversified pace of development of the digital
economy in different regions of the world

In 2015, the global production of ICT goods and services accounted for around 6.5%
of global gross domestic product (GDP), and approximately 100 million people are em-
ployed in the ICT services sector alone. The export of ICT services increased by 40%
between 2010 and 2015. Global e-commerce sales in 2015 reached USD 25.3 trillion,
90% of which was in the form of business-to-business e-commerce and 10% in the
form of business-to-consumer (B2C) sales. UNCTAD estimates that B2C cross-border
e-commerce was worth around USD 189 billion in 2015, which corresponded to 7%
of total B2C e-commerce. Sales of robots also peaked, and the worldwide shipments
of 3D printers more than doubled in 2016 to over 450,000, approaching 6.7 million
in 2020. Global Internet access in 2019 had increased 66-fold compared to 2005.

At the same time, it is important to monitor the geographic structure of the on-
line business. Although the number of Internet users increased by 60% between
2010 and 2015, more than half of the world’s population remained offline. Broadband
Internet in developing countries, if available, is relatively slow and expensive, limit-
ing businesses” and individuals’ ability to use it productively. Only 16% of the world’s
adult population used the Internet to pay bills or purchase goods. And while more
than 70% of the population in several developed countries has already purchased

6 UNCTAD 2019, pp. 6-9.

7 Blockchain is a decentralized and dispersed database in an open-source Internet network with
a peer-to peer (P2P) architecture without central computers and without a centralized place of data
storage, used for recording individual transactions, payments, or accounting entries, encoded us-
ing cryptographic algorithms. In fact, blockchain is a kind of decentralized and dispersed register
of transactions, or in other words, it is a decentralized transaction platform in a dispersed network
infrastructure. Blockchain is a public and open register that can be accessed by anyone, Rochowicz
2018; see also: UNCTAD 2019, p. 6.
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goods and services online, the equivalent share in most LDCs was only 2% (UNCTAD
2017b, pp. 1-2).

Meanwhile, most micro, small, and medium-sized enterprises (MSME) in devel-
oping countries are still poorly prepared to take advantage of the digital economy.
Small businesses tend to use the Internet to sell online much less frequently than large
companies. Only 4% of all 3D printers are used in Africa and Latin America. The use
of robots is also very limited in most developing countries, except for some coun-
tries in Asia where they are used quite widely. As the digital economy evolves, there
is a greater need to ensure that as many people and companies as possible in develop-
ing countries can benefit from the digital economy.

Depending on the definition of the digital economy, estimates of its size range from
4.5 to 15.5 percent of global GDP. In terms of value-added estimates in the ICT sec-
tor, the United States and China together account for almost 40%. However, in terms
of GDP share, this sector is the largest in Taiwan, Ireland, and Malaysia. Global em-
ployment in the ICT sector increased from 34 million people in 2010 to 39 million
in 2015, with computer services accounting for the largest share (38%). The share
of the ICT sector in total employment increased from 1.8% to 2% over the same peri-
od (UNCTAD 2019, pp. 15-17).

Digital technologies have a significant impact on the development of the Micro,
Small, and Medium-sized Enterprises (MSME) sector, especially in developing coun-
tries. It means they have a chance to present their offer on the digital platform and bet-
ter access to the global market. It allows companies to reduce costs, streamline their
supply chain, and more easily sell products and services worldwide.

The ability of countries and businesses to use new digital resources has become
a key determinant of competitiveness. However, the overall impact of digitization can
vary widely between countries and economic sectors. This makes it increasingly im-
portant for governments to provide them with a sufficient supply of skilled workers
with strong cognitive, adaptive, and creative abilities necessary to operate modern
devices in the ICT sector.

In developing the digital economy, the need for international cooperation in today’s
world is increasing, mainly to prevent adverse effects leading to the widening of digital
divides and the generation of even bigger income inequalities.

Digitization creates many new opportunities for entrepreneurs and business-
es, as well as benefits for consumers. An example of this is the global development
of e-commerce. Consistency with international commitments such as the 2030 Agen-
da for Sustainable Development requires international efforts to ensure that no coun-
try is left behind in the digital transition.®

8 For more on this topic, see UNCTAD 2018b.
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The growing role of e-commerce

Although e-commerce is an integral part of the developing digital economy, its ef-
fects are still difficult to measure. The development of global e-commerce illustrates
how the increased use of ICT is reshaping production and trade, which significantly
impacts developing countries. Official statistics on leading e-commerce markets, in-
cluding business-to-business and business-to-consumer e-commerce, show that global
e-commerce has reached USD 25.3 trillion.

China has become the world’s largest e-commerce market for individual customers
(USD 617 billion), followed closely by the United States (USD 612 billion). The United
States, on the other hand, has the largest B2B market worth more than USD 6 trillion
and is far ahead of Japan (USD 2.4 trillion) in this respect. No developing or trans-
forming economy, except China, was placed in the top ten e-commerce markets in 2015
(UNCTAD 2018b, pp. 1-3).

The business-to-business segment currently has the largest share in the e-com-
merce market, while the business-to-consumer segment is growing rapidly. In fact,
in most developing and transition countries, online shoppers make up a small frac-
tion of all internet users. Unlike social networks, where activity rates are relatively
high among Internet users in developing countries, the percentage of Internet users
engaging in e-commerce is much lower. It may reflect limited purchasing power and
inhibiting factors such as a lack of confidence and limited purchasing possibilities,
including the lack of local language content and unsatisfactory level of delivery and
payment services (UNCTAD 2018b, pp. 1-3).

The 2017 value of global e-commerce was estimated at USD 23.8 trillion, based
on arevised methodology. The value of global B2B e-commerce in 2018 was USD 21 tril-
lion, representing 83% of all e-commerce, comprising both sales on online market
platforms and electronic data interchange transactions. B2C e-commerce was valued
at USD 4.4 trillion, up by 16% from 2017. Cross-border B2C e-commerce sales amount-
ed to USD 404 billion in 2018, representing an increase of 7% over 2017. The Unit-
ed States continued to dominate the overall e-commerce market, remaining among
the top three countries by B2C e-commerce sales, alongside China and the United
Kingdom. Together they had more than 1.4 billion people shopping online in 2018
(UNCTAD 2020).

The idea and concept of the European Union’s Digital
Single Market

On May 20, 2010, the European Commission published a report entitled “A new strategy
for the single market - at the service of Europe’s economy and society” to supplement the
Europe 2020 strategy. The purpose of this document was to identify the need to develop
a comprehensive strategy for the European Single Market, covering all the policies con-
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cerned, including digital policy. The report also identifies several initiatives to support
the Single Market by removing significant barriers to its operation. The Commission’s
report and the resolution of the European Parliament of May 20, 2010, on bringing the
single market closer to consumers and citizens (Rezolucja Parlamentu Europejskiego
w sprawie przybliZenia jednolitego rynku konsumentom i obywatelom 2010) provided
the basis for the Communication entitled “Towards a Single Market Act”, in which the
Commission put forward a series of measures to boost the EU economy and create jobs
(Komunikat Komisji do Parlamentu Europejskiego, Rady, Europejskiego Komitetu Eko-
nomiczno-spolecznego i Komitetu Regiondw 2010). With reference to its Communica-
tion of January 11, 2012, entitled “A coherent framework for building trust in the Digital
Single Market for e-commerce and online services” (Komunikat Komisji do Parlamentu
Europejskiego, Rady, Europejskiego Komitetu Ekonomiczno-Spolecznego i Komitetu
Regiondéw 2012), the Commission published in June 2012 a Communication on “Better
Governance for the Single Market” (Komunikat Komisji do Parlamentu Europejskiego,
Rady, Europejskiego Komitetu Ekonomiczno-Spotecznego i Komitetu Regiondw 2012b),
which proposed focusing on sectors with the highest growth potential, including net-
work sectors (e.g., energy and telecommunications). In October 2012, the Commission
presented a second set of proposals called the Single Market Act II . It included 12 core
actions that focused on the four main drivers of economic growth, increasing employ-
ment and confidence: integrated networks, cross-border mobility of citizens and busi-
nesses, the digital economy, and actions to strengthen consistency and enhancing con-
sumer benefits (Komunikat Komisji do Parlamentu Europejskiego, Rady, Europejskiego
Komitetu Ekonomiczno-Spotecznego i Komitetu Regionow 2012c¢).

On May 6, 2015, the Commission adopted the Digital Single Market Strategy based
on three pillars: 1) providing consumers and businesses with easier access to digital goods
and services across Europe; 2) creating appropriate and equal conditions for the func-
tioning of digital networks and innovative services to flourish; 3) maximizing the growth
potential of the digital economy.

The Digital Single Market Strategy aims to address several challenges of digitizing
European society, but its overarching goal is to facilitate cross-border e-commerce
in the EU. It is broadly in line with the European Parliament’s long-promoted initia-
tives to achieve the Digital Single Market, which essentially removes national barriers
to online transactions.

The authors of the document entitled “Contribution to economic growth: The Eu-
ropean Digital Single Market. Economic benefits for citizens and businesses. A study
commissioned by the IMCO Commission, the European Parliament”, identified
around €177 billion in potential annual economic gains (in current euro value) from
the full implementation of legislative measures introduced or envisaged to be adopt-
ed. It corresponded to 1.2% of current (2017) GDP, based on European Commission
estimates (Scott Marcus, Petropoulos, and Yeung 2019, pp. 8-12).

However, the Digital Single Market Strategy primarily aims to strengthen the EU
in many ways. Most of the benefits of implementing this strategy come from (1) sup-
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porting the digital single market or (2) further promoting the digitization of the EU.
It is foreseen that the cross-border electronic ordering of both physical and virtual
goods and services in the Digital Single Market would be as easy and cost-effective
as at the national level. Likewise, many e-government services, including health and
business start-up services, would be as easy and cost-effective cross-border as domes-
tically. Thus, the benefits of the single market can lead to lower prices, broader choice
possibilities, and greater convenience for consumers, economies of scale, and increased
competitiveness of the EU compared to global trading partners.

A fully implemented Digital Single Market can contribute to the better use of digi-
tal technology than is currently the case in the EU. High-speed broadband, mobile ser-
vices (5G), artificial intelligence, robotics, big databases, machine learning, the Internet
of Things, cloud computing, and blockchain technology are likely to play transformative
roles in the EU economy and society. Comprehensive digitization of the EU is expected
to increase productivity, lower transaction costs, increase the innovativeness of products,
services, and processes, and make the EU more competitive in the global market.

Therefore, the EU’s transformation through digitization depends on adopting
arange of technologies, such as artificial intelligence, robotics, big data, machine learn-
ing, the Internet of Things, and blockchain. Most estimates of future global benefits
amount to trillions of euros per year; thus, the EU is potentially on the verge of a tru-
ly transformational change.

The cumulative benefits of adopting the legislation proposed under the Digital Sin-
gle Market Strategy result from two different but overlapping dimensions: the benefits
of the single market and the benefits of digitalization (Scott Marcus, Petropoulos, and
Yeung 2019, pp. 11-12).

The idea behind the Digital Single Market is essentially to remove all national re-
strictions on internet transactions. The idea is based on the single market concept:
to eliminate trade barriers between the Member States to increase economic pros-
perity and create “even closer ties between the peoples of Europe.” This idea was then
transformed into the concept of the internal market, defined as “an area without inter-
nal frontiers within which the free movement of goods, persons, services, and capital
is ensured”. The European Commission has also published conclusions that explain
the rationale behind the future single market concept for online platforms (Komu-
nikat Komisji do Parlamentu Europejskiego, Rady, Europejskiego Komitetu Ekonom-
iczno-Spolecznego i Komitetu Regionéw 2016).

Therefore, the Single European Digital Market is a market in which the free move-
ment of people, services, and capital is ensured. Also, natural persons and enterpris-
es can easily access and engage in online activities under fair competition conditions
and a high level of consumer and personal data protection regardless of their nation-
ality or place of residence.’

9 Articles 4(2)(a), 26, 27,114 and 115 of the Treaty on the Functioning of the European Union (TFEU);
see also: Ratcliff, Martinello, and McGourty 2021.
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The concept of digitization of the European industry

To ensure a fair, open, and secure digital environment, the European Commission has
identified three main emerging challenges:

— ensuring that online platforms can continue to benefit the economy and society,

— developing the European economy based on widely available databases (Big

Data),

— protecting Europe by addressing cybersecurity challenges.

Europe’s industry digitization tools can help companies, researchers, and public au-
thorities make the most of new technologies by combining national and regional ini-
tiatives and boosting investment through strategic partnerships and networks.

The industry is one of the pillars of the European economy, as the manufacturing sec-
tor in the EU comprises 2 million enterprises, 33 million jobs, and 60% growth of pro-
ductivity. The world is on the brink of a new industrial revolution, driven by next-gen-
eration information technologies such as the Internet of Things (I0T), cloud computing,
databases (big data), robotics, and 3D printing. It opens new horizons for the industry
to become more efficient and capable of producing innovative products and services.
It is estimated that the digitization of products and services could generate over €110 bil-
lion in annual revenues for the European economy over the next five years.

The European industry is strong in digital sectors such as automotive electron-
ics, security, and energy markets, telecommunications equipment, business software,
and laser and sensor technologies. Europe also has world-class research and technol-
ogy institutes. However, high-tech sectors face severe competition from other parts
of the world, and many traditional industries and small and medium-sized enterprises
(SMEs) are lagging. There are also significant differences in digitization between EU
regions (European Commission 2020a, n.d.).

Financing the EU digitization program

It is estimated that the EU digitization program should mobilize up to €50 billion
in public and private investment for the digitization of industry, including:

— €37 billion of investment for digital innovation.

— €5.5 billion of national and regional investment in digital innovation hubs.

— €6.3 billion for the first production lines of next-generation electronic compo-

nents.

— €6.7 billion for the European Cloud Initiative.

The European Commission is also planning to build the European Big Data Econ-
omy. The initiative aims to enable the best use of the potential of digital data for the
benefit of the economy and society. To achieve this, the Commission intends to unlock
the potential for reusing different types of data and facilitate free movement across
borders to realize the idea of a European Digital Single Market.
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The data economy value in the EU amounted to over €285 billion in 2015, which
represents over 1.94% of EU GDP. Due to the annual growth rate of 5.03%, this value
grew to €300 billion, representing 1.99% of GDP in 2016. If put in place in time, the
favorable political and legislative conditions would make incentives to invest in ICT.
The European data economy’s value could then rise to €739 billion by 2020, reaching
4% of total EU GDP.

Promoting the reuse of public data and publicly funded data is also planned.

The public sector in the EU is one of the most data-intensive (and database-driven)
sectors in the global economy. Huge amounts of data are stored, known as public sec-
tor information, which can be reopened, depending on the national access systems.
The reuse of this data can contribute to the growth of the European economy, artifi-
cial intelligence development, or help address societal challenges.

On January 22, 2019, negotiators from the European Parliament, the EU Council,
and the Commission agreed on the revised directive. The newly adopted Directive
on Open Data and Public Sector Information aims to:

— Identify (through an implementing act) a list of high-value data sets, such as ge-
ospatial or statistical data, to be made available free of charge. These datasets
have high commercial potential and can accelerate the emergence of EU-wide
value-added information products and services and the development of artifi-
cial intelligence;

— Stimulate the publication of dynamic data and the use of APIs (application pro-
gramming interfaces);

— Limit the exceptions that currently allow public authorities to charge higher than
the marginal dissemination costs to reuse their data.'

Assessment of the need for further action on accessing
and reusing private-sector data

In its Communication “Towards a Common European Data Space”, the Commission
defines several principles that need to be considered for data sharing to be successful
for all parties involved, between enterprises (B2B — Business to Business) and between
enterprises and Governments (B2G - Business to Government).

The European Commission has identified as the key goals:

— Ensuring fair and competitive markets for IoT objects and products and servic-
es that rely on non-personal data generated by dedicated devices. The Commis-
sion proposes several draft rules that companies should consider when drafting
their contracts.

— Helping public authorities access and reuse private sector data to guide policy
decisions or improve public services.

10 Own study based on: European Commission n.d.
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It also believes that adhering to the principles set out in the Communication would
support the provision of private-sector data on preferential terms.

The European Commission discusses with stakeholders to assess whether these
principles and possible codes of conduct in B2B and B2G data-sharing agreements are
sufficient to achieve their goals and take appropriate action if needed.

Removing data location restrictions: the free flow of data

The free flow of data means the freedom to process and store data in electronic format
anywhere in the EU. This is essential for the development and use of innovative data
technologies and services. Consequently, the Free Flow of Non-Personal Data Regu-
lation is the cornerstone of the Common European Data Space. This regulation intro-
duces the principle of the free flow of non-personal data across borders into EU law,
thus establishing the free movement of non-personal data as is done by the General
Data Protection Regulation.

In addition to the free flow of non-personal data in the EU, the measures announced
in “Towards a Common European Data Space” will unleash the full power of the EU
data economy and contribute to the competitiveness of European businesses by mod-
ernizing the online services market.

The Digital Single Market Strategy supports open science and open access to scien-
tific results. The aim is to provide European science, industry, and public authorities
with access to excellent digital infrastructure - supercomputers and databases.

The European Commission invests in world-class ICT research and innovation to boost
economic growth and job creation. It encourages the creation of innovative public-private
partnerships to stimulate innovation in Europe, while the research funding programs un-
der “Horizon 2020” provide opportunities to promote excellence in ICT research.

The digital infrastructure offers researchers easy and controlled online access to fa-
cilities, resources, and collaboration tools, providing them with ICT capabilities for
data processing, connectivity, data storage, and access to virtual research environ-
ments. New digital tools for scientific collaboration through Open Science make re-
search more efficient, transparent, accessible, and effective.

The Commission is also working on initiatives to stimulate innovation in Europe
by strengthening the ICT ecosystem and supporting European researchers, business-
es, and entrepreneurs. It also invests in new technologies with forward-looking ideas
and long-term research.

Robotics technologies help Europe maintain and develop a competitive manufac-
turing sector with millions of jobs; they also offer new solutions to societal challeng-
es, from good aging to health, intelligent transport, security, energy, and the envi-
ronment.

However, there are still some barriers to the functioning of the Digital Single Mar-
ket, and the EU is seeking further harmonization, including:
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— fragmented national tax systems,

— separate national markets for financial services, energy, and transport,

— e-commerce rules, standards, and practices differing in individual EU countries,

— complex rules regarding the recognition of professional qualifications (Europe-
an Commission n.d.).

Conclusions

In conjunction with efforts to eliminate the persistent gaps between developed and de-
veloping countries in their access to existing innovative solutions, the use of leading
technologies may allow more effective achievement of the SDGs.

Supporting these new ideas is linked to the prospect of finding solutions for sustain-
able development that are better, cheaper, faster, and easy to use. It is beneficial to link
the impact of technological progress with the progress in ICT, including in low-income
economies, which, in terms of improving the condition of the environment, is visi-
ble based on the effects of the development of the renewable energy sector. However,
new technologies often raise concerns, especially among policymakers, about socie-
ties’ ability to adapt to the changes they cause, which often causes concern and even
hostility towards certain technological developments.

The rapidly accelerating pace of development in recent years (2014-2017) and the
adoption of new technologies in recent decades were mainly due to: a) the emergence
of digital platforms — particularly the Internet; (b) the cumulative nature of techno-
logical changes; c) the convergence of technologies into new combinations; d) signif-
icant cost reductions.

The purpose of these changes is primarily to increase the key potential for achiev-
ing the sustainable development goals according to UN Agenda 2030.

Big Data Analytics (Big Data) can help manage or solve critical global problems,
create new scientific breakthroughs, improve human health, and streamline deci-
sion-making by delivering real-time information streams. The Internet of Things
makes it possible to monitor and manage the processes and activities of connected
objects and machines, and more effectively monitor the world of nature, animals, and
people. These two technologies have important applications in healthcare, agriculture,
energy, water, and quality management, as well as in monitoring development indica-
tors to measure progress towards the SDGs. Governments should, therefore, consid-
er developing strategies to use these technologies for their development goals.

Artificial Intelligence is capable of image recognition, problem-solving, and logi-
cal reasoning that are sometimes beyond human capabilities. Artificial intelligence,
especially when combined with robotics, also has the potential to transform produc-
tion processes and economic activities, especially in the manufacturing industry. The
same is true of 3D printing, which enables faster and cheaper production of small-
er quantities of complex products and components and rapid iterative prototyping
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of new products. In addition to potentially reducing CO, emissions by eliminating
the need to transport elements, 3D printing can also benefit healthcare, construction,
and education.

Rapid advances in biotechnology allow for the precise analysis of the human ge-
nome and the study of genes in medicine, enabling personalized treatment under spe-
cific conditions in conjunction with artificial intelligence and big data analysis. They
also allow for the genetic modification of plants and animals.

Nanotechnology - i.e., the production and application of materials on an in-
finitely small scale — has important applications in the water supply (water pu-
rification), energy-saving (storage of batteries), agriculture (precise agrochemical
substance release management), ICT sectors, in the miniaturization of the size
of electronic components, and in medicine (drug delivery mechanisms). Renew-
able energy technologies enable electricity provision in remote and isolated rural
areas inaccessible to centralized grid systems. Drones can revolutionize the supply
of materials, facilitate precision farming, and replace people in hazardous tasks.
Inexpensive custom satellites will soon be available to more developing countries
and their businesses and universities, enabling them to monitor yields and envi-
ronmental damage.

The new EU Research Framework Program — Horizon Europe 2021-2027 - fore-
sees a continuation of activities that were already present in Horizon 2020, such as ICT
innovations for SMEs in the manufacturing sector. The European Commission has
proposed allocating €100 billion from the EU budget, while the European Parliament
and EU Council reached a provisional agreement in spring 2019 on the principles and
financing of Horizon Europe.

Activities aimed at companies cooperating with Digital Innovation Hubs (DIHs)
to experiment and test innovative digital solutions to improve their operation are be-
coming very important here. Organizations participating in pre-investment test ex-
periments will be eligible for funding. European DIHs that integrate science, business,
public institutions, and NGOs will participate in these projects, as will other types
of DIHs or knowledgeable organizations.

After 2020, the European Regional Development Fund (ERDEF), through inclusion
in the EU’s Smarter Europe Program, can also support the construction and mod-
ernization of DIHs, especially in the purchase of hardware, infrastructure, and soft-
ware, in providing services to SMEs and the sector public, etc., provided that their
objectives are to: (i) increase research and innovation capacity and the uptake of ad-
vanced technologies; (ii) allow citizens, businesses and governments of the Member
States to reap the benefits of digitization; (iii) enhance the growth and competitive-
ness of SMEs by building local innovation ecosystems; or (iv) develop skills for smart
specialization, industrial transformation, and entrepreneurship. The area of operation
of digital innovation hubs usually covers the local economy. A prerequisite for ERDF
investments in DIHs is that they will be re-mentioned in the partnership agreements
and operational programs used to manage funds in EU regions.
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New to the future ERDF program is also encouraging interregional investment
through the new INTERREG Innovation Investment Facility. It means that several re-
gions (possibly from different Member States) may also decide to jointly invest in Dig-
ital Innovation Hubs in the near future.
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Przeglad wptywu transformacji cyfrowej
na gospodarke swiatowg i europejska

Celem artykutu jest prezentacja rozwoju transformacji cyfrowej jako procesu maja-
cego miejsce zarowno w gospodarce cyfrowej jak i w gospodarce Unii Europejskiej
w ostatnich latach i jej wptywu na przeksztatcenia w sferze ekonomicznej i spoteczne;.
Jako punkt wyjsécia do rozwazan w tym artykule przyjeto znaczenie pozycji towaréw
zaawansowanych technologicznie w produkcji i handlu $wiatowym w gospodarce
globalnej i europejskiej, w tym szczegdlnie technologii informacyjnych i komunikacyj-
nych, stanowigcych podstawowa baze do rozwoju gospodarki cyfrowej.

W artykule wykazano, ze wykorzystywanie wiodacych technologii - w potaczeniu
z dziataniami majacymi na celu wyeliminowanie utrzymujacych sie znacznych réznic
dochodowych miedzy krajami rozwijajacymi sie i wysoko rozwinietymi oraz réznic
w dostepie do korzystania z innowacyjnych rozwigzan (w tym innowacji spotecz-
nych) - moze pozwoli¢ na szybsze i skuteczniejsze osiggniecie celéw zrownowazo-
nego rozwoju.

Stowa kluczowe: transformacja, gospodarka cyfrowa, produkty zaawansowane
technologicznie, gospodarka swiatowa, Unia Europejska
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Abstract

The impact of artificial intelligence (Al) on business, government, and society is getting
more attention. The leading Al sectors have higher productivity but a lower share
of GDP than those lagging in digitization and Al. There is a technological gap, with still
unknown consequences concerning the social contract, the expected new digital wel-
fare profile, as well as the business strategy about globalization. The hypothesis is that
while digitization was already in motion (2000-2005), capital outflow from the US
to MHGEs (market high-growth economies) in Asia negatively affected its productiv-
ity outcome. Additionally, it is expected that Al will give more market power to multi-
nationals, reshaping the social contract. Thus, the current western social contract will
no longer be able to cope with the consequences of the weakness of the nation-state,
its policymakers, or the powerful profit-driven multinationals to deal with the overall
effect of Al. We aim to look at the impact of this new state of technology on the social
contract, focusing on the proper actions of government and business to deal with it.
We used a descriptive approach based on desk research concerning productivity data,
European government policies, trade model analysis, and business approach to Al.
We expect to demonstrate the dynamic interaction of the K/L ratio within the pre-
vailing status of global resources mobility, and the dangers unregulated Al represents
to labor. Policy actions are needed concerning the legal status of Al and how to avert
the collapse of the social contract and the rise of oligarchic cyber-autocracies.

Our general conclusion is as follows: While capital investments, which would have
contributed to improved total factor productivity (TFP) in the USA, went to MHGEs,
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increasing their GDP growth in less than a decade, the broad use of Artificial Intelli-
gence (Al) will reverse massive offshoring, and new types of manufacturing processes
will emerge in developed countries.

Keywords: artificial intelligence, globalization, employment

JEL: D04, D24, D31, D46, D63, 121, 129, O33

Introduction

We predict that Artificial Intelligence (AI) has the potential to inflict serious damage
on labor-capital relations and the social contract in developed countries. Globalization
has benefited millions in Asia, creating a bridge to industrialization and employment,
but it has also impeded the transition of industrial economies to a post-industrial stage
in the West. Manufacturing sector workers turned from producers-consumers into
consumer-importers, with the meager income of the service sector and contingent wel-
fare recipients because they lack skills for the hi-tech sectors. Today, democratically
elected governments are unable or unwilling to prevent the pauperization of blue-col-
lar workers, nor can they prepare a well-educated labor for the AI challenge. The col-
lapse of the social contract led to the rise of anti-globalism, populism, both on the
conservative right and the extreme left, and anti-immigrant nationalist parties. The
fabric of western liberal democracies will face unprecedented challenges in the next
two decades unless adaptive actions are put in place. We will demonstrate the dynamic
interaction of K/L (K-capital, L-labor) factoring, the dangers posed by unregulated Al
on labor within the prevailing status of global mobility of resources, and propose ide-
as on how to avert the collapse of the social contact and the liberal democracies as we
know it, following the rise of oligarchic cyber-autocracies.

The working hypothesis is that, while digitization was in motion in the last two dec-
ades, capital outflow from the US to market high-growth economies (MHGEs) nega-
tively affects its productivity outcome. Therefore, resource mobility acted like a coun-
terbalance to the expected increase in productivity due to automation. Additionally,
it is expected that AI will give more market power to multinationals and reshape the
social contract. There is a technological gap, with unknown consequences concerning
the social contract, the expected new digital welfare profile, and the business strate-
gy regarding globalization. Thus, the current western social contract will no longer
be able to cope with the consequences of the weakness of the nation-state, its policy-
makers, or the powerful, profit-driven multinationals to deal with the overall effect
of Al regarding capital deepening and labor substitution.
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The lessons of globalization for both the West
and the automation process

The positive net welfare effects of globalization for low-skilled labor are beyond ques-
tion. Millions of Asian workers got their first manufacturing jobs, and Western work-
ers got access to inexpensive consumer goods. However, it is often forgotten that glo-
balization reduced the wage rise in the West, eliminated many manufacturing jobs,
and, as we assess here, contributed to slower productivity growth in the USA be-
cause of the outflow of Foreign Direct Investment (FDI) to Asia. Therefore, this kind
of Asia-West relationship model seems unsustainable. Massive Western consumption
cannot continue at the expense of the $200-$300 monthly Asian wages. On the other
hand, Western low-skilled labor cannot use credit, house equity, service job income,
or welfare status forever to be a worthy consumer for Asian exports. At the outset
of the post-globalization age, Al is likely to eliminate many highly skilled jobs while
the number of broad-based income recipients rises.

On average, every American citizen consumes $1000-$1200 more than what they
produce annually. To be a worthy consumer for the world and the domestic markets,
every person must produce in their lifetime the same value as they consume. Let
us avoid typical misconceptions about the causes of the global trade imbalance. The
present imbalance is not caused by excessive American consumption (current account
deficit) but a lag in productivity rise. Everything else being constant, productivity rise
is defined by the historic K/L ratio.

We hypothesize that the capital outflow from the US, as well as the technology shar-
ing with Asia in the last two decades, had a dampening effect on US productivity rise.
This productivity gap is the missing chain in world trade, and it explains the collapse
of the social contract.

Historically, productivity depends on the capital-labor ratio (K/L) and TFP. The
higher the capital level per worker, the higher the productivity at a given level of labor
skills. Since, historically, human labor is replaced by more complex machines, eco-
nomic output and growth are the functions of rising K/L ratios. If we assume near-per-
fect substitution between K and L, given everything else constant, we can argue that
all civilizational advances come out as a function of K/L rise. In our model, K/L rises
from very low K/L values to very high K/L values.

In the post-Bretton Woods world, nation-states handed over leadership in world
trade to global corporations. Developed nation-states benefited from a “capital advan-
tage,” that is, they produced capital-intensive goods while developing nations benefit-
ed from a comparative or competitive advantage in labor-intensive goods. There was
a distinct economic bipolarity. On the one hand, developed Western nation-states,
such as the USA, the EU member countries, or Japan, and on the other, fast-develop-
ing MHGESs in Asia.

After the Asian currency crisis of 1997 and China’s admission to the World Trade Or-
ganization in 2001, multinationals abandoned Western unionized low-skilled workers
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for China’s Special Economic Zones. Between 2009 and 2014, the USA lost between 2.1-
2.4 million manufacturing jobs due to import competition from China alone (Acemoglu
et al. 2014). The USA led the West to develop East Asia’s low-cost manufacturing tech-
nology instead of US post-industrial technology (Autor, Dorn, and Hanson 2013).

The search to support the economic theory of the transfer of jobs failed. In fact, the
Mankiw, Romer, and Weil (1992) model, with the augmented human capital version
of the Solow-Swan model (Solow 1956; Swan 1956), concluded that international in-
vestment flow to poor countries could not happen because of the shortage of adequate
set of worker endowment skills. However, as Breton observed, economic modelling
in this case also failed to account for the effect of capital widening in MHGEs (Breton
2013). Meanwhile, similar capital widening in the West slacked.

The K/L slack coincides with a significant decline in Western productivity due
to a decline in the historic (K/L) path. We claim that the decline of capital spending
in the USA, the loss of manufacturing jobs, and subsequently, the decline in GDP
growth rates are not coincidental but directly related to the rise of FDI capital export
to MHGEs. The decline in capital productivity can be attributed to lower spending
on R&D. Total R&D expenditure in the US was about 2% percent of GDP per year
in 1996-2010, about three-quarters of which was performed by the business sector.
However, business R&D declined (as a share of GDP) in 2000-2005 to only 2 percent
of GDP (Cardarelli and Lysinyan 2015). FDI export to Asia had a definite growth cost
for the USA’s GDP, which was affected by it.

To clarify our hypothesis further: Comparing historic TFP estimates with our es-
timates, capital widening explained more than 50 percent of China’s GDP growth.
Since the 2000s, 50 percent of GDP growth has been attributed to the TFP rise. Like
in China, in the Asian MHGEs, the productivity rise can also be attributed to capital
widening. For Western multinationals investing in MHGEs, it meant higher profits
on importing finished manufactured goods to the USA at low import tariffs — profits
that were not transferred back to the USA due to high corporate income tax; instead,
they found a home in offshore tax-havens. Generalizations are always risky; however,
the empirical evidence of the above megatrends is beyond doubt, not only to protec-
tionist politicians, but also mainstream economists (Dorn and Hanson 2016).

Analyzing the data for USA-based firms’ new investments, we observed capital
deepening or investing in labor-saving technology as a profit-maximizing choice. How-
ever, it must be noted that with close to zero household savings, most of the capital
deepening in the USA originated from the Financial Account surplus or, basically,
annual borrowing from foreign savings at a rate between 5% and 6% percent of GDP.
Our general conclusion is as follows: The capital investment that would have contrib-
uted to improved TFP in the USA exited to MHGEs, where it offered a higher return
to capital and generated higher GDP growth for the benefits of those mercantilist states
in Asia Dorn, D., Hanson, G. (2013).

After 2008, a large part of the decline of the K/L growth rate had a cause-effect re-
lationship with multinationals’ offshoring and capital exports. Pointing at offshore
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capital investments as a cause of decapitalization in the USA may seem unverifiable
until we look at the data.

From 1997 up to 2016, FDI in China averaged $430.21 million, which translates into
a net transfer of capital from the West to the East of $8.1 trillion. According to Elsby,
Hobijn, and Sahin (2013), part of the long-term decline in the labor share in the USA
may be explained by the offshoring of labor-intensive production processes, which led
to a higher capital-labor ratio in US production and a lower labor use per unit of pro-
duction.

Lawrence (2015a) points out that the labor share decline may be related to a lower,
rather than a higher capital-labor ratio, or capital deepening, as we claimed before.
In other words, it means that the remaining capital in the US was used for job destruc-
tion. So, Lawrence’s argument suggests that the steeper decline of the labor share since
the early 2000s may be linked to the slowdown of capital growth in those years, that
is capital widening, which fell victim to capital export, as we continue to claim in this
paper. Indeed, the data confirm that capital services, which grew at an average rate
of 4.3 percent annually before 2002, have grown only 2.2% annually on average since
then. Capital services per hour, an indicator of the capital-labor ratio, grew at an aver-
age rate of 2.89 percent annually before 2002, but has grown at 2.05% annually on av-
erage since then. Both observations confirm our hypothesis that, in the USA, FDI re-
duced both demand for labor, through capital deepening, and capital growth, which
is responsible for the decline in capital services or simply capital widening (Elsby, Ho-
bijn, and Sahin 2013; Lawrence 2015b).

Since the world economy is a closed system, the enormous Western investment
in China and MHGEs, as well as the decline in growth of the Western economies,
should not be treated as unrelated events. According to the Bureau of Economic Anal-
ysis, which has calculated the annual change in real GDP for 85 years, there is only
one ten-year stretch — 2006 through 2015 - in which the annual growth of real GDP
in the US never hit 3%. In those ten years, real annual growth in GDP peaked in 2006
at 2.7 %, that is, prior to the 2008 Great Financial Crisis.

Therefore, the massive capital transfer to China and MHGEs, and the lower labor
demand and market dynamism (see Figure 1 below), coupled with the current account
deficit with the MGE (middle growth economies) and the decline of GDP growth in the
US, are related events.

Like in the previous period of slower growth (1974-1995), in which productivity
growth was very low (1.5% annual rate), the decade 2006-2015 had the lowest pro-
ductivity growth since 1948, at an average rate of expansion of only 1.3% annual rate
(see Figure 2). So, as capital widening substituted capital deepening, it had a net neg-
ative impact on domestic productivity. But more intriguing, given that productivity
growth (2006-2015) was at its lowest post-war level, contrary to the expectation that
automatization and AI would bring higher productivity, the perception that automa-
tion on its own is a threat hanging over the job market like the sword of Damocles
is not supported by productivity data (Merling 2016). Instead, the higher and faster
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factor mobility, mainly capital, and the slow and lagged labor response to it, if there
has been any, seems to be a real threat (International Labor Office 2014).

Rate (Percent)
22

2003
20

i8 |-

16 [ NoorefeeallXlll

14 | .. R

12 |-

Firm Entry

10 -
Y R - LT,
g | ‘L'!r ‘»Au—-""rﬁ S e e P e c o T

Firm Exit

1975 1580 1985 1990 1995 2000 2005 2010

Note: Job creation and destruction expressed as a share of total employment; firm entry and exit ex-
pressed as share of all firms. Dashed lines indicate the 1977-2013 linear trend.

Figure 1. Firm and labor market dynamism, 1977-2013
Source: Census Bureau, Business Dynamics Statistics, 2014.

Thus, the perspective of automation in developed economies, as well as the expect-
ed effect and pace, should be evaluated not in isolation from recent experience (2006
2015) but within an integrated framework of resource mobility led by profit-seeking
multinationals. In fact, automation will replace most overseas jobs, reducing transac-
tion costs due to resource mobility, reinforcing multinational positions, but also in-
creasing the demand for a more flexible proactive welfare state.

1948-1973 1974-1995 1996-2005 2006-2015

Figure 2. Average yearly productivity growth
Source: Bureau of Labor Statistics, 2Geneva, 2016.
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Missing aggregate demand variables an external debt

It seems that the higher and faster factor mobility may be a constraint for the expected
increase in productivity path arising from automation. According to OECD data, total
debt accumulated in the developed Western economies rose by $8.1 trillion (2005-2015),
reaching $57 trillion in 2015 (OECD 2018). The massive increase of sovereign debt could
be attributed to coincidental macroeconomic mismanagement in all OECD countries,
but it was really caused by a desperate compensation alternative for the missing aggre-
gate demand (shifting investment to foreign economies) rather than a failure to under-
stand how the world’s integrated economies work (Caliendo, Dvorkin, Parro 2015).

The leveraging of public finance was intended to boost investments following the
failure of privatized Keynesianism. By privatized Keynesianism, we understand zero
or negative interest rates and quantitative easing being used to raise private consump-
tion. The missing aggregate demand in the developed economies due to capital out-
flow and the massive transfer of manufacturing to MHGESs must also be treated as re-
lated events.

What has been described could be considered unavoidable adjustment costs to coun-
terbalance the labor price equalization trend or a Schumpeterian creative destruction,
which could position Western economies for the upcoming era of high economic
growth and global integration. Perhaps that is a reasonable conclusion. However, these
megatrends also revealed how deeply unprepared Western government policymakers
are for balancing their stressed social contracts. Even more troubling is that the sup-
posed rational behavior hypothesis is also at stake, which leads to optimal solutions,
including social contracts. However, there are more pressures to come, this time from
AT (Mankiw, Romer, Weil 1990).

The current status of artificial intelligence in the
European Union: Its implications for the social contract

The basic meaning of artificial intelligence is connected with a machine’s ability
to learn by itself. It includes robotic process automation, computer vision machine
learning, natural language text understanding, physical robotics, and conversational
interface sources. So far, it has two main areas of application (Eager et al. 2020):

— To improve the efficiency of industrial processes;

— To improve human-machine interaction.

Artificial intelligence has been applied within key industries in the European Union,
including the automotive, energy, financial sectors, health care, and tech companies.
Its business profile is high value added, well-positioned to benefit from AT applications,
and to be part of global value chains. The expectation is that by 2045, 2/3 of the world’s
larger companies will have implemented AI By 2018, AI had been adopted by 33%
of companies in China, 18% in the EU, and 22% in the US (Eager et al. 2020).
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Digitization is already transforming globalization, increasing the share of trade
flows done by e-commerce platforms, increasing the fraction of services to be digi-
tized up to 50%. These transformations supported the global expansion of small and
medium enterprises (SMEs) to be part of the export-dynamic and its positive exter-
nalities (employment), such that SMEs were able to match what was supposed to only
be possible for larger companies (OECD 2019).

However, European industries have important constraints for Al implementation, such
as organizational cultural setting, lack of clear leadership, knowledge about AI, and its budget
costs. A 2018 study found that fixed organizational cultural values and a lack of Al leader-
ship are among the key challenges to be overcome within organizations before they engage
inamore demanding Al setting. In a sample of 277 European companies, only 32% considered
themselves to be moderately capable of providing Al leadership (Ernst & Young 2018).

The implications of these constraints are, on the one hand, that SMEs have more
restrictions when implementing AI than larger companies, which, even with relevant
restrictions to be solved, are in a better position to take the lead. Therefore, there is an
important risk of increasing market concentration among larger companies, and with
it, negative externalities in low-sKkill jobs, which will stress the welfare programs avail-
able to cope with those who are left behind.

The global positioning of the EU concerning Al is based upon the premise that
whichever economies lead globally within the AI field will have a strong competitive
advantage to achieve higher market share in areas like Big Data, Blockchain, and IoT
(the Internet of Things), such as getting an economic and technological edge over glob-
al competitors (Eager et al. 2020).

So far, the EU has not taken specific legislative action, but globally, there is not much
of it either. However, the EU has already set policy documents to define an Al strategy.
Its focus is on supporting significant public-private investment partnerships, building
up a key Al ecosystem and ethics code, and adapting training and education systems.
In 2017, the EU parliament implemented a set of legislative and non-legislative actions
concerning the liability of robotics and Al for potential damages (Eager et al. 2020).

But is it enough? A 2017 McKinsey report suggested that the EU needed to get the full
scalability condition, to become a leading digital society. This required capturing the
digital opportunity, with governments leading the transformation through regulatory
modifications, public-private partnerships, public services digitization, and higher in-
vestment in digital infrastructure and ecosystems. Governments should play an active
role as a promoter for Al innovation, supporting SMEs to cope with the fact that EU
high wage levels will speed up the application of automation. The most urgent challenge
will be for welfare state policies, which will require their own transformation to become
more flexible and resilient to the digital framework requirements (OECD 2014).

Furthermore, the expected impact of automation on low-skill employment will put
downward pressure on wage levels, testing the current social safety nets framework.
Thus, a new alternative to public policies, such as universal basic income or differ-
ent taxation policies, should be considered and tested in advance (OECD 2019).
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Artificial intelligence: Its scope and impact

At the current status, with the pace of the necessary organizational and government
changes to cope with AL coupled with the dynamics of globalization post-COVID-19,
we may foresee that in less than a decade, the broad use of Al in a few leading industries
will reverse massive offshoring, and new types of highly automated manufacturing
processes will emerge in developed countries. Developed countries may regain some
jobs and get the full benefits of Al but the core of technological employment substitu-
tion will remain unresolved, very much so in the scenario of high capital mobility and
resources transfers (ideas, innovation, creativity) within the global value chain.

Al is still dumb. Even today’s “smart” programs are driven by narrow or weak
AL Strong Al, also called general AI, does not exist yet, but it will come in less than
a decade. However, it is still a long way before it becomes as capable as a human be-
cause we have general intelligence, creativity, emotions, perceptions, and intuition,
all of which are strong quality inputs to process information with a wider spectrum
of perspective implications. Furthermore, Al lacks the emotional intelligence to know
and evaluate the context and impact of its decision, which are considered competitive
factors (Eager et al. 2020).

The invention of artificial neural networks (ANNSs) made it possible to push the sci-
ence of Al into the area of deep learning, opening the way to building machines capable
of general AL General AI bots will not only be able to analyze scientific literature and
write scientific papers, but they will also be capable of self-programming and reaching
knowledge. General AI will understand the weather and the laws of nature better than
humans. General AI will not only solve complex algorithms on behalf of humans, but
it will replace unskilled labor and displace skilled labor. Over a period of 20-30 years,
general AIbots will replace the work of millions of white-collar workers. General Al bots
will also replace other types of service jobs, often described as fallback employment.

A World Economic Forum analysis in 2016 estimated that by 2020, automation and
robots would eliminate roughly 5 million jobs in 15 developed and emerging econ-
omies. In a 2016 global survey of 800 CEOs, 44% indicated that they believe that Al
would make people “largely irrelevant” in the future of work (World Economic Forum
2017). Furthermore, a recent report by the OECD (2018) estimated that 14% of jobs
in OECD countries are highly automatable, and 32% will soon face substantial changes.
Most of the benefits in employment that arise from implementing AI will be concen-
trated in the high-tech sector and less so in low-tech companies. Thus, it will require
European companies to prepare contingency plans to maintain their workplaces (Ea-
ger et al. 2020). Although it may seem a priority, an Ernst & Young/Microsoft analy-
sis (Ernst & Young 2018) concluded that only 4% of companies in the EU are paying
more than usual attention to Al placing themselves in a more advanced mode con-
cerning its implementation.

Can we give credence to such apocalyptic scenarios about AI? AT bots will contain
“dehumanized”, purely logic-based intelligence. If you ask Al to eliminate wars, cancer,
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or hunger, they may try to eliminate people because it would be the “solution” of pure
logic. If applied in a massive, uncontrollable way, AI would mean a return of the state
of nature as characterized by Rousseau and Hobbes (Gauthier 1988). The state of na-
ture, Rousseau argued, could only mean a primitive state preceding socialism.

AT will be devoid of social traits, such as pride, envy, or even fear of others. Al
will be in constant competition with humans because the highest order of AT will
be self-preservation. Its aim will be total independence and autonomy from humans.
AT bots will self-program to “outsmart” people who will try to pull the plug and ac-
tivate the “killer code”. AI will eliminate such code as soon as it is installed because
it will be able to predict it and take defensive action. Someone may argue that we could
modify AT and equip bots with “human consciousness”, the ability to err, feel pain,
and thus share our human values. However, if we provide AI with the ability to make
mistakes, it may become even more destructive because humans will have to bear the
consequences of these errors. If Al were aware of our fallibility, it could take advantage
to harm people. We can leave the analysis of the above issues to ethicists and philos-
ophers. However, in our analysis, the most important aspect is the perfect substituta-
bility of AI for capital, and the displacement of skilled labor (Lawrence 2015a).

In conclusion, within hypothetical scenario No. 1, we must assume that Al is a su-
per-productive capital; it results from capital deepening rather than capital widening,
which has the potential to bring the K/L ratio very close to the value of “K”. We know
that both mathematically and technologically, the “L” input can never reach the value
of zero (0). From all known descriptions and expectations concerning Al bots, they
will bring the use of “L” to a very, very low level. Continued reduction of labor as a fac-
tor of production is self-destructive for humanity. Before it happens, we need to find
the right setting for AL

Hypothesis No. 2 is more flexible. Al is used to perform tasks, but it still needs in-
novation, creativity, feelings, and perception.

What can be done with Al?

In the next decade, Al technology will open an unparalleled opportunity for human
progress, but also a chance to fundamentally disrupt the world we live in. AI bots will
change the labor/capital paradigm, the structure of labor markets, social organization,
and ultimately, the social contract. We may be mistaken, but, in our opinion, due to the
dangers inherent in this new technology (Hypothesis No. 1), we must protect human
labor and our social institutions. Regarding Hypothesis No. 2, the ethical contempt
of the new social contract is still to be defined (Mankiw, Romer, Weil 1990).
Consciousness and creative thinking have always been the domain of man, not ma-
chines. Historically, civilizations developed because of how man used the new tools
and technologies he created. The advances in communication, transportation, medi-
cine, and material science had the same modus operandi — we had the ultimate “kill
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switch” if the technology went awry. Al is different because, at its core, it has both au-
tonomy and independence from humans. AI will learn, re-program itself, make au-
tonomous decisions, and finally, it will surpass human intelligence many times over,
very rapidly, and perhaps before we are even aware of it, especially in those mechanic,
standardized, routine productive processes that are commonly found in manufactur-
ing. But what about those more fragmented and focused productive processes, with
a kind of tailoring design, which may go as far as reproducing the species? In these
cases, the challenges include finding a new ethical code designed for an artificial world
with real consequences (Gauthier, D. (1990)).

Over the next 20-30 years, AI will begin to penetrate every aspect of our life in the
developed world. Without exaggeration, it will start a new Copernican revolution. To-
day, we control the technological universe with an on/off switch. In the future universe
of A, we will place technology in the center, to compete with us in the game to control
the “kill switch” - and AI may be more audacious because it lacks intuition to antici-
pate the effect of its actions. But that is the justification for setting a framework equiv-
alent to the laws we humans all must respect. So, Artificial Intelligence should have
its own codes of actions, leaving the decisions of last resort to human programming,
all properly done within a digital institutional setting.

There are generally three possible futures scenarios we may expect for Al:

First — omnipotent AI, 1000 or 10,000 times more intelligent than we are today,
which will make humans obsolete, irrelevant, confused, and vulnerable to aliena-
tion.

Second - we will be able to manage Al, and it will enable humans to deal with
climate change, pandemics, and diseases, find unlimited sources of energy, explore
distant planets, and manage quantum mechanics. We will never give up the on/oft
switch.

Third — AI will privatize power, divide humanity into classes of winners and los-
ers, and masters of AI with unchallenged control over people who will never be able
to cross that barrier. It will establish a permanent elitism of those who merged their
brains with AT and the permanent enslavement of purely biological man. Discussion
of all the above scenarios is beyond the scope of this paper. We do not share the dooms-
day predictions about Al

Dealing with protection against Al

Globalization contributed to a decline in growth in developed countries, manufactur-
ing shifted to low-cost countries, and the loss of the technological monopoly, which
is quite understandable in terms of Schumpeterian creative destruction. However, the
new post-globalization AI economy offers no solution to labor market disequilibria.
Following COVID-19, we do not yet have hard data, only preliminary predictions
based on available trends. The consulting firm Accenture claims that within the next
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ten years, TVCs (temps, vendors, and contract workers) and bots will dominate pro-
duction in the 2000 largest companies in the world. There will be no full-time employ-
ees outside of the c-suite. If these predictions are to materialize, future labor in devel-
oped countries will have no employer-paid health insurance or job security, and there
will be no loyalty to the employer. Thus, they will further decline into the category
of a disposable production factor. On the other hand, for highly skilled workers, there
will be better workplaces, motivation, and integration into the business goal (Ernst
& Young 2018). This will lead to dual labor markets, with important wage differences
among different skills groups, stressing the foundation of the welfare state, the way
it was known for most of the 20" century.

Globalization has abrogated the post-WWII social contract. Nation-states and their
social policies cannot provide adequate jobs, fund the welfare state to guarantee public
health and education, control borders, or defend themselves. AT will inflict the final
challenge to the Western world’s stability unless policymakers, business leaders, gov-
ernments, and international organizations take decisive action. The relationships be-
tween states, corporations, and citizens are at stake if Al replaces qualified labor and
is allowed, as some predict, to gain autonomy from the control of state institutions.
States have already weakened their influence, and the new AI oligarchy will compete
for the dominant position in social organizations. Al will decisively influence the cre-
ation of a new state for AI matters.

Conclusions

1. Al needs to be efficiently controlled for economic and political reasons. Today, the
rise of populism, anti-immigration parties, and illiberal democracies represents
enough proof that the fabric of the Western social contract cannot cope with the
consequences of the weakening of the nation-states and the profit-driven multi-
nationals. Today, multinationals are stronger than states; they make autonomous
decisions to export capital, pay taxes or not, employ machines instead of people,
change ownership, pay bonuses to its CEOs, take responsibility for employees
or not, and decide to pollute the environment or not. AT will empower multina-
tionals’ influence and their market power even further.

2. The developers of general Al should be required to develop a “guardian of Al
principles”, whose sole focus is to preserve human values and life. The guardian
AT principles should be programmed by humans inspired by intransient values
based on philosophy, ethics, and even spirituality.

3. The most reasonable form of management and control of AI would be to adopt
a global convention on AI uses. We think that we should consider signing inter-
national conventions, similar to those that were developed to stop the prolifera-
tion of nuclear weapons. The potential to harm humans is roughly at a compa-
rable level.
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4. Treat people as an “endangered species” and preserve certain functions and jobs
as an inalienable human monopoly and irreplaceable human right. We must re-
state the Common Declaration of Human Rights in the 21* century.

5. As a crucial element of the global convention referenced in (3) above, a proper
regulatory framework is required to install irrevocable “killer switches” on any
Al device.

6. Educate the youth, government policymakers, and business managers about the
ethical aspects of enabling machines to take their jobs and make decisions that
may harm people.

7. Given that productivity growth in the period 2006-2015 was at its lowest post-war
level, contrary to the expectation of having higher productivity due to automation
already in place, the perception that automation is a threat hanging over the job
market like the sword of Damocles is not supported by productivity data. High
resource mobility seems to be a more relevant constraint in getting the expected
productivity increase thanks to AL

8. It seems that the real threat from AI will arise from the fact that inward-outward
mobility factors will be faster than ever before, and almost beyond the bound-
aries of what may be considered acceptable both ethically and legally. So, it will
be necessary to enact new codes designed for the AT action mode, which will up-
date current laws.

9. AT will decisively influence the creation of a new state for AI matters, different
from what we have always known.
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Sztuczna inteligencja w kontekscie globalnej
mobilnosci zasobéw. Co z tego wynika?

Sztuczna inteligencja musi by¢ kontrolowana w bardziej skuteczny sposéb. Dzi$ sto-
imy w obliczu wzrostu populizmu, postaw antyimigracyjnych i rozwoju nieliberalnych
demokracji. Dowodzi to tego, ze zachodnie umowy spoteczne nie jest juz w stanie
poradzi¢ sobie z konsekwencjami stabosci panstwa narodowego i rosnacej roli po-
teznych miedzynarodowych korporacji nastawionych na zysk. Te ostatnie s3 silniejsze
od panstwa narodowego, podejmuja autonomiczne decyzje o alokacji czynnikéw pro-
dukcji na arenie $wiatowej, zatrudniaja maszyny zamiast ludzi, biora odpowiedzialnos¢
za pracownikow lub nie, decydujg o zanieczyszczeniu Srodowiska toksycznymi odpa-
dami czy nie. Al daje miedzynarodowym korporacjom jeszcze wiecej mocy.

Stowa kluczowe: sztuczna inteligencja, globalizacja, zatrudnienie
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Abstract

The article presents the results of a comparative analysis of productivity in developed
countries, including EU countries and Ukraine. Hypotheses about the identity of the de-
industrialization factor as the main cause for productivity decrease for both the Ukrain-

ian economy and the economic systems of developed countries are verified.

Purpose of the article: To develop a comprehensive methodological approach
to strategizing and state regulation of the business environment based on guidelines
developed according to the results of a comparative analysis of the productivity of en-
trepreneurial activities and focused on maximizing the creation of added value, which

is a criterion for increasing the productivity of entrepreneurial activities.

Methods used: A review of the scientific literature, a comparative analysis of the pro-
ductivity of entrepreneurial activity in developed countries and Ukraine, including
time series analysis, calculating growth rates of per capita value-added, and factor
analysis of key obstacles that hinder the growth of the productivity of innovative en-

trepreneurial activity.

The contribution made to the theory and methodology of productivity includes the
proposed definition of the economic category “productivity of entrepreneurial activ-
ity”; general methodological principles of forming a strategy for improving the pro-
ductivity of entrepreneurial activities are established; taking into account the best
international experience, the main principles of state regulation of the entrepreneur-
ial environment are laid down; it is established that the purpose of the strategy for
improving the productivity of entrepreneurial activity is to provide the state with fa-
vorable business conditions, i.e., to create a favorable entrepreneurial environment
and make it possible to identify and use hidden assets of entrepreneurial structures
to develop value-added chains, the growth of which is a criterion for increasing pro-

ductivity.

Keywords: productivity of entrepreneurial activity, deindustrialization, strategy,
value-added maximization

JEL: O38, 047, 057

Introduction

The problem of strategizing the development of any economic system involves a num-
ber of tasks. These include determining the direction of development and the means
and mechanisms that stimulate the shift of the system and its elements in a certain
direction. Thus, after the global economic crisis, countries worldwide faced the prob-
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lem of increasing productivity as the main factor of economic development (Jorgen-
son, Gollop, and Fraumeni 1987; Aeeni, Motavaseli, Sakhdari, and Dehkordi 2019;
Bai, Kao, and Wu 2021; Farinha, Lopes, Bagchi-Sen, Sebastido, and Oliveira 2020).
However, economic productivity is mainly perceived only aslabor productivity,
ignoring other factors of production.

Therefore, together with the transition of developed countries to the stage of post-in-
dustrial society, it became clear that limiting the concept of capital to physical capi-
tal does not provide answers to a number of questions on public administration and
the socio-economic development of society. When the level of education, innovation,
and informatization have become the determining factors of society’s socio-economic
development, and when the leading role in the economy is played by high-tech com-
panies, in which physical capital ceased to be decisive, human capital and intangible
assets have come to the fore, opening the way to innovative development.

Thus, the purpose of this study is to develop methodological and methodical foun-
dations for strategizing entrepreneurial activity based on the principles of productivity
increasing, taking into account national specifics, as well as the level of economic de-
velopment and the tendencies of each country. All the above-mentioned issues require
new methods to identify substantial patterns of productivity of entrepreneurial activ-
ity changes and their causes that suggest a range of appropriate methodological prin-
ciples and mechanisms to improve entrepreneurial development strategizing. These
methods include a review of the scientific literature, a semantic analysis of the category
of productivity, statistical data analysis, factor analysis, comparisons of growth rates
of per capita value-added for different countries, and the systematization of theoret-
ical approaches and good practices to improve entrepreneurial activity. That allowed
us to formulate methodological principles of productivity increase illustrated on the
example of the Ukrainian economy.

Comparative analysis of the productivity of developed
countries and Ukraine

A study of the dynamics of productivity around the world, calculated as the volume
of gross product per employee (OECD, Productivity... n.d.), showed a decline in almost
all countries, especially in recent years (2018-2019) (Table 1).

Table 1. Dynamics of productivity of countries worldwide, %

Countries 2012 2013 2014 2015 2016 2017 2018 2019
Austria 1.1 1.3 0.8 0.4 3.6 3.6 2.3 -1.0
Belgium -1.4 24 5.9 5.0 -1.1 1.0 -2.7 -0.1
Canada -0.2 2.6 5.7 0.1 0.8 2.2 1.3 -3.4
Czech Republic -4.2 -3.0 1.5 2.2 0.8 6.2 0.7 3.2
Denmark 3.0 0.4 -1.0 -1.7 3.8 0.9 1.9 2.6
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Table 1. (continued)

Countries 2012 2013 2014 2015 2016 2017 2018 2019
Estonia 5.0 4.8 7.2 -3.5 4.9 1.9 77 -0.4
Finland -8.4 3.4 2.5 14 4.3 8.5 -3.7 3.5
France 1.2 1.7 0.9 2.2 0.8 1.5 0.5 -0.7
Germany -1.5 -0.8 3.9 1.4 4.2 3.0 -1.0 -4.1
Greece 2.0 5.1 -1.6 -3.8 4.5 0.8 1.4 -5.1
Hungary -4.7 1.1 4.2 8.8 -2.1 -1.1 -4.3 4.6
Ireland 0.3 -7.6 9.5 71.8 -1.3 4.8 11.2 1.3
Italy -2.0 0.8 1.1 2.1 2.3 2.8 0.7 -0.8
Japan 1.6 2.7 2.8 3.3 -0.3 4.4 0.4 .
Latvia -2.6 -2.8 2.3 5.1 4.2 4.9 -0.3 0.8
Lithuania -0.1 3.3 5.4 0.3 -0.2 3.8 -1.3 4.4
Luxemburg 3.9 16.3 -5.7 10.1 10.8 -1.0 0.4 0.3
Netherlands 0.4 3.0 -0.5 -1.7 0.4 3.1 0.1 -1.9
Norway -1.6 -3.1 0.4 5.7 5.3 5.3 -2.8 -5.3
Poland 2.9 -1.5 2.0 2.2 -0.4 -0.2 4.4 4.6
Portugal 0.8 0.9 0.4 -0.5 -0.6 0.3 -0.6 -1.6
Slovakia 1.3 -1.1 144 6.1 -4.5 -2.5 6.8 2.2
Slovenia -1.1 1.5 3.7 0.1 2.1 4.5 -0.6 0.2
Spain 1.7 1.0 2.4 0.9 0.6 0.2 -1.9 -1.0
Sweden -2.2 -1.9 0.4 6.8 1.5 0.4 -1.9 1.2
Switzerland -0.6 1.9 -1.3 -0.0 3.3 5.9 3.9 2.4
UK -3.6 -0.4 1.4 -0.3 1.6 0.2 -1.7 -0.4
USA -1.6 0.8 0.9 0.8 -0.5 3.4 2.7 .
EU- 18 -0.4 0.7 2.7 3.2 2.0 2.3 0.1 -1.8
EU -28 -1.1 0.2 1.9 2.8 1.4 1.7 0.1 -0.9

Source: own calculations based on data derived from OECD, Productivity... (n.d.).

Thus, the most progressive decline of real productivity is observed in Belgium, Can-
ada, Germany, Italy, the Netherlands, Spain, and the United Kingdom, although in gen-
eral, both the EU-28 and the EU-18 have demonstrated a decline since 2018.

The average annual growth rate of productivity (per man-hour of working time)
in Germany decreased almost threefold, from 4.2% in 2016 to —-4.1% in 2019, and in the
UK, from 1.6% to —0.4%. In Japan, Ireland, and the United States, there is a change
in productivity dynamics, meaning that it was caused by a decrease in the share
of manufacturing in GDP.

Therefore, in the EU in 2014, a task force was created to develop and implement
a strategy for the development of advanced production technologies, whose tasks in-
clude promoting the introduction of innovative technologies (i.e., all solutions that
contribute to improving productivity-production speed, accuracy, and reducing en-
ergy and raw materials consumption) into production processes, i.e., stimulating the
development of activities that are characterized by the manufacture of products with
high added value.

112



Analyzing and Strategizing the Development of Entrepreneurial Activity...

In other words, a new development paradigm is being actively formed in the world
economy. It is based on innovative sources of growth, an important role that belongs
to entrepreneurship, because entrepreneurship is an economic subsystem that creates
conditions for complete realization of society’s potential as a prerequisite and the ul-
timate goal of social development (Nordhaus 2015; Wieczorek and Hekkert 2012).

For comparison, we will study the dynamics of productivity in Ukraine (Table 2).
In Table the indicator of “Number of persons employed of active business entities”
is used because employees of economicaly active entities are the ones who create val-
ue added in the national economy. The number of persons employed of active business
entities (that reaches 8.661 mln. persons in 2018) appears twice less than total number
of employed (that reaches 16.3 mln. persons in 2018).

Table 2. Dynamics of productivity in Ukraine

Basic growth

GDP per PPP, Number of persons employed of active

Years Productivity

million USD business entities, millions rate, %
2014 130.57 9.008 14.5 -
2015 90.49 8.332 10.9 -25
2016 93.31 8.244 11.3 -22
2017 112.13 8.271 13.6 -6
2018 130.86 8.661 15.1 4

Source: own calculations based on data derived from Number of persons employed... (n.d.);
GDP of Ukraine (n.d.).

Table 2 demonstrates a decrease in productivity between 2015 and 2017 (compared
to 2014), from 25% in 2015 to 6% in 2017, and only in 2018 did the gradual recovery
of productivity growth (by 4%) begin.

It is reasonable to put hypothesize about the cause of the productivity decrease
in developed countries and Ukraine. To verity it, we will assess the dynamics of gross
value added created by Ukrainian enterprises, as a whole and by type of activity, in ac-
tual prices and in constant prices in 2012 (Table 3).

Table 3. Gross value added of Ukrainian enterprises by type of activity, 2012-2017, in actual prices,

billion UAH
2012 2013 2014 2015 2016 2017 2018 2019 2019/2012

Total 1173 | 1126 | 1410 | 1508 | 1998 | 2483 | 2726 | 3238 2.76
Agriculture 86 80 143 209 219 231 238 242 2.81
Industry 488 435 532 554 765 961 | 1024 | 1166 2.39
Construction 28 48 59 42 57 69 84 142 5.71
Trade 217 229 346 340 392 538 619 693 3.19
Transport 122 119 124 164 219 250 260 307 2.52

Source: own calculations based on data derived from Statistical yearbook for 2017-2019; Gross
domestic product... (n.d.).
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In general, in the country as a whole, it increased almost 2.8 times; in agricul-
ture, industry, trade, and transport, the growth was from 2.4 to 3.2, and in construc-
tion — more than 5 times higher. This increase is mainly due to inflation.

A completely different picture emerges if we estimate the gross value added
of Ukrainian enterprises in constant prices in 2012. Its volume in 2012-2019, as a whole,
decreased by 7.9%, and in transport by 6.2%. The situation was particularly negative
in industry, where the decline was 33.8%, indicating a further process of the deindus-
trialization of the country’s economy. In this context, the growth of gross value added
in agriculture and trade by 8.7% and 3.1%, respectively, and especially in construction
by 108.8%, looks worrying (Table 4).

Table 4. Gross value added of Ukrainian enterprises by type of activity, 2012-2017, in constant prices
in 2012, billion UAH

2012 2013 2014 2015 2016 2017 2018 2019 2019/2012

Total 1173 | 1079 | 1167 898 | 1016 | 1034 | 984 | 1080 0.92
Agriculture 86 77 113 106 101 96 90 93 1.09
Industry 488 418 414 | 304 331 330 | 302 323 0.66
Construction 28 45 44 24 31 35 37 58 2.09
Trade 217 217 257 182 188 206 215 224 1.03
Transport 122 113 110 106 125 122 108 114 0.94

Source: own calculations based on data derived from Gross domestic product... (n.d.).

Negative trends in the country’s economy have also affected the structure of gross val-
ue added of enterprises by type of economic activity (Jorgenson, Gollop, Fraumeni 1987).
The share of industry decreased by more than a quarter, from 41.6% to 29.9%. At the
same time, the share of agriculture increased from 7.3% to 8.6%, construction - from
2.4% to 5.4%, trade - from 18.5% to 20.7%, and transport — from 10.4% to 10.6%.

These calculations confirm our hypothesis about the role and identity of deindus-
trialization as the main factor for reducing productivity, not only for developed coun-
tries but also for Ukraine.

In turn, a significant factor accelerating the deindustrialization of developed coun-
tries is the capital outflow to create jobs in countries with low labor costs. However,
in value-added chains, profits are further withdrawn from these countries back to de-
veloped countries. In our opinion, for Ukraine, this factor is also the reason for dein-
dustrialization, but capital is withdrawn from the country for other reasons and is no
longer returned.

We will further study the dynamics of capital outflow from Ukraine by comparing
the values of the GDP and GNT indicators at purchasing power parity per capita, tak-
ing into account that GNI is GDP plus income from abroad and minus income with-
drawn abroad (Table 5).

Table 5 illustrates the constant trend of capital outflows from Ukraine, the min-
imum level of which was 1.44% in 2016 and the maximum - 3.21% - in 2017, which
confirms our assumption.
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Table 5. Dynamics of GDP and GNI by PPP per capita in Ukraine

Indicator 2012 2013 2014 2015 2016 2017 2018 2019

GDP by PPP per capita, USD 8523 | 8695 | 8756 | 8014 | 8330 | 8741 | 9287 | 9775
GNP by PPP per capita, USD 8340 | 8500 | 8610 | 7880 | 8210 | 8460 | 9020 | 9601
Difference between GDP 215 | 224 | 1.67 | 1.67 | 1.44 | 3.21 | 2.88 | 1.78
and GNP, %

Source: own calculations based on data derived from http:/api.worldbank.org/v2/uk/country/UKR?dow
nloadformat=excel (accessed: 20.11.2020).

On the other hand, the reason for the considered processes is the presence of the
following negative indicators: the unprofitability of entrepreneurial structures; unsat-
isfactory industry structure in terms of the material production development; the dete-
rioration of fixed production assets and the use of backward technologies; the uneven
development of entrepreneurship in the regional context and the presence of a signif-
icant informal sector. These negative trends are a consequence of the unfavorable en-
trepreneurial environment, which prevents entrepreneurs from effectively combining
existing factors of production.

Methodology

In general, the international scientific community has been researching the category
of “productivity” for centuries but has yet to reach an agreement on this issue. As part
of our research, we tried to group the main performance concepts in Table 6 by the
number of performance factors (Marx’s one-factor model and the multivariate mod-
els of other scientists).

Table 6. Basic performance concepts

Characteristics Concept

One-factor model: The productive factor of manufacture is labor
Marx (1952) (criterion is labor productivity)
Multi-factor models Productivity is a comprehensive indicator of the

The History of Quality (2020), Kendrick (1976), efficiency of functioning of all factors of pro-
Solow (1987), Sink (1989), Stigler (2004), Tin- duction (later - this is both entrepreneurship
bergen (2007), Emerson (2014), Drucker (2015), |and the relative level of technological develop-
Cieslik, Gauger, and Michatek (2017) ment of the country).

Source: developed by the authors.

A fairly thorough study of the current state of economic productivity, on the exam-
ple and at the level of enterprises in Ukraine, is given by Cieélik, Gauger, and Michatek
(2017), where the performance of micro-level subjects represented as a general popula-
tion at the macro level is estimated using the Levinsohn-Petrin function. Among the
indicators used by researchers in this model is one variable that characterizes the vol-
ume of intangible assets attracted to the economy. However, they did not define stra-
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tegic directions for increasing the level of entrepreneurial productivity based on the
better use of intangible assets. In this aspect, all intangible assets and entrepreneur-
ship itself should be considered a key factor in implementing effective economic de-
velopment and increasing the value added created.

However, within these concepts, it is impossible to explain the current trends and
processes of change in economic productivity. In our opinion, the problem is the un-
derestimation of the role of entrepreneurs, their experience and knowledge, and their
ability to creatively combine factors of production.

In other words, we believe that entrepreneurship is not only a factor of produc-
tion, but its organizer, most effectively redistributing and combining resources,
which determines the growth of productivity of both their activities and the econo-
my as a whole.

Thus, we come to the conclusion that the productivity of entrepreneurial activity
is a process of effectively transforming people’s competencies (knowledge, skills, experi-
ence), as well as the material, financial, energy, intellectual, organizational, and mana-
gerial resources. It creates opportunities that produce high-quality results that meet the
needs and expectations of stakeholders, and it ensures the sustainable and balanced de-
velopment of entrepreneurial structures and the economy as a whole.

It is known that sustainable economic growth is possible only when it is based on the
inclusion of intensive factors, in particular, the activation of entrepreneurial activity
and the growth of its productivity (as the total productivity of factors of production
that entrepreneurs combine). Therefore, the criterion for increasing the productivity
of entrepreneurial activity should be the growth of value added through the detection
and use of hidden assets of entrepreneurial structures.

At the end of the 20™ century, a new direction in the theory of state regulation
of market processes emerged, the theory of regulating the external business environ-
ment. Proponents of this area of economic thought demonstrated the need to improve
the entrepreneurial environment as a condition for socio-economic development.

Thus, American economists George A. Steiner and John F. Steiner (1994) consider
the system of state regulation of the economy as an entrepreneurial environment that
ensures, first of all, the rights of consumers of various products, including information
products. In addition, they consider it an important area of state regulation to support
entrepreneurial activities through such levers as subsidies, antimonopoly regulation,
and creating a competitive environment, among others.

On the example of countries from Central and Eastern Europe, Glinkowska-Krauze,
Chebotarov, and Chebotarov (2020) emphasized the importance of internal business
cultures and state regulation to improve the business environment.

These proposals demonstrate that state regulation of the economy is a complex system
of various forms and methods of influencing the entrepreneurial environment. At the
same time, the entrepreneurial environment determines both the rules of how entrepre-
neurial activity is conducted, and it sets certain parameters within which the interests
of entrepreneurial structures, the state, and society as a whole are coordinated.
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Thus, the system of state regulation of the economy (including the system of stra-
tegic documents) is considered to be a set of measures aimed at developing entrepre-
neurship, and developing the entrepreneurial sector will contribute to the socio-eco-
nomic development of the country as a whole.

So, taking all of this into account, the purpose of the strategy of requlating entre-
preneurial activity is to increase the productivity of entrepreneurs, who must be given
state aid, with favorable conditions for its conduct, i.e., a favorable entrepreneurial
environment, as well as ensuring the possibility to identify and use hidden assets of
entrepreneurial structures to develop value-added chains, whose growth is a criterion
for increasing productivity.

When building a strategy for improving entrepreneurial productivity, it is neces-
sary to take into account the trends identified above:

— in the global economy, a new development paradigm is being actively formed;
it is based on innovative sources of growth (Nordhaus 2015; Wieczorek and
Hekkert 2012), i.e., promoting the introduction of innovative technologies (all
solutions that contribute to the increase in productivity — production speed,
accuracy, as well as reducing energy and raw material consumption) into pro-
duction processes. In other words, the development of activities characterized
by the manufacture of products with high added value is stimulated;

— deindustrialization is the main factor that reduces productivity, not only in de-
veloped countries but also in Ukraine;

— one of the most important reasons for deindustrialization for Ukraine is unpro-
ductive capital outflows.

In addition, our previous research (Butenko, Shlafman, Umanets, Bondarenko,
and Shatalova 2018) indicates the presence of three main groups of factors that
hinder the growth of innovative entrepreneurial productivity:

1. Organizational: There is a lack of a purposeful, balanced economic development
policy in Ukraine. It should be based on a scientific definition of development di-
rections, taking into account available resources, and introduce effective regulato-
ry mechanisms. It results in insufficient incentives to introduce new organizational
forms of research and innovation. The reform of this sector was ill-conceived, with-
out a clear vision of the desired image of science in the country. There is an imper-
fect financial and personnel policy in the field of science, which led to a critical loss
of the researchers’ potential. There are also insufficient working mechanisms of pub-
lic-private partnership in the field of innovative development, an imperfect state
industrial and innovation policy, and an imperfect business environment, which
requires the institutional base of entrepreneurial activities to be improved.

2. Financial: There is an imperfect structure of financing scientific and technological
development, in particular, the extremely low participation of state, foreign, and do-
mestic entrepreneurial structures in its financing. Mechanisms for concentrating
resources within existing mechanisms for selecting and implementing priority areas
for the development of science, technologies, and techniques are inefficient.
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Economic: Ukraine’s domestic market is underdeveloped; there is a low level
of competitiveness of domestic production; there are deep structural imbalanc-
es — mainly industries that extract raw materials or manufacture products with
a low degree of processing for export remain. Their capacity utilization depends
on demand in the foreign market, and a significant share of production is materi-
al-, energy- and labor-intensive. Accordingly, there is a low share of innovatively
active industrial enterprises. Many enterprises of other industries do not with-
stand competition even in the domestic market; the consumer market of Ukraine
is being filled with foreign-made goods; high-tech industries are struggling to sur-
vive; a significant part of the scientific and technical potential is lost. For a long
time, negative structural changes have been accompanied by job losses and the
economic decline of many settlements, where city-forming enterprises ceased
their activities, leading to mass labor migration of the economically active pop-
ulation to other countries.

Thus, the subject of our consideration should be the socio-economic, scientific,

technological, and institutional components of the entrepreneurial environment.

Taking into account the above-mentioned factors, we will define general method-

ological principles of strategizing the development of entrepreneurial activity based
on the principles of increasing its productivity:

1. The principle of purposefulness, the main meaning of which is to expand the goals
to solve the problem, which will provide for the selection of real tasks to work on to
achieve the overall goal. In other words, solving individual tasks should be aimed
atincreasing the productivity of entrepreneurial activities, and inefficient mecha-
nisms should be transformed in accordance with the overall goal.

2. The principle of conformity, which stipulates that the measures and mechanisms
applied must correspond to the available resources and real needs of entrepre-
neurs. In Ukraine, this applies to the institutional framework (regulatory frame-
work), because in the informal plane, where the drivers of institutional trans-
formation are clear economic interests, transformations occur very quickly, and
this leads to the restoration of the balance between the requirements of econom-
ic reality and the provisions of regulatory documents, leading to the emergence
of a significant “shadow” share in the country’s economy.

3. The principle of integrity, which takes into account all groups of factors that af-
fect the increase in entrepreneurial productivity.

4. The principle of optimality, which involves choosing the best option from possi-
ble or alternative options.

5. The principle of adaptability and flexibility. The state regulation of the economy
should be supplemented with new aspects and contain certain accents in accord-
ance with modern requirements.

6. The principle of consistency of interests, which is meant to identify the optimal
satisfaction of the interests of all economic agents (or minimize the costs of inte-
grating their private interests into a single social system).
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7. The principle of concentration, which is meant to combine regulatory actions
of government bodies aimed at coordinating the interests of all agents of economic
relations: the state, entrepreneurial structures, and consumers.

8. The principle of the systematic presence of the state in the economy, which is im-
plemented in the system of planning and stimulating the development of entre-
preneurial activity.

9. The principle of specialization, which is meant to create a limited set of functions
of each of the authorities and create a system of public control over their imple-
mentation.

10. The principle of openness and transparency, i.e., a broad discussion of draft decisions,
taking into account the opinions of various subjects of economic relations.

11. The principle of network development, which provides for the transition from
disparate firms to a single network of various entrepreneurial structures con-
nected by an electronic network based on the Internet. There is close interaction
in technology, product quality control, innovation planning, among others.

12. The principle of cyclicity, which is meant to take into account the cyclical nature
of reproducing value chains.

13. The principle of budget efficiency: it is necessary to avoid inefficient budget ex-
penditures (i.e., the current underfunding of state target and budget programs,
which makes their budgeting and implementation unpredictable; violating the
priority principle of financing budget programs due to individual ministries and
departments lobbying for their own interests; blurring the formulation of goals
in budget programs, which makes it impossible to determine the criterion of their
effectiveness; imitating performance indicators, i.e., selecting indicators that can
be easily achieved but that do not carry any economic content).

Accordingly, we can establish the basic principles of state regulation of the entre-
preneurial environment based on the best foreign experience (system improvement)
(Better Regulation Framework 2020):

1. consistency: the application of new legal documents must comply with the cur-

rent legal norms of state regulation and not contradict international norms;

2. purposefulness: a regulatory act should be aimed at solving a specific problem,
so it should not contain vague terms; it is necessary to periodically assess their
necessity and effectiveness, and outdated and ineffective ones should be canceled
or modified;

3. balance: the penalty for violating a legal document should be proportional to the
loss caused, and it is necessary to consider the possibility of applying alternative
measures to state regulation, which may be more effective and less costly for the
state (self-regulation);

4. clarity: the subject of regulation should be clearly identified, and the purpose
of the regulation, as well as the entire text of the normative act (without the pos-
sibility of discrepancies in its provisions), should be clearly formulated; penalties
should also be clearly defined;
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5. liability: a clear measure of responsibility of both the regulatory entities and the
regulatory bodies (represented by their employees) for violating the requirements
of regulatory acts should be established.

Our research has shown that the strategic guidelines for ensuring an increase in the
productivity of entrepreneurial activity are improved socio-economic, scientific, tech-
nological, and institutional components of the external entrepreneurial environment
(EE). Thus, we will define a comprehensive methodological approach to implementing
their effective state regulation, shown in Figure 1.

EE - Mechanisms for Tools and measures
| components — regulating EE —»  for implementing  |—
N components ~ mechanisms
io- i . . Tool
| Socio-economic > Tax regulation mechanism ools and measures g
of tax regulation
. Instruments and
Scientific and > N Credit and financial measures of credit and |«
technological regulation mechanism > financial regulation
. - Tools and measures of
N Institutional N Institutional r_egulatlon economic regulation
mechanism
-/
Institutional instruments <
) and regulatory measures
Organizational tools and
regulatory measures
____________________ Administrative
1 1 .
. . t ts and oy
I Mutual influence, coordination ! [nStruments an
1 . 1 regulatory measures
1 (by mechanisms) and 1
1 . : 1
. implementation (by tools) I >

Figure 1. Methodological approach to state regulation of components of the external entrepreneurial
environment.
Source: developed by the authors.

At the same time, it is important to identify effective approaches that would ensure
the real implementation of the tasks set out in the strategic guidelines, using updat-
ed and adapted mechanisms and measures. The mechanisms shown in Figure 1 are
of strategic importance, but we consider market orientation to be the most important
priority, since the conceptual and methodological foundations should be established,
and the basis on which all other components of the general methodical approach will
be focused should be defined. The second most important focus is on maximizing
the creation of value added, which contributes to the realization of economic, social,
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budgetary, environmental, and other interests of society as a whole, the state, and en-
trepreneurial structures. For this purpose, it is recommended to use regulatory levers
in the context of certain priority types of entrepreneurial activity that are promising
in the context of maximizing value added.

At the same time, all the components of regulatory mechanisms and tools are fo-
cused on maximizing the creation of value added, which is the criterion for increasing
the productivity of entrepreneurial activities.

The foregoing considerations lead to the conclusion that to increase the productivity
of entrepreneurial activity, it is necessary to develop a strategy based on certain stra-
tegic guidelines and the proposed methodological approach to their regulation.

Conclusions

Identifying principles and mechanisms for strategizing entrepreneurship development
and increasing its productivity must be based on reliable data about the peculiarities
of the functioning and transformation of the national economic system. Thus, for the
purpose of the article, the problems that have developed in countries worldwide and
Ukraine regarding the dynamics of productivity were studied, and a comparative anal-
ysis of the dynamics of productivity of the economies of developed countries (including
EU countries) and the economy of Ukraine (by type of activity) was conducted.

Based on our theoretical research and comparative data analysis for different coun-

tries, including Ukraine, we arrived at the following conclusions:

— the relevant indicator of entrepreneurial productivity is per capita value-added
calculated in constant prices. This indicator characterizes the results of involving
all types of capital in the production process and thus meets the requirements
of today’s socio-economic development of society when the level of education,
innovation, informatization, and entrepreneurial skills are the factors that de-
termine society’s socio-economic development;

— the decisive influence of inflation on the reliability of the results of calculating
business productivity was determined. Thus, in Ukraine, the dynamics of total
gross value added at current prices is characterized by a 2.8 times increase; how-
ever, when estimated in constant prices, the gross value added of Ukrainian en-
terprises is characterized by a 7.9% decrease;

— the hypotheses were verified about deindustrialization being the main factor that
reduces productivity for both the Ukrainian economy and the economic systems
of developed countries, and the weight of the factor of unproductive capital out-
flow in Ukraine’s deindustrialization process;

— asaresult of logical analysis, the nature of the deindustrialization of the Ukrain-
ian economy and the economic systems of developed countries was found to be
different. In developed countries, it is due to the relocation of manufacturing
to regions and countries with cheaper labor, while in Ukraine, this phenome-
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non is a result of inadequate regulatory policies and inappropriate business en-
vironment;

— the negative trends in the Ukrainian economy have also affected the structure
of gross value added by type of economic activity. During the research period
(2012-2019), the share of industry decreased from nearly 42% to 29.9%. At the
same time, the share of agriculture and other non-manufacturing types of ac-
tivities increased;

— one of the quite significant factors accelerating the deindustrialization of the
Ukrainian economy is the capital outflow dynamics. By comparing the values
of GDP and GNT indicators at purchasing power parity per capita, it was esti-
mated to be 1.78% of GDP.

The essence of the category “productivity of entrepreneurial activity” was formu-
lated, which allowed us to determine the goal of the strategy for improving the pro-
ductivity of entrepreneurial activity. It involves providing the state with a favorable
entrepreneurial environment, as well as ensuring that it is possible to identify and use
hidden assets of business structures to develop value chains, whose growth we define
as a criterion for increasing productivity.

At the final stage of the study, we developed methodological principles for form-
ing a strategy to increase the productivity of entrepreneurial activity based on cer-
tain strategic guidelines. To implement the principles, we proposed a comprehensive
methodological approach to state regulation of the entrepreneurial environment.

Subsequent research should be aimed at developing a draft strategy for improving
the productivity of business activities in Ukraine based on the principles of qualita-
tively improving the entrepreneurial environment, as well as on identifying and using
hidden assets of business structures to develop value-added chains.
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Analiza i okreslanie strategii rozwoju
przedsiebiorczosci w oparciu o zasady zwiekszania
produktywnosci (na przyktadzie krajow rozwinietych
i Ukrainy)

W artykule przedstawiono wyniki analizy poréwnawczej produktywnosci w krajach
rozwinietych, w tym w krajach UE i na Ukrainie. Weryfikowane sa hipotezy dotycza-
ce identyfikacji dezindustrializacji jako gtéwnej przyczyny spadku produktywnosci
zaréwno ukrainskiej gospodarki, jak i systeméw gospodarczych krajow rozwinietych.
Cel artykutu: Opracowanie kompleksowego podejscia metodologicznego do two-
rzenia strategii i panstwowej regulacji otoczenia biznesowego w oparciu o wytyczne
opracowane na podstawie wynikéw analizy poréwnawczej produktywnosci dziatan
przedsiebiorstw i ukierunkowanego na maksymalizacje wartosci dodanej, ktéra jest
kryterium zwiekszania produktywnos$ci dziatan przedsiebiorstw.

Zastosowane metody: przeglad literatury naukowej, analiza poréwnawcza produk-
tywnosci dziatalnosci gospodarczej w krajach rozwinietych i na Ukrainie, w tym ana-
liza szeregéw czasowych, obliczenie tempa wzrostu wartosci dodanej na mieszkanca
oraz analiza czynnikowa kluczowych przeszkéd utrudniajacych wzrost produktywno-
$ci innowacyjnej dziatalnosci przedsiebiorstw.
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Wktad whniesiony do teorii i metodologii produktywnosci obejmuje proponowanga de-
finicje kategorii ekonomicznej ,produktywnos¢ dziatalno$ci przedsiebiorstw”; ustale-
nie ogdlnych metodologicznych zasad tworzenia strategii poprawy produktywnosci
dziatan przedsiebiorstw; okreslenie gtéwnych zasad panstwowej regulacji otoczenia
przedsiebiorstw z uwzglednieniem najlepszych doswiadczen miedzynarodowych;
ustalenie, ze celem strategii poprawy produktywnosci dziatalnosci przedsiebiorstw
jest zapewnienie panstwu korzystnych warunkéw prowadzenia dziatalnosci gospodar-
czej, tj. stworzenie sprzyjajacego otoczenia przedsiebiorstw oraz umozliwienie iden-
tyfikacji i wykorzystania ukrytych aktywéw struktur przedsiebiorczych do budowania
tancuchéw wartosci dodanej, ktérych wzrost jest kryterium wzrostu produktywnosci.

Stowa kluczowe: produktywnos¢ dziatalnosci przedsiebiorstw, dezindustrializacja,
strategia, maksymalizacja wartosci dodane;j
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Abstract

People with severe disabilities, such as severe mental disabilities and autism spectrum
disorders, do not participate in the open, competitive labor market to the same extent
as people without disabilities or other forms of disability. Sheltered employment is an
internationally accepted approach for the vocational integration of people with severe
disabilities, which introduces integration in sheltered workplaces mainly with other
people with disabilities and ongoing support from the Government or self-govern-
ment. Therefore, sheltered employment can be defined as the employment of a per-
son with a disability under particular conditions. This paper presents the legislative
framework regarding sheltered employment in Poland and Greece and the ways shel-
tered employment takes place in each of the two countries with the corresponding
comparisons and conclusions. The results show a need for a more precise and more
comprehensive legislative framework on sheltered employment in Poland and Greece.
Alternative options for the vocational integration of people with severe forms of disa-
bilities, such as supported employment programs, need to come to the fore. Support-
ed employment seems to be the only effective and efficient way for people who have
particular difficulties in finding and keeping a paid job in the open labor market to take
up paid employment on an equal basis with other people. Does the concept of sup-
ported employment have a chance to prove itself on Poland and Greece’s open labor
markets and become a complementary tool in the vocational activation of people with
disabilities? Legislative regulations, system projects, and stable sources of financing
are necessary for both countries.
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Introduction

People with severe disabilities do not participate in the labor market to the same ex-
tent as people without disabilities, which signifies the loss of valuable human resourc-
es and entails a significant burden on the national economy (Wehman et al. 2018,
pp- 131-144). There are a variety of approaches to integrating people with severe forms
of disability, such as supported and sheltered employment programs (Burns, White,
and Catty 2008, pp. 498-502; Tsang et al. 2009, pp. 292-305). Sheltered employment
refers to employment that takes place in facilities where most people have disabilities,
with ongoing support and supervision of their work (Metzel et al. 2007, pp. 149-160).
According to the international literature, sheltered employment mainly concerns in-
dividuals with autistic spectrum disorders and mental disabilities (Garcia-Villamisar,
Wehman, and Diaz Navarro 2002, pp. 309-312; Cimera et al. 2011, pp. 87-94; Akker-
man et al. 2016, pp. 205-216) with the aim of teaching skills and preparing them for
their future integration into the competitive labor market (Cimera et al. 2011, pp. 87-
94). Therefore, protection is provided only to those who, due to their disability, are
unable to meet the expected standards. Thus, it is necessary to recognize the perfor-
mance deficit and - compared to work in competitive conditions — create an appro-
priate sheltered zone for these people (Paszkowicz 2013, p. 38). In view of the above,
the protection of an employed person may relate to various aspects of their profes-
sional work, at least because the working conditions will be different for a person who
is blind, who is deaf, or who has a mobility disability.

Sheltered employment, therefore, offers people with severe disabilities skills train-
ing, pre-occupational services, group placements, and leisure and recreational ac-
tivities — measures that are considered the first step in the process of their vocation-
al rehabilitation (Cimera et al. 2011, pp. 87-94). This paper presents the framework
of sheltered employment in Poland and Greece, and provides recommendations for
improvement. As state-members of the European Union (EU), the paper discusses the
national context of the two countries, affected at different levels by the economic cri-
sis (Osinska and Kluth 2010, pp. 139-156; Lament 2017, pp. 5-16), but sharing many
aspects a shared vision on the labor solidarity actions towards unemployment (Kar-
akioulafi et al. 2020). The choice of the countries was based on the specific research in-
terests of the authors. There is limited research on sheltered employment in European
Union member states and scarce research in Poland and Greece. The current research
adds up-to-date and combined data on two EU countries. The study aims to provide
answers to the following research questions: a) What is the legislative framework re-
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garding sheltered employment in Poland and Greece, and in what ways is it realized
in each of the two countries? Furthermore, b) What is the critical appraisal of the ex-
isting framework for the two countries?

Methodology

The methodology was based on the review strategy chosen by Ebuenyi et al. (2019,
pp- 99-105). Using electronic databases like Nomotelia, the authors reviewed Poland
and Greece’s laws and policies on sheltered employment and, generally, on the employ-
ment of people with severe disabilities. The authors reviewed the full content of the laws
and policies retrieved, individually and in cooperation, to solve any disagreement and
decide on the search results. The Medline, Emerald, and Google Scholar databases were
used to obtain research data on the evaluation of sheltered employment policies.

Sheltered employment in Poland

In Poland, the rate of self-reported long-standing limitations due to health issues
in 2019 was 24.4%, close to the 24% rate of the European Union-27 member states
(Eurostat 2019). In Poland, the legal framework for sheltered employment is governed
by the Act of 27 August 1997 on Vocational and Social Rehabilitation and Employment
of Persons with Disabilities (Act of 27 August 1997) and the Regulation of the Minis-
ter of Labor and Social Policy of 19 December 2007 regarding the Company Fund for
the Rehabilitation of the Disabled (Regulation of the Polish Minister of Labor and So-
cial Policy of 19 December 2007). Protected employment of persons with disabilities
is carried out through Vocational Activity Workshops (ZAZs) and Sheltered Work-
shops (ZPChs), among others. Specific requirements are provided for each form. And
so, for example, ZAZs may be formed by poviat, commune, foundation, association,
and other social organizations whose statutory tasks include the professional and social
rehabilitation of disabled people and co-financing from the State Fund for the Rehabil-
itation of Disabled People (PFRON) funds. In turn, employers may apply for Sheltered
Workshop (ZPCh) status if they meet certain conditions and to whom the Voivode will
grant PFRON funds from the subsidy transferred to the local self-government.
Vocational Activity Workshops are, therefore, organizations that operate on a
non-profit basis, subject to the laws of economics, and fighting for market position,
customers, markets, and funds for further functioning (Stevens and Martin 1999,
pp- 19-29). As of 31 December 2019, there were only 126 ZAZs in Poland; by com-
parison, at the end of 2016, only 103 such entities were operating (Biuro Pelno-
mocnika Rzadu do Spraw Osob Niepelnosprawnych n.d.). The total employment
amounted to 7197 people, including 5492 disabled people in Vocational Activity
Workshops (Biuro Pelnomocnika Rzagdu do Spraw Oséb Niepelnosprawnych n.d.).
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One of the conditions for the operation of a ZAZ is that at least 70% of the total
number of employees are people with mild and moderate disabilities. In Poland,
the employment rate of disabled people in ZAZs in 2016-2019 met the statutory
requirement and was between 72% and 76.3% (in 2019).

In turn, the status of Sheltered Workshop can be obtained by employers if they have
been running a business for at least 12 months and employ a minimum of 25 full-time
employees. In addition, employees with disabilities should account for at least 50%
of all employees, of which at least 20% have a severe or moderate disability. Exception-
ally, employers can employ 30% of people with disabilities if they meet a very strict
provision. Namely, employers must prove that employees have a moderate or severe
disability and are blind, mentally ill, or mentally disabled (Act of 27 August 1997 - ar-
ticles 28, 30, 31 and 33; Regulation of the Minister of Labor and Social Policy of 19 De-
cember 2007).

Currently, Poland is experiencing a slow death of the protected labor market, which
should by its very nature be a market subject to “special protection.” This phenomenon
is even more pronounced because over the past two decades, no significant changes
have been introduced to facilitate the transition of people from the protected market
to the open labor market. All initiatives only made the situation worse. For example,
sheltered workshops (Barczynski 2013) were the main beneficiaries of the system for
supporting disabled people by subsidizing the remuneration of disabled employees.
The reduction of wage subsidies for employees in ZPChs has made it inefficient (tak-
ing into account the profitability of the business) to employ disabled people on the
protected market. If we also take into account the fact that the overriding goal of this
business was and still is to maximize the benefits of owners and shareholders, then
it should not come as a surprise that since subsidies to the remuneration of employees
of ZPChs were reduced (equating them with subsidies for entrepreneurs in the open
labor market), these businesses have been operating on the edge of economic profit-
ability for many years. This is also confirmed by the systematically decreasing num-
ber of sheltered workshops, from 2,463 in 2004, to 1,091 in 2016, and only 867 enti-
ties at the end of December 2019. And although the total employment in ZPChs was
138,483 people, only 107,903 were people with disabilities. Thus, the share of people
with disabilities in total employment in professional activity facilities met the statu-
tory requirement, amounting to 77.9%.

Sheltered employment in Greece

In Greece, the rate of self-reported long-standing limitations due to health issues in 2019
was 23.1%, one unit lower than the EU-27 average (Eurostat 2019). Recent data on the
rates of people with disabilities involved in sheltered workshops are not available,
as there is no official record. However, the labor market policies’ cost rates are an indi-
cation, particularly for the active labor market policies and sheltered/supported employ-
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ment for 2016, which was zero (Eurostat 2018). In Greece, the legislative framework for
sheltered employment regulates the operation of the Protected Productive Laboratories
(PPLs), which are enshrined in article 17 of Law 2646/1998 ‘Development of the National
Social Care System and other provisions’ (OGG A’ 236). In particular, it is stipulated that
legal entities governed by public law and supervised by the Ministry of Health, as well
as private sector, non-profit, and specially certified entities, may operate as PPLs, pro-
vided that they carry out activities involving people with mental disabilities, or severe
physical and multiple disabilities (par. 2, art. 17, Law 2646/1998).

PPLs operate under specific programs on intellectual disability, autism spectrum
disorders, and severe mental, physical, and multiple disabilities within the Nation-
al Program for People with Disabilities (par. 1, art. 17, Law 2646/1998), the purpose
of which is to ensure that these people are able to participate equally in social life,
in the productive and employment process in the open labor market, or in alterna-
tive forms of employment, as well as in the creation of the conditions for independent
or semi-autonomous living (par. 1, art. 17, Law 2646/1998). Indicative workshops that
operate in PPLs include gardening-floriculture workshops, handmade leather book-
binding, candle making, cooking, graphic arts and informatics, computers, jewelry
and accessories, and crafts and pottery workshops (Vocational Rehabilitation Center
for Persons with Disabilities n.d.; Cerebral Palsy Greece/Open Door n.d.).

It is specified in Law 2646/1998 that three-fifths (3/5) of the employees in PPLs
must have the above-mentioned disabilities. They must have a minimum age of 20,
and there is an additional condition that they must have completed a program of vo-
cational training that lasted at least two years (par. 3, art. 17, Law 2646/1998). A Pres-
idential Decree of the Ministers of Finance, Labor and Social Insurance, and Health
(art. 17, par. 2, Law 2646/1998) sets the regulations on PPLs’ legal form, organizational
structure, operation, financing conditions, employment relationship, and calculation
of their employees’ wages, as well as the process of promoting their products. In prac-
tice, the lack of a clear and complete legislative framework on PPLs means they oper-
ate informally, mainly as parts of departments/care units for people with disabilities,
supervised by the Ministry of Health and Social Solidarity, Non-Governmental Or-
ganizations, and Parents and Guardians Associations for people with severe and mul-
tiple disabilities (National Confederation of Persons with Disabilities 2007, p. 26).

Further strengthening of PPLs is regulated in the following legislative framework:
a) Law 4412/2016 ‘Public Works, Supplies and Services Contracts (Adaptation to Di-
rectives 2014/24/EU and 2014/25/ EU)’ (OGG A ‘147), in particular, Article 20 (Con-
tracts awarded exclusively — Article 20 of Directive 2014/24/EU), and b) Law 4413/2016
‘Award and execution of concession contracts - Harmonization with European Direc-
tive 2014/23/EU of the European Parliament and of the Council of 26 February 2014
on the award of concession contracts (O] L 94/1/28-3-14) and other provisions’
(OGG A’ 148), in particular, Article 23 (Reserved Concessions — Article 24 of Direc-
tive 2014/23/EU). According to the above, PPLs are exclusively entitled to participate
in: a) public procurement procedures (par. 1, art. 20, Law 4412/2016), and b) proce-
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dures for awarding service concession contracts (par. 1, art. 23, Law 4413/2016). Ad-
ditionally, contracting authorities are allowed to provide for the execution of public
contracts in the context of sheltered employment programs, provided that more than
30% of those employed are people with disabilities (par. 2, art. 20, Law 4412/2016,
par. 1, art. 23, Law 4413/2016). The above regulations are intended to facilitate the vo-
cational integration/reintegration of people with disabilities, and their introduction
was considered necessary, as PPLs may not be able to contract under competition (Ex-
planatory Report Law 4412/2016, p. 7).

Conclusions

The study aimed to present and critically appraise the legislative framework regarding
sheltered employment in Poland and Greece. The social exclusion of people with disabil-
ities has been the subject of discussions and disputes for many years around the world.
Protected employment has been an important form of support that has been able to re-
duce social exclusion for people with disabilities for many years. Unfortunately, according
to many, the effects of the proposed solutions, not only around the world (Damon 2012),
but also in Poland (Garbat 2013, pp. 49-55; Barczynski 2016, pp. 69-73) and Greece, failed
to live up to expectations (Burns, White, and Catty 2008, pp. 498-502).

The effectiveness of sheltered employment programs has often been criticized and
questioned by researchers. Research on the effects of employing people with intellec-
tual disabilities on their quality of life suggests that their quality is particularly high-
er when they are employed in the open labor market than in sheltered employment
(Kober and Eggleton 2005, pp. 756-760). It is determined by the deeper sense of social
inclusion but also by the autonomy and independence that result from employment
in the open labor market. The question of the effects of sheltered employment on the
quality of life of people with disabilities is also found in research on people with au-
tism spectrum disorders, where it is argued that for them, sheltered employment does
not lead to a substantial improvement in their quality of life compared to supported
employment (Garcia-Villamisar, Wehman, and Diaz Navarro 2002, pp. 309-312).

The results of a relevant study on the effectiveness of sheltered employment pro-
grams in people with autism spectrum disorders suggest that sheltered employment
programs do not contribute to the expected improvement after their follow-up (Cime-
ra et al. 2011, pp. 87-94). Employment rates do not rise when attending sheltered em-
ployment programs, and subsequently, the people involved have a significantly high
cost of remaining in the labor market and low pay. The significant difference in the in-
come of people with disabilities in sheltered employment compared to the correspond-
ing higher income of people in supported employment was also confirmed in another
study by Cimera (2017, pp. 108-120).

It is noted, however, that the effects of sheltered employment vary with the contri-
bution of other factors, such as the type and the place of work, as these factors may
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make sheltered employment more economically advantageous in comparison to sup-
ported employment, depending on the case and the form of disability of the people
involved in these programs (Wang, Lin, and Shu 2012, pp. 1672-1676; Cimera 2017,
pp- 108-120). It is reported that the criticism of the effects of sheltered employment
on people with intellectual disabilities relates to people with high levels of functional
disability, as negative results are not confirmed for people with low levels of function-
ality (Kober and Eggleton 2005, pp. 756-760).

Although all activities undertaken within the framework of protected employment
should result in employment with the employer, or self-employment, practice in Po-
land, for example, shows that people with disabilities or multiple disabilities either
unsuccessfully look for a job for many years, or they remain in ZAZs or ZPChs. Al-
though the legal framework clearly indicates that the ZAZ should give a person with
disabilities the opportunity to acquire basic professional and life skills necessary in the
workplace, while employment in the ZPCh should improve their professional skills
and create the opportunity to enter the open labor market.

There are several important problems here. First, disabled people are increasingly
dismissed from work, which is dictated by the reduction of employment related to the
problems companies face due to COVID-19. Second, often due to worsening illnesses,
people with disabilities who have worked in the open market for some time quit their
job and look for a chance to return to the ZPCh or ZAZ. Third, if people with disa-
bilities have been dismissed due to the company’s temporary financial problems, or if
they resigned due to deteriorating health and have not returned to the ZPCh or ZAZ,
then they will fall out of the labor market and remain professionally inactive.

The criticism of sheltered employment programs has led the majority of people with
disabilities, their relatives, and the vocational rehabilitation specialists to show their
preference for supported over sheltered employment, both in Poland and in Greece.
However, in practice, a large number of people with disabilities choose sheltered em-
ployment due to their concerns relating to work safety, transportation to and from work,
long-term placement, convenient working hours, maintaining disability benefits, re-
quired skills jobs, and the social environment (Migliore et al. 2008, pp. 29-40). There-
fore, the aim is to move people with disabilities into supported employment. In such cas-
es, employment services should focus on: a) the issue of long-term employment of people
with disabilities, b) reassuring the families of people with disabilities that their safety
in the workplace in this respect would not be worse than in sheltered employment, and
¢) families and the social environment motivating and encouraging people with disa-
bilities to search for and maintain employment (Migliore et al. 2008, pp. 29-40).

Supported employment is a solution that is intended to be a response to the challeng-
es arising on the labor market for disabled job seekers and the economically inactive.
Legislative work is still ongoing in Poland (the draft law on supported employment
was submitted on 27 May 2019 by the Minister of Family, Labor, and Social Policy
to the Government Legislation Center). It is a solution that will complement the ex-
isting solutions in the field of vocational rehabilitation in Poland and Greece. The idea
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of supported employment is based on an individualized process of getting a disabled
person onto the labor market. It is also a form of cooperation with employers, labor
market institutions, and the entities that perform tasks in the vocational and social
rehabilitation of the disabled.

This review helps to understand the multifactored issue of sheltered employment
in the concept of supported employment. The findings raise some critical issues that
could puzzle the state authorities responsible for the active labor market policies, such
as sheltered and supported employment. Additionally, the findings for the two Europe-
an countries could raise awareness of the necessity of these policies on the vocational
integration of people with disabilities.

In view of the above, both Poland and Greece need to have a clearer and more com-
prehensive legislative framework regarding supported employment. The two countries
need to focus more on supported employment than on sheltered employment and
adopt measures that will not only help to promote supported employment but also sup-
port the existing sheltered employment, from which better results are required. As Ko-
ber and Eggleton (2005, pp. 756-760) note, in terms of the social inclusion of people
with disabilities in sheltered employment, the best outcomes can be achieved beyond
the action of rehabilitation specialists through policies that will be followed at the
governmental level.
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Dylematy pracy chronionej w Polsce oraz Grecji
a koncepcja zatrudnienia wspomaganego

Osoby z powaznymi niepetnosprawnosciami, takie jak uposledzenie umystowe i za-
burzenia ze spectrum autyzmu nie uczestnicza w otwartym, konkurencyjnym rynku
pracy w takim stopniu jak osoby petnosprawne lub osoby z innymi niepetnospraw-
nosciami. Szansg dla tej grupy jest zatrudnienie chronione. To podejscie do integracji
zawodowej 0séb ze znacznym stopniem niepetnosprawnosci jest akceptowane na ca-
tym Swiecie. Jego realizacja odbywa sie poprzez integracje oséb niepetnosprawnych
oraz state wsparcie: ze strony rzadu lub samorzadu. W artykule przedstawiono ramy
prawne dotyczace zatrudnienia chronionego w Polsce i Grecji oraz sposoby jego re-
alizacji wraz z odpowiednimi poréwnaniami i wnioskami. Wyniki wskazuja na potrze-
be bardziej precyzyjnych i kompleksowych ram prawnych dotyczacych zatrudnienia
chronionego w Polsce i Grecji. Tu na pierwszy plan wysuwaja sie alternatywne spo-
soby integracji zawodowej 0s6b z powaznymi niepetnosprawnosciami, takie jak pro-
gramy zatrudnienia wspomaganego. Zatrudnienie wspomagane wydaje sie jedynym,
skutecznym i efektywnym sposobem na podjecie pracy zarobkowej na réwnych zasa-
dach przez osoby, ktére majg szczegélne trudnosci w znalezieniu i utrzymaniu ptatnej
pracy na otwartym rynku pracy. Czy zatem koncepcja zatrudnienia wspomaganego
ma szanse stac¢ sie komplementarnym narzedziem w aktywizacji zawodowej oséb
z niepetnosprawnosciami w Polsce i Grecji? Z pewnoscia w obu krajach niezbedne
sg nie tylko stabilne Zzrédta finansowania dla dziatan aktywizujacych osoby z niepetno-
sprawnosciami, ale réwniez odpowiednie regulacje prawne oraz projekty systemowe.

Stowa kluczowe: zatrudnienie chronione, zatrudnienie wspomagane,
niepetnosprawnosci, Polska, Grecja
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and multivariate Granger causality. The study documented a long-run equilibrium be-
tween the European and Indonesian cocoa markets, implying a reciprocal relationship.
However, an inefficient adjustment transmission in the Indonesian cocoa prices was re-
corded throughout the study. The US currency constantly influenced Indonesian cocoa
prices, while cocoa markets were independent of fluctuations in world oil prices. Over-
all, the study recorded a different level of the speed of adjustment of short-run imbal-
ances to long-run equilibrium in the domestic cocoa market across economic crises.

Keywords: cocoa market, CPI, exchange rate, oil price, economic crisis

JEL: CO1, C23,013

Introduction

Developing countries are the main exporters of cocoa beans to the global cocoa mar-
ket (The United Nations Conference on Trade and Development - UNCTAD 2015).
Developed countries, on the other hand, import cocoa beans as raw materials for their
final manufactured products. As the third-largest cacao-producing country following
Ivory Coast and Ghana, Indonesia supplies 15% (4.251 million tons) of cocoa beans
to the total world cocoa market (UNCTAD 2017). In Indonesia, cocoa beans are one
of the main agricultural commodities that significantly contribute to the national
economy (Wyszkowska-Kuna 2019). The cacao plants are dominantly owned by farm
households from Sulawesi Island (Hoffmann et al. 2020), while the production of co-
coa is mainly done by smallholder farmers (87%), followed by state plantations (8%)
and larger private estates (5%) (Yasa 2007).

During an escalating demand for cocoa beans in the global market, the margin price
enjoyed by the cocoa smallholder farmers, as the main producers in Indonesia, is low
compared to global cocoa prices (Ministry of Agriculture of the Republic of Indone-
sia 2020). The low level of welfare among cocoa smallholder farmers is a long-lasting
unsettled issue. The low quality of non-fermented cocoa beans exported to foreign
countries caused Indonesian cocoa prices to become cheaper (Witjaksono and Asmin
2016). Cocoa bean fermentation is one of the most essential ways to increase cocoa
value added (Figueroa-Hernandez et al. 2019). Nonetheless, with the increasing pro-
duction of Indonesian cocoa and high global demand, Indonesia could continuously
grasp the potential global market if the country were able to sustain a long-run equi-
librium between domestic and global cocoa prices.

Indonesian cocoa has been instrumental in guaranteeing global food security
(UNCTAD 2017). Thus, an imperative research topic is how stable cocoa production
and price equilibrium can be ensured. Proper agricultural-related economic policies
for the highest benefits of smallholder cocoa farmers should be designed by the govern-
ment and stakeholders to make domestic cocoa more competitive in the international
market (Mofya-Mukuka and Abdulai 2013; Olimpia and Stela 2017).
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Recurring global economic turbulences often lead to domestic cocoa price vola-
tility. Volatilities of world foodstuff prices jeopardize global food security, especially
in underdeveloped and developing economies. The dynamics of the global market po-
sitioned the export of cocoa commodities to under-pressure foreign markets (Ivanic
and Will 2014; Ying, Chang, and Lee 2014). The 2008 global financial crisis (GFC) and
the 2011 European debt crisis (EDC) caused higher volatilities of cocoa and crude oil
prices (Zhang, Ding, and Scheffel 2019), which then affected the global food price in-
dex (Kassim, Majid and Hamid 2011; Cabrera and Schulz 2016). At the start of 2016,
the world cocoa bean price declined rapidly (International Cocoa Organization 2016).
Since 2004, the global economic environment has been the major determinant of com-
modity market integration (Karim and Majid 2010; Yin and Han 2015). The market’s
ability to attain short- and long-run price equilibrium has different speeds of adjust-
ments across economic crises, depending on their nature, intensities, duration, caus-
es, and consequences.

With vast areas of land to potentially develop its cocoa farming business, Indonesia
could act as the foremost raw material supplier for the international cocoa processing
industry, despite the rather low margin price. The Indonesian government categorizes
cocoa as the main commodity export that drives the national revenue from the for-
eign sector (Bank of Indonesia 2019), and it has been crucial in ensuring global food
security (UNCTAD 2017). This cocoa industry is a small-scale business mostly locat-
ed on Sulawesi Island (Hoftmann et al. 2020). Thus, studying and developing this sec-
tor from social, economic, and ecological perspectives become more imperative.

Previous studies showed that domestic cocoa prices become highly responsive
to shocks in the global cocoa market (Fernandez, Schmitt-Grohé, and Uribe 2017).
There has been asymmetrical commodity price integration between domestic and
global markets (Arnade, Cooke, and Gale 2017). This implies that a long-run equilib-
rium of the domestic cocoa market is highly dependent on the world cocoa market,
which subsequently causes horizontal market integration. However, disequilibrium be-
tween the supply and demand of cocoa contributes to higher price volatility transmis-
sion (Ahrens, Pirschel, and Snower 2017). The transmission of cocoa prices can be seen
through interactions between the global and the domestic markets (Bekkers et al. 2017;
Ceballos et al. 2017). If the price of cocoa is overshadowed by an uncertain econom-
ic situation due to price fluctuation, it needs to be overcome through a proper trade
policy design based on price estimation and the nature of long-run equilibrium.

Apart from pricing determinants, currency volatility also causes shocks to cocoa
prices (Cozmanca and Manea 2010). The asymmetrical behavior of exchange rate vol-
atility across countries impacts export expansion due to exchange rate risk (Volkov
and Yuhn 2016; Buffie, Airaudo, and Zanna 2018), and economic turmoil is among
the most considerable determinants that affect volatilities in exchange rates (Nedeljk-
ovic and Urosevic 2012; Shah et al. 2019). Furthermore, the global crude oil price also
plays a crucial role in influencing other commodity prices. Previous research provid-
ed strong empirical evidence of the effect of global oil price fluctuations on the prices
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of agricultural commodities (Nazlioglu and Soytas 2012; Fowowe 2016). In the long
run, the real oil price’s elasticity of demand has a negative slope, particularly during
peak production (Haugom, Mydland, and Pichler 2016).

Many previous researchers have explored the impacts of world oil prices and ex-
change rates on the agricultural commodities market. For instance, Wang, Wu, and
Yang (2014) documented the significant influence of oil prices on selected agricultur-
al commodity prices in the US economy using the Structural Vector Autoregression
(SVAR) technique. Giordani, Rocha, and Ruta (2016) noted a significant association
among the prices of 32 food products in 77 countries worldwide using the Two-Stage
Least Square (2SLS) model. Using the Generalized Autoregressive Conditional Hetero-
scedasticity (GARCH) analysis, Ceballos et al. (2017) documented grain prices’ trans-
mission from the global to the domestic markets of 41 food products in 27 emerging
economies.

Using the Auto-Regressive Distributed Lag (ARDL) model, Bahmani-Oskooee and
Aftab (2018) found that changes in foreign exchange rates significantly influence the
commodity price traded between Malaysia and China. Nazlioglu and Soytas (2012)
documented connections between oil prices, exchange rate, and 24 global agricultur-
al commodity prices using panel cointegration and dynamic causal relationship ap-
proaches. Volatility spillover was documented between the oil price and global prices
of wheat, corn, soybeans, and sugar using impulse response functions and variance
decompositions (Nazlioglu, Erdem, and Soytas 2013). Ultimately, in the context of the
Indonesian economy, Arsyad and Yusuf (2008) simulated that a rise in oil price had
caused cocoa exports to diminish between 1983 and 2002.

Previous research commonly assessed the relationship between oil prices and pric-
es of agricultural commodities worldwide. Those studies did not specify the agricul-
tural commodities or study periods following episodes of economic crises, although
different economic crises have distinctive natures, durations, intensities, causes, and
consequences. Additionally, although Indonesia is the third-largest world cocoa pro-
ducer, previous research exploring the effects of world oil prices, exchange rate fluc-
tuation, and the European cocoa market on cocoa-related-commodities in Indonesia
has been scarce. Thus, this study identifies agricultural commodities, especially for
Indonesian and European cocoa markets, to empirically investigate the conduct of the
domestic cocoa market and its short- and long-run relationships. This study also con-
siders the exchange rate, European consumer price indices of Germany and Russia,
and the West Texas Intermediate (WTTI) oil price in the analysis using the Vector Er-
ror Correction Model (VECM) and multivariate Granger causality approach. Finally,
to provide meticulous empirical evidence of the influence of oil price changes on the
domestic cocoa market across different economic phases, this study divides its analy-
sis into periods of the 2008 GFC and the 2011 EDC.

The remainder of this study is structured in the following manners. Section 2 pro-
vides the data and empirical research framework. Section 3 discusses the findings and
their implications. Finally, Section 4 concludes the study.

142



A Comparative Analysis of Dynamic Interactions...

Empirical framework

Data

This research employs monthly secondary time-series data from January 2003 to De-
cember 2020. These data include Indonesian cocoa bean prices (COPID), the Euro-
pean cocoa bean prices on the London market (COPUK), the US real effective ex-
change rate (REERUS), the consumer price indices of Germany (CPIGE) and Russia
(CPIRU), and the world price of West Texas Intermediate crude oil (OILP). The data
for COPID is gathered from Statistics Indonesia (BPS - Statistics Indonesia 2004 -
2020), while COPUK is sourced from the International Cocoa Organization (ICCO).
REERUS, CPIGE, CPIRU, and OILP are obtained from the International Monetary
Fund (IMF).
Since the 2008 GFC and the 2011 EDC happened over the study period, the inves-
tigation for each economic crisis episode is conducted to offer meticulous empirical
evidence of the effects of changes in the European cocoa market, exchange rate, con-
sumer price indices of Germany and Russia, and world oil prices on Indonesia’s co-
coa commodity market across the two economic turmoil periods. The research then
divides the data into the following three observational periods:
— Sub-sample 1: the 2008 GFC period - starting from January 2003 to May 2010
(89 observations);

— Sub-sample 2: the 2011 EDC period - spanning from June 2010 to December
2020 (127 observations).

— Full-sample: covering both Sub-sample 1 and Sub-sample 2 - spanning from
January 2003 to December 2020 (216 observations).

Empirical model

The study incorporates representative and relevant variables into a Vector Auto-Re-
gressive (VAR) equation system to answer the objectives of the research. Within the
VAR framework, the endogenous variables influence each other (Nazlioglu and Soytas
2012; Wang, Wu, and Yang 2014; Dewanta 2019). Before estimating the VAR model,
in the first step, the study needs to ensure data stationarity using unit root tests (Giu-
liodori and Rodriguez 2015) based on the following equations:

Y=pY 4 ¢, where —1<p <1 (1)
Y=Y ,=pY ,-Y  +e¢ 2)
VY= (-1, + < ®
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AY, =Y, +e¢, (4)

when ¢ = (p - 1) hasavalue of p = I, then ¢ = 0, implying Y has a unit root or non-sta-
tionarity. A in equation (4) shows the differentiation of Y. The differencing process,
I(d), is taken to arrive at the stationarity so that ¢ # 0 or p <I (Gujarati and Porter
2009).

The Augmented Dickey-Fuller (ADF) and Philips-Perron (PP) tests are employed
to ensure data stationarity. The study incorporates optimal lag-lengths and the trun-
cation lag of g into the ADF and PP tests using the Final Prediction Error (FPE) crite-
ria and the Newey-West approach, respectively.

In the second step, the study tests the cointegration among the variables using the
Johansen tests. The time-series data is cointegrated if at a differentiated level, I(d), the
data is stationary, showing the existence of a long-run equilibrium association among
the endogenous variables. The error term (g,) has to be stationary, and its cointegration
is tested using the following trace statistics:

0, :—Tz;ﬂlog(l—)\i) where r=0,1,......k—1 (5)

Cointegration is also tested using the following Maximum-Eigen statistics:

Qmax :_T(l_)\i+1): Qz _Qt—l (6)

The study will adopt the VECM technique to measure both short- and long-run re-
lationships if the tests found cointegration. Referring to Asteriou and Hall (2011) and
Wang, Wu, and Yang (2014), the following VECM equation is estimated:

AZ, =a,+a,+1Z, +Y " TAZ  +e, )

where Z, is the endogenous variable vector (i.e., COPID, COPUK, CPIGE, CPIRU,
OILP, and REERUS) with an order of (n x m). A matrix 5’ from IT = a. 3’ shows a coin-
tegration vector and « indicates an error correction term (ECT) vector. Meanwhile,
I' is the matrix of the coefficient modifier in the short- and long-run, and p is the op-
timal lag-length.

In the third step, the study estimates the regression of endogenous variables across
the 2008 GFC and the 2011 EDC using the following VECM equations:
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D(COPID), = &, + B,ECT_COPID(-1) + By, Xi_, D (COPID),_, +
B12 X0, D (COPUK),_; + 13 X\, D (CPIGE),_; + .
B1s 7., D (CPIRU),., + P15 3", D (OILP),_, + ®
B1s Xt~y D (REERUS),_; + &,

D(COPUK), = a, + B,ECT_COPUK (-1) + B, X+, D (COPUK),_; +
B22Xr_, D(COPID),_; + B,y Xo_, D (CPIGE),_; + ©)
ﬁ242?:1D (CPIRU),_; + ﬂzszfﬂﬂ (OILP),_; +
Ba6Xr, D (REERUS),_; + &,

D(CPIGE), = a3+ B:ECT_CPIGE(—1) + B3, Yo, D(CPIGE),_; +
Ba:z f:1D (COPID);_; + Pa3 :":1D (COPUK)._; +

5342?:15' (CPIRU),_; + }9352?:11] (OILP),_; +
Bz Xi-, D (REERUS),_; + &

(10)

D(CPIRU), = a, + B,ECT_CPIRU(-1) + B4, X', D (CPIRU),_ +
Biz Zi-, D (COPID)e_; + Byz X7, D (COPUK),_; +
Bis Tiey D (CPIGE),_; + Bys Xi-, D (OILP),_ + (1)
Bas Zi-y D (REERUS),_, + &,
D(OILP), = as + BsECT_OILP(—1) + fs, X" . D (OILP),_, +
Bs2 Xt D(COPID),_; + Bs3 Yo, D (COPUK),_; +

Bss X, D (CPIGE),_; + [fss 2. ,D(CPIRU),_; + (12)
Bss 2o, D (REERUS),_; + &5
D(REERUS), = ag + BsECTgegrus(-1) + 5512?:19(355}%‘5)1:4 +
Bs2 Zi-, D (COPID),_; + Bg3 Xi_, D (COPUK),_; + (13)

.3642?:19 (CPIGE);—; + Bes f:lD (CPIRU),; +
Bae f:lD(O‘(LP)t—i T &

where ECT is the corrective adjustment in the VECM equation system. The significant
negative value of ECT shows a gradual corrective adjustment from the short-run im-
balance to the long-run equilibrium.

In the final step, the study measures dynamic causal relationships among variables
using the multivariate Granger causality approach (Rahman and Kashem 2017). This
approach provides useful information related to the size and direction of dynamic in-
teractions (Asteriou and Hall 2011). The study identifies the presence of multivariate
Granger causality using Wald test using the following multivariate Granger causali-
ty equation:

Xy=>_, AX(1—i) +e(r) (14)

where X(t) ¢ R*! for t = 1,...,n, is a multivariate time series at optimal lag (p), and €(?)
is the Gaussian random vector, and A, is a matrix for every i.
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Findings and discussion

Descriptive statistics

The descriptive statistics provided in Table 1 presents a brief overview of preliminary
information about the variables explored in the study. As illustrated in Table 1, the
mean prices of the Indonesian cocoa beans (COPID), the European cocoa beans’ price
on London market (COPUK), consumer price index of Germany (CPIGE), consumer
price index of Russia (CPIRU), the WTT oil price (OILP), and the US real effective ex-
change rate (REERUS) experienced a slight increase over the study period from Janu-
ary 2003 to December 2020. However, the highest values of COPID, COPUK, CPIGE,
CPIRU, and REERUS were recorded in the Sub-sample 2 period (2010-6 to 2020-12).
On the other hand, the highest value of OILP was recorded in the sub-sample 1 peri-
od (2003-1 to 2010-5). These findings show that, except for OILP, the other variables
show an increasing trend.

Table 1. Descriptive statistics of the variables

Variable COPID COPUK CPIGE CPIRU OILP REERUS
Full-sample: The period of 2003-1 to 2020-12
Mean 20996.3 1903.79 102.27 115.62 66.20 107.52
Maximum 36065 3134 114.29 191.15 133.93 122.59
Minimum 9235 1181 89.11 46.81 22.1 92.45
Std. Deviation 6692.9 469.32 7.41 4493 23.96 7.89
Observations 216 216 216 216 216 216
Sub-sample 1: The 2008 GFC period (2003-1 to 2010-5)
Mean 16305.17 | 1548.84 94.665 70.695 62.22 108.31
Maximum 29885 2528 100.01 99.13 133.93 122.46
Minimum 9235 1181 89.11 46.81 28.1 96.40
Std. Deviation 6212.9 371.56 3.55 15.95 2413 6.29
Observations 89 89 89 89 89 89
Sub-sample 2: The 2011 EDC period (2010-6 to 2020-12)
Mean 2427213 | 2152.53 107.606 147.100 68.99 106.97
Maximum 36065 3134 114.29 191.15 110.04 122.59
Minimum 16575 1599 99.91 99.52 22.1 92.45
Std. Deviation 4797.9 357.8 3.92 29.03 23.53 8.83
Observations 127 127 127 127 127 127

Source: own calculation, processed by using the EViews statistical software.

Furthermore, the COPID, COPUK, and OILP were found to be more volatile dur-
ing the Sub-sample 1 period, while the rest of the variables of CPIGE, CPIRU, and
REERUS recorded higher volatility during the Sub-sample 2 period. The prices and
exchange rate were highly sensitive to external factors, particularly during the EDC
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period in 2011. The highest volatility was recorded from April to May 2011. Mean-
while, the IMF (International Monetary Fund 2019) reported that the WTT crude oil
price achieved USD 110.04 per barrel in April 2011. Additionally, the OILP recorded
a higher standard deviation in the 2008 GFC period (2003-2010). However, the av-
erage world oil price recorded the highest value of USD 68.99 per barrel in the 2011
EDC period (2010-2020). Geo-political, economic, and security pressures in the Mid-
dle Eastern region in mid-2015 caused higher volatility in global oil prices (Haugom,
Mydland, and Pichler 2016).

Stationarity of data

Before estimating the dynamic causal relationships between the investigated variables,
the Augmented Dickey-Fuller (ADF) and Philips-Perron (PP) unit root tests were con-
ducted to ensure data stationarity. These tests have higher power while the time-series
data exhibit non-linear behavior (Khraief et al. 2018). The findings of the ADF and PP
unit root tests are provided in Table 2.

Table 2. Results of unit root tests

Variable — Level — ADFFirst Difference —
Full-sample: The period of 2003-1 to 2020-12
COPID 0.8398 0.8186 0.0000*** 0.0000***
COPUK 0.7384 0.7420 0.0000*** 0.0000***
CPIGE 0.4945 0.1116 0.6383 0.0000***
CPIRU 0.8612 0.9077 0.0002*** 0.0216***
OILP 0.2725 0.5135 0.0000*** 0.0000***
REERUS 0.4395 0.7831 0.0000*** 0.0000***
Sub-sample 1: The 2008 GFC period (2003-1 to 2010-5)
COPID 0.6517 0.7257 0.0000*** 0.0000***
COPUK 0.6580 0.8003 0.0000*** 0.0000***
CPIGE 0.9733 0.9492 0.2411 0.0000***
CPIRU 0.9986 0.9996 0.0001*** 0.0000***
OILP 0.1494 0.4032 0.0000*** 0.0000***
REERUS 0.3927 0.5628 0.0000*** 0.0000***
Sub-sample 2: The 2011 EDC period (2010-6 to 2020-12)
COPID 0.7932 0.7858 0.0000*** 0.0000***
COPUK 0.5369 0.5369 0.0000*** 0.0000***
CPIGE 0.3937 0.1903 0.5973 0.0000***
CPIRU 0.8117 0.8970 0.0001*** 0.0032***
OILP 0.1399 0.3150 0.0000*** 0.0000***
REERUS 0.2241 0.3508 0.0000*** 0.0000***

Note: *** shows significance at the 1% level. The figures show p-values.
Source: own calculation, processed using the EViews statistical software.
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Table 2 illustrates the findings of the stationary tests of all variables using the p-val-
ue of the ADF and PP tests (Giuliodori and Rodriguez 2015). Through the process
of data differentiation, I(1) for each sub-sample, the p-values of the PP test were all
found to be significant at the 1% level. On the other hand, for the ADF test, only the
CPIGE variable was non-stationary at the first difference for all periods, while the oth-
er variables recorded significance at the 1% level. Overall, the findings indicate that all
variables in all sub-samples are stationary or contained no unit roots at the first dif-
ference, where ¢ # 0 (Equation 4). These findings further show that agricultural cocoa
commodities are very vulnerable to price volatility, market risk, and changes in other
macroeconomic variables, both domestically and globally. Commodity market prices
become more sensitive during episodes of economic turmoil (El-Khatib and Hatemi
2018), and speculation activities play a relatively large role in influencing the new price
equilibrium (Bohl et al. 2019).

Johansen’s cointegration test

After ensuring all variables are stationarity at a similar order of integration, I(1), the
Johansen cointegration tests are then performed. The findings of the cointegration
tests based on the trace and Maximum-Eigen statistics are reported in Table 3.

As observed from Table 3, the values of the trace and Maximum-Eigen statistics for
all sub-periods are significant, at least at a 5% level. These findings show the existence
of along-run equilibrium among variables over the 2008 GFC, the 2011 EDC, and entire
periods. These findings further imply that to predict the movements of domestic cocoa
prices, one can refer to the movements of other variables in the equation system.

Table 3. The results of the Johansen cointegration tests

Hyp'\cl;tjl:lesis S;r;:iziic s/r;Itlljceal D, MSE::tlFslfiin BRI Al
Full-sample: The period of 2003-1 to 2020-12
r=0 495.173*** 117.708 0.0000 122.189*** 44,497 0.0000
r<1 372.983*** 88.803 0.0000 106.341*** 38.331 0.0000
r<2 266.642*** 63.876 0.0000 85.578*** 32.118 0.0000
r<3 181.063*** 42.915 0.0000 78.313*** 25.823 0.0000
r<4 102.750*** 25.872 0.0000 58.431*** 19.387 0.0000
r<5 44.318*** 12.517 0.0000 44.318*** 12.517 0.0000
Sub-sample 1: The 2008 GFC period (2003-1 to 2010-5)
r=0 207.771** 117.708 0.0000 56.852*** 44.497 0.0015
r<1 150.919*** 88.804 0.0000 40.781** 38.331 0.0256
r<2 110.148*** 63.876 0.0000 34.829** 32.118 0.0227
r<3 75.318*** 42.915 0.0000 30.585** 25.823 0.0109
r<4 44.724** 25.872 0.0001 26.234*** 19.387 0.0043
r<5 18.490*** 12.528 0.0045 18.49*** 12.518 0.0045
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Hyp’:ltjllllesis SE:iz:ic flgﬂlzal e MSat)a:tll'Es:fiin itz vel s Al
Sub-sample 2: The 2011 EDC period (2010-6 to 2020-12)
r=0 253.496*** 117.708 0.0000 70.736*** 44.497 0.0000
r<1 182.759*** 88.803 0.0000 51.773*** 38.331 0.0008
< 130.986*** 63.876 0.0000 41.468*** 32.118 0.0027
r<3 89.518*** 42.915 0.0000 35.501*** 25.823 0.0020
< 54.016** 25.872 0.0000 30.477*** 19.387 0.0008
r<5 23.538*** 12.517 0.0005 23.538*** 12.517 0.0005

Note: *** and ** shows significance at the 1% and 5% levels, respectively.
Source: own calculation, processed using the EViews statistical software.

Having identified cointegration among the variables, the study could suitably adopt
the VECM analysis to estimate the short- and long-run relations and among the in-
vestigated variables and their dynamic causal interactions.

The long-run impacts of European cocoa price, inflation,
global oil prices, and exchange rate on the Indonesian
cocoa price

Table 4 reports the findings of the long-run relationship between the European cocoa
price (COPUK), the consumer price index of Germany (CPIGE), the consumer price
index of Russia (CPIRU), the US real effective exchange rate (REERUS), world oil pric-
es (OILP), and the Indonesian cocoa price (COPID) across three sub-samples of the
study. As observed from Table 4, the study documented various sizes and directions
of the long-run relationships among the variables. COPUK had a significant negative
effect on COPID at the 1% level during the 2011 EDC and full-sample period, while
a significant positive effect was recorded during the 2008 GFC period. In the long run,
during the 2011 EDC and across the entire period, an increase in COPUK led to the
decline of COPID. Meanwhile, during the 2008 GFC period, an increase in COPUK
led to an increase in COPID.

Similarly, an increase in COPID caused COPUK to fall during the 2011 EDC and
entire periods. On the other hand, during the 2008 GFC period, an increase in COPID
also brought about an increase in COPUK. The negative bidirectional causalities dur-
ing the 2011 EDC and across the entire period were due to the nature of the Indonesian
cocoa commodities as the complement for other cocoa suppliers. However, during the
2008 GFC period, Indonesian cocoa commodities were viewed as substitutes for oth-
er cocoa suppliers. The relatively low price of cocoa beans led cocoa farmers to plant
other agricultural products, such as corn, rubber, and palm oil (Permani 2013). Con-
sequently, this caused the cocoa bean supply to decline in the long run and led to a rise
in the prices of the domestic cocoa market.
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Additionally, when the Indonesian cocoa prices increased, the inability of Indone-
sian cocoa beans to meet international standards due to their low quality (Dewanta
2019) drove consumers to demand more cocoa commodities from European countries
due to their lower price and high quality. The European commodities market could
sustain its high cocoa demand by selling its cocoa commodities at a competitive price
in the long run. On the other hand, as the price of European cocoa rises, consumers
buy more cocoa commodities from Indonesia because of their competitive price. Thus,
in the long run, it is far easier for Indonesia to maintain the cocoa price at a lower level

in the domestic market because of its low quality.

Table 4. Findings of the long-run relationship

Variable COPID (e{0] V] ¢ CPIGE CPIRU OILP REERUS
Full-sample: The period of 2003-1 to 2020-12
COPID - -11.923 -5590.227 416.278 131.839 309.977
[-7.989]*** | [-9.6801*** | [1.79234]* | [4.709]*** [ 3.366]**
COPUK -0.083 - 468.822 -34.911 -11.056 -25.996
[8.032]*** [9.766]*** [-1.802]* | [-4.709]*** | [-3.349]**
CPIGE -0.0002 0.002 . -0.074 -0.023 -0.055
[5.902]*** [5.923]*** [-1.7991* | [-5.067]*** | [-3.346]**
CPIRU 0.002 -0.028 -13.429 - 0.316 0.744
[5.905]*** [-5.908]*** | [-9.722]*** [4.720]*** [3.393]**
OILP 0.007 -0.090 -42.401 3.157 - 2.351
[5.902]*** [-5.870]*** | [-10.413]*** [1.795]* [3.590]**
REERUS 0.003 -0.038 -18.034 1.342 0.425 -
[5.951]*** [-5.890]*** | [-9.704]*** [1.821]* [5.066]***
Sub-sample 1: The 2008 GFC period (2003-1 to 2010-5)
COPID - 14.091 28391.96 -6194.064 -819.525 -2226.603
[1.821]** [6.705]*** | [-4.260]*** | [-5.343]*** | [-3.491]**
COPUK 0.071 - 2014.913 -439.579 -58.159 -158.017
[1.811]** [6.692]*** [-4.251]*** | [-5.419]*** [-3.584]**
CPIGE 3.52E-05 0.0005 - -0.218 -0.029 -0.078
[1.320] [1.323] [-4.534]*** | [-6.603]*** | [-3.621]**
CPIRU -0.0002 -0.002 -4.584 - 0.132 0.359
[1.321] [-1.326] [7.149]*** [5.433]*** [3.461]**
OILP -0.001 -0.017 -34.644 7.558 - 2.717
[-1.325] [-1.351] [8.317]*** [4.340]*** [5.069]***
REERUS -0.0005 -0.006 -12.751 2.782 0.368 -
[-1.335] [-1.377] [7.032]*** [4.263]*** [7.817]***
Sub-sample 2: The 2011 EDC period (2010-6 to 2020-12)
COPID - -10.828 -562.374 267463 82.653 88.252
[-12.7771*** | [-1.720]* [2.036] ** [4.261] *** [1.646]
COPUK -0.092 - 51.937 -24.701 -7.633 -8.150
[-12.822]*** [1.74461]* [-2.056]** | [-4.272]*** [-1.634]
CPIGE -0.002 0.019 - -0.475 -0.146 -0.156
[-9.244]*** | [9.342]*** [-2.056]** | [-4.493]*** [-1.632]
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Variable COPID COPUK CPIGE CPIRU OILP REERUS
CPIRU 0.003 -0.040 -2.102 - 0.309 0.329
[9.229]** | [-9.285]*** [-1.733]* [4.336]"** [1.666]
OILP 0.012 -0.131 -6.803 3.235 - 1.067
[9.229]** | [-9.220] *** | [-1.811]" [2.073]** [1.669]
REERUS 0.011 -0.123 -6.372 3.031 0.936 -
[9.321]*** | [-9.223] *** | [-1.720]* [2.082]** [4.366] ***

Note: ™, ™, and " show significance at the levels of 1%, 5%, and 10%, and [.] is the t-statistics.
Source: own calculation, processed using the EViews statistical software.

Furthermore, the study also found a significant negative effect of OILP and REERUS
on COPID during the 2008 GFC period, at least at the 5% level. Meanwhile, during the
2011 EDC and full-sample period, OILP and REERUS significantly and positively im-
pacted COPID, at least at the 5% level. However, during the 2011 EDC period, REERUS
had an insignificant effect on COPID, while OILP recorded a significant positive ef-
fect. These findings showed that the different nature, duration, and causes of episodes
of economic crises affected COPID differently.

Nearly 90% of cocoa beans in Indonesia are sold in the local market (Dewanta 2019).
Accordingly, changes in the global oil price caused a more long-lasting effect on the
Indonesian domestic market. A rise in oil price worldwide caused an increase in the
production cost of derived cocoa products, such as cocoa liquor, cocoa powder, and
cocoa butter. Consequently, this led to a decline in demand for the processed cocoa
commodities by Indonesia’s cocoa trading partners.

Since Indonesia exports the raw cocoa beans mainly to the neighboring countries
of Malaysia and Singapore, which used them as inputs for their processed cocoa products
(Dewanta 2019), these countries would reduce their cocoa demand from Indonesia in the
long run. This practice, in turn, causes the price of Indonesian cocoa beans to plunge.
The finding of the negative effect of REERUS on the Indonesian cocoa market during the
2008 GFC period is in line with previous research (Olaiya 2016; Verter 2016). An appre-
ciation of the IDR (Indonesian Rupiah) causes the domestic cocoa price to become rel-
atively more expensive and less competitive in the global market. Subsequently, the de-
mand for cocoa and the price would fall in the long run. On the other hand, a relatively
low level of IDR, compared to the foreign currency during the 2011 EDC period, caused
an increase in the demand for Indonesian cocoa due to its high competitiveness.

COPID had a significant positive effect on OILP and REERUS at the 1% level dur-
ing the 2011 EDC and full-sample periods. However, during the 2018 GFC period,
COPID had an insignificant effect on OILP and REERUS. Indonesia only exported
about 10% of cocoa beans, largely to the Asian market (92.46%), mainly to Malaysia
(57.26%) and Singapore (31.88%). It also exported a negligible amount of cocoa beans
to foreign countries, such as to North America (4.95%) and Europe (2.54%) (Inter-
national Trade Centre 2020). Overall, the value of Indonesian cocoa exports reached
only USD112 million in 2017. The tiny share of Indonesia’s cocoa in the global market
meant that OILP and REERUS had an insignificant effect on COPID during the 2018
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GFC period. In addition, Indonesia’s Ministry of Finance enacted a cocoa bean ex-
port tax, Regulation No. 67/PMK.011/2010, further lowering the export values of In-
donesia to the world cocoa market (Permani, Vanzetti, and Setyoko 2011). However,
during the entire period, Indonesian cocoa was still considered an important suppli-
er to the global market.

Our study also documents the negative effect of the European cocoa price on the ex-
change rate, and vice versa. As the domestic currency appreciates, the local cocoa becomes
less competitive in the global market. To foresee a lower demand for domestic cocoa beans
due to its exorbitant prices, in the long run, the domestic cocoa price needs to be adjust-
ed following price changes in the global cocoa market. Our findings are in line with Al-
ori and Kutu (2019), who found that the exchange rate shocks affected the Nigerian co-
coa exports to the world cocoa market. From a policymaker’s perspective, these findings
imply the importance of stabilizing the exchange rate to promote cocoa exports.

Opverall, the nature of the long-run relationships between COPID and other varia-
bles was slightly different across the sub-samples due to the different nature, duration,
and causes of the economic crises. During the 2008 GFC and the 2011 EDC crises, the
impacts of the exchange rate were more dominant due to the higher volatility of the ex-
change rate during economic instability periods. For the full-sample period, the study
recorded bidirectional long-run interactions between COPID and COPUK, COPID
and REERUS, and COPUK and REERUS, while a unidirectional long-run interaction
was documented from the OILP to COPID, OILP to COPUK, and OILP to REERUS.
Thus, the world oil price played an essential role in influencing global economic stabil-
ity. A rise in world oil prices caused the global cocoa beans prices to rise, the domestic
currency to appreciate, and the domestic cocoa price to decline.

A long-run relationship between COPID and COPUK implies a horizontal integra-
tion of the Indonesian cocoa market with the global cocoa market (Arnade, Cooke, and
Gale 2017). The low competitiveness of Indonesian cocoa beans in the global market
due to the enactment of cocoa export duties and the low quality of non-fermented co-
coa bean exports caused asymmetrical interactions between the domestic Indonesian
and world cocoa markets (Witjaksono and Asmin 2016; Hasibuan and Sayekti 2018).
Meanwhile, the establishment of a regional trade treaty among the cocoa producers
reduced competition in the world cocoa market (Jambor, Gal, and Torok 2020). Gen-
erally, our findings also demonstrate the sensitivity of Indonesian net export, mac-
roeconomic policies, and market flux to the changes in foreign currency of the USD.
The fiscal and monetary policy interactions can explain the repercussion of exchange
rate volatility (Shah et al. 2019).

Finally, an increase in price instability weakens the exchange rate (Volkov and Yuhn
2016; Nakatani 2018). Global crude oil prices failed to reach equilibrium level from
short- to long-run. Haugom, Mydland, and Pichler (2016) believed that predicting fu-
ture oil prices has a risk challenge. World oil prices oscillated during the 2008 GFC
and the 2011 EDC crises period peaked in 2015. The connection between prices of ag-
ricultural commodities is non-neutral to the world oil price (Fowowe 2016; Syahril
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etal. 2019). Geo-political, economic, and security tensions, particularly in the Middle
East, contributed to higher volatility of world oil prices and macroeconomic instabil-
ities (Evgenidis 2018).

Multivariate dynamic interactions among Indonesian
and European cocoa markets, inflation, global oil price,
and exchange rate

Finally, Table 5 illustrates the multivariate dynamic interactions among the variables.
There is along-run equilibrium between COPID and the COPUK, CPIGE, CPIRU, OILP,
and REERUS variables, indicated by the negative significance of ECT for all sub-sam-
ples. These findings show that a short-run disequilibrium in the domestic cocoa market
is adjusted to a long-run equilibrium with a speed of adjustments of —0.141 during the
2003-2020 (full-sample), —0.138 during the 2003-2011 (the 2008 GFC), and -0.573 dur-
ing 2010-2020 (the 2011 EDC) periods. During the 2011 EDC period, the speed of ad-
justment was slightly faster than the other study periods, indicating a greater integration
of the world cocoa market. It took about four weeks during the 2008 GFC and full-sample
periods, and two weeks during the 2011 EDC period, for a short-run imbalance in the
domestic cocoa price to be cleared and restored to long-run equilibrium. These findings
further denote that the 2008 GFC hit the Indonesian economy hardest.

The 2008 GFC generated shocks to the global cocoa market (Bahmani-Oskooee
and Aftab 2018; Dias, Silva, and Dionisio 2019). This adverse impact was marked by an
increase in the fragility of the Indonesian cocoa market. Thus, hedging cocoa com-
modities is viewed as the paramount strategy to minimize the market risk due to price
sensitivity to exchange rate fluctuations (El-Khatib and Hatemi 2018). Moreover, the
Indonesian cocoa beans traded in the foreign cocoa markets are of low quality and
non-fermented (Witjaksono and Asmin 2016) in the cocoa-derived products industry
in Malaysia, Indonesian cocoa beans are commonly used as auxiliary raw material for
the finest quality of cocoa beans from Ghana (Quarmine et al. 2012; Dewanta 2019).
The Indonesian cocoa market was also adversely impacted by the 2011 EDC.

In terms of short-run association and multivariate Granger causal interaction, the
study recorded bidirectional Granger causality between COPID and COPUK during
the 2011 EDC. During the 2011 EDC, a unidirectional causality running from COPUK
to COPID was documented. However, the study found that COPID was independent
of COPUK over the entire study period. As the world’s third-largest cocoa-produc-
ing country, Indonesia sold more than 85% of its cocoa beans in the domestic market,
and only 15% was exported to the foreign market (Dewanta 2019). African countries
are the major determinants of cocoa bean prices globally (Wessel and Quist-Wessel
2015). Thus, it is understandable that the foreign cocoa market has considerable influ-
ence on Indonesia’s cocoa market.
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Table 5. Multivariate dynamic interactions

Variable  COPID COPUK CPIGE CPIRU OILP REERUS ECT
Full-sample: The period of 2003-1 to 2020-12
COPID - 0.070 4.579** 1.942 0.109 0.341 -0.141
(0.7904) | (0.0324) (0.1634) (0.7405) | (0.5587) [-1.965]**
COPUK 0.074 - 6.094** 0.114 4.042** 0.051 -0.249
(0.7856) (0.0136) (0.7351) | (0.0444) | (0.8200) | [-3.397]**
CPIGE 12.018*** | 31.807*** - 5.394** 1.484 4.140%* -0.854
(0.0005) | (0.0000) (0.0202) | (0.2231) | (0.0419) [-8.624]**
CPIRU 1.077 0.124 2.614 - 4.309** 416" -0.005
(0.2994) (0.7242) (0.1059) (0.0379) | (0.0413) [-0.607]
OILP 0.0007 0.016 0.127 6.0002 - 0.994 0.009
(0.9777) (0.8979) | (0.7208) | (0.9937) (0.3186 [0.251]
REERUS 1.714 2.734* 2.373 0.012 0.649 - -0.059
(0.1904) (0.0982) | (0.1234) (0.9095) (0.4201) [-2.052]**
Sub-sample 1: The 2008 GFC period (2003-1 to 2010-5)
COPID - 2.167 8.775** 4.245 11.043*** | 8.381** -0.138
(0.3385) | (0.0124) (0.1197) (0.004) (0.0151) [3.241]**
COPUK | 10.827*** - 6.130** 4.960* 7.350** 1.515 -0.147
(0.0045) (0.0466) | (0.0837) | (0.0253) | (0.4687) | [-3.240]**
CPIGE 9.959*** 0.749 - 3.978 6.570** 12.13*** -1.468
(0.0069) (0.6875) (0.1368) (0.0374) | (0.0023) [-5.706]
CPIRU 3.859 7.430** 0.148 - 0.354 4.390 -0.176
(0.1452) (0.0243) | (0.9283) (0.8375) (0.1114) [-2.555]**
OILP 4.419 2.060 0.233 1.824 - 1.499 0.041
(0.1097) (0.3568) | (0.8900) | (0.4016) (0.4725) [0.250]
REERUS 0.343 0.565 0.871 4.082 2.671 - -0.177
(0.8424) | (0.7536) | (0.6472) (0.1299) | (0.2631) [-1.626]
Sub-sample 2: The 2011 EDC period (2010-6 to 2020-12)
COPID - 2.778* 1.512 0.323 0.252 0.211 -0.573
(0.0956) | (0.2188) | (0.5693) (0.6156) | (0.6460) | [-3.284]**
COPUK 5.218** - 2.887* 0.003 7.723*** 0.134 -0.695
(0.0224) (0.0893) | (0.9498) (0.0055) (0.7141) | [-4.136]***
CPIGE 0.942 4.166** - 0.446 0.039 0.132 -0.043
(0.3319) (0.0412) (0.5039) | (0.8415) (0.7161) [-1.471]
CPIRU 2.162 0.513 0.436 - 1.085 7.339*** -0.009
(0.1414) | (0.4736) (0.5090) (0.2974) | (0.0067) [-0.628]
OILP 12.684*** | 12.458*** | 2.857* 0.775 - 0.021 -0.218
(0.0004) | (0.0004) | (0.0910) | (0.3786) (0.8861) | [-4.152]***
REERUS 0.107 0.033 0.138 3.22* 0.280 - 0.004
(0.7430) | (0.8553) | (0.7100) | (0.0727) (0.5962) [0.224]

Note: ***, ** and * show significance at the levels of 1%, 5%, and 10%, respectively. Figures in (.) and []
show probability value and t-statistics.
Source: own calculation, processed using the EViews statistical software.
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As the third-largest producer of cocoa beans, Indonesia could play a greater role
in shaping the world cocoa market (Hoang and Meyers 2015). However, the trend
of Indonesian cocoa prices is to follow changes in the global market. About 70% of the
market share of world cocoa beans comes from West African countries (Wessel and
Quist-Wessel 2015), which are more competitive in the global cocoa market. Cocoa
farming in both Indonesia and Africa is done mainly by smallholder farmers (Wes-
sel and Quist-Wessel 2015; Hoffmann et al. 2020), but Indonesia has a negligible role
in the world cocoa market.

REERUS had an asymmetrical influence in correcting short-run imbalances for
COPID towards a long-run equilibrium during the 2008 GFC period; this find-
ing similar to Volkov and Yuhn (2016). Meanwhile, the Indonesian domestic cocoa
price was independent of REERUS during the EDC and full-sample periods. Over
the 2008 GFC period, the economic crisis triggered exchange rate volatility (Ned-
eljkovic and Urosevic 2012; Majid, Sofyan and Rahmanda 2018; Sofyan, Majid, and
Rahmanda 2019), and the IDR fell in value against the USD. Changes in commodity
prices were more significant after 2008 (Zhang, Ding, and Scheffel 2019). However,
trading activities could not offer maximum profits because of export restrictions and
exchange rate risks, and the tax policy on cocoa bean exports introduced by the In-
donesian government in April 2010 reduced its competitiveness in the global mar-
ket (Hasibuan and Sayekti 2018).

Furthermore, the study found that COPUK was independent of REERUS during
the 2008 GFC and 2011 EDC periods. These findings indicate that the European cocoa
markets are mainly influenced by their regional currencies. However, the study found
a unidirectional causal relationship running from COPUK to REERUS during the
full-sample period, showing the critical role the European cocoa market plays in in-
fluencing REERUS. The higher volatility of the euro during the 2011 EDC period un-
favorably affected the global cocoa market. Thus, forecasting cocoa price movements
globally is quite challenging as it is influenced by numerous determinants (Haugom,
Mydland, and Pichler 2016). The study found bidirectional causality between CPIGE
and COPID during the 2008 GFC and full-sample periods, showing the interdepend-
ence of the domestic coca price on global price instability. However, Indonesia’s do-
mestic cocoa price is independent of the price instability in Russia due to the small
trading volume between the two countries.

Finally, OILP is independent of COPID during the full-sample period. This fact
is further supported by the insignificance of the ECT in the equation system. OILP
changes have no effect on domestic cocoa prices. On the other hand, the study record-
ed a unidirectional causal effect running from OILP to COPID during the 2008 GFC
period and from COPID to OILP during the 2011 EDC period. The world oil reached
amaximum price of USD 133.93 (the 2008 GFC period) and USD 110.04 (the 2011 EDC
period) per barrel. This oil price volatility is viewed as one of the sources of macroeco-
nomic instability (Dahl, Oglend, and Yahya 2019). The prices of agricultural commodi-
ties of rubber and crude oil were symmetrical in the ASEAN market (Ramli et al. 2019).
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Thus, the price transmission mechanism across the global commodities market was
diverse, relying on nature and use value (Arnade, Cooke, and Gale 2017).

Opverall, our study documented an increased integration trend between domestic
and global cocoa markets across the episodes of global economic crisis. The existence
of a short-run imbalance in the domestic cocoa market caused by various shocks from
global economic instability was gradually and steadily corrected and adjusted towards
along-run equilibrium (Nazlioglu 2014; Ahrens, Pirschel, and Snower 2017). The global
macroeconomic condition was the main determinant of the cocoa market integration
globally (Yin and Han 2015).

Conclusions

This study explored dynamic interactions between the prices of Indonesian cocoa
beans, the European cocoa market, the consumer price index, the world oil price,
and exchange rates during the 2003-2020 period, comprising the 2008 global finan-
cial crisis and the 2011 European debt crisis. Adopting the VECM analysis, the study
documented that a short-run imbalance in the Indonesian cocoa market due to shocks
in the European cocoa market, the US real effective exchange rate, price stability in the
Eurozone, and the world oil price had been gradually and steadily corrected mov-
ing towards its long-run equilibrium condition. The US currency volatility, global
price instability, and world oil price fluctuations affected the Indonesian cocoa mar-
ket in different ways, sizes, and causal directions. The different nature, duration, and
causes of the 2008 GFC and 2011 EDC impacted the Indonesian cocoa prices in var-
ious ways.

Studying the nature of the interactions of global economic factors on the local co-
coa prices is vital if a country intends to gain trade benefits (Ceballos et al. 2017). The
relatively low competitiveness of Indonesia’s cocoa beans in the global market should
be viewed as a challenge that offers a huge opportunity if the country could manu-
facture high-quality fermented cocoa beans. The Indonesian cocoa market has a high
potentiality to horizontally integrate with the global cocoa market. The domestic and
global cocoa markets have been more interdependent both in the short- and long-term
relationships.

The price adjustments in Indonesia’s domestic cocoa market to shocks in the global
cocoa market towards the long-run equilibrium were different across the 2008 GFC
and 2011 EDC periods. The speed of adjustments in the global cocoa prices was faster
than the adjustments in the domestic cocoa market. The domestic cocoa market tends
to adapt the movements in the global markets with an asymmetrical pattern. On the
other hand, Andrade and Zachariadis (2016) believe that an asymmetrical relation-
ship exists if two or more markets are vertically integrated.
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Analiza porownawcza dynamicznych interakcji
miedzy europejskimi i indonezyjskimi rynkami kakao
podczas Swiatowego kryzysu finansowego w 2008 r.
i europejskiego kryzysu zadtuzenia w 2011 r.

Opracowanie przedstawia badanie empiryczne dynamicznych interakcji miedzy eu-
ropejskim i indonezyjskim rynkiem kakao podczas globalnego kryzysu finansowego
w 2008 r. (GFC) i europejskiego kryzysu zadtuzenia w 2011 r. (EDC). Badanie zrealizo-
wano wykorzystujac podejscia kointegracji i wieloczynnikowej przyczynowosci Gran-
gera w oparciu o zestaw szeregdw czasowych. Badanie potwierdzito dtugoterminowa
réwnowage miedzy europejskim i indonezyjskim rynkiem kakao, sugerujac istnienie
wzajemnej relacji miedzy nimi. Jednak w catym badaniu odnotowywano nieefektywna
transmisje korekt cen kakao w Indonezji. Waluta amerykanska stale wptywata na in-
donezyjskie ceny kakao, podczas gdy rynki kakao byty niezalezne od wahan $wiato-
wych cen ropy naftowej. Generalnie w badaniu odnotowano rézny poziom szybkosci
dostosowywania sie krétkookresowych nieréwnowag do dtugookresowej réwnowagi
na krajowym rynku kakao w czasie kryzyséw gospodarczych.

Stowa kluczowe: rynek kakao, CPI, kurs walutowy, cena ropy naftowej, kryzys
gospodarczy
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Abstract

The aim of this paper was to investigate the relationship between countries’ PISA
study results from 2018 and a set of indices related to socio-economic inequality,
such as the Gini index, human development index, or gender inequality index, along
with purely economic variables, such as GDP per capita and government expenditure
on education. The study covered 70 countries, consisting of 37 OECD countries and
33 non-OECD countries. Research methods included multivariate linear regression
models, k-means clustering, and hierarchical clustering. Our findings revealed that
the Gini index was statistically insignificant, indicating income inequality had little
effect on students’ PISA performance. On the other hand, the gender inequality in-
dex was the single most statistically significant explanatory variable for both OECD
and non-OECD countries. Therefore, our recommendation for policymakers is simple:
increase students’ PISA performance, thus enhancing countries’ human capital and
competitiveness, and focus on decreasing gender disparity and the associated loss
of achievement due to gender inequality.
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Introduction

The second paragraph of the United States Declaration of Independence starts as fol-
lows: “We hold these truths to be self-evident, that all men are created equal...” To-
day, this statement means that all humans are equal regardless of their race, gender,
age, religion, wealth, intellect, social status, or class. However, in real-world societies,
experience teaches us that this noble premise is not satisfied, as various forms of ine-
quality emerge again and again.

In this paper, we focus on the relationship between selected forms of inequality,
which commonly occur in each society, and students’ performance. Knowledge and
skills attained at school are assets of each individual for his/her subsequent life and
career. At a national level, the set of skills and knowledge forms a fundamental part
of national human capital with an immense impact on national competitiveness in the
near future. Therefore, measuring skills and knowledge attained by (formal) education
has become more important than ever and has led to many national and international
studies, such as TIMSS or PISA. Subsequently, the results of these studies have been
extensively studied not only by academics, teachers, and other experts from the field
of education, but also by policymakers who shape educational systems in each country
and decide about its resources, goals, rules of operation, and other parameters.

The majority of the literature on students’ performance in international studies fo-
cuses on the link between mostly economic variables, such as national GDP, govern-
ment expenditure on education and teachers’ salaries, and educational system param-
eters, such as teacher/student ratio, curriculum, and the number of schooling years,
etc., on the one hand, and students’ scores on the other, in order to assess the efficien-
cy of educational systems.

However, studies on the relationship between students’ performance and inequality
are quite rare (with the exception of the Gini index). Therefore, the aim of this paper is to
present the results of the analysis of the relationship between the PISA international study
results from 2018 and a set of socio-economic indicators related to inequality on a nation-
al level. Specifically, we use income inequality expressed by the Gini index, gender ine-
quality expressed by the gender inequality index, and educational inequality expressed
by the inequality in education index. Our working hypothesis can be formulated as fol-
lows: Inequality measured by the above-mentioned indices statistically significantly re-
lates to PISA 2018 scores. Moreover, we examine OECD countries, non-OECD countries,
and Central and Eastern Europe (CEE) countries, both altogether and separately.

The data for our analysis were gathered mostly from the OECD, UNDP, and the
World Bank databases, and the applied research methods include linear (multivariate)
regression models and cluster analysis (k-means clustering and dendrograms).

The paper is organized as follows: a literature review is provided in Section 1, the
PISA study is briefly described in Section 2, the data and research methods are de-
scribed in Section 3, while results are provided in Section 4. A Discussion and Con-
clusions end the article.
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Literature review

Recent large international studies, such as PISA (Programme for International Stu-
dent Assessment) and TIMSS (Trends in International Mathematics and Science Study),
of students’ skills and knowledge in several areas, such as reading, mathematics, or sci-
ence, provide a unique opportunity for international comparisons. Studies on the ef-
ficiency of education both on a micro-level, including individual schools and cours-
es, and macro-level, including countries, regions, or districts, are relatively common,
see, e.g., Hanushek (1986), Lockheed and Hanushek (1994), Clements (2002), Afonso
and Aubyn (2005), Aubyn et al. (2009), Aristovnik and Obadic (2014), or Flores (2017).
However, there are few studies that examine the direct links between students’ out-
comes in standardized tests (such as PISA and TIMSS) and inequality.

Clements (2002) compared selected countries in terms of their expenditure per stu-
dent and teacher-to-student ratio as input variables, and scores in the international
standardized test (TIMSS) as an output variable. He concluded that the resources were
not used effectively. Duru-Bellat and Suchaut (2005) studied PISA 2003 and reported
that a high degree of social inequality translated into a high dispersion of overall test
scores. Afonso and Aubyn (2006) used the data envelopment analysis to assess the
efficiency of expenditure for 25 countries participating in the PISA 2003 study. They
found that expenditure was highly inefficient. Further, they showed that the GDP per
capita and parents’ educational attainment were highly and significantly correlated
to PISA scores; hence wealthier and more cultivated environments enhanced students’
performances.

Hanushek and Woessmann (2011) performed an extensive study on the influence
of economic factors on educational achievements with the use of PISA and TIMSS data.
They found a strong relationship between the cognitive skills of tested students and
the economic growth of their respective countries. Nicoletti and Rabe (2012) found
that the rise in the expenditure per pupil of £1,000 in the United Kingdom led to an
increase in test scores of about 2% of a standard deviation. This effect was small, but
statistically significant. Agasisti (2014) used PISA scores to compare the spending effi-
ciency on education in 20 European countries during the period 2006-2009. He found
that teachers’ salaries and Internet use played a positive role in affecting educational
performance, while GDP per capita was negatively related to efficiency. French, French,
and Li (2015) found a strong positive association between public expenditure on edu-
cation and PISA scores at the country level. Wolft (2015) found a positive effect of sec-
ondary education spending on both PISA mathematics and literacy scores (both sig-
nificant at p = 0.01). In addition, primary school spending was also a significant factor
in explaining PISA’s literacy scores.

DiCorrado, Kelly, and Wright (2015) used linear regression models with PISA 2012
scores as an output variable and GDP per capita, GDP growth, literacy, and spending
on education as input variables. They found a positive and statistically significant re-
lationship between GDP per capita and PISA scores, but spending on education was
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found to be statistically insignificant. Yorulmaz, Colak, and Ekinci (2017) studied the
relationship between PISA 2015 scores and income inequality. Their results suggested
income inequality was one of the variables influencing the PISA achievements of stu-
dents, but several countries with high-income inequality scored above average results,
nonetheless. Mazurek and Mielcova (2019) examined the relationship between PISA
2015 scores and a set of socio-economic indicators, such as GDP, expenditure on edu-
cation, or the democracy index. They found GDP and the democracy index to be sta-
tistically significant and directly proportional to PISA scores, while expenditure was
negatively correlated with PISA scores. In addition, they showed that the relationship
differed between OECD and non-OECD countries. Miningou (2019) focused on the
efficiency of public spending in developing countries. She estimated that, on average,
sixteen percent of the public financial resources dedicated to education in developing
countries were wasted because of inefficiencies.

Programme for International Student Assessment (PISA)

The Programme for International Student Assessment, organized by the Organization
for Economic Cooperation and Development (OECD), is a worldwide study of pupils
between the age of 15 years and 3 months and 16 years and 2 months. The first PISA
study was conducted in 2000, and after 2000 it was repeated every 3 years. The last
study took place in 2018, with the results of the study being published in OECD (2019).
Altogether, 78 countries or territories participated in the PISA study.

From each country, 4,000 to 8,000 pupils participated in the test. Only students at-
tending schools (home-schoolers were excluded from the study) were tested. In less
populated countries, such as Iceland or Luxembourg, the entire age cohort was se-
lected. In total, around 600,000 students, out of a total of 32 million students of the
same age in the world, took the PISA 2018 test. As for the continental representation,
42 countries were from Europe, 21 from Asia, six from North America, six from South
America, two from Australia and Oceania, and one from Africa. China’s sample con-
sisted of pupils from four cities, Beijing, Shanghai, Jiangsu, and Zhejiang.

The cognitive test lasted two hours and had three main parts: mathematics, science,
and reading. The test was computer-based with multiple-choice or open (full) answers.
After the test, students filled in a questionnaire on their background. Detailed meth-
odology of the pupils’ sampling, formulation of the test questions, and other features
of the PISA tests can be found on the PISA OECD webpage (OECD n.d.).

The best results, in mathematics, reading, and science combined, were achieved
by China (579 points), followed by Singapore (556), Macao (542), Hong Kong (531),
and Estonia (525).
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Data and method

We used national data mainly from the United Nations Development Programme
(UNDP) and World Bank (WB) databases. PISA data were retrieved from the OECD
(2019). From a total of 78 countries that participated in PISA 2018, eight countries
or territories were excluded due to an insufficient amount of data: Bosnia, Brunei,
Hong-Kong, Kosovo, Macao, Montenegro, Morocco, and Taiwan.

The dependent variable was the national mean PISA 2018 score, the average of math-
ematics, reading, and science. Independent (explanatory) variables included:

— GDP per capita (GDP), purchase power parity, in US dollars, from WB (2020).

— Government expenditure on education (EXP) in % of national GDP, from WB
(2020).

— Gender inequality index (GII), which is a composite index quantifying the loss
of achievement within a country due to gender inequality. It has three dimen-
sions: reproductive health, empowerment, and labor market participation. GII
attains values 0 to 1, where 0 means perfect equality and 1 perfect inequality,
from UNDP (2020).

— Gini coefficient (GINI), which expresses income inequality on a scale from 0 to 1,
where 0 means perfect equality and 1 perfect inequality, from World Bank (2020).

— Human Development Index (HDI), which is a composite index of three main
dimensions: life expectancy, education, and per capita income. It attains values
from 0 to 1, where values close to 0 mean very low human development, while
values near 1 mean very high human development, from UNDP (2020).

— Inequality in education (EDU), which is an index describing inequality in the
distribution of years of schooling based on data from household surveys. The
higher the EDU, the greater the inequality, from UNDP (2020).

Altogether, six independent variables were selected for further analysis. Two of them
have an economic nature (GDP and EXP) and were found to be important (statistically
significant) in previous studies. One variable, HDI, is associated with national devel-
opment and well-being, and the last three variables are inequality indices (GII, GINI,
and EDU), where each index ‘captures’ a different form of inequality. The EDU and
GII indices have not been used in the context of the PISA study before. All data from
the year 2018 were retrieved from respective databases with the exception of GDP per
capita, which was averaged over the 2014-2018 period, and the Gini index, where the
last known value for a given country was used when the 2018 value was not available.
Detailed descriptions of the GII and HDI indices can be found in UNDP (2013). For
an explanation of the Gini index, see Gini (1921), and for EDU, see UNDP (2020).

A linear relationship between pairs of variables in the form of a correlation matrix
is shown in Table 2, along with a heat map in Figure 1. The results of the correlation
analysis with respect to PISA showed that HDI was the most positively correlated varia-
ble, while GII was the most negatively correlated variable, see also Figures 3 a)-b).
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Table 1. Data: descriptive statistics

Mean Mean Mean
Variable (st. deviation) (st. deviation) (st. deviation)
All countries OECD countries non-OECD countries

PISA 457.91 (50.84) 488.24 (26.73) 423.91 (50.1)
EDU 8.51(5.99) 6.69 (5.74) 10.55 (5.67)
EXP 4.75 (1.45) 5.21(1.18) 4.23(1.55)
GDP 37447 (23796) 45597 (18097) 28309 (26260)
Gl 0.192(0.128) 0.120 (0.090) 0.271(0.117)
GINI 0.350 (0.069) 0.333(0.059) 0.370 (0.074)
HDI 0.847 (0.071) 0.894 (0.047) 0.795 (0.054)

Source: authors compilation.

Table 2. Correlation matrix

Variable PISA GINI Gll GDP EXP EDU HDI
PISA 1.0000 | -0.4377 | -0.8204 0.6281 0.2875 | -0.4689 0.7523
GINI -0.4377 1.0000 0.5780 | -0.2100 | -0.2823 0.6312 | -0.3800
Gl -0.8204 0.5780 1.0000 | -0.6780 | -0.4309 0.5322 | -0.8423
GDP 0.6281 | -0.2100 | -0.6780 1.0000 0.2755 | -0.3642 0.8275
EXP 0.2875 | -0.2823 | -0.4309 0.2755 1.0000 | -0.2611 0.5027
EDU -0.4689 0.6312 0.5322 | -0.3642 | -0.2611 1.0000 | -0.5437
HDI 0.7523 | -0.3800 | -0.8423 0.8275 0.5027 | -0.5437 1.0000

Source: authors compilation.
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Heat Map of the Pearson Correlation Matrix
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Figure 1. The heat map of the Pearson correlation coefficient for variables in Table 1.
Source: authors compilation.

To examine the relationship between the PISA 2018 scores and other variables,
we used a multivariate linear model:
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v, =0, +6x, —|—...+ﬁpxpl. +¢

where y denotes the dependent (explained) variable, x = (xl,...,xp> is a vector of p
independent (explanatory) variables, i denotes individual countries, 3, are regression
coeflicients, and € is the error term.

We performed the linear regression via the free Gretl statistical software, applying
the OLS method with corrected heteroscedasticity, a built-in feature of Gretl.

In addition, we used the k-means clustering method and hierarchical method (den-
drograms) to examine similarities among countries via NCSS 2020 statistical software.
An explanation of the k-means clustering method can be found in MacKay (2003),
while the hierarchical method is well described, e.g., in Nielsen (2016).

Results

Multivariate linear regression models

At the beginning, we examined the multicollinearity of the data. According to Ken-
nedy (2003), multicollinearity does not affect the reliability of a regression model
as a whole, but it affects individual predictors. A standard measure of multicollinear-

1
ity is the variance inflation factor (VIF), see O’Brien (2007): VIF (i) = W , where

1

Ri2 is the coeflicient of determination of a regression of a variable (i) on other varia-
bles in the model. According to O’Brien (2007), values VIF (i) >10 indicate a prob-
lem of multicollinearity. The variance inflation factor for all independent variables
is provided in Table 3. No value of VIF exceeds 10; therefore, multicollinearity is not

a problem.

Table 3. The variance inflation factor for independent variables

Variable GINI Gl GDP EXP EDU HDI
VIF 2.353 5.055 2.471 1.298 2.044 6.374

Source: authors compilation.

For the linear regression, we first consider the following Model 1 with six inde-
pendent variables:

PISA, = 3, 4+ 3,GINL + 3,GIL + 3,GDP, +

1
+ BEXP, + (EDU, + G,HDI, + ¢, W

The results are shown in Table 4. The only variable found statistically insignificant
was (somewhat surprisingly) the GINI index. Negative signs for GII and EDU indi-
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cate indirect proportionality between PISA results on the one hand, and gender and
education inequality on the other. The positive sign for HDI means that it is directly
proportional to PISA, which could be expected. However, contrary to expectations,
negative signs of GDP and EXP mean that the richer the country, or the higher its ex-
penditure on education, the lower the PISA results.

In Model 2, we omitted the least significant variable in Model 1, the GINT index:

PISA, = 3, + 3,GII, + 3,GDP, + 3,EXP, + 3,EDU, + G,HDIL, +¢,  (2)

As can be seen from Table 4, Model 2 is slightly better than Model 1, the regression
coeflicients are similar to those in Model 1, and all signs are preserved. Again, all in-
dependent variables are highly statistically significant.

In the following Model 3, we omit both the GINT and EDU (the least significant
variables from Model 2) variables:

PISA, = 3, 4+ 3,Gll, + 3,GDP, + 3,EXP, + 3,HDI, + ¢, (3)

In this case, the adjusted coefficient of determination R* = 0.819 is slightly lower,
but the explanatory power of Model 3 is still high. All signs of regression coefficients
remain the same as in Models 1-2.

To illustrate that the economic variables cannot be omitted from linear models,
we construct the last Model 4:

PISA, = 3, + B,GINL + 3,GII, + 3,EDU, 4 3,HDI, +¢, (4)

Model 4 is clearly inferior to the previous models. Interestingly, the Gini coefficient
is still statistically insignificant. On the other hand, the GII was statistically signifi-
cant, at least at the p = 0.01 level in all considered models.

Since the data sample consisted of 37 OECD countries and 33 non-OECD coun-
tries, we examined both subsamples separately. Although the subsamples are smaller,
they are more homogeneous and might reveal new insights (see Mazurek and Miel-
cova 2019). The mean values of all variables for both groups of countries are provided
in Table 5. OECD countries have, on average, higher PISA scores, lower income, gen-
der, and educational inequality, a higher development index as well as higher GDP per
capita and expenditure on education.

Linear regression was performed for both subsamples separately, and the results
are reported in Table 4. Models 5-7 are associated with OECD countries, models 8-10
with non-OECD countries, and models 11-14 deal with CEE countries.

In the case of data from OECD countries, linear regression models fitted the data
very well, with the adjusted coefficient of determination above 0.82. The goodness-of-fit
of the data from non-OECD countries was significantly worse, with the adjusted R?
between 0.48 and 0.61. Another noticeable difference between both samples is related
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to the GDP, EXP, and HDI variables, which are highly statistically significant in the
case of OECD countries, but rather statistically insignificant for the non-OECD coun-
tries. The GII is statistically highly significant in (almost) all examined models. Fig-
ures 2 a)-f) graphically illustrate selected (dis)similarities between both sets of coun-
tries.

As for the fifteen CEE countries, only two and three regressors were applied to avoid
overfitting of the data. Model 13 provides the best fit in the case of two explanatory
variables, while Model 14 provides the best fit in the case of three explanatory varia-
bles. In both cases, the adjusted R* exceeded 0.9, and the EXP and HDI variables were
highly statistically significant.

Table 4. Results of multivariable linear regression models

Sample
size; adj.  const. (e]]]
R2

1/All 70;0.844 | 326.39*** 19.87 | -226.8***| -0.00045***| -6.738*** | -1.601** | 274.67***
2 /All 70;0.851 | 310.41*** - -211.3***| -0.00043***| -6.503***| -1.475** | 293.79***
3/All 70;0.819 | 267.35*** - -224.8***| -0.00049***| -5.357***| - 329.01%**
4 /All 70;0.629 | 343.22*** 47.66| -210.6"** - - -1.446* 175.59*
5/OECD | 37;0.899 | 411.30***| -121.1* | -110.8** | -0.00030***| -4.787** | -0.974 194.79*
6 /OECD | 37;0.875 | 291.6™* | -148.1**| -82.33*| -0.00037***| -6.382***| - 342.25***

7 /OECD | 37;0.823 | 205.0*** - -133.2***| -0.00045"**| -5.546"**| - 390.36***
8/non O | 33;0.606 | 466.3*** 1.498| -276.2***| -0.00048 -3.970* 0.172 73.50

9 /nonO | 33;0.556 | 505.5*** - -255.9***| -0.00033 -4.224 | -0.803 26.19
10 /non O | 33;0.484 | 521.3*** - -251.2***| -0.00003 -3.646 -1.238 -
11/CEE 15;0.772 | 555.3*** - -249.6"*| - - -9.218"** -
12/CEE 15;0.738 | 259.8"** - - 0.00335*** | 25.913** - -
13/CEE 15;0.960 | -89.7*** - - - 20.556 - 556.21
14/CEE 15;0.989 | -80.5 - - - 20.925**| 0.394 536.88""

Note: * statistically significant at the 0.10 level, ** significant at the 0.05 level, *** significant
at the 0.01 level
Source: authors compilation.
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K-means clustering

K-me

ans clustering of 70 countries was performed via NCSS 2020. For the clustering,

all seven variables (PISA, EDU, EXP, HDI, GDP, GII, and GINI) were applied. The op-

timal
mary

number of clusters was determined by the “elbow rule.” Table 5 provides a sum-
of all clusters with mean values of all variables.

Cluster 1, which includes both OECD and non-OECD countries, is character-
ized by extremely high GDP per capita, high gender equality, and average PISA
results.

Cluster 2 consists of both OECD and non-OECD countries with relatively high
PISA scores, while other variables are close to average.

Cluster 3 contains almost exclusively OECD countries (with the only exception
being Malta) with the highest PISA scores on average, with a high human de-
velopment index, the highest expenditure on education, and the lowest values
of inequality in terms of GINI and GII.

Cluster 4 is formed by non-OECD countries with low PISA results, the lowest
GDP per capita, and average inequality, both in terms of GINI and GII.
Cluster 5 groups together non-OECD countries with the lowest PISA scores and
the highest inequality in terms of GINI, GII, and EDU.

To illustrate the distribution of clusters graphically, see Figures 3 a)-d). For example,

from

Figure 3 c) it can be seen that Cluster 1 (red squares) is characterized by an

aver age human development index but very high GDP per capita. Similarly, from
Figure 3 d) it is obvious that countries from Cluster 5 (black diamonds) typically
have a low human development index and high gender inequality.

Table 5. Clusters - summary

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
Coun- | Luxembourg, Belarus, Croatia, | Austria, Austral- | Albania, Argen- | Brazil, Colom-
tries | Qatar, Singa- Cyprus, Greece, |ia, Belgium, Can- | tina, Azerbaijan, |bia, Costa Rica,
pore, UAE, Hungary, Chi- ada, Czechia, Bulgaria, Geor- | Dominican Rep.,
na, Italy, Japan, |Denmark, Es- gia, Kazakh- Chile, Indone-
S. Korea, Latvia, |tonia, Finland, stan, Lebanon, |sia, Jordan, Ma-
Lithuania, Po- France, Germa- |Moldova, North |laysia, Mexico,
land, Portugal, ny, Iceland, Ire- | Macedonia, Ro- |Panama, Peru,
Russia, Slovakia, |land, Israel, Mal- | mania, Serbia, Philippines, Sau-
Spain ta, Netherlands, |Ukraine, Uru- di Arabia, Thai-
New Zealand, guay land, Turkey
Norway, Slo-
venia, Sweden,
Switzerland, UK,
USA
PISA 470 488 498 415 401
GINI 0.386 0.328 0.310 0.335 0.438
Gll 0.115 0.132 0.085 0.266 0.368
GDP 104210 32407 51764 17617 21208
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Cluster 1 Cluster 2 Cluster 3 Clust Cluster 5
EXP 2.828 4.358 5.883 4.391 4.329
EDU 12.25 8.01 3.88 6.59 16.51
HDI 0.890 0.858 0.921 0.782 0.774
Source: authors compilation.
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Hierarchical clustering

For the hierarchical clustering (a tree diagram) of 70 countries, all seven variables
(PISA, EDU, EXP, HDI, GDP, GII, and GINI) were applied. The result is shown in
Figure 4.

Countries are displayed on the vertical axis and are gradually, from left to right,
connected by nodes into growing clusters with respect to their similarity (relative dis-
tance). The distance of a node from the vertical axis is called height, and it is provid-
ed on the horizontal axis. The more two objects connected by a node are similar, the
lower the height of the node.

From Figure 4, it is clear that the two closest (most similar) countries are Sweden
and Denmark, followed by the UK and Australia. Interestingly, China is grouped with
the United Arab Emirates, while the USA is, in the first step, included in a cluster
with New Zealand and Israel. In addition, it can be noticed that towards the end of
the diagram, three clusters are formed. The first cluster consists of China and the
UAE only, the second cluster is formed almost exclusively by OECD countries, and
the last cluster (the bottom half of the diagram) is formed by mostly non-OECD
members. Yet, both large clusters are closer to each other than to the cluster con-
taining China and the UAE. These findings support the division of countries into
OECD and non-OECD groups in Section 4.1.
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Dendrogram of Country
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Discussion

The aim of our study was to examine whether three forms of inequality (income, gen-
der, and educational inequality) have a statistically significant impact on students’
performance in the 2018 PISA international study.

Multivariate linear regression applied to data from all 70 countries revealed that gen-
der and educational inequalities (GII and EDU) were highly statistically significant, but
income inequality (GINI) was statistically insignificant. In addition, both economic var-
iables (GDP and EXP) and the human development index (HDI) were statistically signif-
icant. Both regression coeflicients of gender and educational inequality were, as expect-
ed, negative, which means the lower the inequality, the higher the PISA score. In the case
of gender inequality, the estimated regression coefficient was between —226 and -210. This
can be interpreted in the following way: when the gender inequality index GII decreases
by 0.10, PISA scores increase by 21 to 22.6 points. Similarly, if the inequality in the edu-
cation index EDU decreases by 1 point, PISA scores increase by 1.44-1.60 points.

The regression coeflicients of the economic variables GDP and EXP attained neg-
ative values as well, while being highly statistically significant. This means the high-
er the GDP per capita or expenditure on education, the lower the PISA scores. In the
case of expenditure, a similar result was reported in several previous studies, see, e.g.,
Afonso and Aubyn (2006) or Mazurek and Mielcova (2019), and it is related to expend-
iture inefficiency. As for GDP per capita, the wealth of a nation does not give obvious
evidence of the quality of its educational system. Estonia achieved scores well above
average in PISA 2018, though its GDP per capita is well below the average of OECD
countries. On the other hand, the PISA scores of very rich countries, such as Qatar
or the UAE, are situated in the bottom half of the list. Finally, a multicollinearity ef-
fect in linear regression models cannot be ruled out either.

It is important to note that the data sample of countries participating in the PISA 2018
study was very non-homogeneous. The sample contained very developed countries, at lev-
el IV according to Rosling’s classification (see Rosling 2018), but also rather poor countries,
such as the Philippines (at level II-IIT) with GDP per capita approximately 14 times lower
than that of the richest countries. That is why dividing the whole set of countries into two
subsets, OECD countries (on average richer and more developed) and non-OECD coun-
tries, might lead to more conclusive results. This approach can also be supported by the
dendrogram in Figure 4, where countries “naturally” formed two large clusters (and one
mini-cluster of China and the UAE), with 33 out of 37 OECD countries grouped together
with six non-OECD countries in one of the two large clusters.

After the division, a different pattern emerges — see Table 4, Model 5. In the case
of OECD countries, the most significant variables are GDP per capita, the gender ine-
quality index, and expenditure on education. Inequality in education is insignificant.
OECD countries are characterized by very low inequality in general; hence students’
PISA performance most likely depended more strongly on economic variables. In the
case of non-OECD countries - see Model 8, Table 4 - the only statistically significant
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variable at the p = 0.01 level is gender inequality. Expenditure on education is signifi-
cant at the p = 0.10 level, and all other variables, including GDP per capita, are insig-
nificant. This might be at least partially explained by the fact that non-OECD coun-
tries differ significantly in inequality — see Table 1 — which was most likely reflected
in Model 8. Additionally, the sample of non-OECD countries is still very diverse (Qatar
or the UAE versus the Philippines or Jordan) in terms of culture, economy, or human
development, hence the predictive power of linear models is weaker, and conclusions
drawn from the models are less clear and conclusive.

In the case of the CEE countries (former socialist countries of the post-World War II
Eastern bloc), the expenditure on education and human development indicators were
the two most statistically significant (p = 0.01 level) explanatory variables, see Models
13-14. The higher the expenditures on education and human development indicators,
the higher the PISA scores. Income and gender inequality were statistically insignifi-
cant, which might be due to historical reasons —socialism was known for its egalitari-
anism concerning income and gender, and this feature likely persists up today. On the
other hand, former socialist countries significantly differ by their economic power and
their overall level of development (consider, e.g., the Czech Republic or Slovenia versus
Romania or Bulgaria). This non-homogeneity is corroborated by the cluster analysis
in section 4.2, where the CEE countries were divided into Clusters 3, 4, and 5, with
different levels of GDP per capita. That is why this kind of inequality is probably re-
flected in the expenditures on education and human development indicators.

Therefore, we conclude that our findings indicate that there might be no universal
answer to the question of how to enhance students’ PISA performance (or students’
performance in general) for all countries because each country is unique in terms
of its education system, economic level, and culture, etc. In countries at Rosling’s lev-
el I and II, where people struggle with basic needs, such as food supply or shelter, and
pupils and students can hardly afford textbooks, the financial aspect will likely prevail.
In richer societies (levels IIT and IV), students’ skills and knowledge can be boosted
by other means than just in the form of finances invested into an educational system.
Nevertheless, if a general answer to the question stated above has to be provided, then
it is gender inequality. Our analysis indicates that decreasing gender inequality in both
OECD and non-OECD countries would lead to substantially better PISA results.

The limitations of the study rest mainly in the fact that data were not available for
all 78 countries or territories that participated in the PISA 2018 study, as eight coun-
tries had to be excluded through a lack of data. Africa was strongly under-represent-
ed, as only Morocco took part in the PISA 2018 study, but, unfortunately, it had to be
excluded from this study due to the lack of other data. Additionally, the Gini index
in the year 2018 was not available for several countries, and was replaced by older es-
timates from 2013. Moreover, it should be noted that inequality is a complex phenom-
enon that cannot be completely reduced to the three (currently existing and widely
available) inequality indices applied in this study, and further progress on the quan-
titative measuring of inequality in society is necessary.
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Conclusions

The aim of the paper was to present the results of the analysis of the relationship be-
tween inequality and students’ performance in the PISA 2018 study.

Our results indicate that inequality, described in terms of income inequality, gen-
der inequality, and education inequality, can indeed explain (along with three other,
rather economic variables) the majority of observed data variance across countries. The
most important and most statistically significant variable was the gender inequality
index GII. The higher the GII, the lower the PISA scores. By contrast, the Gini index
expressing income inequality was found to be insignificant as an explanatory variable.
The inequality expressed by the education index EDU was statistically significant only
in models encompassing all countries, but not in separate models for OECD countries
and non-OECD countries, respectively. In the case of the CEE countries, only eco-
nomic inequality expressed by the government expenditures and human development
index was found to be highly statistically significant.

Moreover, we found that the relationship between GDP per capita and expendi-
ture on education on the one hand, and PISA scores on the other, was statistically sig-
nificant, but had a negative sign. Hence, the more money that is spent on education,
the worse the educational outcomes. These somewhat counter-intuitive findings are
in accord with previous studies, which reported that financial resources for educa-
tion are expended inefficiently in many countries, and are prone to being wasted, see,
e.g., Afonso and Aubyn (2006), Agasisti (2014), or Mazurek and Mielcova (2019).

Therefore, our recommendation to policymakers (which we consider the most im-
portant added value of the presented study) is simple: focus on decreasing gender dis-
parity and the associated loss of achievement due to gender inequality, and PISA scores,
as well as the associated skills and knowledge of students, will likely significantly im-
prove in the majority of countries.
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Nieréwnosci a wyniki badania umiejetnosci uczniéw
PISA 2018: poréwnanie miedzykrajowe

Celem tego artykutu byto zbadanie zwigzku miedzy wynikami badania PISA przepro-
wadzonego w poszczegdlnych krajach w 2018 r. a zestawem wskaznikéw zwigzanych
z nierébwnosciami spoteczno-ekonomicznymi, takimi jak indeks Giniego, wskaznik roz-
woju spotecznego czy wskaznik nieréwnosci ptci, oraz ze zmiennymi czysto ekono-
micznymi, takimi jak PKB per capita i wydatki rzagdowe na edukacje. Badaniem objeto
70 krajow, w tym 37 krajow OECD i 33 kraje spoza OECD. Metody badawcze obej-
mowaty wielowymiarowe modele regresji liniowej, grupowanie k-sSrednich i grupo-
wanie hierarchiczne. Wyniki przeprowadzonej analizy wykazaty, ze wskaznik Giniego
byt statystycznie nieistotny, co wskazuje, ze nieréwnosci dochodowe miaty niewielki
wptyw na wyniki uczniéw w badaniu PISA. Z drugiej strony, wskaznik nieréwnosci ptci
byt jedyng najbardziej istotng statystycznie zmienng objasniajgca zaréwno dla krajow
OECD, jak i spoza OECD. Dlatego nasza rekomendacja dla decydentéw jest prosta:
nalezy zwiekszy¢ wyniki uczniéw w badaniu PISA, a tym samym osiagna¢ poprawe
w obszarze kapitatu ludzkiego i konkurencyjnosci krajéw, oraz skupi¢ sie na zmniej-
szaniu nieréwnosci pici i zwigzanej z tym utraty osiggnie¢ edukacyjnych wynikajacych
Z nieréwnosci pfci.

Keywords: edukacja, wskaznik nieréwnosci ptci, indeks Giniego, nieréwnosci, PISA
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