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Abstract

In this article, we investigate the role of Unemployment-U in the context of Environmental, Social and
Governance-ESG model at World Level. We use data from 193 countries in the period 2011-2021. We
apply Panel Data with Random Effects, Panel Data with Fixed Effects, Pooled Ordinary Least Squares-
OLS, and Weighted Least Squares-WLS. We found that among other the level of U is positively
associated, among others, to “GHG Net Emissions” and “Government Effectiveness”, and negatively
associated among others, to “Maximum 5 Day Rainfall” and “Political Stability and Absence of
Violence/Terrorism”. Furthermore, we confront eight different machine-learning algorithms to predict
the future value of U. We found that the best predictive algorithm in terms of maximization of R-squared
and minimization of MAE, MSE, and RMSE is the Linear Regression. The value of U is expected to
growth of 1.51% on average for the analysed countries.
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Lobbying; Elections; Legislatures; and Voting Behaviour; Bureaucracy; Administrative Processes in
Public Organizations; Corruption; Positive Analysis of Policy Formulation; Implementation.
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1) Introduction-Research Question

In the following article we consider the role of unemployment in the context of ESG models. We analysed
the World Bank's Environmental, Social and Governance-ESG dataset for 193 countries between 2011
and 2021. Unemployment is a variable that tends to have very negative effects in terms of GDP reduction
and worsening of the living conditions of the population. Furthermore, unemployment has high
environmental costs as well as creating the conditions for low-level governance. Therefore, in our
research question we asked whether indeed the countries with high unemployment are also the least likely
to apply ESG models effectively. Our research question has profound political-economic implications.
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In fact, if we accept the idea that unemployment can be an obstacle to the application of ESG models,
then the need arises to direct the policy maker to apply economic policies aimed at employment growth,
support for the working poor, the investment in the re-skilling of unemployed workers. The issue of
unemployment also becomes much more serious when considering the role of artificial intelligence and
machine learning in changing the dynamics of production. Indeed, artificial intelligence threatens to
create a large swath of the population unemployed in countries with high per capita incomes. And for the
first time, even highly skilled workers could experience forms of technological unemployment. Hence
the need to invest more in the creation of new policies to support workers, either in low per capita income
countries either in high per capita income countries, to increase the probability of application of ESG
models.

The article continues as follows: the second section considers a brief analysis of the literature, the third
section presents the econometric model, the fourth section shows the results of the predictive analysis
with the application of machine learning algorithms, the fifth section concludes.

2) Literature Review

A brief analysis of the literature is presented below. The analysis does not want to be exhaustive and
pursues the purpose of introducing the topic.

Unemployment and Green Economy. Unemployment has an ambiguous impact in promoting the
ecological transition. While on the one hand for low per capita income countries, there is a negative
relationship between unemployment and ecological transition, on the other hand there is a positive
relationship between unemployment and ecological transition in upper middle-income countries. This
ambiguity is because countries with low per capita income need to use large quantities of energy in order
to access economic growth. Conversely, in countries with upper-middle income per capita, high
unemployment can be induced by a financial crisis. Furthermore, in countries with high per capita
income, the government has the opportunity to use public incentives to create new jobs in sectors of
interest, as in the case of ecological transition. Countries that suffer for high levels of unemployment
because of the manifestation of economic crisis can have greater probabilities to promote the ecological
transition i.e. the government can invest in creating new green jobs of unemployed workers. For these
motivations, there is a positive relationship between unemployment and green transition [1]. Countries
with greater unemployment also have more ESG greenwashing [2].

Unemployment and ESG model. There is generally a negative relationship between unemployment and
the application of ESG models. This negative relationship is because countries that have high
unemployment are also less sensitive to the issues posed by ESG models. In fact, countries suffering
from unemployment also tend to pollute more, have a critical social dimension with a large part of the
population in conditions of poverty, and tend to have unsatisfactory public governance models. However,
if unemployment is produced by a financial crisis affecting a country with a medium-high per capita
income, then it is possible to detect a positive relationship between unemployment and the ESG model.
In fact, in this case, economies have the opportunity to use their resources, both public and private, to
invest in the creation of green jobs. There is a negative relationship between unemployment and ESG
model in Romania [3]. Unemployment impedes the application of the ESG model in South Africa,
especially in the reduction of the S component [4]. Unemployment negatively affects GDP growth in the
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context of the ESG model at world level [5]. Unemployment is negatively associated to the value of
political stability within the context of ESG model at world level [6]. Unemployment Rate is positively
associated to ESG disclosure practices at country level in a set of 14.174 firms in the period 2005-2012
[7]. Unemployment is positively associated to ESG disclosure in Central American countries [8]. There
is a negative relationship between ESG and unemployment rates in a set of countries either developed
either under-developed [9]. The increase of unemployment in USA during the Covid-19 pandemic has
increased the attention on the social dimension of ESG models [10]. ESG models can prevent
unemployment improving the living conditions of workers [11]. The fight against unemployment is one
of the main determinants for the application of the ESG model in South Africa [12].

Unemployment, ESG and Entrepreneurs. Firms that apply ESG models are interested in avoid negative
news i.e. unemployment risks [13]. There is a negative relationship between unemployment and the ESG
disclosure [14].

Miscellaneous. There is a negative relationship between labour force participation rate and
unemployment in a set of 193 countries in the period 2011-2021 [15]. The combination of ESG models
in the banking sector and unemployment can promote the diffusion of financial crisis at national level
[16]. Unemployment is positively associated to the government expenditure on education at world level
within the ESG framework [17].

3) The Econometric Model for the Estimation of the Value of Unemployment

Below we present a model for estimating unemployment in 193 countries for the period 2011-2021. We
used the World Bank's Environmental, Social and Governance-ESG database. The data were analysed
through the following econometric models: Panel Data with Fixed Effects, Panel Data with Random
Effects, Pooled OLS, and Weighted Least Squares-WLS. The choice of the panel model is due to the
structure of the dataset. The dataset is composed of longitudinal data in the form NxT where N = 193
and T = 10. We have estimated the following formula:

Uit = ay + B1(EPFCS); + B2(EIN); + B3(GDPG); + B4(GHG); + Bs(GE); + B(GEOD);,
+ B7;(IUD + Bg(LFPR);; + Bo(M5DR) ;¢ + B1o(MR) ;¢ + B11(PS) ;¢
+ B12(PHR);; + B13(P0); + B14(RFTM);;

Where i = 193 and t = [2011; 2021]
Specifically we found that U is positively associated to:

* GHG: net GHG emissions/removals refer to changes in atmospheric levels of all greenhouse
gases attributable to forestry and land use change activities. There is a positive relationship
between the growth of unemployment and the growth of GHG emissions. The countries that emit
the most GHGs are also countries with high unemployment. Obviously, there are exceptions of
countries that have both low unemployment and high GHG production. However generally the
countries that pollute the most in the sense of GHG emissions, also tend to be the countries with
a low per capita income and which tend to have a higher unemployment rate [18].

* GE: captures perceptions of the quality of public services, the quality of the civil service and the
degree of its independence from political pressures, the quality of policy formulation and
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implementation, and the credibility of government commitment to such policies. The estimate
gives the country's score on the aggregate indicator, in units of a standard normal distribution, ie
ranging from approximately -2.5 to 2.5. There is a negative relationship between the value of GE
and the value of U. Such a relationship may indeed appear counterfactual, as most countries that
have a high level of GE also have a low value of U. However, one possible explanation for such
a counterfactual relationship can be found in the growth rates of the value of GE in the period
between 2013 and 2021. In fact it is possible to note that the low per capita income countries that
generally have low levels of GE and high levels of U also have achieved GE's high growth rates
in percentage terms. Specifically, Jordan between 2013 and 2021 developed a growth rate of the
value of GE equal to 218,806.63%, Rwanda with a value of 1,520.84%, Saudi Arabia with
601.85%, Samoa with 569, 08%, Jamaica with 434.47%, India with 276.04%, Indonesia with
255.17%, Maldives with 227.06%, Vietnam with 208.74%, Tonga with 173.47%. It therefore
follows that in a dynamic sense, the countries that have high unemployment are also the same
countries that experienced significant growth in the value of GE between 2013 and 2021 [19].
RFTM: is the percentage of the population aged 15 and over who are economically active: all
people who provide work for the production of goods and services during a given period. The
ratio of female to male labour force participation rates is calculated by dividing the female labour
force participation rate by the male labour force participation rate and multiplying by 100. There
1s a positive relationship between the RFTM value and the U. The countries that have the highest
level of RFTM are also the countries that have the highest U value. In fact, considering the top
ten countries by RFTM value, we can note the presence of a group of countries that have a high
level of unemployment such as, for example, Angola with 95.59, Moldova with 94.49, Azerbaijan
with 91.58, Bhutan with 89.32, Uganda with 88.47. However, it should be noted that the value of
RFTM tends to be high even in some countries with low unemployment, even if the prevailing
orientation of the historical series is the positive relationship between RFTM and U [20].
EPFCS: electricity sources refer to the inputs used to generate electricity. Coal is all coal and
lignite, both primary fuels (including hard coal and lignite-lignite) and derived fuels (including
proprietary fuels, coke oven coke, gas coke, coke oven gas and blast furnace gas). Peat is also
included in this category. There is a positive relationship between the EPFCS value and the U
value. In fact, countries that have high levels of EPFCS are also often countries that have high U
levels. In the top ten countries for EPFCS, there are also countries that have a high level of U as
Kosovo with 97.47, Botswana 96.36, Mongolia with 92.74, South Africa with 92.71, India with
75.31, Serbia with 72.34, Kazakhstan with 71.57, and China with 70.31. The positive relationship
between EPFCS and U is because many poor countries produce energy through the exploitation
of coal. This production is also due to the lack of a set of standards and legislative references
oriented towards sustainability as happens, for example, in Europe and in the Anglo-Saxon world.
Furthermore, in countries with a high U level, there is also a lack of political awareness to promote
movements that are against the exploitation of coal for energy purposes. The paradox is that
countries with high unemployment are also the most polluted due to the lack of adequate
regulations and investments in clean energy [21].
PHR: is the percentage of the population living below the national poverty line(s). National
estimates are based on population-weighted subgroup estimates from household surveys. There
is a positive relationship between the PHR value and the U value. Countries that have high
unemployment tend to have an increasing percentage of the population in poverty. In fact, the
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lack of work, the reduction of incomes, and the reduction of productivity are phenomena
connected with the growth of poverty at the country level. The triggering of economic growth
requires the development of human capital and the fight against poverty, i.e. results that can be
obtained by reducing the U value. Specifically, the reduction of the U value requires the activation
of a set of economic policies, centred on entrepreneurship, on the formation of human capital,
and on the creation of new community relationships that can lead to a reduction in the value of
PHR. Labour economic policies tend to have an impact both in terms of U reduction and PHR
compression [22].

PO: is the percentage of adults aged 18 years and older whose body mass index (BMI) is greater
than 25 kg/m2. Body mass index (BMI) is a simple index of weight times height, i.e. weight in
kilograms divided by height in meters squared. There is a positive relationship between the value
of PO and the value of U. Countries with higher unemployment are countries with higher levels
of overweight. The reason for the relationship between PO and U could be traced back to the fact
that countries that have a high level of U also have low per capita incomes and the presence of
large segments of the population in conditions of poverty. In fact, considering the top ten
countries by U value, it is possible to note the following countries: Nauru with 88.5%, Palau with
85.1%, Marshall Islands with 83.5%, Tuvalu with 81.9%, Kiribati with 78.7%, Tonga with
78.5%, Samoa with 77.6%, Micronesia Fed. Sts. with 75.9%, Kuwait with 73.4%, Qatar with
71.7% [23].

EIN: are estimated as energy consumption minus production, both measured in oil equivalents.
A negative value indicates that the country is a net exporter. Energy consumption refers to the
use of primary energy before transformation into other end-use fuels, equal to domestic
production plus imports and inventory changes, minus exports and fuels supplied to ships and
aircraft engaged in international shipping. There is a positive relationship between the value of
EIN and the value of U. In the top ten countries that have a high level of EIN there are some that
also have a medium-high level of U, namely: Morocco, Moldova and Belarus [24].
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Figure 1. Average value of regressors to estimate the value of U.

MR: is the probability per 1,000 that a new-born baby will die before reaching age five, if subject
to age-specific mortality rates of the specified year. There is a positive relationship between the
MR value and the U value. The growth of MR is positively connected with the growth of the U
value. In countries that have very high U levels, per capita income also tends to be reduced. Low
per capita incomes are associated with a structural worsening of the living conditions of the
population which can also manifest itself with a reduced operational capacity of the health system
and poor nutrition. Furthermore, the countries that have high unemployment, also having low per
capita incomes have not yet had access to the demographic transition, i.e. the reduction in the
birth rate associated with the growth in per capita income. High unemployment can reduce per



capita incomes, lack of adequate health care, lack of adequate nutrition, increased infant mortality
and failure to trigger the demographic transition [25].

We also found that the level of U is negatively associated to:

IUI: are individuals who have used the Internet (from anywhere) in the last 3 months. The Internet
can be used through a computer, mobile phone, personal digital assistant, gaming machine, digital
TV, etc. There is a negative relationship between the value of the IUI and the value of U. This
relationship allows us to verify, at a metric level, for a sample of 193 countries over a ten-year
period, the positive role that the use of the internet has in the fight against unemployment. The
use of the internet can be considered as a necessary tool to access digitisation. Digitization makes
it possible to increase productivity and thus fight unemployment. It is important to note how much
the use of the Internet is also necessary to promote new types of work that can be done remotely
or through agile methods. In fact, the Internet has also allowed areas without infrastructure and
services for industry and business to increase the supply and demand for work by creating new
online jobs. In addition, the internet also makes it possible to overcome the problems of training
and re-skilling of workers by offering the opportunity to acquire new skills to be used in the
labour market to increase employability. Finally, the internet is also a tool to make job searches
more efficient and therefore allow the unemployed to find a job [26].

GEOD: is expressed as a percentage of total government expenditure in all sectors (including
health, education, social services, etc.). Includes expenditure financed by transfers from
international sources to the government. General government usually refers to local, regional and
central governments. There is a negative relationship between the GEOD value and the U value.
The countries that invest more in education are also the countries that have a lower level of
unemployment. This negative relationship can be understood considering that in the current
economic scenario the value of knowledge is necessary to access the world of work. In fact, most
of the GDP is produced by the service sector, in which a significant component is made up of the
scientific-intellectual professions. It follows that the countries that invest more in the formation
of human capital are also those that have the possibility of structurally reducing unemployment
[27].

LFPR: is the percentage of the population aged 15-64 who are economically active: all people
who provide work for the production of goods and services during a given period. There is a
negative relationship between the LFPR value and the U value. The growth of people who are
economically active in the labour market tends to have a positive effect in reducing
unemployment. Obviously participation in the workforce also depends on a set of sociological-
institutional factors, such as, for example, adequate training, the presence of investments in the
industrial sector, the development of a certain know-how at the sector level which may workers
the opportunity to profitably participate in the production activity in the various sectors of the
economy. However, there may also be cultural and value factors that support a high level of
LFPR. In fact, some peoples and some cultures seem to be more oriented towards the
development of activism in the labour market while others are less active and less oriented
towards productive commitment. However, there is no doubt that stimulating the growth of
workers' participation in the labour market actively contributes to the fight against unemployment
[28].



GDPG: is the annual percentage growth rate of GDP at market prices based on constant local
currency. Aggregates are based on constant 2015 prices, expressed in US dollars. GDP is the sum
of the gross value added of all resident producers in the economy plus any taxes on products and
minus any subsidies not included in the value of products. It is calculated without making any
deductions for depreciation of manufactured assets or depletion and degradation of natural
resources. There is a negative relationship between the value of the GDPG and the value of the
U. It follows that the countries that grow in terms of GDP also have the possibility of reducing
unemployment. However, this relationship, which appears trivial, could be modified in the future
due to the introduction of technologies that could reduce the employability of that part of the
workforce, which also has a high per capita income rate. In fact, the applications of artificial
intelligence, to robotics, to the service sector, to the manufacturing sector and to the primary
sector, could lead to a simultaneous growth in GDP in the presence of a reduction in the value of
unemployment. Therefore, the negative relationship between GDPG and U could become
positive in the future due to unemployment induced by new information technologies applied to
production systems [29].

M5DR: is the maximum amount of precipitation that can occur in a 5-day period. There is a
negative relationship between the M5SDR value and the U value. Countries where the M5SDR
value tends to be high are also countries where the U value tends to be low. However, this
relationship could be subject to changes in the future due to climate change that could structurally
change the distribution of adverse climatic events at a geographical level.

PS: measures perceptions of likelihood of political instability and/or politically motivated
violence, including terrorism. The estimate gives the country's score on the aggregate indicator,
in units of a standard normal distribution, i.e. ranging from approximately -2.5 to 2.5. There is a
negative relationship between the PS value and the U value. Specifically, countries that have a
high PS level tend to have a low U value: economic operators, investors, entrepreneurs need to
invest verify the presence of conditions of legality. Legality considered as the absence of political
violence and terrorism is an essential determinant in the strategic decision of an entrepreneur or
a financier to invest within a certain country. The countries that offer greater political stability
and which guarantee the absence of terrorism can obtain greater foreign investments and therefore
can reduce unemployment. Conversely, countries that chronically suffer from widespread
political violence and terrorism are excluded from investment and lose opportunities for
economic growth due to lack of PS [30].

Below we consider the impact of U within the individual components of the ESG model. Specifically,
we have grouped the results obtained considering belonging respectively to the E, to the S and to the G
in the ESG framework. The formulas indicated below have been applied to calculate of the impact of U
on individual components of the ESG model:

—EPFCS—EIN-GHG—M5DR _

E = n =-0,103
S = GDPG+GEOD+IUI+LFP;2—PHR—P0+RFTM—MR — 0019
G = SE+PS _ 0,266



It appears that the impact of U is negative with respect to the three dimensions considered.
Unemployment negatively affects the E-environment, the S-social dimension and the G-governance at
the country level

The Impact of U on E. The negative relationship between unemployment and the environment can be
understood considering that the countries that pollute more often are countries with high unemployment
rates. Countries with high unemployment rates are also the countries that have a low per capita income
value. These countries lack the adequate political culture to impose on their companies the use of
production systems that are green-oriented. The negative relationship between U and E can be explained
with the idea of the Environmental Kuznets Curve-EKC or with the idea that the transition to a green
economy is possible only after having increased the value of per capita income. Conversely, where per
capita income is low, the pollution associated with economic growth tends to be very high. Even if the
EKC cannot be generalized and must be considered as an empirical law, it is still possible to consider it
as a principle to apply in the context of international economic policies an environmental issues. In this
sense, sanctioning a country for not being sufficiently evolved in the sense of developing a green
economy could condemn that same country to a condition of underdevelopment and structural
unemployment. There is therefore a negative trade-off between low per capita income and green oriented
development. Only rich economies can afford green conversion. For other low-income economies,
growing economically means polluting, consuming greater quantities of energy. Sanctioning poor
countries due to pollution could relegate the same countries to a green trap, in which, if we take
technology as a constant, it is not possible to trigger economic growth due to the presence of restrictions
on pollution.
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Figure 2. Impact of U on ESG components.

The impact of U on S. However, the analysis shows the presence of a negative relationship between the
value of U and the value of the S components within the ESG model. This negative relationship can be
understood considering that unemployment prevents people from producing that per capita income which
1s necessary for both private welfare and the wealth of nations. In fact, in the presence of low per capita
incomes, it will be very difficult for the citizens of a state to save money or invest in education, in some
cases it could even be difficult to have a healthy and balanced diet. Indeed, the poor are often
unemployed. Rising unemployment increases the number of poor people. Being poor also means having
little access to health care, education, having fewer opportunities to develop a full life. Unemployment
is certainly a determinant capable of destroying society and creates the conditions for poverty, indigence,
lack of adequate health care. It follows that policies to combat unemployment can be considered as
economic policies capable of acting on the wider social dimension, improving the conditions of the
population also from the point of view of health, education and life expectancy.

The impact of U on G. Furthermore, there is also a negative relationship between U and the value of G.
In fact, countries that have high unemployment also tend to have poor performance in terms of
governance. Unemployment can have an impact in creating the conditions for political instability. In fact,
the unemployed population could organize violent and even terrorist political movements to claim their
right to work and remuneration. Furthermore, it must be considered that in general, states can finance
themselves through the imposition of taxes on personal income. It follows that the growth in the number
of working people also leads to an increase in the value of the state's tax revenues. In addition, a state
that has higher tax revenues can also have more resources to better develop its governance and produce
a more democratic system of laws.

4) Machine Learning and Predictions for the Estimation of the Future Value of U

A machine learning analysis for predicting the future value of U is presented below. Specifically, eight
machine-learning algorithms are analysed based on their ability to maximize the R-squared and minimize
statistical errors MAE-Mean Average Error, MSE-Mean Squared Error, RMSE-Root Mean Squared
Error. 80% of the data was used for algorithm training while the remaining 20% has been applied for
actual prediction. The construction of the ranking takes place by creating rankings for each indicator.
The ranking of the algorithm within each ranking is added together. Thus, an overall ranking is obtained.
The lower the ranking, the greater the ability of the algorithm to predict the future value of U. From the
application of the proposed model, it is possible to identify the following ordering of the algorithms,
namely:

* Linear Regression with a payoff value of 5;

* Polynomial Regression with a payoff value of 7;

* ANN:-Artificial Neural Network with a payoff value of 12;

* Gradient Boosted Tree with a payoff value of 16;

* Random Forest with a payoff value of 21;

* Tree Ensemble with a payoff value of 25;

» Simple Regression Tree and PNN-Probabilistic Neural Network with a payoff value of 29.
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Figure 3. Ranking of the algorithms in terms of statistical errors and R-squared. The algorithm that has the lower values is preferred
to the algorithm that has the higher values.

The analysis conducted underlines that the best performing algorithm in predictive terms is Linear
Regression. This indication therefore highlights the fact that the reference variable appears to be linear,
1.e. there are no particular variations from one year to the next in the survey of the unemployment trend
at country level. By applying the Linear Regression algorithm, it is therefore possible to predict the future
trend of the value of U. It is possible to divide the countries into losing countries, i.e. countries for which
an increase in the value of unemployment is expected, and winning countries, i.e. countries for which a
reduction in the value of unemployment is expected.
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Figure 4. Statistical Results of Machine Learning Algorithm Applied for the Prediction.

Losing countries. Among the countries that are losers in terms of U, i.e. countries for which the value of
U is predicted to grow, there are: Mali with a percentage change of U equal to 17.64%, Ecuador with
13.4%, Belarus with 10.9%, New Zealand with 9.69%, Tonga with 8.62%, Argentina with 6.89%,
Thailand with 5.82%, Azerbaijan with 5.3%, Ethiopia with a value of 4.7 %, North Macedonia with
4.22%, Egypt with 3.46%, Cuba with 3.26%, Lebanon 3.13%, Portugal 2.92%, The Bahamas with
2.92%, Japan with 1.89% , Guinea with 1.8%, Australia with 1.33%, Congo Dem. Rep. with 1.08%,
Lesotho with 1.06%, Guinea-Bissau with 0.56%, Burkina Faso with 0.23%, Rwanda with 0.02%. From
a geographical point of view, we can see that the countries that will have a significant growth in
unemployment are Belarus, Mali, Ecuador and New Zealand. However, there are also countries for which
unemployment should grow more moderately, such as Australia, Japan and Argentina. However, the
predictions for Australia and Japan are probably wrong. In fact, the Australian economy is very dynamic
and tends to actually reduce unemployment, and Japan too has an orientation towards reducing
unemployment and increasing productivity.
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Figure 5. Countries for which the best algorithm in terms of prediction has indicated an increase in terms of U. These countries are
considered as losing countries, since their economic conditions are expected to be worsened by the predicted reduction of the value of U.

Winning countries. Among the countries that are winners in terms of U, i.e. countries for which the value
of U is predicted to decrease are the following countries, namely: Hungary with -0.13%, Yemen with -
0.51%, Iran with - 0.62, Brunei Darussalam with -1.87%, Canada with -2.97%, Italy with -3.78%,
Philippines with -4.12%, Ivory Coast with -4.29%, Guyana with -5.13%, Switzerland with -8.59%,
United Kingdom with -12.25%, Ireland with -13.57%. From a geographical point of view, we can see
that the countries that are predictively more likely to experience a reduction in unemployment are the
UK and Ireland. However, the values for both the UK and Ireland are probably overly positive, as a
reduction of -12.25% and -13.57% respectively is too much in a small period. On the other hand, the
reduction of unemployment in Switzerland seems very likely thanks to the dynamism of the Swiss
economy. The other predicted values for the other countries instead seem to be truer, as for example in
the case of Italy, Canada, Hungary and the Philippines.
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Figure 6. Losing countries. They are those countries for which the algorithm predicts a reduction in the future value of unemployment.
These countries are considered winners as the reduction of the unemployment rate could result in an overall improvement of their
economic system.

The value of U is expected to grow by 1.51% on average for the analysed countries. If we look at the
countries where the value of unemployment is very high worldwide, considering the data for 2021, we
can see that these countries coincide with the countries of Southern Africa, the Horn of Africa, Algeria
and Sudan. However, even within the African continent there are countries that have a low level of
unemployment such as for example Niger and Chad. However, it must be considered that the fact that
the unemployment rate is low does not automatically guarantee economic success. In fact, we can see
that many African countries, China and many countries of Central-West Asia have quite low levels of
unemployment without having significant advantages in terms of economic growth. This consideration
is also very relevant for many European countries. Indeed, the mere reduction of unemployment is no
longer a value in itself. The reduction in unemployment becomes a positive fact only if it is associated
with productivity growth. In case of divergence between unemployment reduction and productivity
growth then also the result in terms of GDP and economic growth could be missing at the country level.
Furthermore, it must be considered that the change in production models, which increasingly envisage
the massive use of artificial intelligence, could lead to economies characterized by a growing
unemployment rate and growing productivity. The divergence between the unemployment rate trend and
the productivity trend could be even more pronounced in the case of the application of artificial
intelligence tools to the production of added value.

5) Conclusions
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In this article we have analyzed the role of unemployment in the context of Environmental, Social and
Governance-ESG models. We analyzed data from 193 countries over the period 2011 to 2021. The
econometric results show that unemployment is negatively associated with each of the three components
of the ESG model. Countries with higher unemployment tend to be countries with higher levels of
pollution, worse social conditions, and low-level public governance. Furthermore, the predictive analysis
shows that unemployment is expected to increase by an average of 1.51% for the analyzed countries. The
analysis of the role of unemployment in the context of the ESG model highlights the criticality of the
labor factor. Unemployment can prevent the application of ESG models. It is therefore necessary to
intervene through economic policies aimed at fighting unemployment, supporting working poors, and
introducing forms of re-skilling and reintegration into the labor market of unemployed.
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8) Appendix

List of Variables of the Econometric Model. Source: World Bank

Variable

Description

Unemployment, total (%
of total labor force)
(modeled ILO estimate)

Unemployment refers to the share of the labor force that is without work but available for
and seeking employment.

GHG net
emissions/removals by
LUCF (Mt of CO2
equivalent)

GHG net emissions/removals by LUCF refers to changes in atmospheric levels of all
greenhouse gases attributable to forest and land-use change activities, including but not
limited to (1) emissions and removals of CO2 from decreases or increases in biomass
stocks due to forest management, logging, fuelwood collection, etc.; (2) conversion of
existing forests and natural grasslands to other land uses; (3) removal of CO2 from the
abandonment of formerly managed lands (e.g. croplands and pastures); and (4) emissions
and removals of CO2 in soil associated with land-use change and management. For Annex-
I countries under the UNFCCC, these data are drawn from the annual GHG inventories
submitted to the UNFCCC by each country; for non-Annex-I countries, data are drawn
from the most recently submitted National Communication where available. Because of
differences in reporting years and methodologies, these data are not generally considered
comparable across countries. Data are in million metric tons.

Government Effectiveness

Government Effectiveness captures perceptions of the quality of public services, the
quality of the civil service and the degree of its independence from political pressures, the
quality of policy formulation and implementation, and the credibility of the government's
commitment to such policies. Estimate gives the country's score on the aggregate indicator,
in units of a standard normal distribution, i.e. ranging from approximately -2.5 to 2.5.

Ratio of female to male
labor force participation
rate (%) (modeled ILO
estimate)

Labor force participation rate is the proportion of the population ages 15 and older that is
economically active: all people who supply labor for the production of goods and services
during a specified period. Ratio of female to male labor force participation rate is calculated
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by dividing female labor force participation rate by male labor force participation rate and
multiplying by 100.

Electricity production
from coal sources (% of
total)

Sources of electricity refer to the inputs used to generate electricity. Coal refers to all coal
and brown coal, both primary (including hard coal and lignite-brown coal) and derived
fuels (including patent fuel, coke oven coke, gas coke, coke oven gas, and blast furnace
gas). Peat is also included in this category.

Poverty headcount ratio at
national poverty lines (%
of population)

National poverty headcount ratio is the percentage of the population living below the
national poverty line(s). National estimates are based on population-weighted subgroup
estimates from household surveys. For economies for which the data are from EU-SILC,
the reported year is the income reference year, which is the year before the survey year.

Prevalence of overweight
(% of adults)

Prevalence of overweight adults is the percentage of adults ages 18 and over whose Body
Mass Index (BMI) is more than 25 kg/m2. Body Mass Index (BMI) is a simple index of
weight-for-height, or the weight in kilograms divided by the square of the height in meters.

Energy imports, net (% of
energy use)

Net energy imports are estimated as energy use less production, both measured in oil
equivalents. A negative value indicates that the country is a net exporter. Energy use refers
to use of primary energy before transformation to other end-use fuels, which is equal to
indigenous production plus imports and stock changes, minus exports and fuels supplied
to ships and aircraft engaged in international transport.

Mortality rate, under-5
(per 1,000 live births)

Under-five mortality rate is the probability per 1,000 that a newborn baby will die before
reaching age five, if subject to age-specific mortality rates of the specified year.

Individuals using the
Internet (% of population)

Internet users are individuals who have used the Internet (from any location) in the last 3
months. The Internet can be used via a computer, mobile phone, personal digital assistant,
games machine, digital TV etc.

Government expenditure
on education, total (% of
government expenditure)

General government expenditure on education (current, capital, and transfers) is expressed
as a percentage of total general government expenditure on all sectors (including health,
education, social services, etc.). It includes expenditure funded by transfers from
international sources to government. General government usually refers to local, regional
and central governments.

Labor force participation
rate, total (% of total
population ages 15-64)
(modeled ILO estimate)

Labor force participation rate is the proportion of the population ages 15-64 that is
economically active: all people who supply labor for the production of goods and services
during a specified period.

GDP growth (annual %)

Annual percentage growth rate of GDP at market prices based on constant local currency.
Aggregates are based on constant 2015 prices, expressed in U.S. dollars. GDP is the sum
of gross value added by all resident producers in the economy plus any product taxes and
minus any subsidies not included in the value of the products. It is calculated without
making deductions for depreciation of fabricated assets or for depletion and degradation of
natural resources.

Maximum 5-day Rainfall,
25-year Return Level
(projected change in mm)

It is the maximum number of precipitations that can occur in a 5-day period.

Political Stability and
Absence of
Violence/Terrorism:
Estimate

Political Stability and Absence of Violence/Terrorism measures perceptions of the
likelihood of political instability and/or politically-motivated violence, including terrorism.
Estimate gives the country's score on the aggregate indicator, in units of a standard normal
distribution, i.e. ranging from approximately -2.5 to 2.5.
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Random Effects

Fixed-effects

Pooled OLS
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value

Coefficient

p-
value

Coefficient

-
value

7314

skoksk

7,341 HEE

5,670

skksk

5,969

skoksk

Al6

Electricity
production from
coal sources (% of
total)

EPFCS

0,024

skoksk

0,023 HoE

0,005

skoksk

0,029

skoksk

Al17

Energy imports, net
(% of energy use)

EIN

0,002

0,002 wHE

0,003

0,002

A24

GDP growth
(annual %)

GDOG

-0,039

skoksk

-0,038 HoE

-0,137

skksk

-0,149

ok

A25

GHG net
emissions/removals
by LUCF (Mt of
CO2 equivalent)

GHG

0,687

0,682 wHE

1,897

1,578

A27

Government
Effectiveness:
Estimate

GE

0,387

EE TS

0,388 wHE

0,237

EE TS

0,321

stk

A28

Government
expenditure on
education, total (%
of government
expenditure)

GEOD

0,019

stk

0,020 wHE

-0,049

soskesk

-0,024

stk

A32

Individuals using
the Internet (% of
population)

IUI

-0,010

skoksk

-0,010 HE

0,011

kk

0,007

A33

Labor force
participation rate,
total (% of total
population ages 15-
64) (modeled ILO
estimate)

LFPR

-0,051

-0,052 HEE

-0,023

kk

-0,026

A37

Maximum 5-day
Rainfall, 25-year
Return Level
(projected change in
mm)

MS5DR

-0,602

skoksk

-0,593 HE

-1,014

skksk

-1,070

skoksk

A40

Mortality rate,
under-5 (per 1,000
live births)

MR

0,000

EE TS

0,000 *E

0,000

0,000

ok

A47

Political Stability
and Absence of
Violence/Terrorism:
Estimate

PS

-0,771

stk

-0,764 HE

-0,961

EE TS

-0,964

EE TS

AS50

Poverty headcount
ratio at national
poverty lines (% of
population)

PHR

0,009

ok

0,008 K

0,037

0,027

AS51

Prevalence of
overweight (% of
adults)

PO

0,014

0.014 s

0,017

0,014

A54

Ratio of female to
male labor force
participation rate
(%) (modeled ILO
estimate)

RFTM

0,041

0,041 HEE

0,036

0,028

20



35

30

25

20

actual = predicted ———

o}
15
g
10
5
0 ©
-5
-10 1 1 1 1 1
-5 0 5 10 15
predicted A65
Random-effects (GLS), using 1930 observations
Using Nerlove's transformation
Included 193 cross-sectional units
Time-series length = 10
Dependent variable: A65
Coefficient  Std. Error Z p-value
const 7.31371 0.438161 16.69 <0.0001  ***
Al6 0.0237839  0.00278641 8.536 <0.0001  ***
Al7 0.00219398 0.000510537 4.297 <0.0001  ***
A24 —-0.0385518 0.00550195 -7.007 <0.0001  ***
A25 0.686801 0.149722 4.587 <0.0001  ***
A27 0.386748 0.0496582 7.788 <0.0001  ***
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A28 0.0190820  0.00597253 3.195 0.0014  ***
A32 —0.00969001 0.00200748 —4.827 <0.0001  ***
A33 —0.0514277 0.00733045 —-7.016 <0.0001  ***
A37 —-0.602237  0.133273 —4.519 <0.0001  ***
A40 —0.00010606 4.05802e-05 -2.614 0.0000  ***
6

A47 —0.771221 0.110754 —6.963 <0.0001  ***
A50 0.00870312  0.00339647 2.562 0.0104  **
AS1 0.0136608  0.00147987 9.231 <0.0001  ***
A54 0.0406525 0.00676717 6.007 <0.0001  ***
Mean dependent var 7.046941 S.D. dependent var 5.862019
Sum squared resid 62804.69 S.E. of regression 5.725300
Log-likelihood -6099.173 Akaike criterion 12228.35
Schwarz criterion 12311.83 Hannan-Quinn 12259.05
rho 0.709196 Durbin-Watson 0.525833

'Between' variance = 31.045

"'Within' variance = 1.73089

theta used for quasi-demeaning = 0.925538

Joint test on named regressors -

Asymptotic test statistic: Chi-square(14) = 515.346

with p-value = 5.16707e-101

Breusch-Pagan test -

Null hypothesis: Variance of the unit-specific error = 0

Asymptotic test statistic: Chi-square(1) = 7026.22

with p-value =0

Hausman test -

Null hypothesis: GLS estimates are consistent

Asymptotic test statistic: Chi-square(14) = 37.9575

with p-value = 0.000527501

Fixed-effects, using 1930 observations
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Included 193 cross-sectional units

Time-series length = 10

Dependent variable: A65

Coefficient  Std. Error t-ratio p-value
const 7.34129 0.118919 61.73 <0.0001 ¥
Al6 0.0233466  0.00281119 8.305 <0.0001
Al7 0.00220176 0.000514380 4.280 <0.0001  ***
A24 —0.0376945 0.00554321 —6.800 <0.0001  ***
A25 0.682498 0.150834 4.525 <0.0001  ***
A27 0.387600 0.0513025 7.555 <0.0001  ***
A28 0.0199981  0.00602591 3.319 0.0009  #**
A32 —0.0102833  0.00203774 -5.046 <0.0001  ***
A33 —-0.0517993 0.00755912 —6.853 <0.0001  ***
A37 —0.592693 0.136943 —4.328 <0.0001  ***
A40 —0.00010503 4.08365e-05 -2.572 0.0102  **
1

A47 -0.764162  0.116091 —6.582 <0.0001  ***
A50 0.00841356 0.00342125 2.459 0.0140  **
AS1 0.0136709  0.00149051 9.172 <0.0001  ***
A54 0.0408145  0.00698837 5.840 <0.0001  ***
Mean dependent var 7.046941 S.D. dependent var 5.862019
Sum squared resid 3340.621 S.E. of regression 1.392422
LSDV R-squared 0.949603 Within R-squared 0.225800
LSDV F(206, 1723) 157.6013 P-value(F) 0.000000
Log-likelihood —3267.986 Akaike criterion 6949.971
Schwarz criterion 8101.983 Hannan-Quinn 7373.729
rho 0.709196 Durbin-Watson 0.525833

Joint test on named regressors -

Test statistic: F(14, 1723) = 35.8945

with p-value = P(F(14, 1723) > 35.8945) = 1.39462¢-85

Test for differing group intercepts -

Null hypothesis: The groups have a common intercept

Test statistic: F(192, 1723) = 148.053

with p-value = P(F(192, 1723) > 148.053) =0
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35
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Actual and fitted A65

00 O (e @ OO0 ©

12 23 34 45 56 67 78 89 100 111 122 133 144 155 166 177
time series by group
Pooled OLS, using 1930 observations
Included 193 cross-sectional units
Time-series length = 10
Dependent variable: A65
Coefficient ~ Std. Error t-ratio p-value

const 5.67608 0.333968 17.00 <0.0001  ***
Al6 0.0507184  0.00814843 6.224 <0.0001  **%*
Al7 0.00287209 0.00160465 1.790 0.0736  *
A24 -0.136779  0.0198273 —-6.899 <0.0001  ***
A25 1.89728 0.499662 3.797 0.0002  ***
A27 0.237153 0.0798886 2.969 0.0030  ***
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A28 —-0.0487098  0.0165250 -2.948 0.0032  k*
A32 0.0105353  0.00435249 2421 0.0156  **
A33 —0.0231750  0.0111796 -2.073 0.0383  **
A37 —-1.01397 0.378546 -2.679 0.0075  ***
A40 —0.00028000 0.000153726  -1.821 0.0687  *

5
A47 -0.960822 0.125737 —7.642 <0.0001 ¥
A50 0.0374827  0.0110381 3.396 0.0007  ***
AS1 0.0168320  0.00510471 3.297 0.0010  *%*=*
A54 0.0363537  0.00927087 3.921 <0.0001  ***
Mean dependent var 7.046941 S.D. dependent var 5.862019
Sum squared resid 58454.60 S.E. of regression 5.524907
R-squared 0.118155 Adjusted R-squared 0.111709
F(14, 1915) 18.32746 P-value(F) 1.61e-43
Log-likelihood —-6029.906 Akaike criterion 12089.81
Schwarz criterion 12173.29 Hannan-Quinn 12120.52
rho 0.947084 Durbin-Watson 0.089512
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15

WLS, using 1930 observations

Included 193 cross-sectional units

Dependent variable: A65

Weights based on per-unit error variances

Coefficient ~ Std. Error t-ratio p-value
const 5.96857 0.159393 37.45 <0.0001 ¥
Al6 0.0287935  0.00462800 6.222 <0.0001  ***
Al7 0.00195218 0.000705553 2.767 0.0057  H*
A24 —0.148775  0.0122658 -12.13 <0.0001  ***
A25 1.57823 0.386005 4.089 <0.0001  ***
A27 0.320912 0.0491205 6.533 <0.0001 ¥
A28 —-0.0239223  0.00694869 —-3.443 0.0006  #***
A32 0.00679211 0.00194578 3.491 0.0005  #***
A33 —0.0257148  0.00544052 —4.727 <0.0001  ***
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A37 -1.07024 0.358572 -2.985 0.0029  #**
A40 —0.00030484 0.000142948  —2.133 0.0331  **
1
A47 —0.964014  0.0698115 -13.81 <0.0001  ***
A50 0.0269981  0.00442478 6.102 <0.0001  ***
AS1 0.0137275  0.00213273 6.437 <0.0001  ***
A54 0.0283158  0.00438165 6.462 <0.0001  ***
Statistics based on the weighted data:
Sum squared resid 1744.043 S.E. of regression 0.954320
R-squared 0.232884 Adjusted R-squared 0.227276
F(14, 1915) 41.52602 P-value(F) 1.01e-99
Log-likelihood —2640.783 Akaike criterion 5311.566
Schwarz criterion 5395.045 Hannan-Quinn 5342.273
Statistics based on the original data:
Mean dependent var 7.046941 S.D. dependent var 5.862019
Sum squared resid 59750.16 S.E. of regression 5.585797
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