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ABSTRACT  

 

In this article we analyze the impact of Labor Force Partecipation Rate-LFPR in the 

context of the Environmental, Social and Governance-ESG model at world level. We use data 

from the ESG dataset of the World Bank for the period 2011-2020. We use Panel Data with 

Fixed Effects, Panel Data with Random Effects, Pooled OLS, Dynamic Panel. We find that 

the level of LFPR is positively associated among others to “Ratio of Female to Male Labor 

Force Participation Rate” and “Life Expectancy at Birth”, and negatively associated among 

others, to “Unemployment” and “Agricultural Land”. Furthermore, we have applied a 

clusterization with the k-Means algorithm optimized with the Silhouette coefficient, and we 

found the presence of three clusters.  Finally, we confront eight different machine learning 

algorithms to predict the value of LFPR. We find that the best predictor is the Linear 

Regression. Linear Regression predicts an increase in LFPR equal to 0.42% on average for 

the analyzed countries.  

Keywords: Analysis of Collective Decision-Making, General, Political Processes, Rent-

Seeking, Lobbying, Elections, Legislatures, and Voting Behaviour, Bureaucracy, 

Administrative Processes in Public Organizations, Corruption, Positive Analysis of Policy 

Formulation, Implementation. 

INTRODUCTION 

 

In the following article, we analyze the role of LFPR in the context of ESG models 

worldwide using data of the World Bank. The role of work in the current economic systems 

is subjected to many pressures and criticisms. On the one hand, in fact, technology and 

capital tend to reduce the role of labour by favoring IT systems and the work of machines. On 

the other hand, labour seems to be increasingly a privilege rather than a right in developed 

and underdeveloped economies due to gender and racial discrimination. However, work 

remains an essential component for value added both in countries with low per capita 

incomes and in countries with high per capita incomes. The value of labour, and in particular 

the value of LFPR tends to reflect all the various discriminations present at the social level. 

Added to these discriminations are those produced by educational qualifications with the 

contrast between high-skilled workers and low-skilled workers. Labour is therefore the most 

relevant context for analyzing the social and economic contradictions in terms of income 

inequality and opportunities. 

In our case, we analyzed the LFPR variable in the context of ESG models. This 

analysis adds an element of originality to the study. In fact, if the various determinants of the 

labor market have been extensively analyzed in the scientific literature, there are few studies 
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that have taken into consideration the relationship between the LFPR variable and ESG 

models. 

The article continues as follows: the second section refers to the analysis of the 

literature, the third section presents the econometric model, the fourth section shows the 

results of the clustering, the fifth section presents the results of the analysis with the machine 

algorithms learning, the sixth section concludes. 

 

LITERATURE REVIEW 

 

A brief review of the literature related to LFPR is presented below. The articles 

discussed are not exhaustive of the scientific debate in terms of LFPR. The citations reported 

have the sole purpose of introducing the topic by highlighting the salient points of recent 

research. 

 

LFPR & Covid 19 and Health issues 

Low levels of LFPR have been positively associated to high levels of child abuse and 

neglect during the Covid 19 pandemic at Los Angeles (Barboza et al., 2021). The increase in 

drug abuse during the Covid 19 pandemics has reduced the level of LFPR in the post-

pandemic (Greenwood et al., 2022). There is a negative relationship between depression and 

anxiety disorders on one side and LFPR on the other side (Banerjee et al., 2017). The 

presence of health and psychological problems reduces the population's ability to actively 

participate in the labor market. The distinction between people who enjoy good health and 

people who have both physical and mental health problems creates a further discrimination in 

the workplace. Furthermore, the fact that people actively participate in the labor market also 

reduces the likelihood that they are involved in criminal activity or violent behavior. High 

levels of LFPR are therefore necessary either to ensure a better health status of the population 

either to reduce the incidence of domestic and social violence.  

 

LFPR and Developing Countries 

Remittances reduces the female LFPR but do not affect male LFPR in a set of 122 

developing countries in the period 1990-2015 (Azizi, 2018). There is a negative relationship 

between the level of female education and the female LFPR in rural India (Afridi et al., 

2018). A study on individuals in the age 55-64 in Turkey shows that the main determinants 

for LFPR are education and marital status (Senturk, 2021). The increase of LFPR has a 

positive effect on income distribution in India (Angeles et al., 2021). There is a positive 

relationship between female LFPR and female salaries in Pakistan (Afridi et al., 2021). There 

is a negative relationship between female LFPR and natality in Brazil (De Souza et al., 2019). 

Female LFPR and occupational segregation grown together in 66 developing countries in the 

period 1980-2011 (Borrowman & Klasen, 2020). Female LFPR in Middle East is low despite 

the increase in the level of female education; the presence of a male’s veto power on the 

decision of woman to work reduces female LFPR (Majbouri, 2023). The analysis shows 

some counterfactual elements. The fact that there is an inverse relationship between female 

education and female LFPR levels in India may be due to the low incomes in rural markets 

especially for high-skilled female workers. But, in general, except for this case, the dynamics 

of LFPR and especially female LFPR in developing and low-income countries is similar to 

that of high-income countries. 

LFPR and Democracy and Discriminations 
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There is a positive relationship between female LFPR and the participation in USA 

democratic elections i.e. the number of voters increases with female LFPR (Cebula & 

Alexander, 2017). The black-white racial gap in LFPR is greater than the hispanic-white gap 

LFPR in USA (Cajner et al., 2017). The presence of low skilled immigrants has a positive 

effect on LFPR for low skilled coloured native born workers in South Africa (Broussard, 

2017).  Labor participation rates have a positive impact in terms of democratic activism. A 

person who works might also have a greater interest in voting at political elections. There is 

therefore a positive relationship between the value of participation in the labor market and the 

value of participation in democratic life, at national level. However, for the same reasons, 

racial discriminations could have a negative retroactive effect on the solidity of democratic 

institutions. In fact, the case of the USA shows that both the Afro-American community and 

the Hispanic community, despite showing a proclivity for activism in the labor market, still 

have reduced levels of employability, due to racial discrimination. 

LFPR Policies 

The offering of afterschool care increases labor force participation rate by 7% in Chile 

(Martinez & Perticara, 2017). The promotion of childcare services has increased mother’s 

LFPR by 0.2% in Germany, especially for mothers with medium-high education (Muller & 

Wrohlich, 2018). The investment in labor-intensive industries can improve female LFPR in 

Botswana and Namibia (Matandare, 2018).  There are policies that can have a positive effect 

on the growth of the value of LFPR, especially in the case of female LFPR. Specifically, it is 

possible to develop care services for children, to ensure that women can actively participate 

in the labor market. However, in some cases, such as in the case of people with low levels of 

education, the offer of childcare services should also be accompanied by a set of educational 

and financial interventions to support mothers in the pathways of entry into the labor market. 

Economic policies that invest in labor-intensive sectors can help LFPR growth. 

LFPR Miscellaneous 

There is a positive relationship between the increase in female entrepreneurship and 

the reduction in male vs. female LFPR (Ribes-Giner et al., 2018). Internet has increased 

female LFPR by 4.1% for married woman thanks to tele working (Dettling, 2017). A positive 

relationship was found between labour supply and LFPR in Germany during the period 2003-

2010 (Burda & Seele, 2020).  The promotion of female entrepreneurship can reduce the gap 

between men and women in the sense of LFPR. However, it is necessary to invest in 

promoting women's economic rights, freedom, and capabilities to increase the value of LFPR 

through female entrepreneurship. One of the variables that increases women's participation in 

work is information technology. In fact, if IT makes it possible to improve the work-life 

balance, then it is possible that the number of women participating in the labor market will 

increase. In addition, there are demographic conditions that can lead to an increase in the 

value of LFPR. However, it is said that an increase in the value of LFPR is not always 

accompanied by an improvement in the condition of the workers in the sense of income and 

the quality of workplace. 

 

The Econometric Model for the Estimation of the Value of LFPR 

 

Below we present a regression analysis aimed at identifying the LFPR determinants 

within the context of the ESG dataset of the World Bank. The data refer to 193 countries in 

the period between 2011 and 2020. The data were analyzed using the following econometric 
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models or: Panel Dat with Fixed Effects, Panel Data with Random Effects, Pooled OLS, 

Dynamic Panel. In summary, we estimated the following equation or: 

 

𝑳𝑭𝑷𝑹𝒊𝒕 = 𝜶𝒊 + 𝜷𝟏(𝑨𝑳)𝒊𝒕 + 𝜷𝟐(𝑪𝑶𝟐)𝒊𝒕 + 𝜷𝟑(𝑳𝑬𝑨𝑩)𝒊𝒕 + 𝜷𝟒(𝑷𝑴𝟐. 𝟓)𝒊𝒕 + 𝜷𝟓(𝑹𝑭𝑻𝑴)𝒊𝒕

+ 𝜷𝟔(𝑹𝑸)𝒊𝒕 + 𝜷𝟕(𝑼𝑻)𝒊𝒕 

 
Where 𝒊 = 𝟏𝟗𝟑 and 𝒕 = [𝟐𝟎𝟏𝟏; 𝟐𝟎𝟐𝟎]. 

 

We found that LFPR is positively associated to:  

 

𝑪𝑶𝟐: it is a variable that considers the value of carbon dioxide emissions deriving 

from the combustion of fossil fuels and from the production of cement. They include carbon 

dioxide produced during the burning of solid, liquid, and gaseous fuels and gas flaring. There 

is a positive relationship between the value of LFPR and 𝐶𝑂2. This positive relationship is 

due to the fact that the countries where there is the greatest production of 𝐶𝑂2 are also the 

countries that have the highest levels of LFPR, i.e. the western countries. Countries that have 

high levels of LFPR are also countries that have an active industrial and manufacturing 

system, and which therefore tend to have significant 𝐶𝑂2  production. However, this positive 

relationship is very likely to change in the future due to the emphasis placed by European 

governments especially on climate change. The incentives that are offered to the European 

industrial system try to transform production through the application of sustainable 

methodologies that could allow an increase in the LFPR in the reduction of the 𝐶𝑂2 value in 

the future (Costantiello & Leogrande, 2023).  

LEAB: is a variable that considers life expectancy at birth as the number of years a 

newborn would live if the prevailing patterns of mortality at the time of birth remained the 

same throughout life. There is a positive relationship between the LEAB value and the LFPR 

value. Such a relationship tends to be paradoxical. Countries that have high levels of LFPR 

are either low-income countries from Central and Southern Africa, either high-income 

countries i.e. North America, North Europe and Oceania. Otherwise, there are a set of 

countries that show a low level of LFPR i.e. Mediterranean and South Asia countries. 

However, the fact that there is a positive relationship between LFPR and LEAB suggests that 

the positive effect on life expectancy in high-income countries that have high levels of LFPR 

tends to largely offset the negative effect on life expectancy in countries lower-middle-

income with a high level of LFPR. 

PM2.5: is a variable that considers the weighted exposure for the population to 

environmental pollution from PM2.5 defined as the average level of exposure of the 

population of a nation to concentrations of suspended particles measuring less than 2.5 

microns in aerodynamic diameter, which are able to penetrate deep into the respiratory tract 

and cause great harm to health. harm. Exposure is calculated by weighting the average annual 

concentrations of PM2.5 by population in urban and rural areas. There is a positive 

relationship between the PM2.5 value and the LFPR value. In fact, it must be considered that 

many of the countries that have high levels of LFPR are low-middle income countries that 

also have high levels of pollution from PM2.5 emissions. In fact, countries in Central and 

Southern Africa that have high levels of LFPR also have high levels of PM2.5. 

RFTM: is a variable that considers the percentage of the population aged 15 or over 

who is economically active: all the people who provide work to produce goods and services 

during a given period. The ratio of female to male labor force participation rates is calculated 

by dividing the female labor force participation rate by the male labor force participation rate 

and multiplying by 100. Looking at the map of countries by RFTM value many countries that 
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have high LFPR levels also have high RFTM values. This is the case, for example, of the 

countries of Central-Southern Africa, of North America, of Northern Europe, of South 

America and of some parts of Oceania. Hence the positive relationship between the LFPR 

value and the RFTM value derives. However, it must also be considered that there are some 

countries which have low LFPR value, and which nonetheless have high RFTM values such 

as Italy, Spain, China for example. 

RQ: captures perceptions of government's ability to formulate and implement robust 

policies and regulations that enable and promote private sector development. 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 positive relationship between the RQ 

value and the LFPR value. This relationship is since many of the countries that have high 

levels of LFPR such as the countries of North America and Northern Europe also have high 

levels of RQ. However, there are also countries that have high LFPR lifelines and low RQ 

levels such as, for example, the countries of Central-Southern Africa. It therefore follows that 

the positive impact of high-middle-income per capita countries with high LFPR levels on the 

RQ value tends to more than offset the negative impact of low-middle-income countries with 

high LFPR levels on the RQ value in Figure 1 (Costantiello & Leogrande, 2023). 

 

 
 

Figure 1 

AVERAGE VALUE OF REGRESSIONS AND ESG DECOMPOSITION WITH AVERAGE VALUE 

 

LFPR is negatively associated to:  

AL: refers to the share of arable land, with permanent crops and permanent pastures. 

Arable land includes land defined by FAO as land under temporary crops (double harvested 

areas are counted once), temporary grassland for mowing or grazing, land under market or 

market gardens and land temporarily fallow. There is a positive relationship between the AL 

value and the LFPR value. In fact, many countries that have high levels of AL have low 

levels of LFPR such as for example India and many countries in the Mediterranean area. On 

the contrary, many Anglo-Saxon countries that have a high level of LFPR, such as the USA, 

Canada, Australia have low levels of AL. 

UT: Refers to the share of the labor force that is out of work but available and looking 

for work. There is a negative relationship between the UT value and the LFPR value. That is, 

unemployment tends to rise as the value of LFPR decreases. This is because many countries 
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that have high LFPR values are also low unemployment countries such as North America, 

Northern Europe, and Australia in Table 1. 

 

 

 

 

Table 1 

VALUES 

  ACRON

YM 

Pooled OLS Dynamic Panel Random-Effects Fixed-Effects 
Avera

ge 
  

Coefficie

nt 

p-

Value 

Coefficie

nt 

p-

Value 

Coefficie

nt 

p-

Value 

Coefficie

nt 

p-

Value 

 
const 

 
2,33246 *** 

-

0,138629 
* 3,47774 *** 3,61957 *** 

2,3227

9 

E A5 AL 

-

0,038891

2 

*** 

-

0,017932

2 

*** 
-

0,016645 
*** 

-

0,014597

5 

** -0,022 

E A11 CO2 0,22287 *** 0,172915 *** 0,135394 *** 0,133879 *** 
0,1662

6 

S A34 LEAB 0,289417 *** 0,308939 *** 0,298095 *** 0,296225 *** 
0,2981

7 

E A46 PM2.5 0,127636 *** 
0,012915

9 
*** 0,043316 *** 0,040214 *** 

0,0560

2 

E A54 RFTM 0,59414 *** 0,624443 *** 0,621311 *** 0,623847 *** 
0,6159

4 

G A55 RQ 0,435197 *** -0,20831 ** 

-

0,055974

9 

** 

-

0,089283

4 

*** 
0,0204

1 

S A65 UT 

-

0,099282

5 

*** 
-

0,248144 
** 

-

0,324306 
*** 

-

0,344686 
*** 

-

0,2541 

 

A33(-

1)    
0,42001 

      

 

 

Clusterization with k-Means Algorithm Optimized with the Silhouette Coefficient  

 

In the following analysis we apply the k-Means clustering algorithm to check for 

clustering within the data. Since the k-Means algorithm is an unsupervised algorithm then we 

will apply the Silhouette coefficient to choose the optimal number of clusters. The result 

shows the presence of three clusters. Considering the value of the median of the clusters, the 

following ordering of the clusters results: 𝐶3 = 69,978 > 𝐶1 = 59,79 > 𝐶2 = 43,677.  

Cluster 1: Albania, Argentina, Armenia, Australia, Austria, Azerbaijan, Belgium, 

Burkina Faso, Bangladesh, Bulgaria, Belarus, Belize, Brazil, Barbados, Brunei Darussalam, 

Bhutan, Botswana, Canada, Channel Islands, Chile, Cote d’Ivoire, Congo Dem. Rep., Cabo 

Verde, Costa Rica, Cuba, Cyprus, Czechia, Germany, Denmark, Dominican Republic, 

Ecuador, Spain, Estonia, Finland, Fiji, France, United Kingdom, Georgia, Guinea, The 

Gambia, Guinea Bissau, Equatorial Guinea, Guatemala, Guam, Guyana, Hong Kong SAR, 

Honduras, Haiti, Hungary, Ireland, Israel, Jamaica, Japan, Kyrgyz Republic, South Korea, 

Lao PDR, Sri Lanka, Lesotho, Lithuania, Luxembourg, Latvia, Maldives, Mexico, North 

Macedonia, Malta, Myanmar, Montenegro, Mongolia, Mauritius, Malaysia, Namibia, New 

Caledonia, Nigeria, Nicaragua, Netherlands, Norway, Panama, Philippines, Poland, Portugal, 

French Polynesia, Romania, Russian Federation, Rwanda, Saudi Arabia, Sierra Leone, El 

Salvador, Sao Tome and Principe, Suriname, Slovak Republic, Slovenia, Sweden, Chad, 

Togo, Tonga, Trinidad and Tobago, Ukraine, Uruguay, United States, Uzbekistan, St. 
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Vincent and the Grenadines, Venezuela, Virgin Islands, Samoa, South Africa, Zambia, 

Zimbabwe.  It is the second cluster for median value of LFPR. It is a very large cluster made 

up of various countries that are either upper-middle income, such as the USA, Australia, 

Austria, Hong Kong, either lower-middle income countries such as Mongolia, Namibia, 

Zimbabwe. We can therefore note that although these countries have the same capacity in 

terms of LFPR value, they nevertheless have important differences in terms of GDP value 

both in absolute value and in per capita value. This analysis highlights the low value of labor 

compared to capital in creating the conditions for economic growth. In fact, even if the 

population actively participates in the labor market, this does not necessarily lead to growth 

in GDP. Otherwise, it is the capital endowment that allows, LFPR ceteris paribus, to create 

the conditions for economic growth either in the sense of growth in the value of per capita 

gross domestic product either as growth in GDP in absolute terms. Furthermore, we must also 

underline the enormous heterogeneity of the conditions of workers in the various countries 

even if they are in the same cluster for the median level of LFPR. In fact, working class 

conditions in Mongolia are certainly not comparable to those in Sweden, despite Mongolia 

and Sweden participate in the same cluster in the sense of LFPR. And in fact, perhaps it 

would be necessary to create a new indicator capable of measuring LFPR adjusted for the 

level of workers conditions in Figure 2.  

 

 
 

Figure 2 

STRUCTURE OF THE CLUSTERS WITH THE K-MEANS ALGORITHM OPTIMIZED WITH THE 

SILHOUETTE COEFFICIENT 

 

Cluster 2: Afghanistan, Bosnia and Herzegovina, Comoros, Djibouti, Algeria, Egypt 

Arab Rep., Gabon, Greece, Croatia, India, Iran, Iraq, Italy, Jordan, Lebanon, Libya, Morocco, 

Moldova, Mauritania, Nepal, Pakistan, Papua New Guinea, Puerto Rico, West Bank and 

Gaza, Sudan, Senegal, Somalia, Serbia, Eswatini, Syrian Arab Republic, Tajikistan, 

Turkmenistan, Tunisia, Turkey, Yemen.  It is the last cluster by value of LFPR. C2 is a very 

heterogeneous cluster as it is made up of countries from various continents, which have 

different levels of per capita income. All these countries have low participation in the labor 

market. However, it must be considered that the LFPR variable could underestimate the 

presence of undeclared, irregular, and informal workers in the economy. In Italy, for 

example, there is a significant percentage of the population working in the irregular and in the 

informal economy. These are workers who however appear as inactive in the official labour 
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statistics. It is probable that similar conditions also occur in other countries of C2. However, 

net of this effect, it is highly probable that there is a problem of inefficient incentives in these 

countries. The workers of the C2 countries do not find in the labor market a feasible 

opportunity to improve their life and their social condition through the active participation in 

the job market. One of the reasons for the low participation of workers in the labor market 

could be the low level of labor income. Other reasons could be connected to the lack of 

development of industrial and labor systems capable of offering jobs considered financially 

and technically adequate. These countries suffer for a double problem in the labor market: on 

the one hand, low wages and on the other, insufficient working conditions. C2 is the only 

cluster that does not include high-income countries. This condition indicates that low levels 

of LFPR could in the long run compromise per capita income and productivity levels at 

country level. 

Cluster 3: Angola, United Arab Emirates, Burundi, Benin, Bahrain, The Bahamas, 

Bolivia, Central African Republic, Switzerland, China, Cameroon, Congo Rep., Colombia, 

Eritrea, Ethiopia, Ghana, Indonesia, Iceland, Kazakhstan, Kenya, Cambodia, Kuwait, Liberia, 

St. Lucia, Macao SAR, Madagascar, Mali, Mozambique, Malawi, Niger, New Zealand, 

Oman, Peru, North Korea, Paraguay, Qatar, Singapore, Solomon Islands, South Sudan, 

Thailand, Timor-Leste, Tanzania, Uganda, Vietnam, Vanuatu.  This is the first cluster in the 

sense of LFPR. The cluster is made up of countries with low-medium per capita income, 

except for the following countries: Switzerland, Iceland, New Zealand, Singapore, Qatar, 

Macao, United Arab Emirates. The other countries that are in the cluster, all have low per 

capita incomes. It must be considered that many of these countries are very significant 

nations from the point of view of absolute GDP value as in the case of China and Indonesia. 

Other countries have a reduced GDP value both from a per capita and absolute perspective. 

Many of the C3 countries are African and Latin American ones. It must therefore be 

considered that there is a real dichotomy considering the relationship between the LFPR and 

the value of GDP either in absolute value either per capita. Indeed, the LFPR tends to be high 

both in countries with high levels of per capita income and in countries with low levels of per 

capita income. The C3 therefore presents a very significant level of polarization between rich 

and poor countries. Both are characterized by the presence of high labor participation of the 

population. This condition makes us understand how much work is in some ways irrelevant. 

In fact, the real distinction between rich and poor countries, as indicated in the case of C3, 

does not consist in the difference in terms of LFPR, but in the capital endowment. This fact is 

so evident that even with the same values of LFPR there are still significant differences in 

terms of per capita income, which are entirely attributable to differences in capital 

endowments. 

 

Machine Learning and Prediction for the Estimation of the Future Value of LFPR  

 

Below we present an analysis for predicting the future value of LFPR. Specifically, 

we compare eight different machine learning algorithms. The algorithms are compared 

according to their ability to maximize the R-squared value and to minimize the MAE-Mean 

Average Error, MSE-Mean Standard Error, RMSE-Root Mean Standard Error value. The 

algorithms were trained with 70% of the available data while the remaining 30% was used for 

the actual prediction. To identify the best performing algorithm, four rankings were created 

for each of the four statistical indicators presented. The score of each algorithm in the 

individual rankings was added up. The algorithm with the lowest aggregate score was chosen, 

i.e. the algorithm that totaled the highest places in the single rankings presented. In this way, 

the following ordering of the algorithms was obtained, i.e.: 
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a. Linear Regression with a payoff equal to 5; 

b. Random Forest Regression with a payoff value of 7; 

c. Tree Ensemble Regression with a payoff value of 13; 

d. Gradient Boosted Tree Regression with a payoff value of 15; 

e. PNN-Probabilistic Neural Network with a payoff value of 20; 

f. ANN-Artificial Neural Network with a payoff value of 24; 

g. Simple Regression Tree with a payoff value of 29; 

h. Polynomial Regression with a payoff value of 31. 

 

 
Figure 3 

RANKING OF ALGORITHMS BASED ON THE MAXIMIZATION OF R-SQUARED AND 

MINIMIZATION OF MAE, MSE AND RMSE 

 

Therefore, by applying the best predictor algorithm or Linear Regression it is possible 

to verify that there are some countries for which an increase in the LFPR value is expected, 

while there are other countries for which a reduction is predicted in Figure 3. There are some 

countries for which a growth in the value of LFPR is predicted, namely: Philippines with a 

value of +9.1%; Venezuela with +7.88%; Ecuador with 6.61%; Lebanon with 5.9%; Cuba 

with 5.67%; Honduras with a value of 5.58%; El Salvador with a value of 5.24%; Uruguay 

with a value of 3.95%; The Bahamas with a value of 3.48%; Bolivia with 3.26%; Mali with 

3.21%; Trinidad and Tobago with 2.53%; Gabon with 2.33%; Iceland with 2.24%; Kuwait 

with 2.05%, Bhutan with 1.96%,Vietnam with 1.91%; Canada with 0.86%; Belize with 

0.82%; Equatorial Guinea with 0.81%; Algeria with 0.5%; Germany 0.34%; United States 

'0.11%; North Korea with 0.08%; Ukraine with 0.06% in Figure 4. 
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Figure 4 

WINNERS: COUNTRIES FOR WHICH IS PREDICTED AN INCREASE IN LFPR 

 

By applying the best predictor algorithm or Linear Regression it is also possible to 

obtain the following values for the countries that are losers or: Nicaragua with -0.07%; 

Guyana with -0.14%; Sri Lanka with -0.22%; Madagascar with -0.24%; Kazakhstan with -

0.28%; Mozambique with -0.32%; Greece with -0.36%; Congo Dem Rep with -0.4%; Ghana 

with -0.47%; Lesotho with -0.59%; Myanmar with -0.61%; Vanuatu with -0.78%; Guam with 

-0.95%; Guinea-Bissau with -1.11%; French Polynesia with -1.18%; United Kingdom with -

1.36%; Denmark with -1.37%; Norway with -1.39%; Mauritania with -1.45%; Virgin Islands 

with -1.5%; Georgia with -1.53%; Belgium with -1.71%; Poland with -1.78%; Malaysia with 

-1.96%; Croatia with -1.97%; Netherlands with -2.13%; Slovenia with -2.14%; Hungary with 

-2.77%; Zambia with -4.16%; Malta with -5.09%; Azerbaijan with -5.26%; Jordan with -

6.13% in Figure 5. 

 

 
 

 
Figure 5 

LOSERS COUNTRIES FOR WHICH IS PREDICTED A REDUCTION IN LFPR 

 

CONCLUSIONS 

 

In this article, we analyzed the relationship between LFPR and ESG using a dataset 

from the World Bank over the period 2011-2020. We found that the value of LFPR is 

negatively connected to the E- Environment component, and positively connected to the S-

Social and G-Governance components within the ESG model. Thus, econometric analysis 

shows that LFPR growth tends to be costly for the Environment even if it is compatible with 

Social and Governance issues within the ESG model. 

The cluster analysis performed with the k-Means algorithm optimized with the 

Silhouette Coefficient shows the existence of three clusters in the sense of LFPR. The k-

Means algorithm shows that within the same cluster it is possible to find either countries with 

low per capita income either countries with high per capita income. LFPR growth by itself 

does not increase GDP. The positive relationship between LFPR and GDP per capita is 
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mediated through the investment in capital structure. Therefore, to ensure that the increase in 

the LFPR in low-income countries has a significant positive impact in terms of GDP, it is 

necessary to invest in capital endowments in developing countries. 

Finally, the predictive analysis based on machine learning algorithms shows a positive 

trend in the value of the LFPR in the future with an average growth of 0.42% for the 

countries analyzed. 

 

DECLARATIONS 

 

 

Data Availability Statement 

The data presented in this study are available on request from the corresponding 

author. 

Funding 

The authors received no financial support for the research, authorship, and/or 

publication of this article. 

Declaration of Competing Interest 

The authors declare that there is no conflict of interests regarding the publication of 

this manuscript. In addition, the ethical issues, including plagiarism, informed consent, 

misconduct, data fabrication and/or falsification, double publication. 

Software 

The authors have used the following software: Gretl for the econometric models, 

Orange for clusterization and network analysis, and KNIME for machine learning and 

predictions. They are all free version without licenses. 

Acknowledgements  

We are grateful to the teaching staff of the LUM University “Giuseppe Degennaro” 

and to the management of the LUM Enterprise s.r.l. for the constant inspiration to continue 

our scientific research work undeterred. 

REFERENCES 

Afridi, F., Dinkelman, T., & Mahajan, K. (2018). Why are fewer married women joining the work force in 

rural India? A decomposition analysis over two decades. Journal of Population Economics, 31, 

783-818. 

Afridi, J. R., Khan, M., Khan, H. U., Muhammad, L., & Iqbal, Z. (2021). Female labor force participation 

in pakistan and central asian states: A comparative analysis. International Journal of Disaster 

Recovery and Business Community, 12(1), 560-68. 

      Angeles, A. C., Donaire, S. J., Reyes, R. B., & Cabauatan, R. (2021). The effect of gender inequality in    

education, labor force participation and economic opportunity on the income distribution of India. 

Journal Studi Guru dan Pembelajaran, 4(3), 781-794.  

Azizi, S. (2018). The impacts of workers' remittances on human capital and labor supply in developing 

countries. Economic Modelling, 75, 377-396. 

Banerjee, S., Chatterji, P., & Lahiri, K. (2017). Effects of psychiatric disorders on labor market outcomes: 

A latent variable approach using multiple clinical indicators. Health economics, 26(2), 184-205. 

https://link.springer.com/article/10.1007/s00148-017-0671-y
https://link.springer.com/article/10.1007/s00148-017-0671-y
https://www.researchgate.net/profile/Lal-Muhammad/publication/353379781_Female_Labor_Force_Participation_in_Pakistan_and_Central_Asian_States_A_Comparative_Analysis/links/61b2d9dd358cc06c3f9a82ca/Female-Labor-Force-Participation-in-Pakistan-and-Central-Asian-States-A-Comparative-Analysis.pdf
https://www.researchgate.net/profile/Lal-Muhammad/publication/353379781_Female_Labor_Force_Participation_in_Pakistan_and_Central_Asian_States_A_Comparative_Analysis/links/61b2d9dd358cc06c3f9a82ca/Female-Labor-Force-Participation-in-Pakistan-and-Central-Asian-States-A-Comparative-Analysis.pdf
https://e-journal.my.id/jsgp/article/view/1479
https://e-journal.my.id/jsgp/article/view/1479
https://www.sciencedirect.com/science/article/pii/S0264999318302542
https://www.sciencedirect.com/science/article/pii/S0264999318302542
https://onlinelibrary.wiley.com/doi/abs/10.1002/hec.3286
https://onlinelibrary.wiley.com/doi/abs/10.1002/hec.3286


Academy of Accounting and Financial Studies Journal                                                              Volume 28, Issue 1, 2024 

 

                                                                           12                                                                   1528-2635-28-1-101 

Citation Information: Costantiello, A. & Leogrande, A.,(2024). The labor force participation rate in the context of esg models at 
world level. Academy of Accounting and Financial Studies Journal, 28(1), 1-12. 

 

Barboza, G. E., Schiamberg, L. B., & Pachl, L. (2021). A spatiotemporal analysis of the impact of COVID-

19 on child abuse and neglect in the city of Los Angeles, California. Child abuse & neglect, 116, 

104740.  

Borrowman, M., & Klasen, S. (2020). Drivers of gendered sectoral and occupational segregation in 

developing countries. Feminist Economics, 26(2), 62-94.  

Broussard, N. H. (2017). Immigration and the labor market outcomes of natives in developing countries: A 

case study of South Africa. Economic Development and Cultural Change, 65(3), 389-424.  

Burda, M. C., & Seele, S. (2020). Reevaluating the German labor market miracle. German Economic 

Review, 21(2), 139-179.  

Cajner, T., Radler, T., Ratner, D., & Vidangos, I. (2017). Racial gaps in labor market outcomes in the last 

four decades and over the business cycle.  

Cebula, R. J., & Alexander, G. M. (2017). Female Labor Force Participation and Voter Turnout: Evidence 

from the American Presidential Elections. Review of Economics and Institutions, 8(2), 29.  

Costantiello, A., & Leogrande, A. (2023). The Determinants of CO2 Emissions in the Context of ESG 

Models at World Level. Available at SSRN 4425121.  

Costantiello, A., & Leogrande, A. (2023). The Regulatory Quality and ESG Model at World Level. 

Available at SSRN 4388957.  

De Souza, L. R., Rios-Neto, E. L., & Queiroz, B. L. (2019). The Changing Effects of Fertility on Women's 

Education and Labor Supply: Natural Experiments at Different Parities in Brazil.  

Dettling, L. J. (2017). Broadband in the labor market: The impact of residential high-speed internet on 

married women’s labor force participation. Ilr Review, 70(2), 451-482.  

Greenwood, J., Guner, N., & Kopecky, K. (2022). Did Substance Abuse During the Pandemic Reduce 

Labor Force Participation?. Federal Reserve Bank of Atlanta Policy Hub, (5-2022). 

Majbouri, M., (2023). Preferences and the Puzzle of Female Labor Force Participation in the Middle 

East. ERF 29th Annual Conference. 

Martinez, C., & Perticara, M. (2017). Childcare effects on maternal employment: Evidence from Chile. 

Journal of Development Economics, 126, 127-137.  

Matandare, M. A. (2018). Botswana unemployment rate trends by gender: Relative analysis with upper 

middle income Southern African countries (2000-2016). Dutch Journal of Finance and 

Management, 2(2), 04.  

Muller, K. U., & Wrohlich, K. (2018). Does subsidized care for toddlers increase maternal labor supply. 

Evidence from a large-scale expansion of early childcare. DIW Discussion Papers, 1747.  

Ribes-Giner, G., Moya-Clemente, I., Cervelló-Royo, R., & Perello-Marin, M. R. (2018). Domestic 

economic and social conditions empowering female entrepreneurship. Journal of Business 

Research, 89, 182-189.  

Senturk, İ. (2021). Aging and Employment: A Study on the Labor Force Participation Decision of the 

Elderly in Turkey. Bulletin of Business and Economics, 10(4), 211-215.  

 

 

 

 

 

 

 

 

 

 

 

 

Received: 04-Nov-2023 Manuscript No. AAFSJ-23-14154; Editor assigned: 06-Nov-2023, PreQC No.  AAFSJ-23-14154(PQ); 

Reviewed: 16-Nov-2023, QC No.  AAFSJ-23-14154; Revised: 20-Nov-2023, Manuscript No.  AAFSJ-23-14154(R); Published: 27-Nov-

2023 

https://www.sciencedirect.com/science/article/pii/S0145213420303951
https://www.sciencedirect.com/science/article/pii/S0145213420303951
https://www.tandfonline.com/doi/abs/10.1080/13545701.2019.1649708
https://www.tandfonline.com/doi/abs/10.1080/13545701.2019.1649708
https://www.journals.uchicago.edu/doi/abs/10.1086/690648
https://www.journals.uchicago.edu/doi/abs/10.1086/690648
https://www.degruyter.com/document/doi/10.1515/ger-054-19/html
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2996084
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2996084
http://rei.unipg.it/rei/article/view/234
http://rei.unipg.it/rei/article/view/234
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4425121
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4425121
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4388957
http://paa2019.populationassociation.org/uploads/193613
http://paa2019.populationassociation.org/uploads/193613
https://journals.sagepub.com/doi/abs/10.1177/0019793916644721
https://journals.sagepub.com/doi/abs/10.1177/0019793916644721
https://www.atlantafed.org/-/media/documents/research/publications/policy-hub/2022/05/09/05--did-substance-abuse-during-pandemic-reduce-labor-force-participation.pdf
https://www.atlantafed.org/-/media/documents/research/publications/policy-hub/2022/05/09/05--did-substance-abuse-during-pandemic-reduce-labor-force-participation.pdf
https://erf.org.eg/app/uploads/2023/04/1681212228_521_1050006_139erf29ac_gndr_mahdimajbouri.pdf
https://erf.org.eg/app/uploads/2023/04/1681212228_521_1050006_139erf29ac_gndr_mahdimajbouri.pdf
https://www.sciencedirect.com/science/article/pii/S0304387817300019
https://www.djfm-journal.com/download/botswana-unemployment-rate-trends-by-gender-relative-analysis-with-upper-middle-income-southern.pdf
https://www.djfm-journal.com/download/botswana-unemployment-rate-trends-by-gender-relative-analysis-with-upper-middle-income-southern.pdf
https://www.sciencedirect.com/science/article/pii/S0927537119301125
https://www.sciencedirect.com/science/article/pii/S0927537119301125
https://www.sciencedirect.com/science/article/pii/S014829631730499X
https://www.sciencedirect.com/science/article/pii/S014829631730499X
https://bbejournal.com/index.php/BBE/article/view/403
https://bbejournal.com/index.php/BBE/article/view/403

