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Abstract
The aim of this study is to measure the capacity of human capital in E7 economies. Within this fra-
mework, 4 different dimensions and 21 criteria, emphasized in the Global Human Capital report, are 
taken into the consideration. In the first phase of the analysis, fuzzy DEMATEL methodology is used 
in order to weight these dimensions and criteria. In addition to this situation, the MOORA approach 
is considered to rank E7 economies with respect to the capacity of human capital. The findings show 
that deployment and know-how are the most important dimensions. Additionally, it is defined that 
underemployment rate and availability of skilled employee have the highest weights among criteria. 
Moreover, it is concluded that Russia and India are the best countries whereas Mexico and Brazil are on 
the last rank with respect to the human capital capacity. Hence, it is recommended that the countries, 
which have the lowest rank, should increase technological investment and conduct a new and effective 
training program to increase the skills and the qualifications of the employees. Therefore, it can be pos-
sible to reach sustainable socio-economic development. 
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Öz

Bu çalışmanın amacı, E7 ekonomilerinde beşerî sermaye kapasitesini ölçmektir. Bu çerçevede Küresel 
İnsan Sermayesi raporunda vurgulanan 4 farklı boyut ve 21 kriter ele alınmıştır. Analizin ilk aşama-
sında, bu boyut ve kriterleri değerlendirmek için bulanık DEMATEL yöntemi kullanılmıştır. Buna ek 
olarak, MOORA yaklaşımının beşerî sermaye kapasitesine göre E7 ekonomilerini derecekendirdiği dü-
şünülmektedir. Araştırmanın sonucunda elde edilen bulgular en önemli boyutun sıralamada dağılım 
ve bilgi birikimi olduğunu ortaya koymaktadır. Bunun yanında, eksik istihdam oranı ve vasıflı çalı-
şan mevcudiyetinin belirlenen kriterler arasında en yüksek ağırlığa sahip olduğu gözlemlenmektedir. 
Ayrıca beşerî sermaye kapasitesi açısından Rusya ve Hindistan’ın en iyi ülkeler olduğu, Meksika ve 
Brezilya’nın ise son sırada bulunduğu sonucuna varılmıştır. Bu nedenle, en alt sıradaki ülkelerin tek-
nolojik yatırımlarını artırmaları, çalışanların beceri ve niteliklerini artırmak için yeni ve etkin bir eği-
tim programı yürütmeleri önerilmektedir. Araştırma sonucuna göre ancak bu yöntemle sürdürülebilir 
sosyo-ekonomik kalkınmaya ulaşmak mümkün olacaktır.

-------------------------------------------------------

Anahtar Kelimeler: Küresel İnsan Sermayesi; E7 Ekonomileri,  Sosyo-ekonomik Kalkınma;  
Bulanık DEMATEL; MOORA

JEL Sınıflandırması: J24, O15, C65

INTRODUCTION 

All countries aim to reach development in all areas so that the living standards of the citizens can 
be increased. Within this context, increasing industrial production can be accepted as a significant 
purpose for the countries. With the help of this situation, the investment amount in the countries 
can be gone up and it has a positive effect on economic improvement. In addition to this issue, high 
investment amount also contributes to decrease unemployment problem in the countries. Therefore, 
it can be said that industrial production has a positive influence for both economic and social ways. 
Moreover, it is also obvious that countries should make investments on technological improvement in 
order to reach this objective. The main reason is that with the help of advanced technology, it can be 
much easier to develop the economy.

In addition to this aspect, qualified people in the countries, who can use this advanced technology, 
play also a crucial role in the development of the countries. Because of this aspect, it is a necessity 
that these countries should have necessary qualified people. Otherwise, it cannot be possible to get 
benefits from this advanced technology. Due to these issues, most countries make investments on hu-
man capital. It refers to the qualification, knowledge, and education level of the people who live in the 
country. As it can be understood from this definition, human capital is as important as technological 
improvement in the country. Thus, it is stated that educated people have a powerful contribution to 
the economic improvement of the countries.
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There are many different factors that can affect human capital. For example, education level is a signifi-
cant aspect which has an influence on human capital. It is accepted that there is a positive relationship 
between these variables. In this circumstance, the important point is that this education should be 
considered in research and development. Additionally, the health level of the people who live in the 
country has also a powerful impact on human capital. The main reason behind this issue is that when 
people in the country are healthier, they can work effectively, and this situation has a contribution on 
the production level. Furthermore, the young population is also another important aspect with respe-
ct to human capital. It is obvious that if most of the population in the country consists of old people, 
it cannot have an effect on the production level.

Emerging economies refer to the countries which have not developed yet. However, it is thought that 
these countries have a significant potential to be a developed country. For this purpose, these count-
ries seek ways to increase investment amount so that production level can be increased. With the help 
of these conditions, they can have a chance to develop their economies. Owing to this aspect, emerging 
economies take different actions in order to attract the attention of investors. Hence, it is obvious that 
effective human capital is a key issue for these countries to reach this objective. Because of this situ-
ation, emerging economies try to increase the qualification of the people who live in these countries. 

World Economic Forum issues the Global Human Capital Report annually. In this report, global human 
capital is measured at global and regional levels. After that, countries’ profiles are explained according 
to the results of this evaluation. The main purpose of this report is to provide necessary recommenda-
tions in order to have better human capital. In this report, the importance of 4 different dimensions 
is underlined which are capacity, development, deployment, and know-how. Capacity refers to the 
education level of the people whereas development gives information about the education for the 
next-generation workforce. Additionally, deployment explains how many people in the country can 
actively participate in the workforce. Finally, know-how is the dimension which identifies the produc-
tive knowledge of the country. For these 4 dimensions, 21 different indicators are stated in this report. 

While considering the aspects emphasized above, it is understood that the studies regarding the me-
asurement of human capital play a crucial role. Therefore, the aim of this study is to measure the 
capacity of human capital in E7 economies. Within this scope, 4 different dimensions and 21 criteria, 
emphasized in the Global Human Capital report, are taken into the consideration. The analysis process 
consists of two different phases. In the first phase of the analysis, fuzzy DEMATEL methodology is 
used so as to weight these dimensions and criteria. In addition to this situation, MOORA approach is 
considered to rank E7 economies regarding the capacity of human capital. 

This study has many different novelties. First of all, according to the results of the analyses, it can be 
possible to understand which components and indicators are more significant in global human capital 
capacity. Another important point is that necessary recommendations can be given for E7 countries 
to improve this situation so that socio-economic development can be obtained. In addition to these 
factors, using fuzzy DEMATEL and MOORA approaches also increases the originality of this study. 
While considering these conditions, it is thought that this study makes an important contribution to 
the literature.
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There are five different sections in this study. In this introduction section, general information about 
the key topics is given. Moreover, in the second section, similar studies in the literature are detailed 
and the missing part is underlined. Furthermore, the third section explains fuzzy DEMATEL and MO-
ORA methods. In addition, the fourth section gives information about the application on E7 econo-
mies. In this section, analysis results are shared. In the last section, recommendations are given based 
on these analysis results in order to provide socio-economic development for E7 countries.

LITERATURE REVIEW

In order to understand the popularity of this subject, firstly, the human capital topic is examined in 
Web of Science database. In a topic search, it is found that there are 17,637 studies in Web of Science 
Core Collection. In Web of Science Categories classification; economics has 7,611 studies, manage-
ment has 2,887 studies, business has 1,910 studies. In addition to these issues, it is also understo-
od that 77.36% of studies are article type and 21.33% of studies are proceedings paper. Moreover, 
country ranking for human capital topic studies order; United States, China, England, Germany, and 
Canada. Some selected studies regarding the subject of human capital are demonstrated on Table 1.
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Table 1 shows that some studies aim to analyze the relationship between effective human capital and 
energy consumption. For example, Bano et al. (2018) focused on this subject for Pakistan. As a result 
of vector error correction analysis, it is concluded that there is a negative relationship between human 
capital and carbon emission. Due to this condition, it is recommended that human capital should be 
improved by education to reduce carbon emission. Similarly, Salim et al. (2017) defined that 1% of 
increase in human capital could reduce energy consumption between 0.18% and 0.45% for China. 
Moreover, Chen and Fang (2018) also identified that there is a strong relationship between electricity 
consumption and human capital.

In addition, some studies also underlined the relationship between effective human capital and econo-
mic growth. For instance, Fang and Chen (2017) focused on this relationship with the help of Granger 
causality test. It is concluded that there is a positive relationship between human capital capacity and 
economic improvement. Pelinescu (2015) and Banerjee and Roy (2014) reached the same conclusion 
by using a different methodology. Furthermore, Ko and McKelvie (2018), Samagaio and Rodrigues 
(2016), Ruíz et al. (2017), Muda and Rahman (2016), Lafuente and Rabetino (2011), Roca-Puig et al. 
(2011), and Tho et al. (2018) stated that effective human capital has a strong influence on the com-
pany performance.

Moreover, it is seen that some studies aimed to analyze the indicators of human capital. As an examp-
le, Abdullah et al. (2013) tried to find the factors that have an effect on human capital. By using the 
analytical hierarchy process, they reached the conclusion that the most important indicator is using 
knowledge whereas the least significant indicator is employee’s skill index. Additionally, Danquah and 
Amankwah-Amoah (2017) defined that technological improvement is an essential indicator of human 
capital. Amankwah-Amoah (2018) and Qin et al. (2016) concluded that education and health are im-
portant factors that affect human capital. 

Furthermore, some studies evaluated the relationship between entrepreneurship and human capital. 
For example, Brush et al. (2017), Estrin et al. (2016), and Passaro et al. (2018) concluded that effective 
human capital is an important factor to increase entrepreneurship in the countries.  In addition to 
these studies, it can also be understood that some other studies assessed the effects of human capital. 
For example, Massingham and Tam (2015) focused on this subject by using regression methodology. 
They defined that human capital capacity has a direct effect on employee capability, employee satisfa-
ction, and employee commitment. Parallel to this study, Velayutham and Rahman (2018), Vidotto et 
al. (2017), Čiutienė and Railaitė (2015), and Vaitkevičius et al. (2015) underlined the positive effects 
of human capital on some other factors, such as employee productivity.

While considering the studies emphasized in Table 1, it can be seen that human capital is a very po-
pular aspect in the literature. The main reason is that it was analyzed more than 17,000 studies accor-
ding to Web of Science report. Another important point is that many different relationships are taken 
into the consideration, such as the effects of human capital on energy consumption, the relationship 
between effective human capital and economic growth, indicators, and the positive effects of human 
capital. By looking at the details of these studies, it is understood that there is a need for a new study 
that measures the human capital capacity with an original methodology, such as fuzzy DEMATEL and 
MOORA.
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METHODOLOGY

Fuzzy DEMATEL

The word DEMATEL comes from the first letters of “The Decision-Making Trial and Evaluation Labo-
ratory”. This methodology was generated by Geneva Research Institute (Sangaiah et al., 2017). The 
main purpose of this methodology is decision-making in a complex environment. With the help of 
the DEMATEL approach, it can be possible to weight different alternatives and find which of them are 
more important. In addition to this factor, the DEMATEL approach is also helpful to understand the 
cause-and-effect relationship among these alternatives. DEMATEL approach was also preferred based 
on the fuzzy logic in many different studies. In such a circumstance, expert opinions are considered to 
make analysis with fuzzy DEMATEL. The details of this analysis are given below (Wu et al., 2017; Patil 
and Kant, 2014).

In the first step, the purpose is defined. Within this context, the purpose refers to the problem which 
aimed to be solved. In addition, the second step contains the definition of the criteria. In this step, 
fuzzy linguistic scales (no, low, medium, high, very high) is identified in order to solve this problem. 
Furthermore, the third step is related to the evaluation of the criteria by decision makers. Firstly, ave-
rage fuzzy matrix is created, and the details are demonstrated below.

In equations (1) and (2), p gives information about the number of decision makers. Moreover, Ž expla-
ins the fuzzy matrixes which are created based on the evaluations of the decision makers. Additionally, 
in the fourth step, there is a normalization of the direct relation fuzzy matrix. This matrix is detailed 
on equation (3). For this purpose, the equations (4) and (5) are taken into the consideration in the 
calculation process of this matrix.
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Total relation fuzzy matrix is created in the fifth step. The details of this matrix and calculation process 
are shown in the equations (6)-(11). 

Fuzzy DEMATEL methodology was preferred in many different types of studies in the literature. For 
example, Abdullah and Zulkifli (2015), Pandey and Kumar (2017) and Tooranloo et al. (2017) used 
this approach to analyze the effectiveness of human resource management of the countries. On the 
other side, Tadić et al. (2014), Mangla et al. (2018), Jiang et al. (2016), Keskin (2015), Mehregan et 
al. (2014), and Mirmousa and Dehnavi (2016) considered fuzzy DEMATEL for the logistic industry. 
Moreover, some studies evaluated the energy industry with this approach (Jeong and Ramírez-Gó-
mez, 2018; Dinçer et al., 2018; Dong and Huo, 2017). Also, Dinçer et al. (2017), Dinçer et al. (2016), 
Govindan et al. (2015), and Tyagi et al. (2015) made performance analysis of the companies by using 
Fuzzy DEMATEL.

MOORA

MOORA consists of the first letters of “Multi-Objective Optimization on the basis of Ratio Analysis”. 
Brauers and Zavadskas (2006) developed this approach to assess different alternatives in a complex 
environment. Some requirements should be satisfied so as to implement MOORA methodology. The 
details of the analysis process are demonstrated below.

In the last step, the values of   and  are calculated with the defuzzification of the 
fuzzy numbers. As a result, the following matrix can be generated.
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In the first step, various alternatives are identified. Within this scope, a decision matrix is developed 
which is given on equation (13).

In equation (13), Xij explains the value for the criterion i and alternative j. The second step of the 
analysis process is related to the normalization of the fuzzy matrix. In this process, equation (14) is 
taken into the consideration. 

Moreover, positive and negative effects are evaluated in the third step with the following equation 
(15).

In addition, the results are weighted in the fourth step. The calculation process is given on equation 
(16).

In the final step, the best alternative is chosen by ranking the results. Similar to fuzzy DEMATEL, MO-
ORA methodology is also very popular in the literature. For instance, Büyüközkan and Göçer (2017), 
Chand et al. (2018), Matawale et al. (2016) and Kumar Sahu et al. (2014) considered this methodology 
to evaluate the effectiveness of supply chain management of the companies. Additionally, Sahu et al. 
(2016), Sarkar et al. (2015), Maniya (2016), and Akgül et al. (2017) used the MOORA method to select 
the best machine in order to increase the performance of the companies. Furthermore, Yüksel et al. 
(2017), Şişman and Doğan (2016), and Özbek (2015) assessed the performance of the banking sector 
with the help of this approach.
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MEASURING THE CAPACITY OF GLOBAL HUMAN CAPITAL IN  
E7 ECONOMIES

In the analysis process, firstly, dimensions and criteria are weighted by using the fuzzy DEMATEL ap-
proach. After identifying the weights of these dimensions and criteria, MOORA methodology is taken 
into the consideration in order to rank E7 countries with respect to the global human capital capacity.

Weighting the Dimension and Criteria with Fuzzy DEMATEL

The first process in the fuzzy DEMATEL is the creation of the direct relation matrix. The details are 
demonstrated on Table 2.

After that, this matrix is normalized and this situation is detailed on Table 3.

In addition to the normalized direct-relation fuzzy matrix, total relation fuzzy matrix is gen-
erated. This matrix is given on Table 4.
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In addition to these items, total impact-relationship degrees and the weights for the dimensions are 
calculated. The results are shown on Table 5.

Table 5 demonstrates that deployment (D2) and know-how (D4) are the most important dimensions 
with respect to the global human capital capacity because they have the highest weights (0.262). On 
the other hand, capacity (D1) and development (D3) have a smaller effect regarding the capacity of hu-
man capital due to the lowest weights (0.238). It shows that the number of people in the country who 
can actively participate in the workforce plays a significant role in this situation. In addition, it can also 
be seen that companies should invest in technological development in order to increase the capacity of 
human capital. Benhabib and Spiegel (2005), Bozeman et al. (2001), Danquah and Amankwah-Amoah 
(2017), and Keller (1996) underlined the importance of know-how for the aim of increasing human 
capital capacity. In addition to the dimensions, criteria are also weighted with the help of the fuzzy 
DEMATEL approach. The details of this calculation are given on the appendix section. On the other 
side, the summary results are presented on Table 6.
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Table 6 gives information that underemployment rate (C8) and availability of skilled employee (C21) 
are the most important criteria in comparison with the others. The main reason is that they have the 
highest weights (0.070). This situation indicates that the number of employed people in a country who 
wish to work more plays a very significant role regarding human capital capacity. On the other side, it 
is also a very important point to make investment to improve the qualification of the employee. Cam-
pbell et al. (2017), Liu et al. (2017), and Delery and Roumpi (2017) are the studies that emphasized a 
similar conclusion in their studies.

Ranking E7 Countries with MOORA

After identifying the most significant dimensions and criteria by fuzzy DEMATEL approach, the MO-
ORA method is also used in order to rank E7 companies according to the human capital capacity. For 
this purpose, first of all, global human capital results in 2017 are obtained for these countries. These 
values are demonstrated on Table 7.

Source: Adapted from World Economic Forum, The Global Human Capital Report 2017. 
Additionally, dimension number for these countries are also obtained and they are given on Table 8.
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After obtaining dimension number, E7 countries are ranked with the help of MOORA methodology. 
The details of this condition are given on Table 9.
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Table 9 indicates that Russia (A6) and India (A3) are the best countries as for the capacity of human 
capital. On the other hand, it is also identified that Mexico (A5) and Brazil (A1) are on the last rank 
with respect to this subject. It gives information that these countries should take necessary actions 
in order to increase this capacity. Otherwise, it will be very difficult for these countries to reach sus-
tainable economic growth.

SOLUTIONS AND RECOMMENDATIONS

It is concluded that regarding the dimensions, the number of people in the country who can actively 
participate in the workforce and technological development play the most significant role. On the 
other hand, it is also identified that the number of employed people in a country who wish to work 
more and make investments to improve the qualification of the employee is the most important cri-
teria. In addition to these results, it is stated that Russia (A6) and India (A3) are the best countries 
whereas Mexico (A5) and Brazil (A1) are on the last rank as for human capital capacity. Therefore, 
it is recommended that the countries, which have the lowest rank, should take action in order to 
increase the capacity of human capital. Within this framework, these countries should focus on the 
dimensions and criteria underlined in this study.

FUTURE RESEARCH DIRECTIONS 

In this study, it is aimed to measure the capacity of human capital for E7 countries. Moreover, fuzzy 
DEMATEL and MOORA approaches are taken into the consideration. Therefore, it is believed that 
this study makes a contribution to the literature. Nevertheless, it is also thought that new studies 
for this subject can be considered in the future. For example, an analysis that covers the developed 
economies can give important results to increase human capital capacity. Additionally, a new and 
original methodology can also be used in future studies, such as hesitant fuzzy sets and interval type 
2 fuzzy logic.

CONCLUSION

Higher living standard is the most important purpose of the countries. For this purpose, it is belie-
ved that sustainable economic development of these countries should be reached. Effective human 
capital capacity plays also a very key role in this scope. There are some factors which affect the ca-
pacity of human capital. For example, there is a positive relationship between education level of the 
people and human capital capacity. It is also thought that health level of the people who live in the 
country has also a significant influence on human capital. Effective human capital is especially very 
important for emerging economies. The main reason is that these companies make investments with 
the aim of becoming a developed economy

.
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In this study, it is aimed to measure the capacity of human capital in emerging economies. Within 
this scope, E7 countries (Brazil, China, India, Indonesia, Mexico, Russia, Turkey) are taken into the 
consideration. For this purpose, 4 different dimensions and 21 criteria are identified by considering 
the Global Human Capital report. Moreover, there are two different phases of the analysis process. In 
the first phase, these dimensions and criteria are weighted by using the fuzzy DEMATEL approach. 
In addition to this issue, E7 economies are ranked in the second phase with respect to the global hu-
man capital capacity.

According to the results of the fuzzy DEMATEL approach, it is determined that deployment and 
know-how are the most significant dimensions while capacity and development have the lowest wei-
ght. This situation shows that the countries should make investments in technological development 
to have higher human development capacity. On the other side, the number of employed people in a 
country who wish to work, and the qualification of the employee play a very key role for this purpo-
se. In addition to these results, with the help of the MOORA model, it is defined that Russia and In-
dia are the best countries whereas Mexico and Brazil are on the last rank with respect to the human 
capital capacity.

While considering these results, it is recommended that the countries, which have the lowest rank, 
should take action in order to increase the capacity of human capital. Otherwise, it can be very dif-
ficult for these countries to have sustainable economic development. Within this framework, these 
countries should increase technological investment. Another important point is that there should be 
a new and effective training program to increase the skills and the qualifications of the employees in 
these countries. By considering these aspects, it can be possible for these countries to have effective 
human capital capacity so that sustainable economic improvement can be provided.
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KEY TERMS AND DEFINITIONS 

DEMATEL: It consists of the first letters of The Decision-Making Trial and Evaluation Laboratory” 
and it is a methodology which is used for decision making in complex situations.

Emerging Economy: It means the country which has not been developed yet. However, it is 
thought that it has a strong potential to be a developed economy.

E7 Countries: They include 7 emerging economies which have the highest GDP growth.

MOORA: It refers to the first letters of “Multi-Objective Optimization on the basis of Ratio 
Analysis” and it is used to rank different alternatives.



www.marufiktisat.com  « 37

 ARTICLES / MAKALELER

Measuring the Capacity of Global Human Capital as a tool of 
Socio-economic Development in E7 Economies



38 »  İSLÂM İKTİSADI ARAŞTIRMALARI DERGİSİ  •  YIL: 1 • SAYI: 2 • 2021

MAKALELER / ARTICLES 

Hasan Dinçer, Serhat Yüksel , Fatih Pınarbaşı



www.marufiktisat.com  « 39

 ARTICLES / MAKALELER

Measuring the Capacity of Global Human Capital as a tool of 
Socio-economic Development in E7 Economies



40 »  İSLÂM İKTİSADI ARAŞTIRMALARI DERGİSİ  •  YIL: 1 • SAYI: 2 • 2021

MAKALELER / ARTICLES 

Hasan Dinçer, Serhat Yüksel , Fatih Pınarbaşı


