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This study evaluates and ranks the challenges of human capital development 

in developing countries based on their severity. Human capital development 

is crucial for economic growth, as acquiring knowledge, skills, and abilities 

plays a vital role in advancing these countries. However, various challenges 

impede the ability of developing countries to invest in human capital. Six key 

challenges were identified through a review of existing literature and expert 

insights. To analyse these challenges, the Stepwise Weight Assessment Ratio 

Analysis (SWARA) method within an interval-valued spherical fuzzy (IVSF) 

framework was utilized. The findings reveal that high unemployment, low 

literacy and education levels, and inadequate investment in skills 

development are the most significant challenges. Based on these results, the 

study offers actionable recommendations for governments seeking to 

enhance human capital development in these countries. 
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1. Introduction 

Africa faces persistent challenges in human capital development (HCD), reflected in the mismatch 

between economic growth and key health and education metrics. Life expectancy in the region 

averages 64 years as of 2024, well below the global average of 73 years, highlighting systemic issues 

in healthcare access and quality. The shortage of healthcare professionals is severe, with Africa falling 

significantly short of the World Health Organization-recommended ratio of healthcare workers per 

1,000 people [1]. In education, low school enrollment rates further hinder workforce development, 

as noted by Schultz [2], who emphasizes Africa’s lagging performance in health and education relative 

to other regions. These deficits underscore the urgent need for integrated policies and empirical 

research to address the underlying causes and improve HCD outcomes. 
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Human capital development in developing countries is hindered by a range of interconnected 

challenges, with low literacy and education levels at the forefront [3]. These issues stem from 

inadequate infrastructure, a shortage of qualified teachers [4,5], and socioeconomic disparities that 

restrict educational access for vulnerable groups [6]. Compounding these barriers are healthcare 

workforce shortages, which weaken service delivery and adversely affect human capital quality [7], 

and high unemployment rates driven by a skills mismatch between the labor force and job market 

demands [8]. Additionally, brain drain, as noted by Docquier & Marfouk [9], exacerbates these 

challenges by depleting skilled professionals, leaving critical sectors underserved. Gender inequality 

further limits human capital development, as restricted access to education and employment for 

women stifles their economic contributions [10]. These issues are intensified by insufficient public 

investment in education and skills development, which perpetuates gaps in workforce readiness and 

economic growth potential [11]. Addressing these interrelated obstacles is vital for advancing 

sustainable development.  

Unlike previous studies, such as Oketch [12], Ouedraogo et al. [13], Masuku & Nkala [14], and 

Bekele et al. [15], which overlooked the use of multi-criteria decision-making (MCDM) methodologies 

in examining human capital development, this study adopts an approach to address this gap. The 

research is guided by two main objectives: (1) to identify and assess the prevalent challenges to 

human capital development across Africa, and (2) to prioritize these challenges based on their critical 

severity. This study offers two significant contributions. First, it employs interval-valued spherical 

fuzzy sets (IVSFs) within an MCDM framework to rank the common challenges to human capital 

development in Africa systematically. Second, it provides practical, evidence-based 

recommendations to effectively address these challenges and support sustainable human capital 

development. 

Fuzzy sets (FSs) have emerged as essential tools in research, with advancements such as spherical 

fuzzy sets (SFSs) and interval-valued fuzzy sets (IVFSs) offering improved solutions for managing 

ambiguity [16,17]. Interval-valued spherical fuzzy sets (IVSFSs) build on these advancements by 

providing a more effective approach for addressing uncertainty, surpassing the capabilities of 

traditional FSs [18,19]. These sets are particularly useful for handling complex uncertainty and 

facilitating the integration of multiple evaluation techniques. The SWARA method, introduced by 

Keršuliene et al. [20], has proven to be a practical and efficient tool for determining the weights of 

criteria, especially within the IVSF framework. The remainder of the paper is organized into five 

sections. 

 

2. Literature Review 

Human capital development is essential for driving economic growth in developing countries, but 

it is often impeded by significant challenges. These issues restrict their integration into the global 

economy and limit sustainable progress, spurring considerable academic interest in understanding 

and addressing the root causes. For instance, Ubaka et al. [21] used an ex-post facto research design 

to analyze how human capital development affected Nigeria’s economic growth from 1986 to 2019. 

The study found a long-term equilibrium among the variables, with life expectancy and health 

expenditure positively impacting GDP, while education expenditure and primary school enrollment 

showed a negative effect.  

Abubakar et al. [22] explored factors influencing sustainable human capital development in Saudi 

Arabia under Vision 2030. Training, community engagement, institutional support, and technology 

were found essential, while education, learning, and resource access showed no significant impact. 

Hakooma & Seshamani [23] studied Zambia’s economic growth (1970–2013) and found a long-term 
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link between GDPs per capita and human capital, measured by health and education spending and 

secondary school enrollment. Md & Noor [24] analyzed the impact of human capital on Bangladesh’s 

economic growth, using GDP and education and health indicators. They found that human capital 

significantly boosts growth, urging stakeholders to adopt practical development strategies. Abel et 

al. [25] found that from 1980 to 2015, health spending significantly enhanced Zimbabwe’s economic 

growth, both short- and long-term, by improving workforce productivity. 

In the human capital development studies, the MCDM approach has been applied. For instance, 

Brodny & Tutak [26] studied the impact of human capital on economic growth, innovation, and 

sustainable development across the EU. They found notable differences, with the Netherlands, 

Denmark, and Sweden leading, while Greece, Romania, and Bulgaria lagged. Cyprus, Malta, and 

Portugal showed the most improvement.  

Valmohammadi & Shahrashoob [27] used a hybrid fuzzy decision-making approach to identify 

and prioritize indicators and strategies for human capital development programs. Aggarwal [28] 

adopted a methodology to rank human capital indicators based on various factors. Bozbura et al. [29] 

identified five attributes and 20 indicators to prioritize human capital measurement. Key indicators 

in Turkey included knowledge application, employee skills, knowledge sharing, and training program 

success.    

 

3. Methodology  

The methodology involves two steps: collecting data from experts and previous studies, followed 

by evaluating six challenges to human capital development in Africa using the SWARA method within 

an IVSF framework. Figure 1 shows the study’s flowchart. 

 

 
Fig. 1. Flowchart of our study approach 

 

Nine steps have characterized the IVSF-SWARA approach 

Step 1. Problem evaluation via various challenges. 

Step 2. Using the IVSF linguistic scale (refer to Table A1 in the appendix), experts rank the 

challenges in order of critical severity. Eq. (1) indicates the weight matrix establishment. 
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�� = �µ��� µ��� ⋯ µ��
µ��� ⋱ ⋱ ⋮⋮ ⋱ ⋱ ⋮µ�
� ⋯ ⋯ µ�


�  (1)

 

where � –criteria numbers, �-experts (p=1, 2…..., t). 

Step 3. Once experts assign significance scores, the scores are averaged using the arithmetic 

mean, and the experts’ weights are then determined using IVSWAM. 

Step 4. The score function from Eq. (2) is used to calculate positive score values in the aggregated 

matrix �� for IVSF weights. 

 s� = Score ����� + 1  (2)

 

Step 5. Challenges are organized according to their practical scores. 

Step 6. The importance of each criterion ���� is determined by analyzing the scores s�. 

Step 7. Computation of ��. 

 �� = �1   � = 1c� + 1    � > 1  (3)

 

Step 8. Determination of unscaled weights "�. 

 

"� = #1    � = 1$%&'(%     � > 1  (4)

 

Step 9. Determination of corresponding weights through the normalization of challenges                                               

weights. 

  w� = *%∑  -%.' */  (5)

 

4. Application 

Using the IVSF-SWARA method, the study assessed and ranked challenges with input from a panel 

of four experts (Table A2). Details on the six challenges, identified through literature and expert 

opinions, are provided in Table A3. Experts provided data based on Table A1, which was used to 

evaluate the challenges outlined in Table A3. 

 

4.1 Prioritizing Challenges 

Step 1. Assessment of six challenges to human capital development in Africa. 

Step 2. Determination of challenges weights by four experts based on evaluations from Table 1. 
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Table 1  

Challenges evaluation   

Criteria E-1 E-2 E-3 E-4 

C1 AMI HI AMI VHI 

C2 VHI SLI SLI VHI 

C3 AMI AMI SMI AMI 

C4 HI VHI VHI HI 

C5 SMI VHI SLI SLI 

C6 AMI VHI VHI HI 

 

Step 3. Initially, mathematical expressions are employed to convert the linguistic variables (LV) 

from Table A1. Next, experts’ ideas are compiled in Table 2, assuming equal weights for all experts. 

                               

Table 2  

Aggregated evaluations of challenges 

Criteria a b c d e f 

C1 0.7915 0.9032 0.1316 0.1831 0.0131 0.0347 

C2 0.5996 0.7053 0.2872 0.3606 0.0378 0.0612 

C3 0.8066 0.9208 0.1257 0.1784 0.0104 0.0324 

C4 0.7052 0.8072 0.1732 0.2236 0.0304 0.0500 

C5 0.5295 0.6296 0.3264 0.3990 0.0494 0.0753 

C6 0.7626 0.8721 0.1456 0.1968 0.0191 0.0398 

 

Step 4. Provision of the computation of results for challenges in Table 3.     

                                                   

Table 3  

Positive scores of challenges 

 C1 C2 C3 C4 C5 C6 0� 1.6955 1.3216 1.7253 1.5340 1.2045 1.6408 

 

Step 5. The rank of challenges is 13 > 11 > 16 > 14 > 12 > 15. 
Step 6. Calculation of comparative importance of challenges in Table 4. 

                                        

Table 4  

Comparative significances of challenges 

 C3 C1 C6 C4 C2 C5 �� - 0.030 0.055 0.107 0.212 0.117 

 

Step 7. Provision of coefficients calculation in Table 5. 

 

Table 5 

Coefficients for challenges 

 C3 C1 C6 C4 C2 C5 �� 1 1.030 1.055 1.107 1.212 1.117 

 

Step 8. Presentation of disorganized challenges weights in Table 6. 
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Table 6  

Disorganized challenges weights  

 C3 C1 C6 C4 C2 C5 "� 1 0.971 0.921 0.832 0.686 0.614 

 

Step 9. Figure 2 indicated the final weights of challenges. 

 

4.2 Findings and Discussion 

Our study, utilizing the IVSF-SWARA method, identifies high unemployment (C3) as a major 

barrier to human capital development. This supports findings by Njifen & Meungwe [30], who 

emphasized its negative impact on economic growth and social stability. Many African nations face 

high youth and graduate unemployment due to mismatched education systems, limited job 

opportunities, and skill gaps. As Olanipekun [31] noted, this exacerbates inequality, poverty, and 

economic stagnation. To address this, education must align with labor market demands, emphasizing 

technical and vocational skills. Creating jobs in key sectors, offering workforce training, and 

supporting entrepreneurship with funding and resources are critical. Strengthened labor policies can 

promote inclusive opportunities, unlocking Africa’s human capital and fostering sustainable 

development.  

 

Fig. 2. Final weights of challenges 

 

Low literacy and education levels are another critical challenge to human capital development in 

Africa. Many African countries face barriers to providing quality education, particularly in rural areas, 

due to underfunded systems [4]. This leads to a low-skilled workforce ill-equipped for modern 

industries. The educational gap limits individual opportunities, stifles societal progress, and increases 

poverty, as uneducated populations are often trapped in low-wage, informal jobs. It also deters 

foreign investment and global competitiveness in knowledge-intensive sectors. To overcome this 
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issue, reforms should focus on improving access, quality, and funding in education. Expanding 

infrastructure in rural areas, investing in teacher training, and strengthening vocational programs are 

essential. Prioritizing universal education and adult literacy, alongside partnerships for funding and 

technology, will build a skilled workforce, reduce poverty, and drive sustainable development. 

Limited investment in skills development is a major challenge to human capital growth in Africa. 

Education systems often fail to equip individuals with technical and vocational skills needed in sectors 

like technology, manufacturing, and services, contributing to high youth unemployment even in 

growing economies. Insufficient funding for vocational training restricts access to quality skill-

building opportunities, hindering productivity, innovation, and global competitiveness [11]. This 

underinvestment exacerbates poverty and inequality, as low-skilled workers are confined to low-

wage jobs, disproportionately affecting marginalized groups. To overcome this, governments should 

prioritize funding for technical and vocational education, aligning curricula with sector demands. 

Expanding access to training, improving teacher quality, and modernizing facilities are key. Public-

private partnerships and international support can enhance resources, boosting productivity, 

innovation, and global competitiveness, and unlocking Africa’s human capital potential. 

 

5. Managerial Implications 

This study provides recommendations for African governments to address key challenges in 

human capital development, including high unemployment, low literacy and education levels, and 

limited investment in skills development. To tackle these, education systems should align with labor 

market needs, emphasizing technical and vocational skills. Creating jobs in high-growth sectors, 

offering workforce training, and supporting entrepreneurship with funding are essential. 

Strengthening labor policies to promote inclusive opportunities is also crucial. Educational reforms 

must focus on improving access, quality, and funding, especially in rural areas, alongside investing in 

teacher training and vocational programs. Prioritizing universal education and adult literacy, with 

partnerships for funding and technology, will build a skilled workforce. Increased funding for 

technical education, curriculum alignment, and modernizing facilities will address the skills gap. 

Public-private partnerships and international support can further enhance resources, boosting 

productivity and global competitiveness. 

 

6. Conclusions and Future Recommendations 

This study utilizes the IVSF-SWARA method to examine key challenges faced by developing 

countries, integrating expert insights to guide informed policymaking. Using Africa as a case study, 

the research illustrates the practical application of this approach to identify critical issues. The 

analysis reveals three primary challenges: high unemployment, low levels of literacy and education, 

and insufficient investment in skills development. While the study provides valuable insights, it has 

certain limitations. Conducted at a continental scale, it does not fully account for the unique 

circumstances of individual African nations.  

Future research should consider comparative analyses across countries or regional blocks to gain 

more nuanced perspectives. Furthermore, the study relied on input from a relatively small group of 

experts. Expanding the expert base and employing a consensus-based approach with measures such 

as a consensus coefficient in future studies would enhance the robustness of the findings. 

 

 

 

 



Management Science Advances 

Volume 2, Issue 1 (2025) 59-68 

66 

 

 

Appendix  
 

Table A1  

Linguistic terms 

Linguistic Terms IVSF Number Score Index 

Absolutely more important (AMI) ([0.85, 0.95], [0.10, 0.15], [0.05, 0.15]) 9.0 

Very high important (VHI) ([0.75, 0.85], [0.15, 0.20], [0.15, 0.20]) 7.0 

High important (HI) ([0.65, 0.75], [0.20, 0.25], [0.20, 0.25]) 5.0 

Slightly more important (SMI) ([0.55, 0.65], [0.25, 0.30], [0.25, 0.30]) 3.0 

Equally important (EI) ([0.50, 0.55], [0.45, 0.55], [0.30, 0.40]) 1.0 

Slightly low important (SLI) ([0.25, 0.30], [0.55, 0.65], [0.25, 0.30]) 0.33 

Low important (LI) ([0.20, 0.25], [0.65, 0.75], [0.20, 0.25]) 0.20 

Very low important (VLI) ([0.15, 0.20], [0.75, 0.85], [0.15, 0.20]) 0.14 

Absolutely low important (ALI) ([0.10, 0.15], [0.85, 0.95], [0.05, 0.15]) 0.11 

 

Table A2  

Expert characteristics 

Experts (Es) Gender Occupation Experience 8� Male  Academia 10 8� Female Academia  11 89 Male Industry 13 8: Female  Academia 9 

 

Table A3  

Human capital development challenges 

Criteria References 

Low literacy and education levels (C1) 

[1, 4, 8] 

Insufficient healthcare (C2) 

High unemployment (C3) 

Brain drains (C4) 

Gender disparities (C5) 

Limited investment in skills development (C6) 
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