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GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

Improving banks’ profitability through income 
diversification and intellectual capital: The sub- 
Saharan Africa perspective
John Kwaku Mensah Mawutor1, Isaac Boadi2*, Samuel Antwi1 and Anthony Buawolor Tetteh3

Abstract:  This study explores the impact of revenue diversification and intellectual 
capital on the performance of sub-Saharan African banks. The study applied a panel 
regression technique to a data set containing information on 80 banks from 21 countries 
from 2000 to 2020. Secondary data was collected from the unconsolidated financial 
statements of banks in the Bank scope database, WDI database, and Refinitiv database. 
The study utilized the two-step system GMM and the dynamic panel threshold regression 
estimation methods to evaluate the hypotheses. The study revealed that income diver
sification has a negative and significant impact on the profitability of banks in Sub- 
Saharan Africa. The study also indicated that value-added intellectual coefficient 
(VAIC), human capital efficiency (HCE), and structural capital efficiency (SCE) have 
a positive and significant effect on the performance of banks; however, capital employed 
efficiency (CEE) has a negative and significant impact on banks’ profitability. The study 
also revealed that VAIC and HCE positively and significantly moderate the relationship 
between income diversification and the profitability of banks. SCE has a positive and 
insignificant moderating effect on the relationship between income diversification and 
bank performance. The study also revealed that CEE negatively and significantly med
iates the relationship between income diversification and banks’ profitability. The thresh
old results also provide evidence that VAIC and HCE positively affect profitability; 
however, VAIC and HCE affect profitability above the threshold value. We also found 
evidence of a threshold effect of SCE below the threshold and a negative effect above the 
threshold value. The study also revealed that CEE negatively affects banks’ profitability at 
all levels. The detrimental impact of income diversification on the performance of sub- 
Saharan banks should be a concern for bank managers. The findings are crucial to 
comprehending the banking industry developments in Sub-Saharan Africa (SSA) from 
2000 to 2020. The results provide important insights into the significance of the devel
opment of intellectual capital for the diversification of banking activities in SSA.
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1. Introduction
In the past few decades, the financial sector of both developing and developed nations have 
undergone significant changes. Deregulation, rising competition, and globalization have enhanced 
banks’ focus on traditional interest-based operations and diversified business lines (Ikeora et al.,  
2016; Li, 2019). The financial reforms that have characterized African nations have forced banks to 
adopt a strategy for obtaining funds from non-traditional banking activities (Abuzayed et al., 2018; 
Adesina, 2021; Boadi, 2018). Nyantakyi-Frimpong (2017) concludes that Africa’s banking sector 
became as competitive as those in high-income Organisation for Economic Co-operation and 
Development (OECD) nations and the Caribbean and Latin America region because of these 
financial reforms.

Significant advances in the banking industries of both developing and developed nations have 
caused banks to shift their focus to income diversification and intellectual capital for competitive 
advantage and enhanced financial performance. Diversification is seen as part of the extreme gap 
in bank behaviour in the post-crisis era (Hidayat et al., 2012; Le et al., 2022; Nguyen, 2019; Wang & 
Lin, 2021; Zou & Xinyi Cai, 2021). The bank will diversify its asset portfolio by incorporating new 
revenue streams or assets, such as investment provision, brokerage services, stock trading, and 
underwriting services (Adesina, 2021; Buch & Drages, 2018; Meslier et al., 2014). A well-diversified 
bank is expected to yield higher financial returns on its portfolio of investments (Olarewaju et al.,  
2018). This is because incomes from different sources, whether uncorrelated or imperfectly 
correlated, result in steady and stable streams of overall bank profits (Nisar et al., 2018). In 
banking literature, it is known that income diversification generally reduces the risks of loan failure 
(Duho et al., 2021; Hamid & Ibrahim, 2020; Sharma & Anand, 2018). This strategy leads to greater 
diversification of income sources, which might help banks reduce risks and stabilize profits. 
However, banking institutions may reach a point of disintermediation by expanding non-interest 
product activities. These activities are associated with much higher risks than other income 
sources and could destabilize individual banks and the entire banking system (Brahmana et al.,  
2018a; Tariq et al., 2021).

Researchers have also discovered that intangible resources, such as intellectual capital, are just 
as crucial to modern economies as financial and physical capital (Majumder et al., 2023; Nguyen 
et al., 2023; North & Kumta, 2018). Intellectual capital is essential in banks’ financial performance 
and in creating value (Le et al., 2020; Vo & Tran, 2021; Yaseen & Al-Amarneh, 2021). Studies 
revealed that banks with high intellectual capital tend to focus on the traditional banking business 
and provide it with high quality, agility, and speed (Abuzayed et al., 2018). According to proponents 
of resource-based and knowledge-based views, income diversification (IC) is a firm-specific 
resource that is priceless, uncommon, unique, and non-substitutable. As a result, IC has 
a greater positive impact on an organization’s financial performance and competitive advantage 
than real resources (Khan et al., 2019; Valaei et al., 2022). As a result, managers and stakeholders 
are now demonstrating a more substantial interest in monitoring, appraising, and disclosing their 
stock of intangible assets as crucial performance indicators and sources of long-term competitive 
advantage (Nguyen et al., 2023). Since IC is a multifaceted resource of expertise, information, and 
practical skills, it is, therefore, necessary to examine how banks’ intellectual capital efforts drive 
their diversification strategy (Căpraru et al., 2020; Carnes et al., 2017; Feng et al., 2017). To the best 
of our knowledge, this is the first study to shed new insight by investigating the moderating role of 
intellectual capital on the relationship between income diversification and bank performance in 
SSA using the VAIC technique and its components developed by Pulic (2000). The study hypothe
sized that;

Ho1: Income diversification does not significantly affect banks’ profitability in SSA.

Ho2: Intellectual capital does not significantly affect banks’ profitability in SSA.
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Ho3: Intellectual capital does not significantly mediate the relationship between income diversi
fication and banks’ profitability in SSA.

Ho4: Intellectual capital has no non-linear effect on the relationship between income diversifica
tion and banks’ profitability in SSA.

The present empirical research fills the gaps in contemporary literature in various ways. First, 
unlike previous studies (Amidu & Wolfe, 2013; Gafrej & Boujelbéne, 2021; Suseno et al., 2019; Ur 
Rehman et al., 2022), this paper comprehensively examines whether IC moderates the relation
ship between income diversification and banks’ profitability in SSA. We pay particular attention 
to the SSA because it has less developed financial systems and is perceived as risky due to 
uncertainties with government policy, a low quality of infrastructure, and political instability 
(Asiedu, 2002). Banks in emerging markets like SSA are less mature and have different regula
tory systems than advanced economies. Analysing their income diversification response to 
banks’ profitability can help make policy recommendations. Moreover, the results from the 
developed economy may not apply to developing economies in SSA. Second, another meaningful 
deliberation that the literature has failed to consider is the breakdown of IC into their respective 
components, such as human capital efficiency (HCE), structural capital efficiency (SCE), and 
physical capital employed efficiency (CEE), as proposed by Pulic (Pulic, 1998, 2000, 2004,  
2008). This study disaggregates IC into its components to avoid aggregation bias (Pulic, 
2008), since their impact and interaction with income diversification on banks’ profitability in 
SSA may vary. In so doing, appropriate policy directions can be proposed and promoted to 
enhance banks’ profitability in SSA. Finally, in contrast to previous studies, this paper also used 
the Two-Step System GMM and the Seo et al. (2019) dynamic panel threshold regression, which 
have not been used in a single study to investigate these relationships. The study employs the 
Seo et al. (2019) dynamic panel threshold regression technique to estimate whether IC has an 
a non-linear impact on the relationship between income diversification and profitability of banks 
in SSA, which may differ at certain levels of intellectual capital. This is because the institutional 
environment, financial systems, and banks’ intellectual capital may differ across economies in 
SSA. The impact of IC on the relationship between income diversification and banks’ profitability 
may not be constant from bank to bank over time due to differences in the value creation of 
banks.

The remaining sections are structured as follows: Section 2 provides a review of the theoretical 
and empirical literature on income diversification, IC, and banks’ profitability; Section 3 describes 
the study design, empirical model specification, and data source; and Section 4 provides an 
analysis and discussion of the results. The conclusions and policy recommendations were provided 
in the investigation’s final section.

2. Literature review

2.1. Theoretical underpinnings
Four significant theories, namely the Portfolio theory, resource-based view, conglomerate theory 
and strategic focus hypothesis, are the foundation for the relationship between revenue diversifi
cation, intellectual capital, and banks’ profitability.

2.1.1. Portfolio theory
According to Markowitz’s (1952) portfolio theory, investors must diversify to optimize the expected 
return on investments. If the investor decides to invest in two commodities at the same risk of 
return, the value of his investments will remain unchanged (Ferreira et al., 2018). The Portfolio 
theory indicates that a well-diversified portfolio will positively impact banks’ profitability and 
efficiency. By referring to portfolio theory, Elsas et al. (2010) argue that banks will benefit from 
economies of scale, gradually decreasing banks’ risk and increasing profitability. The portfolio 
theory was used in previous empirical income diversification studies (Elsas et al., 2010; Githaiga,  

Kwaku Mensah Mawutor et al., Cogent Economics & Finance (2023), 11: 2271658                                                                                                              
https://doi.org/10.1080/23322039.2023.2271658                                                                                                                                                       

Page 3 of 35



2020a; Le & McMillan, 2021; Uddin et al., 2021). The modern portfolio theory is hinged on this study 
because by diversifying income sources, banks in SSA can optimize the expected return of the 
portfolio for a certain level of risk or subsequently reduce the risk for a specific rate of expected 
return by carefully selecting the dimensions of various assets. This theory indicates that where 
diversification is well implemented as a performance improvement strategy, it may enable banks 
to attain a competitive advantage by improving the financial performance of banks.

2.1.2. Resource-based view
Penrose (1960) first introduced the resource-based view in her book “The Theory of the Growth of 
the Firm. The theory examines how firms create sustainable competitive advantage through 
managing and deploying internal resources. According to Barney (1991), firm resources are all 
assets, capabilities, processes, attributes, information, knowledge, etc., controlled by a firm. In an 
era of knowledge-based economies, banks must utilise their knowledge resources optimally for 
competitive advantage and superior performance (Albert & Dieter, 2003; Bontis, 2001; Guthrie,  
2001; Serenko & Bontis, 2004). Banks should leverage their intellectual capital resources and 
capabilities towards activities where they gain a competitive advantage relative to competitors, 
irrespective of size and geographical location (Kolachi & Shah, 2013). The resource-based view 
theory was used by previous researchers (Amidu & Wolfe, 2013; Boadi, 2018; Githaiga, 2020a; 
Akkas & Asutay, 2022b; Ur Rehman et al., 2022). The RBV is significant to this study because the 
unique and valuable human capital, structural capital, and capital employed resources can sig
nificantly impact a bank’s competitive advantage and overall performance in the region. By 
leveraging these resources effectively, banks can differentiate themselves from competitors and 
achieve sustained success in a challenging market environment.

2.1.3. Conglomeration hypothesis
Proponents of the conglomeration hypothesis argue that owning and operating a broad range of 
businesses can add value by exploiting economies of scope by sharing inputs in joint production 
(Teece, 1980), which conforms with Markowitz’s portfolio theory. Conglomeration may diversify 
risk, reducing the expected costs of financial distress or bankruptcy, lowering greater financial 
leverage, and permitting firms to earn higher revenues from risk-sensitive customers willing to pay 
more or accept reduced services in return for lower default risk (Lewellen, 1971).

2.1.4. Strategic focus
In contrast, proponents of the strategic focus hypothesis contend that enterprises can maximize 
value by concentrating on their core businesses and expertise. According to the strategic-focus 
theory, income diversity correlates with high-profit volatility, agency expenses, high monitoring 
costs, and difficulty monitoring. This means that income diversification may also retard the 
financial performance of banks instead of promoting it. According to this hypothesis, conglomera
tion may reflect agency problems in which managers may add businesses to protect the value of 
their human capital (Amihud & Lev, 1981) or to increase their private benefits (Jensen, 1986). The 
strategic focus and the conglomeration hypothesis were used by Boadi (2018b), who studied 
income diversification and bank performance from an African market perspective.

The strategic focus hypothesis contradicts income diversification, suggesting a non-linear rela
tionship between income diversification and banks’ performance (Boadi, 2018). These opposing 
views have led to empirical research into the effects of income diversification on bank profitability. 
Still, empirical evidence shows that the influence of income diversification on banks’ profitability 
can be either direct or through an interactive variable. To this end, studies on the direct impact of 
income diversification on banks’ profitability are still inconclusive. While some studies show that 
income diversification enhances banks’ performance (Amidu & Wolfe, 2013; Gafrej & Boujelbéne,  
2021; Githaiga, 2020a; Hunjra et al., 2020; Luu et al., 2020; Nisar et al., 2018; Olarewaju et al., 2018; 
Sharma & Anand, 2018, 2020), others show contrary results (Abuzayed et al., 2018a; Carl & Duho,  
2020; Cuong et al., 2020), which is creating conflicting findings. Other scholars emphasised 
intervening variables such as experience, bank size, and ownership structure (Espinosa-Méndez 
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et al., 2021; Luu et al., 2019; Quyen et al., 2021), financial crisis (Quyen et al., 2021), competition 
(Boamah et al., 2022), capital ratio (Brighi & Venturelli, 2014), corporate governance (Fajriyanti 
et al., 2021; Liang et al., 2020), capital structure (Jouida & Hellara, 2018), and market concentra
tion (Shim, 2019), among others, whereas intellectual capital (IC) has not been considered in Sub- 
Saharan Africa (SSA).

2.2. Related studies

2.2.1. Income diversification and banks’ profitability
The income structure of banks has significantly changed from interest income sources to include 
non-traditional income activities. In response, a pool of studies has emerged examining why banks 
have diversified their income sources and the impact of such diversification on their performance 
(Meng et al., 2018). Although the effects of income diversification on banks’ performance are well 
addressed in the literature, there is no consensus. Some evidence (Ahamed, 2017; Nisar et al.,  
2018) shows the presence of economies of scale, while others (Addai et al., 2022; Lee et al., 2020; 
Stiroh & Rumble, 2006) portray diseconomies of income diversification.

While some studies report that banks benefit from income diversification (Brahmana et al.,  
2018b; Ahamed, 2017; Vidyarthi, 2020), others lament that income diversification ruins bank 
profitability (Francis et al., 2018; Lee et al., 2020; Stiroh & Rumble, 2006). Chiorazzo et al. (2008) 
found that non-interest income significantly improves risk-adjusted returns. Their results also 
showed an inverted U-shape association between risk-adjusted profit and bank size. Beyond its 
optimal size, an increase in bank size only led to a fall in risk-adjusted profit. The direct relation 
between risk-adjusted returns and non-interest income activities was stronger for larger banks, 
which afforded bigger banks stability in income. Performance improvements were also found with 
an increase in non-interest income activities generally. Similarly, Brahmana et al. (2018a) found 
that diversification improves the performance of Malaysian banks. The other evidence on emerging 
markets also reveals that income diversification improves banks’ performance (Ishak & Napier,  
2006; Meslier et al., 2014; Nguyen et al., 2015; Sanya & Wolfe, 2011). Some of these reports show 
that diversification leads to an increase in bank profitability (Ahamed, 2017), cost efficiency (Doan 
et al., 2018), and financial stability (Köhler, 2015; Yu et al., 2014). Huynh et al. (2021) found that 
income diversification does not reduce shareholder value but somewhat improves bank profit
ability. Similarly, Ahamed (2017) finds that a shift towards non-traditional banking activities 
increased the profitability of Indian banks during the 1998–2014 period. Nisar et al. (2018) 
discovered that diversification of revenue into noninterest streams generally positively impacts 
the profitability and stability of commercial banks domiciled in countries in South Asia. Addai et al. 
(2022) study examines foreign banks’ heterogeneity in income diversification and performance 
nexus. The study finds that increased income diversification improves banks’ performance, and the 
global and emerging banks perform better than the regional African and domestic banks. 
Regarding how different foreign banks benefit from income diversification, the study finds that 
global banks benefit more than their counterparts operating in the region. The emerging country 
banks outperform the African and domestic banks, while the local banks in the region benefit from 
income diversification more than the regional African banks.

Conversely, some studies from developed regions have shown that income diversification wor
sens the performance of financial institutions. Stiroh (2004) asserts that increased revenue from 
fees leads to a deteriorating trade-off between risk and return results. Moreover, Deyoung and 
Roland (2001) provide empirical proof that banks witness a drop in performance when they 
diversify their income streams into non-traditional activities instead of the usual banking opera
tions. Drawing on their study of banks in Italy, Acharya et al. (2006) conclude that banks, through 
asset diversification, cannot achieve superior performance and risk reduction. Esho et al. (2005) 
conclude from the prevailing evidence that revenue increases stemming from transaction fees 
tend to increase risk and shrink returns. In contrast, activities that lead to a rise in revenue from 
residential lending reduce both risk and return. Francis et al. (2018) reveal that diversification 
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(focus) at the asset, industry, and borrower levels decreases returns. However, once banks’ screen
ing and monitoring abilities are controlled, the effect of diversification/focus either gets weaker or 
disappears. Stiroh and Rumble (2006) find that diversification activities worsen financial 
performance.

2.2.2. Intellectual capital and profitability of banks
The first empirical study of intellectual capital was conducted by Pulic (1998), which examined IC’s 
effect on firm performance. Previous research on the association between IC (as assessed by the 
value-added intellectual coefficient, VAIC) and bank performance has yielded conflicting results. 
Ozkan et al. (2017) conducted a survey examining IC’s influence on bank performance in Turkish. 
The VAIC was used to calculate IC, which was then disaggregated into human capital efficiency, 
structural capital efficiency, and capital-employed efficiency. The study discovered that HCE and 
CEE had a large and beneficial influence on bank profitability, but SCE had no effect. Ousama et al. 
(2020) examined the impact of IC on the bank performance of Islamic banks. The study used 
a sample of 37 banks and annual financial data from 2011 to 2013. The results indicate that both 
HCE and CEE had a beneficial and statistically significant impact on performance. However, SCE 
had no appreciable effect on bank performance. The purpose of the Ur Rehman et al. (2022) study 
was to shed light on the extent of intellectual capital efficiency (ICE) and the relationship between 
its three components (human capital efficiency, structural capital efficiency, and relational capital 
efficiency) and Islamic banking performance (in terms of return on assets, return on equity, and 
Tobin’s q) in Muslim countries. The researchers develop hypotheses on this relationship, drawing on 
resource-based theory. The study employs the two-step generalized method of moments (2SYS- 
GMM) estimator to analyze the data collected from 129 Islamic banks in 29 Muslim countries from 
2008 to 2017. The study provides evidence that Islamic banks’ (IBs) performance is driven 
primarily by investment in ICE. The results indicate that SCE and relational capital efficiency 
(RCE) are the essential drivers of value in achieving high performance at Islamic banks. The results 
reveal that HCE negatively affects the performance of IBs. Ghosh and Maji (2015) empirically 
investigate the validity of the basic propositions of the VAIC and extend VAIC models in the 
Indian knowledge-based sector. Using panel data relating to 62 firms from two Indian knowledge- 
based sectors, namely, the electronics and banking sectors, for a period of 10 years (from 2001– 
2002 to 2010–2011), the study indicates that the VAIC model cannot be rejected as a technique 
technique for measuring intellectual capital. The result shows that VAIC significantly and positively 
influences corporate performance as measured by return on assets (ROA) and market-to-book (M/ 
B) ratio. All the components of VAIC except structural capital (SC) and SCE significantly and 
positively influence corporate performance. Inkinen (2015) reviewed empirical research on intel
lectual capital and firm performance. The findings demonstrate that IC affects firm performance 
mainly through interactions, combinations, and mediations. Maji and Hussain's (2021) study on 
technical efficiency, intellectual capital efficiency, and bank performance in emerging markets in 
India also observed a positive influence of IC on bank performance, which indicates the relevance 
of intellectual resources in enhancing banks’ value.

Tiwari and Vidyarthi’s (2018) paper also explored and explained the linkage between banks’ 
intellectual capital efficiency and performance using 39 public and private banks listed on the 
Bombay Stock Exchange from 1999 to 2015. Results of the study provide evidence of a positive 
association between IC and the performance of banks; however, only HCE and SCE have shown 
significant positive linkage with banks’ performance. The results also indicate that the IC efficiency 
of private-sector banks is better than public-sector banks in India. In another related study, Tiwari 
et al. (2023) empirically investigated the influence of intellectual capital on changes in the total 
factor productivity of 36 BSE-listed banks in India from 2005 to 2019. According to the findings, 
productivity growth is primarily driven by efficiency rather than technological changes. 
Furthermore, regression results show that the IC index and its two sub-components, HCE and 
CEE, strongly impact bank productivity. In another related study in Vietnam, Vo and Tran (2021) 
examined the effect of intellectual capital on bank performance. Their paper decomposes intellec
tual capital into CEE, HCE and SCE. The paper uses an unbalanced panel dataset on 14 listed banks 
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in Vietnam for 2009–2018, for which required data are available, with the generalized method of 
moments. The findings indicate that intellectual capital contributes significantly and positively to 
bank performance in Vietnam. In addition, bank performance is driven primarily by capital- 
employed efficiency. Although human capital efficiency contributes positively to bank perfor
mance, the effect seems marginal. Using VAIC, Yaseen and Al-Amarneh’s (2021) study aims to 
investigate the impact of IC on the performance of Jordanian banks listed in the Amman Stock 
Exchange (ASE) during 2005–2018. Two empirical models were designed to test the effect of VAIC 
and its three components, including CEE, HCE, and SCE, on banking performance. The study results 
show a significant and positive relationship between VAIC and banks’ profitability as measured by 
return on assets (ROA). Meanwhile, when VAIC is split into components, SCE, CEE, and HCE 
significantly and positively impact banks’ performance. Yet, CEE has more influence on perfor
mance compared to HCE and SCE.

Soewarno and Tjahjadi (2020) investigated the impact of IC on the financial performance of 
publicly traded Indonesian banks. The study results demonstrate that HCE had a negative, though 
slight, influence on ROA, whereas SCE and CEE positively influenced ROA. The study showed that 
physical capital is more important to Indonesian banking organizations than intangible assets like 
human capital. In Ghana, Onumah and Duho (2020) investigated the impact of intellectual capital 
on bank efficiency in emerging markets. Using the VAIC model of Pulic (2000) and its additive 
components, HCE, SCE, and CEE, to measure IC and data envelopment analysis to estimate 
efficiency scores, the study used Ghanaian data from 32 banks from 2000 to 2015 to examine 
the nexus. The study found that IC instigates efficiency in banks, borne largely from HCE, indicating 
the prevalence of the human capital theory. The results of the impact of SCE and CEE are 
insignificant except for the significant positive effect of CEE on profit efficiency. Alhassan and 
Asare (2016) investigated the impact of intellectual capital on bank productivity in the rising 
market of Africa. A sample of 18 Ghanaians and panel data from 2003 to 2011 were utilized. 
HCE and CEE had a good and significant influence on bank productivity. Furthermore, Maji and 
Hussain (2021), employing Indian banks, found that the results show that IC positively impacts 
bank performance. This was supported by Natsir and Bangun (2021; 2022, 2022), who also 
revealed that IC positively influences the performance and success of a firm. Given the conflicting 
results from banks worldwide, further research into the relationship between intellectual capital 
and bank profitability between SSA is required using GMM dynamic and the dynamic panel thresh
old regression, which has not been used in a single study to provide insight.

3. Methodology

3.1. Data and information references
Secondary data on the profitability of banks (ROA), intellectual capital (human capital, structural 
capital, and capital employed) indicators, and income diversification were taken from the uncon
solidated financial statements of banks in the most recent bank scope database, the Refinitiv 
database of banks in various countries in SSA, and Ghana Association of Bankers covering the 
period 2000–2020. We controlled for bank-specific variables obtained from bank focus and Refinitiv 
workplace. Country-specific data on macroeconomic variables were also obtained from the World 
Development Indicators (WDI) database (2022). We require each bank to have at least three 
consecutive yearly observations to avoid short-panel bias. This selection criterion reduces the 
sample to 80 banks and 1680 observations in 21 SSA countries. These selections enabled us to 
reduce the possibility of introducing aggregation bias into the results.

3.2. Variables selection, description, and measurement
The study included one dependent variable (ROA), one independent variable (income diversifica
tion), one moderating variable (intellectual capital and its components), and six control variables. 
Table 1 presents the measurements as well as the sources of data for all variables used in the 
study. The variables were selected using two basic criteria in terms of their popularity in income 
diversification and financial performance literature (Amidu & Wolfe, 2013; Carl & Duho, 2020; 
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Cuong et al., 2020; Gafrej & Boujelbéne, 2021; Githaiga, 2020a; Hunjra et al., 2020; Luu et al., 2020; 
Nisar et al., 2018), intellectual capital and financial performance literature (Ardiansari et al., 2021; 
Le et al., 2020; Tariq et al., 2021; Vo & Tran, 2021; Yaseen & Al-Amarneh, 2021), and the availability 
of financial data provided by bank scope database, refinitiv database, and WDI.

3.2.1. Dependent variable
3.2.1.1. Financial performance. Financial performance was measured by return on assets (ROA) as 
used in previous studies (Addai et al., 2022; Berger et al., 2010; Boamah et al., 2022; Duho et al., 2019; 
Githaiga, 2020b). It demonstrates the profits generated and how effectively the bank’s assets are 
managed to generate revenues (Dietrich & Wanzenried, 2011). It is the most common measure of 
bank profitability in literature (Pasiouras & Kosmidou, 2007). A higher return on assets shows better 
utilization of banks’ assets to generate profits, while a lower ROA indicates inefficient use of assets. 

3.2.2. Independent variables
3.2.2.1. Income diversification. The study employed the diversification indices Laeven and Levine 
(2007) proposed to measure income diversification. We used the Herfindahl Index (HHI) measures 
of income diversification as used in previous studies ((Duho et al., 2019; Githaiga, 2020a, 2022; 

Table 1. Summary of variables description and measurement
Variables Variable Proxies Notation Source
Dependent variable
Profitability of 
banks

Return on Assets Net income/Total 
Assets

ROA Bankscope, 
Refinitiv

Independent variable
Income 
diversification

Herfindahl Index Non-interest 
income/net interest 
income and net 
operating income

IDVI Bankscope, 
Refinitiv

Moderating variable
Intellectual capital Human Capital 

efficiency
VA/HC (Pulic, 1998,  
2000, 2004, 2008)

HCE Bankscope, 
Refinitiv

Human Capital 
efficiency

SC/VA (Pulic, 1998,  
2000, 2004, 2008)

SCE Bankscope, 
Refinitiv

Capital employed 
efficiency

VA/CE (Pulic, 1998,  
2000, 2004, 2008)

CEE Bankscope, 
Refinitiv

VAIC HCE+SCE+CEE VAIC

Control variables
Macroeconomic 
variables

Inflation Consumer prices 
(annual %)

INF WDI

Real interest rate GDP per capita 
(constant local 
currency

RIR WDI

GDPG Gross Domestic 
Product per capita 
growth (annual %)

GDPG WDI

Bank Specific 
variables

Bank Size Natural Log of Total 
Assets

BSIZE Bankscope, 
Refinitiv

Liquidity The ratio of liquid 
assets to total 
deposits

LIQ Bankscope, 
Refinitiv

Capitalization ratio Capital to asset 
ratio

CAPR Bankscope, 
Refinitiv
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Mercieca et al., 2007; Uddin et al., 2021). Therefore, the study measures income diversification as 
follows: 

The following diversification scale was adopted in this study to judge the values of the Herfindahl 
Index (HHI), as shown in Table 2 below: As the HHI rises, the bank becomes more concentrated 
and less diversified, HHI varies between 0 and 1.0 (Mercieca et al., 2007; Stiroh & Rumble, 2006).

3.2.3. Moderating variable
3.2.3.1. Intellectual capital. The study relied on the VAIC method proposed by Pulic (Pulic, 1998,  
2000, 2004, 2008) to compute the IC performance of banks in Sub-Saharan Africa as used in 
literature (Duho & Onumah, 2021; Hejazi et al., 2016; Hoang et al., 2020; Mondal & Ghosh, 2012; 
Onumah & Duho, 2015; Smriti & Das, 2018; Weqar et al., 2021). This score measures the bank’s 
efficiency in deriving value from its stakeholders. It is a measure of the knowledge base of the 
banks and can drive value, competitive advantage, and transient advantage. The VAICTM method 
measures a company’s value-creation performance and postulates that IC is the sum of HCE, SCE 
and CEE. The three components can be developed from the value added by the banks. 

VAICTM is the intellectual capital coefficient, HCE is human capital efficiency, SCE is structural 
capital efficiency, and CEE is capital employed efficiency. First, we must determine how competent 
a bank is in Value Added (VA), calculated as the difference between output and input: OUT—IN =  
VA. Output (OUT), revenue, represents the overall income from all the products and services sold 
on the market. Input (IN) contains all the expenses of everything that came into the company 
(Pulic, 2000, 2008). The VA is therefore obtained by subtracting operating expenses from total 
revenue (Pulic, 2000). The formulae for the computation of VA have been used in previous 
empirical studies (Tran & Vo, 2018; Tran et al., 2020; Ulum et al., 2014) and supported by recent 
theoretical papers (Marzo, 2022). A high coefficient indicates higher value creation using the firm’s 
resources, including IC. However, according to Pulic (2008), value-added can be calculated from 
a company’s account as VA = P + C + D + A. Where P = operating profit, C = employee costs, D =  
depreciation, and A = amortization.

3.2.3.2. Human capital efficiency. Human capital efficiency (HCE) measures the efficiency of 
human capital resources (Pulic, 1998, 2004). Human capital can be defined as the set of capabil
ities, skills or abilities, expertise, and experiences or knowledge of bank employees who leave 
a bank when the employees leave. HCE is calculated by dividing the VA by the total employee costs 
or payroll expenditure (staff salaries, pensions, insurance, and related expenses). HCE: VA

HC, But HC =  

Table 2. Diversification scale
Values of HHI Conclusion

From To
1 0.76 Highly concentrated

0.75 0.51 Lowly concentrated

0.5 0.26 Diversified

0.25 0.00 Highly diversified

Source: (Acharya et al., 2006). 
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Total salaries and wages (personnel expenses). Where VA is the value-added described in 1, and 
HC is the wages and salaries constituting total remuneration. VA is defined as the value added to 
the banks.

3.2.3.3. Structural capital efficiency. Structural capital efficiency (SCE) indicates structural capital 
(innovation, process, and customer). Structural capital consists of organizational processes, proce
dures, policies, systems and control, organizational infrastructure, production techniques, supply 
chains, intellectual properties, information systems and databases, or technological infrastructure at 
employees’ disposal (Pulic, 1998, 2004). Unlike human capital, structural capital is owned by the 
organization and does not leave when employees do. SCE is calculated by dividing the total expenses 
on structural capital by the firm’s VA. The equation specified below for SCE: SCE = SC

VA, But SC = VA—HC

3.2.3.4. Capital employed efficiency. Capital employed efficiency (CEE) shows the value created for 
every monetary unit invested in financial or physical capital. Physical capital efficiency is the 
physical capital total funds shareholders invest (Pulic, 1998, 2004). CEE is obtained by dividing its 
VA by the book value of the net assets. The equation for CEE is computed as follows. CEE = VA

CE, But 
CE = Book value of the net asset (Total Assets—Depreciation). Essentially, the value formation 
efficiency is the sum of all value-making efficiencies. 

3.2.4. Control variables
The study incorporated six control variables in line with extant literature into the estimation model. 
The study thus controls for bank-specific characteristics and macroeconomic environment char
acteristics that affect banks’ profitability. The bank-specific variables included in the study are bank 
size (Duho & Onumah, 2019), liquidity (Huynh et al., 2021), and bank capitalization (Githaiga,  
2020a), whereas the macroeconomic variables include inflation, GDP growth and interest rate 
(Alhassan & Asare, 2016; Duho & Onumah, 2021). The study included a set of bank-level char
acteristics that previous literature suggests related to bank performance (Buyuran, 2020; Guerry & 
Wallmeier, 2017; Liang et al., 2020).

3.2.4.1. Gross domestic product (GDP) growth. The study used GDP growth (GDPG), proxied by the 
annual GDP growth rates used in previous studies to influence bank profitability (Addai et al., 2022; 
Ammar & Boughrara, 2019; Boamah et al., 2022; Ljubownikow & Ang, 2020). GDP growth controls 
general economic development, macroeconomic stability, and institutional frameworks that are 
likely to affect bank performance in a country. A weak macroeconomic environment will deter 
foreign investments, reverse capital flows, and discourage financial innovation. GDP growth is 
measured as the annual rate of GDP growth.

3.2.4.2. Inflation. Staikouras (2003) and Ibrahim and Alagidede (2017) indicated that inflation 
(INF) does not have a one-way effect on bank profitability; it could directly or indirectly influence 
banks’ profitability. The impact of INF on bank returns could be either predicted or unpredicted. If 
predicted, the interest rates are adjusted appropriately, increasing revenues faster than costs and 
positively affecting profitability. Nevertheless, the banks may be relaxed in changing their interest 
rates if INF is unpredicted, resulting in bank operational costs increasing faster than revenues and 
negatively affecting banks’ profitability. This has been used to measure macroeconomic indicators 
in literature (Addai et al., 2022; Uddin et al., 2021).

3.2.4.3. Interest rate. According to the literature, the real interest rate (RIR) affects banks’ profit
ability (Boadi, 2018b). Avkiran (2009) notes that interest rates negatively affect commercial banks’ 
profitability.

3.2.4.4. Bank size. The natural logarithm of banks’ total assets is used as a proxy for bank size as 
used in literature (Addai et al., 2022; Antwi et al., 2023; Duho & Onumah, 2019; Githaiga, 2022; 
Uddin et al., 2021). Larger banks can expand operations with several customers and 

Kwaku Mensah Mawutor et al., Cogent Economics & Finance (2023), 11: 2271658                                                                                                              
https://doi.org/10.1080/23322039.2023.2271658

Page 10 of 35



a geographical presence, and a more significant customer base may imply more capital available 
for further investments and growth. Larger banks may have better diversification opportunities 
and, as a result, less income volatility from entering new markets (Demsetz et al., 2011).

3.2.4.5. Liquidity. Furthermore, the study considered bank liquidity (LIQ) and measured it by the 
ratio of liquid assets to deposits and short-term funding in line with the literature (Adesina, 2021; 
Ammar & Boughrara, 2019; Chiaramonte & Casu, 2017; Huynh et al., 2021). Since too much 
liquidity comes at the cost of less bank intermediation (Bertay et al., 2015), the study expects 
LIQ to have a negative relationship with bank profitability.

3.2.4.6. Bank capitalization. The capitalization ratio (CAP) is the percentage of a bank’s capital to 
its risk-weighted assets. This can be computed as the equity ratio to the bank’s total assets, as 
used in literature (Githaiga, 2020a; Guerry & Wallmeier, 2017). An increase in bank capital reduces 
the expected costs of financial distress and bankruptcy, resulting in a lower cost of capital (Frigerio 
& Vandone, 2018). 

3.3. Estimation technique justifications and model specification

3.3.1. Justification of the system generalized method of moments
The study employs the two-step generalised method of moments (SGMM) estimator in estimating 
the hypothesised relationships. The SGMM overcomes the problems associated with using the 
difference GMM, which is biased because it uses lagged levels of explanatory variables as instru
ments. Further, the SGMM adds a level equation to the difference equation to deal with the issue of 
weak tools (Roodman, , 2009a). The two-step SGMM estimator, due to its loftier advantage as an 
estimation technique, has been increasingly used. Wintoki et al. (2012) agree that the GMM 
estimator can effectively deal with the problem of unobserved heterogeneity. The System GMM 
is robust to missing data, and adding other time-invariant, institutional, and regulatory variables is 
possible. The study employs the Sargan/Hansen test of overidentification restrictions and the 
Arellano and Bond test for second-order serial correlation in the error term. Further, the two- 
step SGMM approach treats PERF as a dynamic process where the previous PERF influences the 
current PERF. However, the second order must not be serially correlated because that could be 
a sign of a misspecification of the model.

3.3.2. Model specification
The current study adapts the regression model used by earlier studies (Alhassan & Asare, 2016; 
Antwi et al., 2023; Chen et al., 2018; Duho & Onumah, 2019; Uddin et al., 2021). 

Where PROFi,j,t represents the profitability of banks i in country j over the period t and is proxied by 
the ROA proxy for profitability, PROFijt-1 represents the one-period lagged profitability of banks, 
and VAICijt represents the value-added intellectual capital coefficient, HCEijt represents human 
capital efficiency, SCEijt represents structural capital efficiency, and CEEijt represents capital 
employed efficiency. BANKi,j,t represents a vector of three (3) bank-specific variables in bank i, in- 
country j at time t, which include bank growth, capitalization ratio, and size of the bank. MACROi 
stands for a vector of three (3) macroeconomic factors (inflation, GDP and interest rate) in 
a country i at time t. β1 is the regression coefficient of IDIV,β2 is the regression coefficient of 
VAIC, is the regression coefficient of HCE,β4 is the regression coefficient of SCE, and is the 
regression coefficient for CEE. Ø is the regression coefficient of the control variable (bank-specific 
variables), ð is the regression coefficient of the control variable (macroeconomic variables), and Ԑ is 
the error term. The t stands for the period 2000 through 2020, i stands for the SSA countries used 
in the study, and j stands for SSA banks used in the study
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3.3.3. Moderation effect model specification
To investigate the strength of the relationship between income diversification and profitability of 
banks in the presence of intellectual capital, the moderation model was estimated according to 
literature (Ofoeda et al., 2022). 

The study used IC and its components, VAIC, HCE, SCE, and CEE, to moderate the relationship 
between income diversification and profitability of banks in SSA in separate models.

3.3.4. Estimating the total effect of IDIV on PROF
Further, in models (5), (6), (7), and (8), the interaction term between IDIV and the components of 
IC (VAIC, HCE, SCE, and CEE) However, to obtain the total effect of the moderating role of IC on the 
relationship between IDIV and PROF of banks in SSA, the study takes the partial differential of 
profitability concerning IC (VAIC, HCE, SCE, and CEE) following Wooldridge (2013) and empirical 
studies by Baltagi et al., 2009; Mohammed et al., and Ofoeda et al., 2022), which is given below: 

3.3.5. Justification of the dynamic panel threshold regression
In this study, a dynamic panel threshold regression was also employed to determine the nonlinear 
or threshold effect of IC on the relationship between IDIV and the PROF of banks in SSA. The study 
argues that the relationship between VAIC and profitability may differ across the different levels of 
VAIC among banks in SSA. The study hypothesizes that IC may moderate a threshold relationship 
between diversification and bank profitability. This approach extends the cross-sectional threshold 
model of Caner and Hansen (2004) and the dynamic panel threshold estimation approach (Kremer 
et al., 2013). Seo et al. (2019) address endogeneity with the regressors and threshold variable, 
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accounting for the lagged explained variables. Caner and Hansen’s (2004) model deals with 
endogenous regressors for cross-sectional data. Kremer and Kremer et al. (2013) addressed 
endogeneity for dynamic panel data regressors. The study investigated the effect of income 
diversification on the financial performance of banks at different levels or intervals of intellectual 
capital. It determined whether intellectual capital moderates a threshold relationship between 
income diversity and profitability in SSA.

Consequently, the impact of IDIV on banks’ profitability largely depends on the sign and 
magnitude of the coefficients of the other variables and the extent of effectiveness of the VAIC 
of a bank. Also, the dynamic panel threshold regression model can be described as follows. 

Where subscripts I, j and t refer to bank, country, and time, respectively. PROFi,j,t represents the 
financial performance of banks in SSA, while IDIVjit denotes income diversification. ICjit (VAIC, HCE, 
SCE, CEE) denotes the intellectual capital of banks in SSA, whereas λ,j represents the country-specific 
fixed effects, and µjit is a zero mean, finite variance, i.i.d. disturbance. The study denotes the control 
variables hypothesized to affect profitability by a vector Xjit. ICjit is the regime-switching or threshold 
variable used to split the data into two sample groups, while γ is the threshold value. Furthermore, β1 

and θ1 are the coefficients of IDIV and VAIC below the threshold value γ, whereas β2 and θ2 are the 
coefficients of IDIV and VAIC above the threshold value γ. Seo et al. (2019) and Seo and Shin (2016) 
proposed the first difference transformation that relaxes the exogeneity assumption of regressors 
and the threshold variable. The bootstrap method allows for constructing a confidence interval and 
assessing the statistical significance of the identified thresholds. The study uses 2000 bootstrap 
replications, a 15% trimming percentage, and 100 grid numbers to test the existence of thresholds.

3.4. Estimation diagnostics
We tested for endogeneity using the Durbin-Wu-Hausman (DWH) test, as Davidson et al. (1995) 
suggested. The endogeneity test is performed to verify whether the variables used are endogen
ous. The results indicate a small p-value below the threshold of 5%, suggesting that the regres
sion suffers from endogeneity (Table A1). Therefore, OLS regression is inconsistent, and GMM was 
more suitable for the analysis (Roodman, 2009a). The authors also tested for heteroscedasticity, 
as indicated in Table A2. The findings showed that heteroscedasticity suggests that the GMM 
method is preferable to instrumental variables (Baum et al., 2003). Table A3 also indicates the 
presence of autocorrelation in the data because the p-value is less than 0.05. According to 
Rootman (2009b), GMM estimation gives robust outcomes even in the presence of heterosce
dasticity, autocorrelation, and endogeneity. The system GMM estimator also addresses the unit 
root property problem and provides more accurate findings (Saif-Alyousfi, 2020). The threshold 
regression with instrumental variables modelling approach proposed by Caner and Hansen 
(2004) and the dynamic panel threshold approach proposed by Kremer et al., 2013; Seo et al.,  
2019) are often employed to deal with the problem of endogeneity in panel threshold estima
tions. However, due to the presence of heteroscedasticity, autocorrelation, and endogeneity in 
our data, we proceed with the System GMM and Seo et al. (2019) threshold regression estimation 
approach.

4. Results and discussions

4.1. Descriptive analysis
Table 3 reports the summary statistics and dataset structure. ROA, which measured the ratio of 
net profits to total assets, has a mean value of 2.448, ranges between a maximum of 34.109 and 
a minimum of −12.113, has a standard deviation of 2.758, and is positively skewed at 4.497. This 
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suggests that banks in SSA markets generated a 2.448 percent return on assets between 2000 and 
2020. Intriguingly, the result did not show any wide deviation for the variables used in the study.

One of the key components of the analysis is IDIV. An average IDIV measure had a mean of 
0.635 and a standard deviation of 1.09. This indicates that the banking industry in SSA can attain 
only 0.635 percent of its potential non-interest revenue. The study revealed that the average mean 
of IDIV in this current study is higher than what was reported by Addai et al. (2022) within the 
period 2011–2018 and Boadi (2018) within the period 2011–2013, with their average mean of 
0.503 and 0.4, respectively. An average mean of 0.635 indicated that banks in SSA have diversified 
into various non-income-generating sources. It can be realized that the overall average VAIC of 
the banks is 6.863 and ranges from 0.000 to 79.365, which is higher than what was reported by 
Alhassan and Asare (2016) and Duho and Onumah (2019), who reported (4.31) in Africa. This 
implies that the average VAIC has increased (from 4.31 in 2016 to 6.863 in 2020) during the study 
period. A higher value for VAIC depicts a greater efficiency of IC in creating values for a firm (Pulic,  
1998, 2000, 2008). The average VAIC of the banking sector in SSA in this study is less than the 
values reported by Gho (2005) for Malaysian banks (7.11). Akkas and Asutay (2022a) for Islamic 
and conventional banks in the Gulf Cooperation Council (GCC) countries (8.987), but greater than 
Vo and Tran's (2021) banking sector in Vietnam (3.053). Abeysekera (2007) attributes these 
dissimilarities in value and practise to economic, social, and political factors. Consequently, the 
value-generation efficiency of SSA banks relative to banks on other continents is relatively low on 
average. Even though the VAIC of banks has improved, as reported in the descriptive statistics, the 
study suggests that banks’ VAIC investments are still highly inefficient in SSA compared to the 
VAIC of banks in developed economies. This may explain SSA’s relatively low degree of economic 
growth compared to other continents. The other components of intellectual capital (IC) of banks in 
SSA, HCE, SCE, and CEE had a mean of 4.744, 0.900, and 1.223, with a standard deviation of 5.834, 
2.261, and 5.660, respectively. HCE has the highest mean. Human capital is mostly seen as the key 
resource that ultimately drives all the other constituents of IC (Alhassan & Asare, 2016). This 
finding is consistent with the results of most studies undertaken in the banking sector in specific 
countries and continents Ozkan et al. (2017) in Turkey; Sardo and Serrasqueiro (2017) in Europe 
(Asare et al., 2017); and Alhassan and Asare (2016) in Ghana, which also finds that HCE dominates 
the IC of firms

4.2. Pairwise correlation analysis
Table 4 further reports the correlation matrix, which analyses the correlation among the variables 
used in the study. Statistically, multicollinearity is present when correlation coefficients are above 
0.9 (Saunders et al., 2009), 0.8 (Garson, 2014; Gujarati, 2012), and 0.7 (Kennedy, 2008; Sekaran & 
Bougie, 2011). In keeping with Garson (2014) and Gujarati (2012) that multicollinearity exists when 
the correlation coefficients between any two (2) variables are greater than 0.8. The results 
presented show that all the variables in the regressions do not result in any multicollinearity, 
which could bias the models’ coefficients.

4.3. The effect of income diversification on bank performance
The study presents the GMM estimation results in Table 5, Column (1), which were used to test 
hypothesis H1, whether there is no significant relationship between income diversification and 
profitability of banks in SSA. The Sargan test indicates the absence of over-identifying restrictions. 
The Arellano-Bond (AB) test AR (2) shows no evidence of second-order autocorrelation. The Hansen 
value for ROA was 0.272. The magnitude and significance levels of the reported lagged dependent 
variable indicated that SSA banks’ profitability persists over time. The estimated GMM models in 
Table 5 suggest that the ROA (profitability) lag is positive and statistically significant at 5%. This 
means that the banks’ previous level of profitability is the main determinant of their current 
profitability in SSA. The result is consistent with earlier studies like Boadi (2018), Addai et al. 
(2022), and Githaiga (2020b).

Kwaku Mensah Mawutor et al., Cogent Economics & Finance (2023), 11: 2271658                                                                                                              
https://doi.org/10.1080/23322039.2023.2271658

Page 14 of 35



Ta
bl

e 
3.

 D
es

cr
ip

tiv
e 

st
at

is
tic

s
Va

ria
bl

es
Ob

s
M

ea
n

St
d.

 D
ev

.
M

in
M

ax
Va

ria
nc

e
Sk

ew
.

Ku
rt

.
RO

A
16

80
2.

44
8

2.
75

8
−1

2.
11

3
34

.1
09

7.
60

4
4.

49
7

46
.0

45

ID
IV

16
80

0.
63

5
1.

09
0

0.
10

0
9.

88
9

1.
18

7
5.

71
0

38
.5

09

VA
IC

16
80

6.
86

3
8.

47
7

0.
10

0
79

.3
65

71
.8

59
4.

22
9

24
.5

24

H
CE

16
80

4.
74

4
5.

83
4

0.
10

0
68

.3
69

34
.0

32
4.

64
9

34
.7

82

SC
E

16
80

0.
90

0
2.

26
1

0.
00

1
70

.7
13

5.
11

2
19

.9
96

60
.3

04

CE
E

16
80

1.
22

3
5.

66
0

0.
10

0
75

.8
81

32
.0

33
7.

87
0

68
.6

61

BS
IZ

E
16

80
1.

36
9

1.
39

3
−2

.2
12

5.
47

2
1.

94
0

0.
51

8
2.

50
7

LI
Q

16
80

0.
38

6
0.

48
1

−1
.7

23
5.

93
7

0.
23

1
3.

02
9

28
.0

98

CA
P

16
80

1.
05

6
0.

30
2

−1
.3

40
2.

04
3

0.
91

0
−1

.6
00

12
.8

21

RI
N

TR
16

80
5.

49
6

9.
17

6
−7

9.
80

3
34

.9
54

84
.1

95
−3

.5
97

31
.2

84

GD
PG

16
80

5.
44

2
4.

41
1

−2
0.

59
9

26
.4

17
19

.4
60

−0
.6

86
11

.6
47

ln
IN

F
16

80
0.

82
9

0.
41

8
−1

.5
95

2.
05

2
0.

17
51

−1
.2

77
5.

95
6

So
ur

ce
: (

Au
th

or
s’

 c
om

pu
ta

tio
n,

 2
02

2)
. 

RO
A 

is
 th

e 
re

tu
rn

 o
n 

As
se

t, 
ID

IV
 is

 in
co

m
e 

di
ve

rs
ifi

ca
tio

n,
 V

AI
C 

is
 V

al
ue

 A
dd

ed
 In

te
lle

ct
ua

l C
ap

ita
l, 

HC
E 

is
 h

um
an

 c
ap

ita
l e

ffi
ci

en
cy

 S
CE

 is
 s

tr
uc

tu
ra

l c
ap

ita
l e

ffi
ci

en
cy

, C
EE

 is
 C

ap
ita

l e
m

pl
oy

ed
 e

ffi
ci

en
cy

, 
BS

IZ
E 

is
 b

an
ks

 s
iz

e,
 L

IQ
 is

 B
an

k 
liq

ui
di

ty
, C

AP
 is

 b
an

ks
 c

ap
ita

liz
at

io
n 

ra
tio

, R
IN

TR
 is

 t
he

 r
ea

l i
nt

er
es

t 
ra

te
, G

DP
G 

is
 G

DP
 g

ro
w

th
 r

at
e,

 a
nd

 I
nI

N
F 

is
 in

fla
tio

n.
 

Kwaku Mensah Mawutor et al., Cogent Economics & Finance (2023), 11: 2271658                                                                                                              
https://doi.org/10.1080/23322039.2023.2271658                                                                                                                                                       

Page 15 of 35



The study shows that income diversification negatively impacts banks’ profitability in SSA at 1% 
significant level. This result implies that the more banks in SSA diversify, the less profitable they 
become. This also means that a one-unit increase in income diversification will lead to a 0.516 
decrease in banks’ performance, implying that diversified banks in SSA are less profitable. The 
study did not agree with the Portfolio Theory (Markowitz, 1991), which says that investors need to 
diversify to optimize the expected return of investments. According to portfolio theory, diversified 
banks benefit from economies of scope that improve performance and reduce risk; however, the 
study findings are inconsistent with this theoretical assumption. The study did not agree with the 
market power theory, the financial intermediation theory, or the delegated monitoring theory. The 
result is also inconsistent with the conglomeration hypothesis, which argues that owning and 
operating a broad range of businesses can add value by exploiting economies of scope by sharing 
inputs in joint production (Teece, 1980). Besides, this result invalidates the empirical works of 
(Amidu & Wolfe, 2013; Gafrej & Boujelbéne, 2021; Githaiga, 2020a; Hunjra et al., 2020; Luu et al.,  
2020; Nisar et al., 2018; Olarewaju et al., 2018; Sharma & Anand, 2018; Sharma & Anand, 2018; 
Sharma & Anand, 2020; These findings are also contrary to (Syahyunan Muda et al., 2017), who 
revealed that income diversification has a positive but non-significant effect on bank stability. In 
a corresponding study, Olarewaju et al. (2018) revealed that the diversification of operational 
activities in SSA commercial banks directly affects their financial performances. However, the 
results support the proponents of the strategic focus hypothesis, which argues that firms can 
maximize value by focusing on their core businesses and competencies. The strategic-focus 
hypothesis opines that high earnings volatility, agency costs, high monitoring costs, and difficulty 
in monitoring are associated with diversification (Elyasiani & Wang, 2012; Laeven & Levine, 2007; 
Stiroh, 2004). This is because as banks in SSA diversified, it negatively affected their performance. 
The result also finds support in the works of Boadi (2018), Stiroh and Rumble (2006), Stiroh (2004), 
Elyasiani and Wang (2012).

The negative relationship between income diversification and profitability (ROA) in the SSA 
banking sector is surprising, considering the widespread belief that diversification reduces risk 
and financial instability. However, the finding aligns with Chen et al. (2018) for conventional banks. 
Deyoung and Roland (2001), Stiroh and Rumble (2006), and Demirgüç-Kunt and Huizinga (2010) 
also observe a negative relationship between bank diversification and financial performance.

In general, the results for income diversification are consistent with the view that agency 
problems arising from financial conglomerates increase in severity when the level of diversification 
is higher, such that the gains from the accompanied economies of scope are not sufficient to 
defray the costs brought about by the diseconomies and increased risks associated with intensified 
agency problems (Deyoung & Roland, 2001; Laeven & Levine, 2007). Thus, this study’s findings 
suggest that bank managers and employees in the SSA banking sector may lack the requisite 
specialized skills and experience to carry out non-lending activities, which lowers labour produc
tivity. Again, internal information asymmetries increase with the degree of diversification. 
According to the theory of bounded rationality, internal information asymmetry limits workers’ 
ability to synthesize heterogeneous information from diverse business lines, ultimately lowering 
efficiency. Also, increased business activities lead to information overload, disallowing employees 
from taking advantage of learning opportunities that may arise from income diversification. Bank 
managers in SSA may allocate too much of their managerial capital to integrate non-lending 
activities with lending activities, leading to an inefficient allocation of human capital. This result is 
consistent with the assertion that income diversification makes bank managers operate outside 
their areas of expertise (Klein & Saidenberg, 2005), invest too much in lines of business with poor 
investment opportunities (Stulz, 1990), and therefore reduce their profits (Berger et al., 2010).

Regarding the control variables, the study revealed that banks’ capitalization ratio has 
a significant positive relationship with banks’ profitability in SSA at a 5% significance level. 
Again, the interest rate negatively impacts ROA at a 5% significant level. The GDP growth rate 
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also shows a significant positive impact on performance in Column 1. This suggests that a bank’s 
profitability can influence the gross domestic product (GDP) by affecting financial performance.

4.4. The effect of intellectual capital on banks’ performance
The study also estimated the effect of IC on banks’ profitability in SSA in Table 5, column 2. Column 
3, Column 4, and Column 5. The Hansen test was 0.281, 0.225, 0.329, and 0.357 for columns (2), 
(3), (4), and (5), respectively. This paper uses the VAIC method to measure intellectual capital 
performance (Pulic, 1998). The components of VAIC (Column 2) are HCE (Column 3), SCE 
(Column 4), and CEE (Column 5). The Arellano-Bond (AB) test AR (2) shows no evidence of second- 
order autocorrelation. The study also revealed that VAIC has a positive (0.034) and significant 
relationship with banks’ profitability in SAA in column (2) at a 1% significance level. This implies 
that the VAIC of banks in SSA positively contributes to their performance. The study findings are in 
line with Alhassan and Asare (2016), Duho and Onumah (2019), Acuña-Opazo and González 
(2021); Al-Musali and Ku Ismail (2016); Asare et al. (2017); Meles et al. (2016); Sgrò et al. (2020); 
Shahzad et al. (2021); Vidyarthi (2019), who also found that VAIC positively affects performance. 
The result also supported the Resource-Based View Theory, which posits that superior performance 
stems from firm resources that create a competitive advantage for firms to enhance their perfor
mance. The findings also support the theoretical propositions of the RBV that the banks’ compe
titive advantage and performance are determined by their stock of intellectual capital and 
leveraging on income diversification. This confirms Adesina (2019) findings that banks’ intellectual 
capital enhances banks’ performance.

More specifically, among VAIC components, HCE (Column 3) and SCE (Column 4) are the only 
components with a significant positive relationship with banks’ profitability in SSA. At a 1% level of 
significance and a 99% confidence level, HCE (0.138) and SCE (0.425) have a meaningful positive 
relationship with SSA banks’ performance. The findings reflect the resource-based view theory that 
knowledge resources are strategically crucial to a firm since they are the sole drivers of sustained 
superior performance and competitiveness. This indicates that issues of human capital like the 
number of employees, value-added per employee, years of service, the median age of employees, 
revenue generation per employee, employee competency index, productivity per employee, pre- 
tax profit per employee, turnover rate, assets per employee, employees by race, gender, and 
religion, disability, and many others, can be exploited to improve the profitability of banks. 
Therefore, this supports the resource-based view theory. However, the findings do not agree with 
Alipour (2012), whose results revealed that SCE negatively influences banks’ performance. Still, the 
study agrees with Adesina (2019), who showed that HCE positively impacts banks’ performance. 
However, Smriti and Das (2018), Firer and Mitchell Williams (2003), and Kor and Mahoney (2005) 
found that human capital had a negative effect on organisational performance. However, in 
column 5, CEE negatively affects banks’ profitability in SSA. There is thus a profound suggestion 
that the efficiency of capital employed by banks, when improved, makes the bank less stable. 
Findings agree with Adesina (2019), who revealed that CEE negatively affects banks’ performance. 
Therefore, it can be concluded that SSA banks’ capital base (resources) contributes to their poor 
performance, which is consistent with the resource-based view theory. Still, Kaplan and Norton's 
(2004) empirical study also revealed that the capital base of most banks in SSA is not significant 
and robust and could account for these negative relationships between CEE and banks’ profitability 
in SSA.

Analysis of results for the control variables generally suggests that BSIZE has a positive and 
significant association with the profitability of banks at 1% significant level in columns column (2), 
column (3), column (4), and column (5) in Table 5 above. As already intimated, there is evidence to 
support that banks’ capitalization ratio positively affects banks’ profitability in SSA at 1% significant 
level across column (2), column (3), column (4), and column (5) in Table 5. This means that the 
banks’ capitalization ratio positively influences the growth of banks in SSA. The results align with 
Meng et al. (2018), who explained their findings from the perspective of the economy of scope.
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In conclusion, the results on value-added intellectual capital align with the resource-based view 
that firms require resources to aid in implementing strategies, ultimately determining their effi
ciency and effectiveness and influencing their performance. This is in line with the literature that 
suggests that banks that engage in activities to create innovative products and services in the 
forms of effective human capital development, improvement of the banks’ structures, and ade
quate capital may lead to improvement in the performance of those banks (Sgrò et al., 2020; 
Muhammad et al., 2021).

4.5. The interactions of income diversification, intellectual capital, and bank performance
One key aim of this study was to examine how intellectual capital interacts with income diversi
fication in determining banks’ profitability in SSA. Table 5, column 6, column 7, column 8, and 
Column 9 present the results of Model (5), (6), (7) and (8), whether IC moderated the relationship 
between income diversification and profitability of banks in SSA. The results from the two-step 
GMM of the interaction between income diversification and VAIC on the financial performance of 
banks in SSA are presented in Table 5. Although the interaction effect of overall VAIC and the 
financial performance of banks in Sub-Saharan Africa was positive and statistically significant, one 
of the results from the interaction effect of income diversification and the disaggregated compo
nent of VAIC shows a negative influence on the financial performance of banks in SSA. Table 5 
further indicates the interaction between the income diversification of VAIC and the disaggregated 
components of VAIC. From Table 5 above, the interaction effect between (VAIC*IDIV) shows 
a positive and significant impact. The partial result shows the effect of IDIV on PROF when VAIC 
is zero. Income diversification remains positive but statistically insignificant after the introduction 
of the interaction, but the interaction effect is positive and significant. This suggests that intellec
tual capital plays an important role, as far as income diversification is concerned, in influencing 
banks’ profitability in SSA positively.

Based on the results, the significance of the interaction terms was tested by following 
Wooldridge (2016) and first testing the partial effect of IDIV in the presence of VAIC, followed 
by the disaggregated components of VAIC. The total impact of IDIV in the presence of VAIC, HCE, 
SCE, and CEE gives the estimated coefficients of (dy/dx = 0.257), (dy/dx = 0.515), (dy/dx = 0.073), 
and (dy/dx = −0.103), respectively. Empirically, this process has been used in the Ofoeda et al. 
(2022) study.

The total effect of VAIC (*jit) is positive (0.257), statistically significant at 1%, and has a greater 
effect than the effect without considering VAIC. The implication is that the gain from bank income 
diversification will be significantly higher for SSA banks when bank managers and employees in 
SSA have the requisite specialized skills and experience to carry out banks’ diversified non-lending 
activities, which improves performance according to the RBV. The predictable, significant positive 
coefficient of 0.257 can only occur if banks in SSA have more sophisticated technology, managerial 
skills, and the expertise required to be more competitive in non-traditional banking activities 
(Meslier et al., 2014; Sanya & Wolfe, 2011). This current finding can be explained by the fact that 
banks need sophisticated human resources and skills to make efficient business decisions in their 
various areas of diversification (Ahamed et al., 2017; Nguyen, 2018).

The total effect (β1 + β2 *HCEjit) of IDIV and HCE on banks’ profitability in SSA gives a coefficient 
of 0.515. This implies that the total effect of the interaction of IDIV and HCE on banks’ profitability 
is positive, with a coefficient of 0.515, which is statistically significant. It is imperative to note that 
the interaction of human capital and income diversification is greater than the partial effect when 
human capital efficiency is ignored. This suggests that the interaction term has a higher effect on 
the performance of banks in SSA. As shown in the descriptive statistics in Table 3, the HCE of banks 
is much higher across the sampled banks than SCE and CEE, even though the value is not 
encouraging. In line with the Resource-Based View Theory, for competitiveness and long-term 
survival, firms should concentrate on organizational learning to nurture combinative capabilities 
that facilitate exploiting intellectual capital resources and synergies (Wu et al., 2007). This 
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argument emerges superior financial performance results from the best match of banks’ 
resources, robust strategies, and market opportunities.

The study also revealed that the coefficient of the total effect (β1 + β2 *SCEjit) is positive (0.073) 
but statistically insignificant. However, it is crucial to recognize that the interaction between SCE 
and income diversification is less than the total effect shown when SCE was neglected. This 
suggests that the interaction term has a relatively small effect on the financial performance of 
banks in SSA. The descriptive statistics show a minimal mean value for SCE for the 80 sampled 
banks in the selected 21 SSA countries. This, therefore, means that banks in SSA must improve 
upon their non-human stock of knowledge, which includes culture, systems, procedures, informa
tion technology, trademarks, patents, and plans, which databases can represent, software, hard
ware, and organizational structures (Al-Zoubi, 2013). According to Ahangar (2011), SCE is 
a supportive structure for HCE because a firm with a robust SCE will have support systems and 
a culture for learning and development.

The total effect of income diversification on banks’ profitability is conditioned on CEE (β1 + *jit) 
surprisingly indicated a negative impact with a coefficient of −0.103. The output suggests that the 
coefficient is statistically significant. Considering the means used by banks, the result for the total 
effect shows a negative impact of −0.103 and is statistically significant. It is worth noting again 
that the interaction term is less than the total effect, suggesting that the CEE of banks in SSA 
reduces the financial performance of banks for the 80 banks sampled from the 21 SSA countries 
when interacting with income diversification. Thus, the interaction has a decreasing effect on the 
financial performance of banks. There is widespread speculation that the capital employed by 
banks in SSA is low, which is also evident from the descriptive statistics. Not surprisingly, Kaplan 
and Norton (2004) also found that the capital structure of most African banks is not big and robust, 
which could account for the poor positive associations between CEE and banks’ performance in 
SSA found in this study.

4.6. Panel threshold regression analysis
This study aimed to determine the nonlinear effect of IC on the relationship between income 
diversification and the performance of banks in SSA. The study employs Seo et al. (2019) dynamic 
panel threshold estimation to test whether the hypothesised relationships are monotonic. Thus, 
the study hypothesised that IC has no threshold effect (i.e., a nonlinear relationship) between 
income diversification and banks’ profitability in SSA. Accordingly, the study tests the null hypoth
esis of linearity, where θ1 = θ2, against the alternative hypothesis of a threshold model, that is, θ1 
≠ θ2. If the null hypothesis holds, a threshold does not exist; otherwise, it implies that the 
threshold effect exists. The study used 2000 bootstrap replications, a 15% trimming percentage, 
and 100 grid numbers to test whether intellectual capital has no threshold effect (i.e., a nonlinear 
relationship) between income diversification and banks’ profitability in Sub-Saharan Africa. The 
study tested the threshold effect for VAIC and all its components. In Table 6, the study presents 
the results of the existence of the threshold test. The threshold test results presented in Table 6 
suggest that value-added intellectual capital (VAIC) and all the other components of VAIC have 
a nonlinear relationship between income diversification and the profitability of banks in Sub- 
Saharan Africa at a significant level of 1%. Therefore, the study rejects the null hypothesis of no 
threshold and concludes that IC has a threshold effect on the relationship between income 
diversification and banks’ profitability in SSA.

The study’s findings suggest that VAIC and all the other components of VAIC on the relationship 
between income diversification and profitability of banks in SSA are determined by the extent of IC 
of a particular bank. Hence, the study divided the sample into two groups: regime one is above the 
threshold value, and regime two is below the threshold value. Given that the threshold effects exist 
in the hypothesized relationships, the study proceeds with the dynamic panel threshold regression 
proposed by Seo et al. (2019). The Seo et al. (2019) threshold regression presents the overall or 
linear regression, the low-regime, and the high-regime results. The study shows the results of the 

Kwaku Mensah Mawutor et al., Cogent Economics & Finance (2023), 11: 2271658                                                                                                              
https://doi.org/10.1080/23322039.2023.2271658

Page 20 of 35



Ta
bl

e 
5.

 E
st

im
at

io
n 

of
 t

w
o-

st
ep

 s
ys

te
m

 G
M

M
 r

eg
re

ss
io

n 
re

su
lts

ID
IV

VA
IC

HC
E

SC
E

ID
IV

CE
E

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

L.
RO

A
.6

38
**

*
.6

44
**

*
.6

37
**

*
.6

19
**

*
.6

47
**

*
.8

83
**

*
.8

6*
**

.3
52

**
*

.3
61

**
*

(.0
09

)
(.0

14
)

(.0
09

)
(.0

15
)

(.0
04

)
(.0

14
)

(.0
1)

(.0
05

)
(.0

18
)

ID
IV

−.
51

6*
**

−.
20

4*
**

−.
19

9*
**

−.
10

1*
**

−.
05

1*
**

(.1
46

)
(.0

52
)

(.0
64

)
(.0

04
)

(.0
03

)

BS
IZ

E
.0

7
.4

12
**

*
.3

01
**

*
.1

69
**

*
.1

31
**

*
1.

04
9*

**
1.

17
2*

**
.0

92
**

−.
11

(.0
62

)
(.0

87
)

(.0
74

)
(.0

6)
(.0

21
)

(.1
56

)
(.0

96
)

(.0
41

)
(.0

87
)

CA
P

1.
01

7*
**

1.
63

**
*

1.
53

9*
**

1.
50

6*
**

1.
22

7*
**

1.
83

2*
**

1.
42

**
*

1.
71

1*
**

1.
55

5*
**

(.1
85

)
(.2

38
)

(.2
11

)
(.2

06
)

(.0
26

)
(.3

21
)

(.1
53

)
(.1

02
)

(.2
86

)

RI
N

TR
−.

05
2*

**
−.

05
9*

**
−.

04
7*

**
−.

06
**

*
−.

05
1*

**
−.

09
**

*
−.

10
1*

**
−.

00
4*

−.
10

1*
**

(.0
05

)
(.0

08
)

(.0
05

)
(.0

04
)

(.0
02

)
(.0

05
)

(.0
04

)
(.0

02
)

(.0
04

)

GD
PG

.0
19

**
*

.0
32

**
*

.0
26

**
*

.0
35

**
*

.0
15

**
*

−3
.7

**
*

3.
14

2*
**

.0
07

−.
01

6

(.0
06

)
(.0

06
)

(.0
05

)
(.0

05
)

(.0
02

)
(.4

29
)

(.2
09

)
(.0

05
)

(.0
11

)

ln
IN

F
.0

19
.0

29
.0

32
−.

11
6*

−.
04

3*
−.

03
3*

**
−.

01
2*

*
−.

03
8

.2
3

(.0
77

)
(.1

26
)

(.0
96

)
(.0

66
)

(.0
25

)
(.0

07
)

(.0
05

)
(.0

71
)

(.1
45

)

LI
Q

.1
03

.4
04

**
*

.2
4*

*
.1

99
**

*
.2

34
**

*
3.

63
5*

**
2.

37
1*

**
.9

78
**

*
.2

62
**

(.0
68

)
(.1

19
)

(.0
92

)
(.0

64
)

(.0
18

)
(.5

25
)

(.3
06

)
(.0

46
)

(.1
14

)

VA
IC

.1
5*

**
.2

4*
**

(.0
28

)
(.0

1)

HC
E

.1
38

**
*

(.0
32

)
SC

E
.4

25
**

*
(.1

49
)

CE
E

−.
00

1*
(0

.0
00

)

(C
on

tin
ue

d)

Kwaku Mensah Mawutor et al., Cogent Economics & Finance (2023), 11: 2271658                                                                                                              
https://doi.org/10.1080/23322039.2023.2271658                                                                                                                                                       

Page 21 of 35



Ta
bl

e 
5.

 (C
on

tin
ue

d)
 

ID
IV

VA
IC

HC
E

SC
E

ID
IV

CE
E

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

ID
IV

*V
AI

C
.0

66
**

*

(.0
06

)

ID
IV

*H
CE

.1
64

**
*

(.0
16

)

ID
IV

*S
CE

.1
78

**
*

(.0
49

)

ID
IV

*C
EE

−.
06

2*

(.0
31

)

_c
on

s
.1

16
−2

.4
9*

**
−1

.8
36

**
*

1.
06

7*
**

−.
44

4*
**

23
.7

69
**

*
23

.6
63

**
*

.4
32

**
*

1.
60

3*
**

To
ta

l E
ff

ec
t 

(β
1 

+ 
β 2

 *
VA

IC
jit

) 
(d

y/
dx

) 
To

ta
l E

ff
ec

t 
(β

1 
+ 

β 2
 *
H
CE

jit
) 

(d
y/

dx
) 

To
ta

l E
ff

ec
t 

(β
1 

+ 
β 2

 *
SC

E j
it
) 

(d
y/

dx
) 

To
ta

l E
ff

ec
t 

(β
1 

+ 
β 2

 *
CE

E j
it
) 

(d
y/

dx
)

(.2
72

)
(.3

81
)

(.2
93

)
(.3

03
)

(.0
6)

(3
.0

37
) 

0.
25

7*
**

 
(0

.1
18

)

(1
.3

97
) 

0.
51

5*
**

 
(0

.0
84

)

(.1
55

) 
0.

07
3 

(0
.0

47
)

(.5
) 

-0
.1

03
**

* 
(0

.0
13

)

O
bs

 
AR

(1
) 

AR
(2

) 
Sa

rg
an

 
H

an
se

n

15
27

 
0.

42
9 

0.
00

0 
0.

00
0 

0.
27

2

15
27

 
0.

00
1 

0.
42

0 
0.

00
0 

0.
28

1

15
27

 
0.

00
2 

0.
42

8 
0.

00
0 

0.
22

5

15
26

 
0.

00
2 

0.
41

5 
0.

00
0 

0.
32

9

15
27

 
0.

00
2 

0.
41

1 
0.

00
0 

0.
35

7

15
27

 
0.

00
0 

0.
46

6 
0.

00
0 

0.
35

8

15
27

 
0.

00
2 

0.
58

1 
0.

00
0 

0.
27

8

15
26

 
0.

00
0 

0.
35

3 
0.

00
0 

0.
26

7

15
27

 
0.

00
1 

0.
26

0 
0.

00
0 

0.
28

8

St
an

da
rd

 e
rr

or
s 

ar
e 

in
 p

ar
en

th
es

es
, *

**
p 

< 
.0

1,
 S

ig
ni

fic
an

t 
at

 1
%

, *
*p

 <
 .0

5,
 S

ig
ni

fic
an

t 
at

 5
%

 a
nd

 *
p 

< 
.1

, S
ig

ni
fic

an
t 

at
 1

0 
So

ur
ce

: (
Au

th
or

s’
 c

om
pu

ta
tio

n,
 2

02
2)

. 
No

te
: C

ol
um

n 
(1

) r
ep

re
se

nt
 th

e 
ef

fe
ct

 o
f i

nc
om

e 
di

ve
rs

ifi
ca

tio
n 

on
 b

an
ks

 p
ro

fit
ab

ili
ty

 in
 S

SA
, C

ol
um

n 
(2

), 
(3

), 
(4

) a
nd

 (5
) r

ep
re

se
nt

 th
e 

ef
fe

ct
 o

f t
he

 c
om

po
ne

nt
s 

of
 in

te
lle

ct
ua

l c
ap

ita
l; 

VA
IC

, H
CE

, S
CE

 a
nd

 C
EE

 
on

 b
an

ks
 p

ro
fit

ab
ili

ty
 in

 S
SA

 re
sp

ec
tiv

el
y.

 C
ol

um
n 

(6
), 

(7
), 

(8
) a

nd
 (9

) r
ep

re
se

nt
s 

th
e 

m
od

er
at

in
g 

ro
le

 o
f (

VA
IC

*I
DI

V)
, (

HC
E*

ID
IV

), 
(S

CE
*I

DI
V)

 a
nd

 (C
EE

*I
DI

V)
 o

n 
ba

nk
s 

pr
of

ita
bi

lit
y 

in
 S

SA
 re

sp
ec

tiv
el

y.
 M

od
el

 
(4

) w
as

 u
se

d 
in

 e
st

im
at

in
g 

th
e 

di
re

ct
 e

ffe
ct

 o
n 

ID
IV

, V
AI

C,
 H

CE
, S

CE
 a

nd
 C

EE
 o

n 
PR

O
F 

in
 C

ol
um

n 
(1

), 
(2

), 
(3

), 
(4

) a
nd

 (5
). 

M
od

el
 (5

), 
(6

), 
(7

) a
nd

 (8
) w

er
e 

us
ed

 in
 e

st
im

at
in

g 
th

e 
m

od
er

at
in

g 
ef

fe
ct

 o
f V

AI
C,

 
HC

E,
 S

CE
 a

nd
 C

EE
 o

n 
PR

O
F 

in
 C

ol
um

n 
(6

), 
(7

), 
(8

) a
nd

 (9
). 

M
od

el
 (9

), 
((1

0)
, (

11
) a

nd
 (1

2)
 w

er
e 

us
ed

 in
 e

st
im

at
in

g 
th

e 
To

ta
l E

ffe
ct

. 

Kwaku Mensah Mawutor et al., Cogent Economics & Finance (2023), 11: 2271658                                                                                                              
https://doi.org/10.1080/23322039.2023.2271658

Page 22 of 35



dynamic panel threshold regression for VAIC and all the other components of VAIC as propounded 
by Pulic (Pulic, 1998, 2000), HCE, SCE, and CEE samples in Table A1. VAIC is in column (1), column 
(2), and column (3) for the low regime, high regime, and overall regime, respectively. However, the 
measures of HCE are in columns (4), column (5), and column (6) for the low regime, high regime, 
and overall regression, respectively, while SCE is in columns (7), column (8), and column (9) for the 
low regime, high regime, and overall regime, respectively, and finally, CEE is in column (10), column 
(11) and column (12) for the low regime, high regime, and overall regime, respectively. Table 7, 
column 1, presents the results of Model 13, which was used to test whether IC has no linear effect 
on the relationship between income diversification and profitability of banks in SSA. The authors 
used the VAIC that a bank has as the regime-switching trigger for column 1 in Table 7. The study 
also used the components of VAIC as the regime-switching trigger. In columns (4), column (5), and 
column (6), HCE was used as the regime-switching trigger; in column (7), columns (8), and column 
(9), SCE was used as the regime-switching trigger; and in column (10), column (11) and column 
(12) the authors used CEE as the regime-switching trigger.

The study found threshold values of 4.201 for VAIC. In column 1, the study found a significant 
positive coefficient of 0.790 above the threshold value and a significant negative coefficient of 
−0.737 below the threshold in column 2. Findings imply that VAIC of banks only contributes to the 
profitability of banks at the high regime of VAIC. The results align with Barney’s (2012) study, 
which indicated that an organization’s resources influence its effectiveness. According to the 
resource-based theory, firms require resources to implement strategies that ultimately determine 
their efficiency and effectiveness level (Barney, 2012). The findings also imply that the impact of 
VAIC on the performance of banks in SSA is stronger in the high regime of VAIC above a threshold 
value of 4.201. The positive effects of VAIC on banks’ profitability in SSA are only set above 
a certain threshold of bank VAIC. It can also be explained that VAIC has a non-linear significant 
positive impact on the relationship between income diversification and profitability of banks in SSA 
above a threshold value of 4.201. The positive and significant effect of VAIC on bank performance 
at the high regime of VAIC can be explained by the superior financial performance of SSA banks, 
which is a product of the best match of firm resources, strategies, and market opportunities. 
Specifically, SSA banks should continually invest in VAIC and innovation to renew and reconfigure 
congruent competencies with the external environment. The resource-based perspective hypoth
esis, therefore, portends that VAIC is crucial in building competitive advantages and, consequently, 
might result in variations in performance among enterprises, nations, and regions. Based on the 
resource-based view theory, it can also be argued that diversified banks with high-level IC will tend 
to focus on their non-traditional banking businesses and provide them with high quality, agility, 
and speed to improve their financial performance. Studies have also revealed that firms can 
leverage their knowledge resources through diversification to enhance performance (Chung 
et al., 2019; Fisch & Schmeisser, 2020).

As part of the components of VAIC, the study also used HCE as the regime-switching trigger for 
columns (4), column (5), and column (6). The study also found threshold values of 4.431 for HCE for 
banks in SSA. The study found an insignificant negative coefficient of −0.013 below the threshold 
value of 4.431 for HCE. The study found that HCE positively affects banks’ profitability for the 
overall sample in column 6 with a coefficient value of 0.131 at a 1% significance level. However, 
the impact is only positive and statistically significant for banks above the threshold value of 4.431, 
with a coefficient of 0.436 in column 5, greater than the coefficient of the overall sample of 0.131. 
It can be argued that the positive impact of banks’ human capital on profitability above the 
threshold in column 5 disappears when the human capital efficiency of banks weakens below 
the threshold value of 4.431. This implies that banks with weak HCE in SSA may have harmful 
outcomes for income diversification and profitability. It can also be argued that SSA banks with 
experienced and knowledgeable employees can provide innovative products and services to 
increase profitability. Studies revealed that high financial performance emanates from matching 
the firm’s capabilities to market opportunities (Carnes et al., 2017; Feng et al., 2017). Addressing 
weak human capital efficiency in SSA banking sector requires concerted efforts from various 
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stakeholders, including banks, regulatory authorities, educational institutions, and industry asso
ciations. Investments in training and development programs, talent acquisition strategies, and 
collaborations with academic institutions can help enhance the skills and capabilities of banking 
professionals in SSA. It can be concluded that SSA countries should invest in human capital 
development in the banking sector because investment in human capital is expected to promote 
the financial performance of banks in SSA.

As presented in Table 7, the results of the study show threshold values of 0.348 for SCE, which 
was also used as the regime-switching trigger for columns (7), column (8), and column (9). The 
study results found that SCE positively impacts banks’ performance for the overall sample, which is 
significant at 10%. However, the study reports an insignificant negative coefficient (0.012) above 
the threshold and a significant positive coefficient (0.268) below the threshold for SCE. The findings 
show that although SCE positively impacts banks’ profitability, the impact is only felt below the 
threshold value with a coefficient of (0.268). The results indicated that the positive effects of SCE 
on banks’ profitability wane and become negative above a threshold value of (0.348). This implies 
that banks in SSA have not been able to invest much in SCE. It can be argued that structural capital 
investment in banks, such as core banking systems, digital channels and platforms, risk manage
ment systems, data analytics and business intelligence, cybersecurity infrastructure and compli
ance and regulatory systems in SSA, is inadequate, resulting in a negative coefficient above the 
threshold value of SCE. However, it may also be argued that structural capital investment has 
become a costly and resource-intensive endeavour for banks in SSA. This implies that the costs 
associated with structural capital investment result in higher transaction costs for banks in SSA, 
rendering them highly uncompetitive.

Consequently, excessive structural capital investment may somewhat discourage the financial 
performance of banks in SSA due to the cost associated with investing in banks’ structural capital, 
such as robust IT infrastructure and good internal processes and procedures. Findings also suggest 
that weak investment in structural capital in the banking sector in SSA might negatively affect 
banks’ profitability at the high regime. According to Swart (2006), structural capital is the backbone 
of an organization. This implies that a diversified bank with high and robust structural capital in 
SSA will have supportive structures and a culture for learning and development, creating value for 
the bank. Previous empirical studies concluded that a diversified bank coupled with poor data
bases, poor software and hardware, and weak organizational structures would have minimal 
success (Al-Zoubi, 2013; Bontis, 1996).

Table 6. Dynamic panel threshold test of intellectual capital on the relationship between 
income diversification and banks’ performance

Components of IC

(1) 
VAIC

(2) 
HCE

(3) 
SCE

(4) 
CEE

Linearity Test (Prob) 0.000 0.000 0.000 0.000

No. of bootstrap 
replications

2000 2000 2000 2000

Trimming 
percentage

0.15 0.15 0.15 0.15

Grid number 100 100 100 100

Null: There is no threshold effect of VAIC on the relationship between income diversification and bank performance in 
Sub-Saharan Africa. Two thousand (2000) bootstrap replications are employed with 15 percentage trimming for the 
threshold tests. 
Source: (Authors’ computation, 2022). 
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Finally, the study used CEE, which is also a component of VAIC, as the regime-switching trigger 
for column (10), column (11), and column (12) in Table 7. The study provides evidence of 
a negative impact of capital employed on banks’ profitability across all capital employed levels 
for the overall sample. The study shows a significant negative coefficient (−0.083) below the 
threshold and a significant negative coefficient (−0.058) above the threshold value. Although this 
study shows a negative impact of capital employed on the profitability of banks in SSA at all levels 
of capital employed column (10), column (11), and column (12), the negative effect is more 
pronounced at a higher level (−0.083) of capital employed than at the lower regime (below the 
threshold) value of −0.058 of capital employed. This indicated that for SSA banks to improve their 
financial performance through income diversification, they needed to improve their capital base.

5. Conclusion and policy recommendations
Globally, the banking business is metamorphosing from a traditional intermediation business due 
to competition, liberalization, technological development, globalization, and customer-centricity. 
Banks are exploring new ways to provide a comprehensive service to their customers with speed, 
agility, integrity, and a lower cost. The question of what diversification strategy to employ or how 
a bank’s revenue model needs to be are essential issues discussed by analysts, bankers, and 
decision-support staff such as management accountants. This current study analyzed the effect of 
income diversification and intellectual capital on banks’ profitability in SSA. The study results show 
that increased income diversification adversely impacted banks’ profitability in SSA. Specifically, 
a shift from interest-yielding income to non-interest income activities results in bank losses 
regarding banks’ profits. Therefore, the study concludes that focused banks in SSA are more 
profitable than diversified banks. The study results highlighted that focusing on non-interest 
income sources provides an income diversification loss to banks, particularly SSA banks. This 
implies that SSA banks may not have sophisticated technology and other resources required to 
compete in non-traditional banking activities. The importance of knowledge-based capital is 
gradually increasing, particularly in today’s era of knowledge-based economies. The study also 
revealed that IC improves bank performance in SSA. This is driven by human capital and the 
structural capital base of SSA banks. Even though there has been an improvement in VAIC and its 
components in SSA, the study concludes that the efficiency of banks’ IC investments is still 
relatively low in SSA.

The study also found that VAIC positively and significantly moderated the relationship between 
income diversification and banks’ profitability in SSA. Hence, leveraging intellectual capital through 
non-traditional banking activities increases income diversification’s impact on the profitability of 
SSA banks. The findings clearly show the role of income diversification in improving the perfor
mance of banks through intellectual capital. The results of this study suggest that the effects of 
income diversification on banks’ profitability may differ for banks due to the different levels of 
intellectual capital of banks in SSA. The study revealed that VAIC, HCE, and SCE significantly and 
positively impact the relationship between income diversification and bank performance in SSA 
below a certain threshold value. However, an adverse effect of VAIC, HCE, and SCE on banks’ 
performance in SSA set above a certain threshold of VAIC, HCE, and SCE that banks have attained. 
It can be argued that diversified banks with high levels of intellectual capital will tend to focus on 
their non-traditional banking businesses and provide them with high quality, agility, and speed to 
improve their financial performance. This study also provides empirical evidence explained by the 
resource-based view and signalling theories to justify the claim that banks with better IC have 
greater financial performance.

The findings of the study have some policy implications. First, bank managers in SSA should 
leverage intellectual capital to contribute most significantly toward the value creation efficiency of 
the banking system in SSA. This is because, in line with the Resource-Based View Theory, for 
competitiveness and long-term survival, bank managers should concentrate on organizational 
learning to nurture the combined capabilities of their human resources to ensure effective and 
prudent facilitation and use of intellectual capital resources for enhanced bank performance. 
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Secondly, the study recommends that when bank managers in SSA operate outside the scope of 
their traditional banking activities, they should have sophisticated human resources and manage
rial skills to make the banking system in SSA competitive. Bank managers must, therefore, ensure 
the prudent and innovative use of resources to enhance the financial performance of SSA banks’ 
diversified portfolios. Bank managers should consequently focus on a strategy that focuses on 
increasing their interest income to avoid losses from non-traditional banking activities in SSA 
banking system. Thirdly, the study provides evidence that the impact of IC on the profitability of 
banks in SSA is non-linear and, therefore, threshold-specific. Consequently, policymakers in the 
banking sector in SSA should be aware of potential threshold effects to reap the maximum benefits 
from intellectual capital. Therefore, policymakers and regulators in the banking sector in SSA 
should develop a policy that increases the intellectual capital of banks to improve the profit of 
diversified non-traditional banking activities in SSA.

Lastly, limitations to this study may offer opportunities for further research. The study used only 
ROA as a measure of banks’ profitability. While this keeps the analysis simple, future studies may 
use various performance indicators in examining the impact of the various components of IC on 
bank performance across the globe. Future studies can extend to other countries and sectors of 
the economies, which might shed more light on income diversification, asset diversification, 
geographical diversification, and intellectual capital’s effect on financial performance. 
Subsequently, there is a need to undertake a cross-industry study comparing the regions in 
Africa or the countries or a cross-continent study comparing banks in Africa to banks on other 
continents.
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Appendix

Table A1. Endogeneity test

Test of endogeneity (orthogonality 
conditions)
GMM C statistic chi2(1) = 8.66026 (p = 0.0033)

Source: Authors Computation using STATA 15 (2022). 
Ho: variables are exogenous. 

Table A2. Breusch-Pagan/Cook-Weisberg test for heteroscedasticity
chi2(1) = 1204.26

Prob > chi2 = 0.0000

Ho: Constant variance. 
Variables: fitted values of ROA 

Table A3. Wooldridge test for autocorrelation in panel data
F(1, 63) = 10.303

Prob > F = 0.0021
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