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A B S T R A C T

The effect of intellectual capital on financial performance was investigated in this paper for the period 2008 to
2019. A total of 696 observations were generated from data collected from 56 general insurance companies in 12
years. The Value Added Intelligent Coefficient Model was used and data was analysed using both static (two stage
least square, fixed and random effect) and dynamic panel regression analysis (two step system generalised method
of moments). The findings showed a significant and direct relationship between lagged return on assets, intel-
lectual capital and financial performance of insurers in the South African Development Community. Out of the
components of intellectual capital, human capital and structural capital are significantly and directly related with
return on assets while capital employed is inversely and insignificantly related with return on assets. The control
variables-underwriting risk, insurer size and leverage are all inversely and significantly affecting return on assets.
Thus, a U-shape relationship exists between intellectual capital and financial performance in general insurance
companies in the South African Development Community. Thus, the policy makers-cum-insurers’ managers
should maximise their intellectual capital as this creates competitive advantage that leads to financial perfor-
mance drive and wealth generation. The Model used in this study is an important model decision-makers can use
to assimilate intellectual capital in their decision-making procedures. This will inadvertently permit insurers to
scale themselves according to the intellectual capital efficiencies and advance in strategies that will boost their
company's financial performance.
1. Introduction

A stable insurance industry promotes economic growth and devel-
opment because a well-functioning insurance sector simplifies business
and economic relationships by spreading risk and offers lasting invest-
ment and financial stability (Wang et al., 2017). Intellectual capital is
now one of the main factors in the market climate that promotes growth
and competitiveness (Lamond et al., 2010). An intangible asset is Intel-
lectual Capital, and it can be difficult to assess its worth. In order to
identify and explain Intellectual Capital, it is necessary to take into ac-
count value development, competitive advantage and organisational
success (Obeidat, Tarhini, Masa'deh and Aqqad, 2017). Undoubtedly,
Intellectual Capital encourages wealth creation and high valued prop-
erties (Allameh, 2018). According to Santis et al. (2019), there are three
components of Intellectual Capital, namely relational capital, human
capital and structural capital. Both of these foretell the novelty of running
business operations that have a significant effect on the company's future.
As a result, the success of organisations, including insurance firms, is
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highly dependent on the maximisation of Intellectual Capital that is part
of the organisational efficiency.

In developing nations like the Southern African Development Com-
munity (SADC), economic growth is a crucial strategy for reducing
poverty. The financial sector has deteriorated over time, which is
incompatible with SADC's low economic growth. Furthermore, financial
systems are fundamentally chaotic and undeveloped. The insurance
sector within SADC has a lot of challenges that require an innovative
approach such as Intellectual Capital to address (Nkotsoe, 2018). Chal-
lenges such as restricted low penetration, low wages, lack of under-
standing and confidence, high levels of financial exclusion, lack of
infrastructure and distribution channels, lack of domestic skills as well as
lack of information, minimal opportunity to extend coverage, significant
barriers to individualisation of retail, reforms increasing regulatory
burdens, regulators not keeping pace with innovation and poor industry
coordination, can be addressed by the proper use of human, relational
and structural capital. Human capital centres on the skills and creativity
of employees. This potential is improved by training programmes which
arch 2021
rticle under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

mailto:odunayoo@dut.ac.za
http://crossmark.crossref.org/dialog/?doi=10.1016/j.heliyon.2021.e06712&domain=pdf
www.sciencedirect.com/science/journal/24058440
http://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2021.e06712
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.heliyon.2021.e06712


O.M. Olarewaju, T.S. Msomi Heliyon 7 (2021) e06712
can improve company efficiency if the employees are more effective. In
the same manner, Daum (2003) posits that structural capital includes
non-human assets such as patents, copyrights, rules, procedures and
decision-making policies of the organisation. Investment in this kind of
capital will definitely enhance performance. According to Subramaniam
and Youndt (2005), relational capital is also relationships the firm keeps
with external stakeholders such as trust, experience and knowledge. This
capital prevents stakeholders like customers from forsaking the profit-
able relationship (Daum, 2003).

Previous studies such as those by Sardo and Serrasqueiro (2017), Xu
and Wang (2018), Buallay (2019), Rahayu and Ramadhanti (2019),
Barbosa et al. (2016), Bontis et al. (2018), Ozkan et al. (2017) and Sca-
farto et al. (2016) have established substantial affiliation between com-
ponents of Intellectual Capital as well as organisational performance in
various sectors such as banks, agribusiness, tourism, health,
manufacturing, social cooperative enterprise, automobile industry, pub-
lic companies, higher education, social cooperatives etc. While there are
few studies on the insurance sector in this context, scholars such as Asare
et al. (2017) and Oppong et al. (2019) have conducted studies on Intel-
lectual Capital and insurance sector performance in some African
countries.

However, there has been no known regional study on SADC in this
context. The only evident study on the SADC insurance sector was on the
determinant of penetration by Nkotsoe (2018) which is just one of the
challenges of the SADC insurance sector that proper implementation of
the components of Intellectual Capital could have solved. Since the ma-
jority of studies on Intellectual Capital focused on the developed econ-
omies such as China, Europe, Asia, Australia and North America, this
research will bridge this research gap and contribute to existing knowl-
edge by considering the three components of Intellectual Capital using
the Value Added Intellectual Coefficient in the SADC insurance sector,
particularly in general insurance companies. This study is necessary and
very relevant to SADC as SADC comprises of developing economies that
struggle with economic growth. The role of insurance in economic
growth across the globe cannot be overemphasised. Sub-Saharan Africa's
insurance sector, SADC inclusive, is faced with the challenges of severe
constraint of incomes, a prevalent lack of awareness and trust of insur-
ance, excessive financial exclusion, poor infrastructure limits, shortage of
agent networks, skills deficit and data shortage, partial incentive to
enlarge coverage, considerable barriers to launch into individualised
retail, higher entry barriers, pack of innovation by regulators and defi-
cient industry coordination1. Despite these challenges, insurance still
matters and should be improved as it does spur the capital market
development of any economy. As has been identified by Amiri et al.
(2015), one of the ways to improve the performance is to ensure the
intellectual capital is well managed because the disparity in companies'
performance is a result of the fact that the successful ones have a
well-managed strategic capital (human, relational and structural) that
their competitors lack. The effectiveness and efficiency of this sector will
definitely improve the economic growth by enhancing financial stability.
It has long been affirmed that insurance development and stability is
strongly correlated to economic growth (Lee, 2019). This study is
therefore important since Intellectual Capital has been asserted to be
capable of enhancing company profitability and consequently economic
growth (Ma�cerinskien _e and Survilait _e, 2019). Thus, in an economy such
as SADC, this study is justified, necessary and needed. While studies have
been conducted on Intellectual Capital across several sectors, the findings
on the effect of Intellectual Capital on the profitability/performance of
these sectors is equivocal. Moreover, the deep understanding of the ef-
fects of the components of Intellectual Capital on performance of these
sectors is eminent.

This paper is organised in such a way that the next section offers an
overview of the insurance industry in SADC, the third section discusses
1 https://cenfri.org/articles/the-role-of-insurance-for-growth-in-africa/.
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previous relevant studies and hypotheses development. The fourth sec-
tion explains the methodology, section five shows the model estimation,
interpretation and discussion of findings, and in the last section, the
paper is concluded.

2. Overview of SADC insurance sector

SADC was assembled in 1992 with 16 countries (Mlambo, 2020). In
Southern Africa by growth in the economy as well as peace and stability,
SADC is dedicated to regional economic integration and poverty eradi-
cation (Masimirembwa, 2018). SADC is made up of many underdevel-
oped and emerging economies, with growth in the insurance sector
remaining largely astounding (Asongu, 2020). Overall economic devel-
opment in the area over the past years, nevertheless, has been able to
gradually generate growth opportunities for the region's insurance in-
dustry. The emergence of many growing markets has been one of the
major aspects driving the insurance sector in Southern Africa (Asongu
and Odhiambo, 2020). Insurance penetration in SADC is extremely poor,
suggesting a major increase in the runway (Nhabinde and Heshmati,
2020). Regulatory barriers are usually lower and laws are less burden-
some, although there are a few exceptions. The health of the SADC
countries' population is improving and Southern Africa also has a strong
young population. However, the possible negative risks of doing trade
with SADC can never be overlooked (Nhabinde and Heshmati, 2020).

It does not seem to overshadow good traits, but political uncertainty,
corruption, weak infrastructure, bureaucracy, government regulations
and stagnation pose real risks all across the country. According to a Fin-
mark Trust (2019) report, the insurance sector has the tremendous po-
tential for growth as 94.5 per cent of the region's population is not formally
self-insured. In the region, South Africa has the best developing markets,
including an increasingly organised stock exchange and a large bond
market (Alhassan and Biekpe, 2017). Africa is increasingly heading to-
wards a stable future and overwhelming support for the insurance sector
for the sustainability and development of the economy. This encourages
savings and spending, job creation, development in capital and financial
markets. The insurance sector in Africa remains one of the most chal-
lenged, but at the same time industry representatives continue to develop
andmake adjustments to take full advantage of themany opportunities for
growth which are also emerging (Padayachee et al., 2019).

Throughout the years since the global economic crisis, the economic
and political complexities of the region have slowed down investment and
insurance expansion. Even then, the insurance sector in SADC is the least
penetrated in the world and the prospects for development are immense
(Padmore, 2019). The SADC insurance market is facing more uncertainty
than any other sector, raising threats to others and providing potential
growth prospects for others (Burkhanov, 2020). The pace of progress in
the insurance sector has been greater than initially predicted and will
encourage more progress. As a result, the insurance sector plays an
important role in handling investments for diverse firms, adding signifi-
cant inflows to financial and economic growth (Alhassan and Biekpe,
2017). The insurance sector is seen as ingrained during the off chance that
it has the capacity to resolve the economic crisis associated with that
money, thereby reinforcing the economic structure of each country (Lee,
2019).

South Africa is doing very well and has the fourth biggest insurance
sector in the developing economies community (Chinaka, 2016). The
South African insurance sector is underpinned by a stable regulatory
environment, a diversification multi-channel distribution and a strong
degree of local competitiveness (Mushunje and Mashasha, 2020). South
Africa has the highest insurance penetration of the developing economies
under analysis at 12.89 per cent, well above China at 4.2 per cent, which
placed second on this index (Asongu and Odhiambo, 2020). The border
markets of Namibia are an excellent country with a penetration rate of
7.25 per cent, while the rate of Tunisia is 2.14 per cent. Overall,
Zimbabwe witnessed healthy overall premium growth in 2018. Unfor-
tunately, other SADC countries have seen little meaningful progress in
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recent years. Investment researchers also look at the reported average
insurance premiums (GPW) when comparing insurance companies from
various regions across the globe. According to a Deloitte report in 2020,
Africa's GPW constitutes 1.56 per cent of the world's GPW. South Africa is
the continent's king, responsible for 0.93 per cent of the world's GPW.

3. Reviews of prior related studies and hypotheses development

Value Added Capital Employed (VACA): Value added capital
employed reflects the book value of the company's net assets. Habibah
and Riharjo (2016) revealed a clear and positive effect of the value added
equity used for financial results, which means that companies with effi-
cient operating procedures will have an ideal market and consumer
environment. Every dollar invested in human resources capital is a
contribution which is generated to provide value to the business (Hab-
ibah and Riharjo, 2016). VA created by a physically active capital unit is
the VACA. This ratio demonstrates the contribution each capital
employed (CE) unit makes to the value added organisation (Yudawisastra
et al., 2018; Safitriani, 2018). In the same manner, Habibah and Riharjo
(2016) averred that the value added capital used in the creation of an
Intellectual Capital system positively and significantly related with and
affects the financial overall performance of the organisation.

H01. Capital employed has no effect on financial performance of SADC
general insurance companies.

Value Added Human Capital (VAHC): Due to human interaction,
human capital (HC) is a major pillar of Intellectual Capital, a vital source
of intangible value in the intellectual century (Guest, 2017). Human re-
sources are generally seen in management as like other factors of output,
such as machines. Management views workers as being quickly replaced
by new staff if they are unable to do their job correctly (Fernando et al.,
2019). Resource management is designed to provide every worker with
fair treatment. Differences are overlooked in terms of learning and
function, as are differences in needs and family and personal circum-
stances (Shore et al., 2018). VAHC demonstrates how much value added
funds spent on labour can be produced. This ratio demonstrates the
contribution each dollar invested in HC makes to the value added to the
business (Sudiyatmoko, 2018). A study conducted by Habibah and
Riharjo (2016) shows that VAHC is of great importance to the financial
performance of Indonesian food companies, while analysis conducted
based on Devi et al. (2017) has confirmed that VAHC does not have any
major effect on the financial performance of a company.

H02. Human capital has no effect on financial performance of SADC
general insurance companies.

Value Added Structural Capital (SCVA): Structural capital (SC) is the
capability of an entity or corporation to fulfill the standard processes and
systems of the company that help the efforts of workers to deliver in-
tellectual output as well as organisational performance such as organ-
isational culture, production processes, management philosophy as well
as other company-owned intellectual property (Ahmad et al., 2019). A
person can have a high degree of intellectuality, but if the organisation
has weak systems and processes, then it is difficult to achieve optimum
efficiency with Intellectual Capital and the capacity cannot be maximised
(Urban and Joubert, 2017). Moreover, Xu and Wang (2018) noted that
SC encompasses all information storehouses inside the organisation that
are not human. Databases, procedure manuals, organisational maps,
routines, methods and all that renders the company's worth greater than
its material worth are included in this scenario. SC derives from the
structures and principles of the business, representing external emphasis
and value creation for the future (Bellucci et al., 2020). Studies by
Habibah and Riharjo (2016), Silvia and Maftukhah (2018) and Ulfi et al.
(2019) affirmed that SCVA has a positive and vital effect on the financial
performance and firm value of the business.
3

H03. Structural capital has no effect on financial performance in SADC
general insurance companies.

Value Added Intellectual Coefficient (VAIC™): It is intended to pro-
vide information on the productivity of the value production of tangible
assets and intangible assets held by the organisation. This approach is
used to assess the efficacy of essential resources that provide the business
with added value, mainly Intellectual Capital and employed capital
centered on systemic capital and HC (Ulum et al., 2017). Arslan and Kizil
(2019) claimed that VAIC™ is meant for relevant management, share-
holders and stakeholders to perform effective monitoring as well as
assessment of the overall resources of the value added efficiency business
and each portion of the key resources of the company. This model begins
with the ability of the organisation to generate value added (VA). The
most comprehensive metric for measuring market performance and
demonstrating the ability of the organisation to generate value is VA. The
VA is measured as an input and output difference (Ermawati et al., 2017).
Tan et al. (2007) and Clarke et al. (2011) report that output (OUT) re-
flects income and covers all services sold on the market, while inputs (IN)
represent all revenue expenses. According to Arslan and Kizil (2019), the
fact that labour costs are not shown in IN is significant for this model.
Intellectual capacity (represented by labour costs) is not measured as cost
and is not included in the IN variable because of the role of the active
party in the value creation process. Throughout the VAIC™, it is one of
the financial assessments that centres on value creation.

Empirical literature has generally provided critical evidence of a
positive relationship between Intellectual Capital and corporate perfor-
mance (Al-Musali and Ismail, 2016), development of new products and
breakthrough results (Wu et al., 2008). Intellectual Capital is a shared
knowledge which is embedded in employees, company routines and in-
ternal networking connections (Jord~ao and Novas, 2017). Intellectual
Capital has been recognised as a critical source for companies to expand
and also to achieve a sustainable competitive advantage (Zakery and
Saremi, 2020). The economic value of three types of intangible business
assets, which together include Intellectual Capital, operating capital and
Structural Capital, can be defined as intellectual assets (Osinski et al.,
2017). Strategic analysts conclude that sustainability growth only can
occur if Intellectual Capital differs from business capital such that most
companies cannot benefit from it.

H04. Intellectual capital has no effect on financial performance in
SADC general insurance companies.
3.1. Theoretical underpinning: knowledge-based view

Knowledge-Based View (KBV) is an evolution of the Company's
Resource-Based View (RBV) which offers good strategic support for in-
tellectual resources (Nikolaou, 2019). KBV emerged in RBV and showed
that knowledge is in different ways in the interests of people (Maijanen,
2020). The fundamental principles of the knowledge-based philosophy of
the business come from knowledge-based viewpoints. Nevertheless, the
RBV of the organisation does not allow for the acknowledgment of suf-
ficient information. KBV's strategy is the foundation for creating HC
engagement in the company's daily operations (Boon et al., 2018). This is
accomplished by growing the contribution of staff to the company's
organisational and long-term goals. From a knowledge-based viewpoint,
businesses are creating new knowledge that is important for the gain of a
particular combination of expertise (Vardarlıer, 2016). In today's age of
innovation, businesses also compete by creating new information that is
quicker than their rivals.

4. Research method

Taking a cue from Hatane et al. (2019), Bassetti et al. (2019) and
Sunariyanto (2020), the VAIC model is used to examine the effects of
Intellectual Capital on the financial performance in the SADC general
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insurance sector for 2008 to 2019. The year 2008 was chosen because
Africa's insurance sector has been besieged since the 2008 Global
Financial Crisis. SADC is a Regional Economic Community that comprises
16-member countries and the focus of this study is on the general in-
surance sector of these countries. Secondary data extracted from S&P
CapitallQ and Refinitiv Eikon was used. The panel data of 696 observa-
tions (t ¼ 12, i ¼ 58) from 13 SADC countries was used. The remaining
three countries (Comoros, Lesotho and Eswatini) have paucity of data
and data is not available. Data was analysed using the static panel
analysis (two stage least square, fixed effect, random effect) and dynamic
panel analysis (two-step System Generalised Method of Moments). This
further makes the study unique apart from being the first of its kind in the
selected region - SADC. It is worthy to note that previous studies on In-
tellectual Capital have either been static or dynamic, but this study es-
timates the model using both static and dynamic panel regression
concurrently. Adequate post estimation tests were conducted to justify
the fitness of the models.
4.1. Model specification

VAIC™ has been widely used in measuring Intellectual Capital (Pedro
et al., 2018; Phusavat et al., 2011; Xu andWang, 2018). To use themodel,
five essential phases have been followed as proposed by Pulic (2000) and
employed by several recent studies such as Asare et al. (2017), Nourani
et al. (2018), Arslan and Kizil (2019), Xu and Liu (2020) and Singla
(2020). Furthermore, this study is unique in using this model as no
known study has been carried out on Intellectual Capital in the selected
region (SADC) as a regional study and none has tested this model on that
region not to mention of insurance companies to the best of the re-
searchers’ knowledge.

To use this model, the flowing steps have to be followed. Firstly,
assessment of the business's value added (VA). The assessment of the
business's VA is defined as the difference between the company's pro-
duction and the company's input, as follows: OUT-IN ¼ VA. Production
(OUT) is earnings from all the goods and services sold on themarket. IN is
all expenditures or costs, excluding labour costs, that fall into the busi-
ness (Massa et al., 2017). This is expressed mathematically as: VA ¼ OPþ
EC þ Dþ Awhere OP stands for operating profit, EC stands for employee
cost, D stands for depreciation and A stands for amortisation.

Secondly, integrating the VA and the capital used, particularly
physical capital and financial capital. VACA shows how much additional
value is produced by the single unit of capital employed (the book value
of the company's net assets) invested (Vo, 2018). VACA explains how
effective a business is using tangible assets. Intellectual property includes
the ability to control properties, both tangible and asset properties, in
order to be competitive with other businesses. The capacity of a company
to control capital asset resources is a type of VACA. Through proper
management of capital assets, it is presumed that the company will in-
crease the company's value and efficiency (Gorda et al., 2018). Mathe-
matically, this is expressed as: VACA ¼ VA

CA where, CA stands for capital
employed which is equal to book value of total assets minus intangible
asset.

Thirdly, linking value added to human capital (HC). The payroll ex-
penses are used as the human resources counterpart. VA coefficient of HC
indicates how much added value a unit of money invested in workers
generates (Anwar and Siddiqui, 2020). In order to succeed, the organi-
sation needs high-quality HC based on the RBT model. In fact, firms are
able to control the quality of services to the fullest in order to produce
added value as well as the competitive edge of the organisation that will
eventually increase the company's financial results (Ayub et al., 2017).
This is expressed as: VAHC ¼ VA

HC where HC stands for the total employee
cost.

Fourthly, connecting VA with structural capital (SC). The coefficient
of SC value added demonstrates the value development of the SC firm (De
Matos Pedro et al., 2020). As HC is in the value creation process, SC is not
4

an independent measure. In other words, the greater the contribution of
HC to value formation, the poorer the contribution of SC in that case
(Urban and Joubert, 2017). This is expressed as: SCVA ¼ SC

VA where SC ¼
VA� HC.

Fifthly, measure how effective each resource engagement is to VA.
The efficacy of the value development of the business is indicated by
VAIC™. The larger the value of VAIC™, the greater the productivity of
the added value of the total capital of the organisation in question. The
VAIC™method's key assumption is to conclude that the labour burden is
an advantage, not an expense. This labour strain is known as human
resources when it is viewed as an asset. Hence, to express the model in
mathematical form: VAICTM ¼ VACAþ SCVAþ VAHC. Thus, the model
to be used for investigating the effect of Intellectual Capital on firm
performance in SADC insurance company is specified as follows:

ROAit ¼ βi þ β1VAIC
TM
it þ β2Riskit þ β3Sizeit þ β4Levit þ εit (1)

ROAit ¼ βi þ β1ROAit�1 þ β2VAIC
TM
it þ β3Riskit þ β4Sizeit þ β5Levit þ εit

(2)

ROAit ¼ βi þ β1VACAit þ β2SCVAit þ β3VAHCit þ β4Riskit þ β5Sizeit
þ β6Levit þ εit

(3)

ROAit ¼ βi þ β1ROAit�1 þ β2VACAit þ β3SCVAit þ β4VAHCit þ β5Riskit
þ β6Sizeit þ β7Levit þ εit

(4)

Model 2 and 4 is the dynamic form of models 1 and 3. Explicitly, ROA
is chosen as the dependent variable and it is a proxy for the insurer's
financial performance and it is expressed as ROAit ¼ Operating profit

Total asset ; ROAit�1

is the lagged insurer's financial performance. VA stands for value added
and mathematically VA ¼ OPþ EC þ Dþ A, where OP is the operating
profit, EC is the employee cost, D is the depreciation and A is the
amortisation cost. VACA ¼ VA

CA, CA stands for capital employed which is
equal to book value of total asset minus intangible asset. SCVA ¼ SC

VA,
SC ¼ VA� HC, SC is the structural capital and HC is the human capital
cost (sum of all employee-related cost); VAHC ¼ VA

HC, HC is the total
employee related cost. The control variables: Risk is the underwriting risk
which is measured as Claim paid

Net premium received, Size stands for the logarithm of Total

Assets of the insurer. LEV is the leverage ratio and is measured as total debt
total asset.

βi; β1 � β7 represents the presumed parameters, i is the number of in-
surance companies, t is the number of years, while εit stands for the error
term.

5. Data analysis and result discussion

5.1. Preliminary analysis

The descriptive and correlation analysis was done to reveal the fea-
tures of the data and the relationship among the variables.

Table 1 above shows the descriptive results of the relationship be-
tween the Intellectual Capital, Intellectual Capital components and the
financial performance of insurance companies in SADC. The Intellectual
Capital was captured by Value Added Intellectual Coefficient and the
Intellectual Capital components were captured by Value Added Capital
Employed, Value Added Human Capital and Value Added Structural
Capital. While underwriting risk, leverage and insurer's size are control
variables used for the study, Return on Assets was used to measure the
financial performance of insurance companies under investigation. The
result revealed on average that the Return on Assets, Value Added In-
tellectual Coefficient, Value Added Human Capital and Value Added
Structural Capital, underwriting risk, leverage and size to be 0.041,
59.825, 1.164, 57.638, 0.927, 0.603, 0.690 and 3.269 respectively. The
maximum and the minimum ratio for the Return on Assets, Value Added



Table 1. Descriptive analysis.

Variable Obs Mean Std. Dev. Min Max

ROA 686 0.041 0.047 0.000 0.446

VAICTM 674 59.825 136.050 -33.284 1405.155

VACA 686 1.164 3.797 -68.344 3.199

VAHC 676 57.638 135.817 2.124 1402.415

SCVA 688 0.927 0.092 0.5292 1

RISK 590 0.603 0.870 0.004 8.532

LEV 686 0.690 0.196 0.081 1.539

SIZ 686 3.269 1.240 0.872 5.625

Note that Obs stands for number of observation, Std. Dev stands for standard deviation, Min stands for Minimum values and Max stands for Maximum values. VAIC™ is
the Value Added Intellectual Coefficient, VACA is the Value Added Capital Employed, VAHC is the Value Added Human Capital, SCVA is the Value Added Structural
Capital, RISK is the underwriting risk, LEV is the leverage ratio and SIZ stands for insurer's size.
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Intellectual Coefficient, Value Added Capital Employed, Value Added
Human Capital and Value Added Structural Capital, underwriting risk,
leverage and size were 0.000 and 0.446, -33.284 and 1405.155, -68.344
and -3.199, 2.124 and 1402.415, 0.529 and 1.000, 0.004 and 8.532,
0.081 and 1.539 and 0.872 and 5.625 respectively. The standard devi-
ation of the variables ratio of 0.047, 136.050, 3.797, 135.817, 0.092,
0.870, 0.196 and 1.024 revealed the rate at which the Return on Assets,
Value Added Intellectual Coefficient, Value Added Capital Employed,
Value Added Human Capital and Value Added Structural Capital, un-
derwriting risk, leverage and size deviated from their respective expected
ratio.

The correlation coefficients presented in Table 2 show the degree of
relationship that exists between the Intellectual Capital and financial
performance of insurance companies in SADC. From the result presented
in this table, it was discovered that Value Added Intellectual Coefficient,
Value Added Human Capital, Value Added Structural Capital, under-
writing risk, leverage ratio and insurer's size were negatively correlated
with Return on Assets which is the measure of the insurance companies'
performance under study with correlation coefficient of -0.41, -0.41,
-0.41, -0.16, -0.66 and -0.61 respectively. While Value Added Capital
Employed was found to be positively correlated with Return on Assets
with correlation coefficient of 0.31. However, it was found that the
negative correlations between the IntellectualCapital components and the
financial performance of insurance companies under consideration were
statistically insignificant while the negative correlation that the under-
writing risk, leverage and size have on the performance of the general
insurance companies in SADC were significant at the 1 per cent level.
5.2. Regression results: static and dynamic panel analysis

Both static and dynamic regression was used to estimate the unbal-
anced panel data and models of this study. In static regression, two stage
least square (2SLS), fixed and random effect (FE and RE) were used while
Table 2. Correlation analysis.

ROA VAICTM VACA VAH

ROA 1

VAICTM -0.410 1

VACA 0.309 -0.134 1

VAHC -0.406 0.991*** -0.170 1

SCVA -0.406*** 0.991*** -0.170 0258

RISK -0.157 0.277 -0.246 0.28

LEV -0.660*** 0.508*** -0.293*** 0.52

SIZ -.0607*** 0.495*** -0.354 0.49

Note: *p<10%; **<5%; ***<1%. VAIC™ is the Value Added Intellectual Coefficient
Capital, SCVA is the Value Added Structural Capital, RISK is the underwriting risk, L
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the two-step System Generalised Method of Moment technique (2SYS-
GMM) was used for the dynamic panel analysis.

The results presented in Table 3 showed the results on the Intel-
lectual Capital and the performance of insurance companies in SADC.
From the result it was discovered that Value Added Intellectual Coef-
ficient was directly related to the Return on Assets of the insurance
companies in SADC as revealed by all the aforementioned techniques.
The Z-statistic values 1.96, 2.69, 2.62 � 1.96 for the Value Added In-
tellectual Coefficient which is the Intellectual Capital efficiency posi-
tively and significantly affects Return on Assets at 5 per cent
significance level in all the identified techniques except the 2SYS-GMM
established the statistical significance of Value Added Intellectual Co-
efficient in assessing the performance of insurance companies in SADC.
From the static regression results, it denotes that Intellectual Capital is
an important driver of SADC insurance companies’ performance. This
finding endorsed the knowledge-based theory which states that busi-
nesses are creating new knowledge that is important for the gain of a
particular combination of expertise (Vardarlıer, 2016). This finding
further affirms the study by Nadeem et al. (2018) in Australia, Zeghal
and Maaloul (2010) in the United Kingdom, Lu et al. (2014) in China
and Haris et al. (2019) in Pakistan, to mention a few. However, the
previous value of Return on Assets, a measure of dynamism of the
technique adopted, revealed a direct influence on the performance of
the insurance companies and it was statistically significant at 1 per cent
and a Z-statistic value of 3.03 > 2.58. This confirms the dynamic nature
of the model.

From the findings of the control variables, underwriting risk was
inversely related with the Return on Assets as indicated from the result
obtained from all the techniques used in this study except two stage least
square where underwriting risk was directly related with the Return on
Assets, a measure of performance for the selected insurance companies.
This contradicts the traditional finance theory which postulated higher
return from higher risk. This finding implies that losses which emanate
from underwriting risk erode performance of SADC insurers. This is
C SCVA RISK LEV SIZ

1

4 0.284*** 1

4*** 0.524*** 0.195*** 1

9*** 0.499*** 0.247*** 0.723*** 1

, VACA is the Value Added Capital Employed, VAHC is the Value Added Human
EV is the leverage ratio and SIZ stands for insurer's size.



Table 3. Model 1 and 2 estimation: ROA, VAIC™, RISK, LEV, SIZ.

Variables 2SLS (ROA) FE (ROA) RE (ROA) 2SYS-GMM (ROA)

Constant 0.095*** (21.22) 0.103*** (5.16) 0.090 *** (12.75) 0.056 *** (5.20)

ROAt-1 0.328*** (3.01)

VAICTM 0.000** (1.96) 0.000** (2.69) 0.000** (2.62) 2.37E-06 (0.42)

RISK 0.000 (0.10) -0.003 (-1.13) -0.001 (-0.54) -0.000 (-0.11)

LEV -0.047*** (-5.63) -0.015 (-1.08) -0.031*** (-2.80) -0.013 (-0.63)

SIZ -0.008*** (-6.57) -0.017*** (-2.99) -0.010*** (-5.27) -0.007*** (-3.39)

Adj R2 0.268 0.481 0.516

F 55.04*** 5.43***

Wald chi2 78.55*** 490.11***

No of Instrument 21

No of Group 56 56 56

AR1 (p-value) 0.005

AR2 (p-value) 0.304

Hausman Test (p-value) 0.1896

Hansen test (p-value) 0.107

N 596 589 589 538

Note: *p<10%; **p<5%; ***p<1%; Z0.1 ¼ 1.65; Z0.05 ¼ 1.96; Z0.01 ¼ 2.58 t/z values are in parentheses. Adj R2 stands for adjusted R-squared, AR stands for Arellano
Bond test, F is the F- statistics, N is the number of observations, VAIC™ is the Value Added Intellectual Coefficient, VACA is the Value Added Capital Employed, VAHC is
the Value Added Human Capital, SCVA is the Value Added Structural Capital, RISK is the underwriting risk, LEV is the leverage ratio and SIZ stands for insurer's size.
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consistent with the findings by Akotey et al. (2013) and Alhassan et al.
(2016). Although, in this study, the identified techniques revealed the
insignificance of underwriting risk in determining the performance of
insurance companies based on Z-statistic values of 0.10, 1.13, 0.54, 0.11
< 1.96. Similarly, Leverage was also discovered to inversely influence the
Return on Assets of the insurance companies as evidently established by
all the adopted techniques. This confirms the findings of Alipour (2012)
in Iranian insurance companies, Malik (2011) in Pakistan and Alhassan
et al. (2016) in emerging markets. This implies that the more insurance
business in SADC is geared, the lesser their performance. It further im-
plies that inability of SADC insurers to maximise returns on their in-
vestment activities form the leverage provided by their clients. The
Z-statistic values 5.63 and 2.80 > 1.96 obtained from the two stage least
square (2SLS) and random effect (RE) showed the statistical significance.

The insurer size showed its inverse relation to the Return on Assets of
the insurance companies from SADC and the Z-statistic values 6.57, 2.99,
5.27 3.39> 1.96 revealed the statistical significance of size in examining
the performance of insurance companies under consideration. This con-
firms the study of Alhassan et al. (2016). This finding implies that the
larger the companies, the greater opportunity to diversify, but the
negative effect shows the mismanagement of diversification activities,
hence the surge in the variability of revenue flows. The finding further
denotes mismanagement of resources which might be due to the heartfelt
adverse impact of climate changes and other natural disasters on the
activities of insurance business. The Adjusted R-squared values 0.27,
0.48 and 0.52 revealed that the Intellectual Capital and other control
variables used in the study explained 27, 48 and 52 per cent variations in
the performance of insurance companies of SADC as established by the
2SLS, FE and RE panel regression techniques adopted for this study. The
F-statistic value 55.04 and 5.43 > 3.32 established the statistical signif-
icance at 1 per cent level for the 2SLS and FE panel regression techniques
adopted in this study. Also, the Wald chi2 values 78.55 and 490.11 >

13.28 established the statistical significance at 1 per cent level for RE
panel regression and SY-GMM techniques in determining the existing
relationship between the Intellectual Capital and performance of insur-
ance companies in SADC. The P-value 0.1896 obtained from the Haus-
man test for the RE panel model revealed a non-systematic variation of
difference coefficients Intellectual Capital of the model in examining the
performance of insurance companies.

It is worthy to note the 2SYS-GMM was considered and applied for in
this study to cater for the unnoticed endogeneity and heteroscedasticity
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menace as affirmed by Baltagi (2008). Therefore, the first and second
order serial correlation test was conducted and Hansen test for instru-
ment validity was also conducted to prove the validity of the instruments
whose insignificant p-values certifies the validity and the exogeneity of
the instrument of the model. The P-value 0.107 > 0.1 obtained from the
Hansen test of the dynamic model revealed that the adopted 2SYS-GMM
technique was moderately specified in assessing the influence of Intel-
lectual Capital on the financial performance of insurance companies
under consideration. The insignificant p-value of AR2 reveals that dis-
turbances are uncorrelated serially, and the fact that the number of in-
struments is less than the number of groups affirms the reliability of the
2SYS-GMM estimation.

The results presented in Table 4 showed the model estimation of the
three components of Intellectual capital (Structural capital, Capital
employed and Human Capital) and the financial performance of insur-
ance companies in SADC. The model was estimated using 2SLS, FE and
RE panel regression as well as a 2SYS-GMM. In this study, Value Added
Intellectual Coefficient was captured by Value Added Capital Employed,
Value Added Human Capital and Value Added Structural Capital. Thus, it
was discovered that Value Added Human Capital and Value Added
Structural Capital have a direct relationship with the insurers' financial
performance (Return on Assets) in SADC as revealed by the adopted
techniques used in this study. The Z-statistic values 1.95 and 2.29 for
Value Added Human Capital obtained from 2SLS and RE panel regression
techniques established its statistical significance in assessing the perfor-
mance of insurance companies in SADC at a 10 and 5 per cent level
respectively. This is consistent with Mondal and Ghosh (2012), Alipour
(2012), Habibah and Riharjo (2016), Asare et al. (2017) and Haris et al.
(2019) who completed a study on Human Capital and financial perfor-
mance in emerging markets in India, Iran, Jordan and Pakistan. They
found that there is a significant and positive effect of human resource on
productivity and profitability. This finding implies that the accumulation
of human skills, knowledge and experience spurs the firms' capabilities
and resources. The positive and significant effect of Value Added Human
Capital can be further explained as the combined knowledge assists firms
to gain competitive advantage, hence this results in better performance.
Following the assertions of Royal and O'Donnell (2008) and Chadha and
Parimoo (2017), Human Capital is the most crucial in positively spurring
on a firm's performance. The positive and significant effect of Value
Added Human Capital on SADC general insurers' financial performance is
consistent with the findings of studies across the world.



Table 4. Model 3 and 4 estimation: ROA, VACA, VAHC, SCVA, RISK, LEV, SIZ.

Variables 2SLS (ROA) FE (ROA) RE (ROA) 2SYS-GMM (ROA)

Constant 0.085*** (7.12) -0.056*** (-1.45) 0.049 ** (2.50) 0.031 (1.24)

ROAt-1 0.576*** (2.85)

VACA -0.001*** (-3.55) -0.001** (-2.45) -0.001*** (-3.03) -0.001*** (-4.12)

VAHC 0.000* (1.95) 0.000 (1.46) 0.000** (2.29) 0.000 (1.13)

SCVA 0.020 (1.32) 0.201*** (5.12) 0.064*** (2.64) 0.009 (0.44)

RISK 0.000 (0.10) -0.003 (-1.13) -0.001 (-0.41) -0.009* (-1.74)

LEV -0.062*** (-6.55) -0.050*** (-2.93) -0.057*** (-4.34) -0.026* (-1.76)

SIZ -0.008*** (-5.87) -0.017*** (-3.10) -0.010*** (-4.78) -0.001 (-0.24)

Adj R2 0.283 0.278 0.484

F 39.73*** 8.94***

Wald chi2 91.90*** 1984.92***

No of Instrument 27

No of Group 56 56 56

AR1 (p-value) 0.013

AR2 (p-value) 0.199

Hausman Test (p-value) 0.001***

Hansen test (p-value) 0.279

N 596 589 589 538

Note: *p<10%; **p<5%; ***p<1%; Z0.1 ¼ 1.65; Z0.05 ¼ 1.96; Z0.01 ¼ 2.58, Z values are in parentheses. Adj R2 stands for adjusted R-squared, AR stands for Arellano
Bond test, F is the F- statistics, N is the number of observations, VAIC™ is the Value Added Intellectual Coefficient, VACA is the Value Added Capital Employed, VAHC is
the Value Added Human Capital, SCVA is the Value Added Structural Capital, RISK is the underwriting risk, LEV is the leverage ratio and SIZ stands for insurer's size.
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Also, the Z-statistic values 5.12 and 2.64 for Value Added Structural
Capital obtained from the FE and RE panel regression techniques
respectively revealed the significance of Structural Capital in examining
the financial performance of insurance companies under investigation at
a 1 per cent level. This is consistent with studies by Sardo et al. (2018),
Habibah and Riharjo (2016) and Scafarto et al. (2016) but negates the
findings of Haris et al. (2019). Value Added Structural Capital's positive
and significant effect on SADC insurers' performance implies that
increased investment in non-physical components (procedures and
systems) does lead to increased efficiency, profitability and
performance.

Further, from the analysis it was discovered that Value Added
Capital Employed was inversely related with the performance of in-
surance companies in SADC. The Z-statistic values 3.55, 2.45, 3.03 and
4.12 for Value Added Capital Employed obtained from all the adopted
methods showed its statistical significance at a 1 per cent level except
for the result from the FE panel technique which was significance at a 5
per cent level. However, the previous value of Return on Assets which is
a measured of dynamism of the technique adopted revealed its direct
influence on the performance of the insurance companies and it was
statistically significant as revealed by the Z-statistic value 2.85 > 2.58 at
a 1 per cent level. The P-value 0.279 > 0.1 obtained from the Hansen
test of the dynamic model revealed that the adopted 2SYS-GMM tech-
nique specified in assessing the relationship between the Intellectual
Capital and the performance of insurance companies under consider-
ation was not over identified and as such was moderate. The negative
effect of Value Added Capital Employed on insurers’ financial perfor-
mance in SADC opposes the findings of Nawaz and Haniffa (2017) and
Sardo et al. (2018) which state that the increase in Capital Employed
prompts financial capital growth. This finding implies that SADC in-
surers are inefficient in using their financial assets to enhance their
profitability.

Basically, the three components of Intellectual Capital significantly
affect the financial performance of the SADC insurance sector. This is
consistent with the study conducted in Australia, China and the Arab
region by Joshi et al. (2013), Lu et al. (2014) and Dzenopoljac et al.
(2017) respectively. Their findings showed that Intellectual Capital,
primarily Human Capital, financial capital and Structural Capital have a
substantial effect on firm operational performance.
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From the control variables, underwriting risk had an inverse rela-
tionship with the Return on Assets as revealed from the results of all the
techniques used in this study except the 2SLS estimate where under-
writing risk had a direct relationship with the Return on Assets as a
measure of performance of the insurance companies under investigation.
In the study, the identified techniques revealed the statistical insignifi-
cance of underwriting risk in determining the performance of insurance
companies except in 2SYS-GMM which was significance at a 10 per cent
level as revealed by the Z-statistic value 1.74> 1.65. Also, Leverage ratio
was found to be inversely related with the Return on Assets as a measure
of financial performance of the insurance companies and was evidently
established by all the adopted techniques. The Z-statistic values 6.55,
2.93 and 4.34 > 2.58 indicated the statistical significance at a 1 per cent
level for Leverage from all the methods used except the 2SYS-GMM in
which it was significant at a 10 per cent level as indicated by the Z-sta-
tistic value 1.74 > 1.65. Insurer's size showed an inverse relationship
with the ROA of the insurance companies in SADC under study and the Z-
statistic values 5.87, 3.10 and 4.78 > 2.58 revealed the statistical sig-
nificance of the insurer's size at a 1 per cent level for all the techniques
used. Conversely, the 2SYS-GMM revealed the statistical insignificance of
insurer's size in examining the financial performance of SADC insurance
companies.

The Adjusted R-squared values 0.28, 0.28 and 0.48 revealed that
the Intellectual Capital and other control variables used in the study
explained 28, 28 and 48 per cent variations in the performance of
insurance companies of SADC as established by the 2SLS, FE and RE
panel regression techniques adopted for this study. The F-statistic
value 39.73 and 8.94 > 3.32 established the statistical significance at
a 1 per cent level for the 2SLS and FE panel regression techniques
adopted in this study. Moreover, the Wald chi2 values 91.90 and
1984.92 > 13.28 established the statistical significance at a 1 per cent
level for RE panel regression and 2SYS-GMM techniques in the esti-
mation of the existing relationship between the Intellectual Capital
and performance of insurance companies in SADC. The Hausman test
with null hypothesis of difference in coefficients not systematic has
0.001 P-value for the RE panel model. This leads to rejection of the
null hypothesis and thereby reveals a systematic variation of different
Intellectual Capital coefficients in the model used in examining the
performance of insurance companies. Thus, the influence of
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Intellectual Capital on financial performance of insurance companies
varies across SADC.

6. Concluding remark

Intellectual Capital majorly triggers businesses’ competitive advan-
tage. Based on the fact that the world is growing fast and there is an
increasing need for knowledge and information in all sectors, only the
firms that outrun and see ahead of others can recognise their Intellectual
Capital and grow it. Thus, management of Intellectual Capital is a crucial
competence in this knowledge-based era and this study attempts to
examine the effect of Intellectual Capital and its three components on the
financial performance of the SADC insurance sector with a focus on
general insurance. This study provides the clear understanding of these
components (Value Added Capital Employed, Value Added Human
Capital and Value Added Structural Capital) in the SADC insurance sector
using the Value Added Intellectual Coefficient Model for the period 2008
to 2019.

The estimation of model 3 and 4 is explicit enough to conclude this
study. Thus, the direct and significant effect of Value Added Human
Capital and Value Added Structural Capital on the financial performance
of SADC insurers and the inverse and significant effect of Value Added
Capital Employed on the financial performance of SADC general insurers
affirms the relevance of KBV theory in SADC insurance sectors. KBV's
strategy is the foundation for creating HC engagement in the company's
daily operations (Boon et al., 2018). This is accomplished by rising
contribution of staff to the company's long-term goals which leads to the
increase in the capability of the corporation to fulfil the standard pro-
cesses and systems of the company that help the efforts of workers to
deliver intellectual output.

Based on these findings, it is recommended that:

i. Managers should concentrate more on training and developing
staff such that customers' needs can be identified, provide full
services to customers and enhance customer orientation and
expectation regarding just-in-time response to their demands.

ii. Managers and insurers should concentrate on factors that enhance
the maximisation of structural capitals. Some of which include
regulations, enforcement of strategies, appraising human resource
productivity, evaluating IT facilities, deregulation, and using an
open system in the companies such that opinions of employees
and outsiders can be received. The effective use of these factors
enhances the achievement of developed competitive advantage
and increased penetration which later on attracts valuable cus-
tomers and leads to better financial performance.

iii. The competitive advantage accumulated by Capital Employed
should be enhanced as it negatively impacts the SADC insurers'
financial performance. Factors such as specialty, high skills,
innovative service and experienced labour force should be pro-
ductively engaged to increase the insurance coverage. All these
lead to quality products and results in higher competitive advan-
tage, increase in customer patronage and insurance penetration.

iv. Bancassurance should be encouraged because insurers are
enhancing the customers' financial stability by preserving and
minimising risks of households and firms. Finally, disclosure of
the components of Intellectual Capital in the integrated reporting
should be encouraged and monitored in an organisation. Having
all these recommendations implemented will further stabilise the
financial market in SADC.

It is thereby concluded that all the null hypotheses in this study are
rejected and for general insurance business in SADC, Intellectual Capital
significantly affects the financial performance. Thus, a U-shape rela-
tionship exists between Intellectual Capital and financial performance
which consequently informs the policy makers, and insurers’ managers
should take note that Intellectual Capital significantly spurs on financial
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performance with urgent attention and management of the relation
capital. Since Intellectual Capital contributes significantly to the perfor-
mance of insurance, efficient and effective management of Intellectual
Capital will spur financial market stability because insurers are huge
investors in the financial market.

The only limitation of this study is the inability to use data from
general insurance companies of all the 16 countries in SADC as data from
only 13 countries was available and used. This study focused on the
general insurance sector in SADC and future studies can extend to all
divisions of insurance business such as life, property, liability, guarantee
etc. Also, this study used Value Added Intellectual Coefficient Model to
measure Intellectual Capital, further studies can use other models so that
it can be seen if different results will emanate. Also, the same study can be
repeated on other economic regions of the African continent with the
inclusion of germane factors that affect insurance businesses such as
climate change, economic instability and government regulations as the
control variable.
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