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Abstract 
Intellectual capital (IC) is considered a valuable asset for the company's wealth creation and 
sustainable development; however, the findings regarding its impact on the company's financial 
performance and intellectual capital are limited and mixed. This paper aims to investigate the 
endogeneity problem on intellectual capital and firm’s performance. In addition, past studies on this 
particular matter has been using static panel model. Though, the static model may not be able to 
resolve the reverse causality and endogeneity related to the relationship. Dynamic panel data 
approach is the best in estimating endogeneity and reverse-causality problems. Therefore, this study 
suggesting that in the future, researchers should use dynamic models to study these relationships. In 
order to control the endogenous effect, GMM model is used as it is appropriate for panel data, and 
it provides consistent results in the presence of endogeneity. This is due to the fact that, GMM 
estimator can produce consistent results in the presence of heteroscedasticity and resolve 
autocorrelation by differencing. Dynamic model is recommended as intellectual capital and firm 
performance is endogenous so the relationship between both of this variable and the regressor may 
also be correlated with error term. 
Keywords: Endogeneity, Intellectual Capital, Firm’s performance, Dynamic Panel Data, System 
GMM, Modified Value-Added Intellectual Capital (MVAIC). 
 
Introduction 

Company's financial performance mainly reflects the overall growth and financial status of 
the business sector in a specific period. A well-performing company will be able to maximize 
shareholder wealth and profitability, and then ultimately maintain its business (Naz & Ijaz, 2016). 
Successful companies represent an important part of developing countries. Many economists 
consider them in parallel with the engine when deciding their economic, social and political 
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development. In order to survive in a highly competitive business environment, every company 
should operate under conditions of good performance. Therefore, evaluating the performance of an 
organization has always been one of the concerns of the management team of organizations and 
researchers. Researchers have made greater efforts to determine the metrics for the performance 
concept. 

In the era of knowledge economy, sources of economic value and wealth comprises not only 
from the goods manufactured by enterprises but also their intangible assets, such as intellectual 
capital. Therefore, intellectual capital will attribute to further role in creating value. In the knowledge 
based socio-economic period where intellectual capital has become one of the production factors, 
performance measurements for firm may not be possible with traditional accounting practices 
anymore (Nuryaman, 2015) . Therefore, there is a growing need to develop new methods taking 
account of the intellectual capital, as it often portrayed as a roof of the organization’s performance 
achievement (Asongu & Andres, 2019) 

 
According to resource-based theory, the resources existing in an enterprise can be divided 

into tangible resources and intangible resources. Intellectual capital is an intangible resource, and 
these resources that meet the criteria of valuable, rare, inimitable, and non-substitutable can provide 
additional advantages for companies to gain further advantages (Barney, 1991).Intangible resources 
are one of the key sources of a company's competitive advantage and wealth creation (Adnan, 
Abdulhamid, & Sohail, 2018; Jancenelle, 2015; Saddam, 2020; Sumedrea, 2013). 

Intellectual capital can be described as a combination of corporate resources that helps in 
enhancing its sustainable value (Xu & Wang, 2018). To add, this investment portfolio usually 
composed of human capital, structural capital, and relationship capital is actually a factor that drives 
firm’s performance (Sulanjaku, 2014).Human capital can be associated with the processes involved 
in coaching, education, and other skill programs to enhance or increase skills, abilities, value, and 
social assets. Structural capital revolves around the intellectual property rights of a company that is 
largely independent of employees, such as databases, organizational charts, software, processes, and 
hardware. Relational capital is the third main component of intellectual capital, which can be defined 
as valuable assets in the relationship between the company and its stakeholders. 

Moreover, according to the research of  Ozkan, Cakan, and Kayacan (2017), intellectual capital 
can be defined as intangible assets, however, these assets are not clearly stated on the company’s 
balance sheet, but completely affect its performance. Since the purpose of the balance sheet is to 
prepare for reporting purposes, it does not provide data or value based on the actual interests of the 
company. In addition, the relationship between data obtained from financial reports (generated 
according to traditional accounting systems) and corporate value has weakened (Kamasak, 2017).In 
addition, traditional accounting systems cannot reveal the value created by intangible assets in the 
enterprise (Abiodun, 2014). Therefore, the usefulness of accounting data obtained from financial 
reports has been declining. Hence, practicality of the accounting data obtained from financial reports 
has been diminishing. This is further supported by Edvinsson and Malone (1997), the financial 
statements derived from actual accounting standards does not deliver to the managers the necessary 
information. Thus, it is difficult to predict or evaluate the company’s future financial performance, 
and its value creating factors. Consequently, the usage of financial statements which “hide” the 
intangibles can result to wrong decision making. 
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Objective of the Study 
The importance of intellectual capital is undisputable in the current economy; however, the dynamic 
nature of intellectual capital and firm performance has been disregarded in the past literature. Thus, 
the objective of this study is to: 
 

• To explain the importance of intellectual capital in knowledge-based economy and in 
fostering firm’s performance. 

• To clarify the dynamic relationship (endogeneity) between intellectual capital and firm’s 
performance. 

• To enlighten the issues arises in the previous literature by using  static model of estimation in 
studying the relationship between intellectual capital and firm performance. 

 
Literature Review 
Issues on Past Researches on the Relationship between Intellectual Capital and Firm’s 
Performance. 
 Studies on intellectual capital and firm performance has been thoroughly studied using static 
models (Domenico Celenza & Fabrizio Rossi, 2014; Chen, Cheng, & Hwang, 2005; Chizari, Mehrjardi, 
Sadrabadi, & Mehrjardi, 2016; Chu, Chan, & Wu, 2011; M Clarke, Seng, & Whiting, 2011; Dzenopoljac, 
Janosevic, & Bontis, 2016; Firer & Williams, 2003; Gan & Saleh, 2008; Ghosh & Mondal, 2009; Kamath, 
2007; Kweh, Ting, Le, & Zhang, 2019; Maditinos, Chatzoudes, Tsairidis, & Theriou, 2011; Rahman, 
2012; Tan, Plowman, & Hancock, 2008; Vishnu & Gupta, 2014; Zeghal & Maaloul, 2010) . But, the 
static model always unobserved individual-specific, time-invariant effects, and the residual 
disturbance term has zero mean, constant variance, and is uncorrelated across time and individuals 
(Brañas-Garza, Bucheli, & Muñoz, 2011).Moreover, the relationship between intellectual capital and 
firm performance is bidirectional and hence, dynamic model should be appropriate rather than static 
(Baltagi, 2001). 
 

Bidirectional relationship occurs when the current value of the independent variable under 
study is affected by the past value of the dependent variable, thus, dynamic endogeneity occurs, 
which may lead to estimation bias. Therefore, violation of the strict exogenous assumption in the 
fixed effect estimator (Arellano & Bond, 1991).Hence, in this condition, dynamic model is appropriate 
as existence of endogeneity problems between dependent and independent variables and these 
regressors may be also correlated with the error term. As such, the regression is unable to control 
dynamic panel bias. Also, the presence of fixed individual effects so it removes unobserved firms’ 
specific effects. Lastly, dynamic panels also deal with the existence of heteroskedastic and 
autocorrelation within individuals but not across the entire model. Unfortunately, only few studies 
cater the endogeneity problems between intellectual capital and firm performance, for example 
studies by (Al-Hamadanya, Rasheeb, & Mohammedc, 2020; Nadeem, 2016, 2017; Soetanto & Liem 
Pei, 2019; Tran Ngoc, Van Loan, & Vo Duc, 2020; Wintoki, Linck, & Netter, 2012; Zhang, 2021). 
Likewise, research shows that about 90% of papers published in major journals fail to adequately 
address endogenous bias (Zhang, 2021). 
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 The dynamic nature between intellectual capital and firm performance arises as each 
components of intellectual capital (human capital, structural capital, relational capital and capital 
employed) requires appropriate investments to accumulate resources. Moreover, the firm’s 
investment in these resources are made to achieve certain goals. For example, a company invests in 
human capital to increase employee motivation and to generate new ideas. Thus, investment in 
integrated circuit resources is goal-driven; therefore, the source of these investments is also 
important for review (Nadeem, 2016).So, the explanation hypothesize that firm’s investments are 
dependent on its past profit. Moreover, companies with poor performance may affect the possibility 
of their investment in intellectual capital resources. In other words, the current or future years of 
intellectual capital efficiency will depends on the company’s past performance (Nadeem, 2017).  
 

Additionally, companies with high market valuations may choose to invest more in intellectual 
capital resources in the future (Gupta, Banerjee, & Onur, 2017).Therefore, the relationship between 
intellectual capital and firm performance is dynamic instead static as the relationship is two way and 
the endogeneity problem in intellectual capital (independent variable). In brief, the relationship 
between the current year independent variable and the lagged year dependent variable will lead to 
unfair result if static model for example POLS, Fixed effect (FE) or  Random effect (RE) are used (Al-
Hamadanya et al., 2020; Nadeem, 2016, 2017; Soetanto & Liem Pei, 2019; Tran Ngoc et al., 2020; 
Wintoki et al., 2012; Zhang, 2021). As, static panels is only consistent when all the explanatory 
variables are exogenous and do not correlate with the individual specific effects. However, since the 
POLS estimator does not consider the model error structure, the estimator is ineffective for this 
study. Moreover, endogenous bias may lead to inconsistent estimates and wrong inferences, which 
may provide misleading conclusions and inappropriate theoretical explanations (Zhang, 2021). 
Sometimes this deviation may even lead to the wrong sign of the coefficient (Ullah, Akhtar, & 
Zaefarian, 2018).Furthermore, when the lagged-dependent variables are included in the model, the 
POLS estimator becomes biased due to the correlation between the dependent variables and the 
individual-specific effects of either permanent or random effects. Therefore, in this situation it is 
concluded that intellectual capital is endogenous and will only provide robust result with Generalized 
Method of Moment (GMM). 
 

Accordingly, Soetanto and Liem Pei (2019) proposed to use dynamic panel data regression by 
Blundell and Bond (1998) system generalized method of moment (GMM) estimator to produce 
reliable results. In order to obtain vigorous estimates, a Generalized Method of Moment (GMM) 
panel estimator is suggested. GMM proposed by Arellano and Bond (1991) is due to the potential 
endogeneity of independent variables, inclusion of the lagged dependent variable and the presence 
of the firm-specific effects.   

 
Consequently, in this study to capture the dynamic relationship between intellectual capital 

and firm performance, dynamic panel regression is suggested .Therefore, it may be attributing to 
both relationship between independent and dependent variable and these regressors may be also 
correlated with the error term. As such, the regression is unable to control dynamic panel bias. Next, 
the time invariant characteristic i.e. fixed effects namely demographics and geography may be 
correlated with the explanatory variables. The error terms in the regression which are consist of 
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unobserved specific effect and the observation specific effect respectively are founded in the fixed 
effects. Hence, dynamic model could help in solving endogeneity problem for this study in the 
independent variable of intellectual capital(intellectual capital including human capital. Structural 
capital, relational capital and capital employed). Unfortunately, previous researches using static 
estimators such as POLS and FE or RE cannot accommodate endogenous relationship. Endogeneity is 
a common problem in statistics, econometrics, sociology, biology, and other related sciences (Zhang, 
2021). When discussing regression models, endogeneity means that some related regression 
variables are related to error terms, which leads to regression functions that deviate from the true 
conditional mean function. If the potential endogeneity is ignored, estimates based on conventional 
techniques will always be biased and inconsistent (Al-Hamadanya et al., 2020).  

 
Intellectual capital and firm performance are mean to be endogenous because current 

performance can be influenced by prior performance. It also accounts for a reverse causality from 
performance to intellectual capital (Al-Hamadanya et al., 2020). According to Babajee, Seetanah, and 
Nunkoo (2020) this endogenous relationship can be described when a high ROA may have a 
motivating effect on managers, and managers may encourage their employees to perform better. 
Consequently, the higher the ROA, the stronger the company’s ability to use for training and research 
and development activities, which can add value to the company. These evidences show that the 
relationship between intellectual capital components and company performance is not only one-way, 
but also two-way, which means that lagged company performance will affect intellectual capital 
efficiency in the current year or the next year. Hence, GMM estimator is suggested to control the 
endogeneity .An effective way to solve endogeneity is to use instrumental variables to replace the 
endogenous variable, these variables are closely related to the endogenous regression variables, but 
have nothing to do with the error term (Zhang, 2021). Secondly, it can be catered  by adding lags to 
the endogenous variable. Facts have proved that the Generalized Method of Moments (GMM) is an 
effective method to solve the endogeneity problem in the classic linear regression model (Hansen, 
1982). 

 
Recently, a study by Al-Hamadanya et al. (2020) specified that all the research conducted 

between intellectual capital and firm performance have been based on static model and fails to cater 
reverse causality and endogeneity. Thus, the study suggested for a more sophisticated 
methodological approach using dynamic model. Therefore, the dynamic model would allow future 
studies to examine the direct, indirect, and endogenous effects. 

 
 Considering the endogeneity problem between intellectual capital and firm performance that 
has been disregarded in the majority of the past researches, hence, this study aims to take into the 
consideration on the dynamic nature between intellectual capital and firm performance. Previously, 
(D Celenza & F Rossi, 2014; Domenico Celenza & Fabrizio Rossi, 2014; Chen et al., 2005; Chizari et al., 
2016; Chu et al., 2011; Martin Clarke, Seng, & Whiting Rosalind, 2011; Dzenopoljac et al., 2016; Firer 
& Williams, 2003; Gan & Saleh, 2008; Ghosh & Mondal, 2009; Kamath, 2007; Kweh et al., 2019; 
Maditinos et al., 2011; Rahman, 2012; Tan et al., 2008; Vishnu & Gupta, 2014; Zeghal & Maaloul, 
2010) research on intellectual capital and firm’s financial performance has been using static model 
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for the methodology. However, using static model such as pooled ordinary lest squares method failed 
to obtain the correlation between the company’s variables over the years (Maji & Goswani, 2017).  
 
 Endogeneity may be caused by the omission of explanatory variables in the regression, which 
will cause the error term to be associated with the explanatory variables, thus violating the basic 
assumptions behind ordinary least squares (POLS) regression analysis. Secondly, this may also 
because the dependent variable is affected by one or more explanatory variables, and these 
explanatory variables are in turn affected by the dependent variable. This endogeneity can happen 
at the same time. Therefore, the simultaneous realization of related variables and explanatory 
variables will affect each other. Thirdly, it can be a dynamic type, the past realization of the 
dependent variable will affect the current realization of one or more explanatory variables. 
 

As mentioned above, there are very limited studies to cater endogeneity issues in current 
research area. The first study to test on dynamic nature between intellectual capital and firm 
performance has been done by Nadeem (2017). The study was conducted in BRICS economies by 
applying the Arellano–Bond two-step system GMM estimator to measure the dynamic relationship. 
The main aim of this study is to address the important of econometric problems such as endogeneity 
which past studies overlooked. Additionally, a study by Tran and Vo (2018) also the first to employ 
GMM method in the banking context to solve endogeneity problem. This study was conducted in Thai 
banking industry using lagged dependent variable as an instrumental variable.  
 

Recently, in the literature, the dynamic aspects of intellectual capital have been considered, 
because researchers suspect that the influence of intellectual capital on financial performance not 
only exists in the current period, but also in the future (Al-Hamadanya et al., 2020; Nadeem, 2017; 
Sardo & Serrasqueiro, 2018; Soetanto & Liem Pei, 2019; Tran Dai & Vo Duc, 2018) .Then, the lagging 
value of intellectual capital is confirmed to be beneficial to current profitability (ROA and ROE) 
(Meles, Porzio, Sampagnaro, & Verdoliva, 2016; Sardo & Serrasqueiro, 2018). 
 
Issues in Estimating Static Panel Models 

The Pooled Ordinary Least Squares (POLS) method is commonly used to estimate the 
parameters of linear regression models. The POLS estimator minimizes the sum of squared errors 
(the difference between the observed value and the predicted value). Although POLS is 
computationally practicable and can be easily used in any econometric test, it is important to 
understand the basic assumptions of POLS regression. Unfortunately, OLS method is only consistent 
when all the explanatory variables are exogenous and does not correlate with individual specific 
effects. Since the POLS estimator does not consider the model error structure, the estimator is 
inefficient.  

In addition, when the lagged dependent variable is included in the model, the POLS estimator 
will become biased due to the correlation between the dependent variable and the individual-specific 
effects of permanent or random effects. When the dependent variable is functionally specific to the 
effect of  Fixed effect or Random effect (FE or RE), then the lagged dependent variable will also 
contribute to the specific effect. Therefore, the lagging dependent variable is related to the error 
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term. Even if the error term has no serial correlation, this will cause the POLS estimator to be biased 
and inconsistent.  

The biased and inconsistency of the POLS estimator is due to the correlation between the 
lagged dependent variable and the individual-specific effect. So, by transforming the FE model, 
specific effects can be removed or dealt with. Then derived the new error clause. FE model are 
designed to study the courses, explore the relationship between predictor and outcome variables 
within an entity, and it is easy to estimate and concerned the individual characteristics of each firms 
in the sample. As FE allows for correlation between the effect and the covariates. However, the 
estimator will still bias, as the  T is with a lower data frequency. Also, FE models cannot estimate 
about the relationships with independent variables that do not change over time, only for deviations 
from the mean over time. FE models therefore “throw away important and  useful information about 
the relation between the explanatory and the explained variables  in a panel”(Nerlove, 
2005).Therefore, FE model is not appropriate to be use in this study. 

Estimation using the  Generalized least squares regression (GLS) method to estimate panel 
data for the estimated RE model encounters the same problems as the estimated  in the FE model. 
This is because in order to use the GLS method, quasi-demographic data must be performed, which 
causes the variables to be correlated with the variance. The random effects model (RE) cannot control 
endogenous and unobservable things, and requires strict erogeneity , so it is orthogonal to the 
covariates. The basic principle of using RE is that the purpose of this research is to understand the 
differences between the hypotheses and the predictors or independent variables included in the 
model. This allows time-invariant variables to act as explanatory variables. In RE, we need to specify 
those individual characteristics that may not affect the predictor variables. The problem with RE is 
that some variables may not be available, which leads to the omission of variable bias in the model. 
Thus, the GLS estimator is also biased and inconsistent. 

From the discussion above, the problem of endogenous biases appear in explanatory 
variables, the dynamic effects of lagged variable and the existence of firm-specific effects or so-called 
(Nickell, 1981) biases is impossible to solve using static panel estimation (Al-Hamadanya et al., 2020; 
Nadeem, 2017; Soetanto & Liem Pei, 2019) . Therefore, dynamic model is required to cater 
endogeneity problem by adding lagged to the endogenous variable or by  replacing the endogenous 
variable by using new variable called instrumental variable. Additionally, previous studies also 
consider the endogeneity in the research of intellectual capital and firm performance  (Al-Hamadanya 
et al., 2020; Nadeem, 2016, 2017; Soetanto & Liem Pei, 2019; Tran Ngoc et al., 2020; Wintoki et al., 
2012; Zhang, 2021). Thus, the Generalized Method of Moment (GMM) introduced by (Arellano & 
Bond, 1991) solves this problem. 
 
Conclusion 

In the present knowledge-based economy era, intellectual capital literatures have revealed 
the importance of intangible assets  to corporate finance and market performance. Also, scholars and 
practitioners are paying more and more attention to it. Intellectual capital has always been 
considered as a key value driver for companies doing business in fostering the firm performance. Yet, 
most of the studies in the past connecting intellectual capital and firm performance applied a static 
model of estimation. Though, the static model may not be able to resolve the reverse causality and 
endogeneity related to the relationship. Because, dynamic effects of lagged variable and the 
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existence of firm-specific effects (Nickell, 1981) biases is impossible to solve using static panel 
estimation. Endogeneity in the regression model refers to an explanatory variable (endogenous, such 
as human capital, structural capital, relational capital and capital employed in this study) is related to 
the error term. Therefore, endogenous bias may lead to inconsistent estimation results  (it often 
becomes the true value as the number of samples increases), which may lead to wrong inferences, 
misleading conclusions and wrong theoretical explanations (Zhang, 2021).Therefore, this study 
suggesting future research to take into consideration on the reverse-causality relationship between 
firm performance and intellectual capital by applying dynamic panel data estimation in the future. 
Furthermore, this study provides methodological gap by applying dynamic panel model estimation 
between intellectual capital and firm performance. Consequently, using the dynamic model, it helps 
in shifting from the prior methodological approaches which provides biased results to a more 
sophisticated approach. 
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