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 ABSTRACT 

The development of knowledge and advancement in technology has created a 

wide-ranging transformation in societies and has led to changes in the perfor-

mance of companies in order to respond to environmental turmoil and social ex-

pectations. In this way, they tried to gain a significant competitive advantage over 

other competitors. The purpose of this study was to investigate the moderating 

role of managerial fortification in relation to the impact of technology-based ca-

pabilities on the product market competition of knowledge-based companies in 

the capital market: a source-based capabilities (DEA). This research is applied in 

terms of purpose and in terms of data envelopment analysis is a quasi-experi-

mental and post-event research in the field of positive accounting research. Then, 

based on multivariate regression, the research hypothesis was tested using Eviews 

software. The statistical population studied in this study consisted of knowledge-

based companies listed on the Tehran Stock Exchange during the years 2015 to 

2019 and 79 companies were selected and reviewed based on systematic screen-

ing. The result of testing the research hypothesis is that the technological capa-

bilities have a positive and significant effect on the product market competition 

of knowledge-based companies in the capital market. This result demonstrates 

that the resource-based technology capability based on the source-based capabil-

ities is seen as a resource against stagnation in a competitive environment and 

helps the company, to maintain flexibility in the face of environmental change in 

order to respond faster, at the same time to develop the company's competitive 

capacity to create new resources or new and innovative products, and to make the 

company's future more attractive to stakeholders with greater returns and poten-

tial risk control. 

 

1 Introduction 

The basic concept of governance is defined in a wide range, as a network of relationships that in-

cludes not only a company and its owners, but also all stakeholders including employees, customers, 

people, society, etc [1]. The most important element of this system are managers, whose decisions can 

be influential in a wide range and for which they must be accounTable to a wide range of stakeholders 
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[2]. But in unsTable and complex environmental conditions; increasing competition; with the increasing 

development of communications and technological advances, company managers are facing new con-

ditions in terms of competition, and what determines the success of firms in the survival and advance-

ment of their goals, these are the strategies that they should choose based on their decision-making 

approaches based on the turbulent environment [3]. These strategies today are different from the past, 

more than anything else, depending on the level of technology-based capabilities, because the growth 

and development of technologies has caused drastic changes in the competitive processes of companies. 

As the environment and market space changes due to the multiplicity of competitors and the intensity 

of competition, companies also have to use technology-based capabilities based on resource-based view 

to grow and achieve their goals [4]. The resource-based view is one of the foundations of technological 

capabilities in the field of knowledge-based companies, which has greatly helped to maintain the supe-

riority of companies over competitors. Because the resource-based view, due to the internal character-

istics of companies in a competitive market, evaluates the level of capabilities and capacities that can 

be developed in various dimensions such as technology core and provides the possibility of sustainable 

development for companies [5]. In other words, this approach considers the reason for the different 

competitive power of companies operating in this field, in their unique resources and assets, assets that, 

while practical, must be innovative and based on competitive values. It is noteworthy that these unique 

assets and resources are not necessarily purchasable and need to be created based on strategic mecha-

nisms based on technological costs [6]. For example, although technological development is an asset 

based on capital and cash resources, the value and level of knowledge that is generated from it is based 

on learning approaches at the competitive level of capital market companies [7]. In other words, this 

approach has features such as valuable, rare, imitability and in-substituTable for resources [8]. In fact, 

according to the resource-based view (RBV), companies always try to strengthen various infrastructures 

such as technological development by focusing on technological capabilities such as research and de-

velopment, so that information feedback is more dynamically reflected to stakeholders to increase the 

effectiveness of the company's interaction with stakeholders. This form of capital market interaction 

will be possible through the disclosure of transparent financial reporting to shareholders and investors 

[9, 10]. Technology-based capabilities also help knowledge-based companies to be more successful in 

product market competition. Carayannis & Sagi [11] using case studies of successful companies, iden-

tify key components of product competitiveness in capital market-active industries at three national 

levels; Industry and companies were identified. They examine the interrelationships between product 

market competitiveness based on productivity (profitability) and innovation and developed their obser-

vations and conclusions by creating the CPI model which is the basis for gaining a competitive ad-

vantage, while creating a dynamic interaction between the government; Industry and companies are the 

development of technology-centric competitive capabilities. On the other hand, Li et al [12] by exam-

ining the level of technological capabilities stated, lack of technology-based capabilities can reduce the 

quality of information and information asymmetry due to the company's inability to compete with other 

companies with a competitive advantage, because the lack of these capabilities is considered a kind of 

non-response to market changes and shareholders, realizing this, may lose confidence in the company's 

competitiveness for greater returns, and the company faces the risk of a financial crisis under these 

circumstances. Fang [11] also cited the existence of technology-based capabilities based on the dynam-

ics of competitive capabilities as a reason for companies to differ in profitability and gain a competitive 

advantage in the product market. They described the existence of these capabilities as a factor in infor-

mation transparency as a basis for competitiveness in the product market. In fact, technology-based 
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capabilities are a set of capabilities; Skills and infrastructure knowledge in knowledge-based companies 

to gain a competitive advantage in the product market which help companies in choosing the most 

appropriate technologies to maximize productivity to reduce their costs and create a favorable environ-

ment for sustainable development [13]. According to the descriptions given, this study seeks to inves-

tigate the moderating role of managerial entrenchment on the impact of technology-based capabilities 

on the product market competition of knowledge-based companies in the capital market based on data 

envelopment analysis (DEA) to create a technical efficiency of a company compared to competitors in 

the field of turning research and development resources into an innovative product. 

2 Literature Review 

2.1 Technological Capabilities 

Technological capability, or IT, is the ability to control IT-related costs, deliver systems on time, and 

influence business goals through IT implementation [14]. This capability has been studied from several 

perspectives; How it relates to work design, process change, power relations and collaboration [15] and 

a number of studies have examined it from a resource-based perspective [16, 17]. From the point of 

view of a resource-based approach to diversification, valuable, scarce, inimiTable and irreplaceable 

resources create a competitive advantage. Therefore, information technology should be considered as 

an organizational capability that leads to competitive advantage by leading the company to superior 

performance [18]. In addition, Madhavaram and Hunt [19] based on resource advantage theory, organ-

izational resources in a hierarchy of basic resources (such as information resources, relationships and 

human resources), combined (eg, A + B = C) and interconnected (for example, a × b) are categorized, 

because organizational capabilities and / or competencies are formed through a bowl of basic resources 

[20]. It can be said that IT capability is a source of mixed factor. Mixed sources can be measured through 

their constituent components, which can be tangible or intangible [19]. Therefore, IT capability can 

have different dimensions depending on the number of separate IT-based resources. IT capabilities can 

be divided into 4 sections and several components: [21]. 

Fig.1: Multidimensional Figure of Technological Capabilities 

 

2.2 Resource-Based View in the Development of Technological Capabilities 

The resource-based view is a competitive performance model that focuses on resources and capabil-

ities controlled by the firm as a source of competitive advantage, one of the dimensions of which is 

technology-based capability. Empirical evidence consistently states that industry structure or external 

factors cannot be the sole determinants of competitive strategy and competitive performance [22]. For 
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this reason, a group of theorists in this field such as Maiti et al [23]; Andersen [24] and Fahy [25] stated 

that having the distinct gifts of strategic resources is the ultimate determinant of strategy and perfor-

mance. This attitude is exactly in line with the phenomenon of knowledge-based competition. Such 

competition causes the long-term success of a company to depend on what it knows and understands, 

and therefore competitors look at capabilities and competencies as the key to success against their com-

petitors [26]. Resource-based view was introduced by Barney [27], and the key to success is focusing 

on intangible assets such as knowledge. In fact, these resources can act as barriers to copying and imi-

tating other assets, so they are imiTable, irreplaceable, valuable, and scarce. Other capabilities include 

team knowledge, organizational culture, organizational history, learning, management skills and the 

like. Technological capabilities help the company to achieve a competitive advantage and create more 

value for stakeholders than other competitors in the competitive market. In fact, competitive advantage 

includes a set of technological factors or capabilities of the company that always enable the company 

to show better performance than competitors [28]. 

2.3 A Resource-Based View to Developing a Competitive Advantage 

Maintaining the survival of companies in today's competitive environment leaves them with no choice 

but to gain a competitive advantage. Management theorists have proposed two approaches to competi-

tive advantage, one that is based on environmental opportunities and one that is based on the internal 

capabilities of the company [23]. Numerous studies by researchers in the last two decades, such as 

Wernerfelt [29]; Barney [27]; Byrd [30] showed that competitive advantage based on the company's 

internal capabilities is the best source for competitive advantage and was the basis for strengthening the 

resource-based view. According to this approach, both the external environment and the internal char-

acteristics of companies will have a significant impact on the success of companies [31]. The resource-

based approach pays attention to the internal characteristics of companies and is considered as a basis 

for creating value for the use of tangible and intangible assets within the company's structures. In fact, 

according to this approach, the company's strategies are based on internal resources and the develop-

ment of capacities to exploit intangible assets through which companies in a competitive environment 

can achieve a competitive advantage. In other words, when the market is constantly changing and the 

competition in it is increasing, going back and looking back for guidance and guidance in making stra-

tegic decisions will face many problems. For example, Porter's Competitive Forces model [32] used 

five external factors that underlie strategic decision-making. These factors include the bargaining power 

of resource suppliers, the bargaining power of customers, the threat of new companies entering the 

market, the threat of the presence of alternative goods, and the competition of companies with each 

other in the field of industry. Unfortunately, in a dynamic environment, paying attention to these factors 

cannot provide the necessary guidance for making strategic decisions, in a reasonable way, or even be 

useful in the allocation of resources of these companies [33]. But in line with the resource-based view, 

focusing on resources within the company and identifying its strengths, especially the irreplaceable set 

of resources such as knowledge enhancement; Innovators and human resource capabilities of decision 

makers can be strategic options based on resource allocation and distribution to gain a competitive 

advantage in a changing market and competitors. 

2.4 Product Market Competition 

The concept of competition should include all forms of competition (including market transactions, 

auctions, etc.), competitive instruments (including price; commercials; research and development; mer-

gers and acquisitions) and competitive objectives (including interests, market share, control). Company, 



Moderating Role of Managerial Entrenchment to Effect of Technology  

 
 

   

 
[386] 

 
Vol. 9, Issue 2, (2024) 

 
Advances in Mathematical Finance and Applications  

 

advertising and survival) [34]. The competitiveness of the product market means that different compa-

nies are in close competition in the production and sale of goods and its goods are not much superior to 

each other, because if not, the market tends to monopoly or multilateral monopoly [2]. Market compe-

tition can also be considered as market power. Accordingly, market power means the monopoly power, 

the multilateral or competitive monopoly of a company [35]. Also, competitiveness can be defined as 

the possibility of achieving a good position and stability in global markets, which shows the ability to 

gain a competitive advantage in the market. Previous studies over the past few years such as Singla and 

Singh [36]; Iqbal et al [36] and Laksmana and Yang [37] have shown that competition in the product 

market is considered as a kind of extra-organizational governance mechanism and an important and 

vital factor in the decisions of information disclosure by companies. Competition in the product market, 

on the one hand, forces companies in similar industries to seek information from competitors and, on 

the other hand, to hide their information in order to have a competitive advantage. Competition in the 

product market not only makes companies extensively dependent on external competitive advantage, it 

also encourages owners to strengthen internal corporate governance mechanisms and reduces the op-

portunistic behaviors of managers. Thus, competition in the product market is a substitute for internal 

governance that reduces agency costs [38]. Hart [39] argues that competition in the product market can 

be used as an effective regulatory and regulatory mechanism to control agency problems. The reason 

for this is that competition in the product market increases the likelihood that companies with high costs 

will go bankrupt [40]. 

 

2.5 Development of Theoretical and Experimental Research Hypothesis 

The competitiveness of companies has been introduced by many researchers as a multidimensional 

concept [41]. Booth and Philip [42] divide the factors affecting competitiveness at the enterprise level 

into two categories in the form of technology-based approaches and approaches based on competencies 

and capabilities. They see technology on the one hand as improving efficiency and on the other as a 

capacity to develop strategic capabilities for companies. Liu and Jiang [43] stated that by combining 

capabilities and technology, a resource-based view will be able to help increase competitive advantage. 

In fact, technological capabilities based on the resource-based view were proposed by Teece et al [44]. 

This capability includes strategic areas of companies' competitive functions, which help to create and 

develop valuable resources. On the other hand, technological capability based on the resource-based 

view, also to participate in the integration; Creating and reshaping internal and external competencies 

to respond and respond quickly to the environment and enables companies that have such capabilities 

to reflect their ability to enter the market in order to gain a competitive advantage [45]. In order to 

expand the relationship between technology capability and product market competition based on a re-

source-based perspective, it should be stated that creating coherence in the development of internal 

resources and alignment with external resources puts the company in a position to gain a competitive 

advantage. As stated by Wernerfelt [29] and Barney [46], each company is a collection of resources and 

capabilities; Resources are input factors that are used to achieve business goals and the capabilities of 

the company, that is, the company's ability to use resources, it can enhance a company's competitive 

performance, both in terms of innovation and in terms of product effectiveness. In this regard, Grant 

[47] and Makadok [48] point out that while sources are the main units of analysis, but in fact, companies 

have a competitive advantage by integrating them to create technological capabilities, because techno-

logical capabilities enable the creation of knowledge and innovation to achieve greater productivity, 

and having such capacities can help to make the company more competitive in the competitive market. 
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It should be noted that the main advantage of focusing on resource-oriented in developing the relation-

ship between technological capability and the effectiveness of the product market competition of 

knowledge-based companies is the non-transferability of knowledge or the so-called localization of 

knowledge that he company is based on investing in its technology infrastructure and enables the com-

pany to gain a competitive advantage [10]. Studies such as Dotta et al [49] and [50] and Li et al [51] 

based on a resource-based view focusing on advanced technology at the heart of technology capabilities 

with the aim of enhancing competitive advantage, relative to the company's technology characteristics 

as its technical efficiency. They have conceptualized other companies in turning R&D resources into 

innovative products. These researchers realized that without sufficient technological capabilities, in-

vesting in R&D resources alone could not create a sustainable competitive advantage because this in-

vestment could be replicated by competitors [10]. In fact, technological capabilities in the form of tech-

nical efficiency over competitors meet the requirement of a resource-based view to a source of sustain-

able competitive advantage, because the existence of such capabilities in a company's internal processes 

usually through practical learning related to internal development path. They find that it is not possible 

to pass it on to companies or to be imitated by competitors [52]. Through hands-on learning, a compa-

ny's unique understanding of successful development processes emerging through prior knowledge 

leads to a competitive advantage in creating new knowledge in the same research direction [53]. Given 

the distinctive market and technological characteristics of knowledge-based companies operating at the 

capital market level, the unparalleled and non-transferable technological capability of a company at the 

capital market level is certainly the main source of its competitive advantage. The advantage of sustain-

able competition will not affect the manager's decision to disclose information in the form of financial 

reporting, because a company with such an advantage over competitors, firstly, by disclosing infor-

mation in a timely manner, seeks to gain a competitive advantage and a greater share of the capital 

market, and secondly, through innovation, seeks more stability in product market competition [27]. 

Therefore, the existence of technological capabilities helps to raise the level of imitation and non-trans-

ferable capabilities and brings a competitive advantage to companies in the product market. Based on 

this, the research hypothesis states: 

 The first hypothesis of the research) Technological capabilities have a positive and signif-

icant effect on the product market competition of knowledge-based companies in the cap-

ital market. 

But if the approaches are based on the level of proprietary management thinking, the company will not 

show much interest in pivotal development in all matters of the company, especially information tech-

nology, because managers with managerial fortifications seek long-term tenure to maintain stability in 

the conditions under their management, they are in the managerial position of the company. By focusing 

on the goals of the board of directors and meeting the level of relative satisfaction of the shareholders, 

these managers try to prevent challenges and fundamental changes in the company's performance by 

controlling things. Shleifer and Vishny [54], while stating that managers do not want to maximize share-

holder wealth, based on their theory of representation and research, stated that managers use their au-

thority to achieve their personal goals to establish their position and value the company does not pay 

attention. They consolidate their position through special investments that have little risk and thus show 

that they play a valuable role in the interests of shareholders. The existence of these approaches indi-

cates a superficial fortification to maintain and strengthen the managerial position. According to 

Marouan [55], fortification is a kind of thinking related to the strength of the manager's position and all 

the behaviors that lead to job retention; Increases freedom of decision-making and the preservation of 
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personal interests. On the other hand, Lin et al [56] examined the effective role of managerial fortifica-

tion on product market competition and proposed two very important reasons in this regard. First, the 

management entrenchment makes the disclosure of company information in the direction of corporate 

governance mechanisms one-sided and exclusive, and causes information to be provided to sharehold-

ers based on the amount that the company wants, and secondly, the reason for fortification and its impact 

on reducing product market competition is the lack of a dominant and integrated culture; Technology-

based; They stated strategies appropriate to the market. In other words, Lin et al [56] analyzed the two 

axes of corporate representation functions and described managerial entrenchment as the result of un-

balanced company structures in a competitive market. While Tyrol [57] focused on individual charac-

teristics influencing managerial entrenchment such as narcissism and short-sightedness, managers with 

such characteristics sought to strengthen their position by lobbying board members and increasing their 

share of managerial property, by maintaining the status quo, they create a level of information monopoly 

to overestimate the impact of favorable events on the firm's cash flows and underestimate the likelihood 

of adverse events and development, They seek to improve short-term profits to increase stock prices 

and to lose long-term stock values, as these managers attribute the maintenance of their current position 

to maintaining the relative satisfaction of shareholders that capital expenditures and investment in re-

search and development are considered to be in conflict with their managerial aspirations. Under these 

conditions, research and development costs are reduced, and this can reduce the level of competition in 

the product market, because the company, due to the loss of its competitiveness, tries to prevent the 

disclosure of its desired information. From exposing the bad news of their actions in the market. There-

fore, based on the explanations given, the second hypothesis of the research is: 

 The second hypothesis of the research is that the entrenchment of the CEO moderates the 

positive effect of technology-based capabilities on the product market competition of 

knowledge-based companies in the capital market in a negative direction. 

2.6 Research Background 

Rahman et al [58] conducted a study entitled "Investigating the effect of product market competition 

on companies' profitability". This research was conducted in the period of 1996 to 2016 and 107018 

observations of the year of the US Stock Exchange were examined. The results of this study showed 

that the in-house individuals of companies in highly competitive industries earn more extraordinary 

profits. The results showed that the existence of mechanisms of research and development intensity and 

increasing training costs is the most important factor in the sustainable development of the company's 

competitiveness in the product market, that the future, it can help increase the company's profitability 

by developing financial transparency, such as the readability of financial reporting, and increase the 

company's share of the capital market. Jiang et al [59] conducted a study entitled "Investigating the 

Impact of Stakeholder Communication and Technological Capabilities". The study, conducted between 

2003 and 2014, looked at a sample of 126 listed companies on the China Stock Exchange. In this study, 

in order to measure the research variables, partial least squares analysis (PLS) was used. Their research 

findings showed that it improves the ability to communicate closely with the company's innovation 

stakeholders. Sahi et al [60] conducted a study entitled The Study of the Moderating Role of Entrepre-

neurial Orientation to the Impact of Technology Capabilities and the Intensity of Product Market Com-

petition. The study involved 164 CEOs of US capital market companies, which used partial least squares 

(PLS) analysis to fit the model. The results showed that the existence of entrepreneurial orientation as 

a managerial insight in companies, causes the positive impact of technology-based capabilities on the 

intensity of product market competition, intensifies in a positive direction. Fung [10] conducted a study 
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entitled "Investigating fraudulent financial reporting on technology capabilities based on a resource-

based view." In this study, 141 US stock exchange companies in the period 1998 to 2011 were exam-

ined. In this study, regression was used to measure fraudulent financial reporting and data envelopment 

analysis (DEA) was used for technology capabilities. The results showed that according to the source-

based view, technology capabilities have a significant negative impact on fraudulent financial reporting. 

In addition, the likelihood of fraud is irrelevant to the scale of returns on technology activities, because 

investing in R&D resources is not in itself a source of sustainable competitive advantage. Ramezan 

Ahmadi et al [61] conducted a study entitled "Study of the effect of macroeconomic variables and prod-

uct market competition on profit quality: Structural equation approach." The study period is the years 

2006 to 2015 and the selected sample is 70 companies. For data analysis, structural equation modeling 

with partial least squares (PLS) approach and PLS software has been used. The results show that product 

market competition directly and indirectly (through financial performance mediator) has a significant 

positive effect on profit quality, but through the mediator variable of capital structure, it has a significant 

negative effect. Also, direct impact is stronger than indirect impact. Other research findings indicate 

that macroeconomic variables have a positive effect on financial performance through mediation, but a 

negative effect on profit quality through mediation of capital structure. Also, macroeconomic variables 

have a direct negative relationship with earnings quality, but this relationship is not significant. Valiyan 

et al [62] conducted a study entitled “Designing an Organizational Capabilities Approach Model Based 

on Strategic Reference Point Theory”. In fact, this study sought to design a model based on the ap-

proaches of organizational capabilities strategies with respect to the dimensions of knowledge organi-

zations, traditional and knowledge and industrial attitudes. The approach of this research is based on 

the philosophy of science (Epistemology) and the philosophy of the universe (Anthropology). In other 

words, based on the review of the organizational capabilities strategy literature and the study of the 

subject libraries, it was determined that an integrated model in line with the context of organizational 

capabilities has not been presented and this study sought to design an organizational capabilities model 

using strategic reference points. Based on this, first the dimensions of this research, including 

knowledge organizations, traditional organizations, knowledge attitude and industrial attitude, were ex-

plained, then we tried to use a coordination model based on strategic reference points, coordinated types 

of each capability strategies. Therefore, following the research of Fung [10], this study has used data 

envelopment analysis to measure the variable of technological capability, which can be used as a basis 

for evaluating technical efficiency in increasing the development capabilities of companies to attract 

and create new resources and contribute to the stability of the capital market. 

 

3 Methodology 

The present study is an applied research in terms of purpose and quasi-experimental post-event research 

in the field of positive accounting research in terms of data collection method. Using data envelopment 

analysis method, the variable of technological capabilities was first measured. Then, based on multi-

variate regression based on Eviews software, the research hypothesis was tested. The statistical popu-

lation studied in this study consists of knowledge-based companies listed on the Tehran Stock Exchange 

during the years 2015 to 2019. After applying the above restrictions, 79 companies were selected 

as the research sample. The data of the present study were extracted from the compact discs of 

the statistical and video archives of the Tehran Stock Exchange Organization, the website of 

the Tehran Stock Exchange and other related databases, as well as from the new Rahavard 

software. The final analysis of the collected data was performed using Eviews software. 
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3.1 Research variables 

3.1.1 Independent Variable 

Technology-Based Capabilities Based on a Resource-Based Approach 

In his research, Makadok [48] examined the role of technological capabilities as a criterion for the 

development of competitive capabilities/sustainability of companies, emphasized their role in internal-

izing coherent competitive processes, and introduced them as a factor in promoting economic returns 

of the companies. Competitive processes provides the company's economic returns through more effi-

cient resource utilization compared to the opponents. Similarly, Capabilities will lead to gaining a sus-

tainable competitive advantage in terms of the company’s technical efficiency in converting organiza-

tional resources into product-resources because these capabilities (embodied in intra-organizational pro-

cesses) cannot be transferred or imitated. Following this discussion, Dutta et al [49] measured the ca-

pabilities of a company (defined as the company’s technical efficiency in converting the input to output) 

over its competitors. Relying on the research by Dutta et al [50] and Li et al [51] on RBV, this study 

measures technological capabilities in terms of competitive capability criterion as the relative technical 

efficiency of a company by which it transforms R&D resources into an innovative product. Following 

the study by Griliches [63], the cumulative R&D resources of Company i in Year t, i.e., RNDi,t, are 

defined as follows: 

RNDi,t = Ln [RDEi,t + ∑(1 − γ)τ RDEi,t−τ

τ

1

] (1) 

Where: 

RNDi,t is the R&D expenses of Company i in Year t and γ is the R&D investment rate measured using 

the natural logarithm of the total R&D expenses of the firms surveyed. Relying on the research by 

Namazi and Moghimi [1] the infrastructure of technical innovation will be employed to extract R&D 

investment data. The DEA will be used to measure this variable; therefore, the inputs to this analysis 

are the ratio of training costs to total payroll costs, the number of professional staff, and R&D expenses. 

This cumulative measure is shown by the symbol RDEi,t. This study used Griliches’ [63] assumption, 

constant value γ = 0.4, and τ = 3 in Equation (1) to measure γ and τ values. Our will use the DEA to 

evaluate the technological capabilities of each company in terms of its technical efficiency compared 

to other rivals in converting cumulative R&D resources in the form of PATi,t symbol into profitability. 

In other words, DEA outputs mean profitability. The main idea behind the DEA is to construct a non-

parametric envelopment bound (i.e., production) along with the whole sample of input-output observa-

tions such that each observation is placed over or under the bound. The reason for using data envelop-

ment analysis as a non-parametric basis is to estimate the efficiency of the performance of the surveyed 

companies in terms of technical efficiency as a basis for measuring technological capabilities. The 

measure of “relative return” for any company is derived from the distance between the company and 

the bound because it is interpreted as the “best performance” among its peers. Figure 1 shows the rela-

tionship among input/output, RDEi,t as input, and PATi,t as output, based on the “constant returns to 

scale (CRS)” and “variable returns to scale (VRS)” approaches in the DEA. 
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Fig. 3: DEA to Measure Technological Capabilities as a Dynamic Capability Measure 

 

Given Company i active at Point D, its technical inefficiency in technological activities under CRS and 

VRS is shown by the distance between points B and D (i.e., BD) and between points C and D (i.e., CD), 

respectively. The difference between BD and CD, i.e., BC, indicates the scale inefficiency of the firm 

with respect to optimal production scale at point P. It is worth noting that Scale Inefficiency (BC) can 

be eliminated only by adjusting the input level to point P. On the other hand, Technical Inefficiency 

(CD) can be eliminated simply by improving the efficiency and utilization of existing inputs. As shown 

in Figure 2, the DEA efficiency measures are as follows: 

TEVi,t = AD/AC (2) 

SEi,t = AC/AB (3) 

Where TEVi,t is technical efficiency and SEi,t is the technology-based activity scale efficiency of Com-

pany i. The characteristics of these efficiency metrics are as follows: 

 They take values between 0 and 1. 

 They measure the efficiency to the best performance among the companies surveyed. 

 
1

TEVi,t
− 1 is a proportionate increase in technology-based outputs (PATi,t) without an increase 

in corporate technology-based inputs (RNDi,t) if the company maximizes its technical effi-

ciency in moving from Point D to Point C in Figure 1. 

 
1

SEi,t
− 1 is a disproportionate increase in technology-basedness in which there is no scale effi-

ciency at the input level (i.e., BC = 0); in this case, it indicates the distance between the current 

scale of production and the optimal scale at point P. 

SEi,t is simply determined by investment in R&D resources to achieve the optimal production 

scale. Nevertheless, TEVi,t is associated with the company's non-transferrable and inimiTable techno-

logical capabilities in transforming R&D resources into innovative products. The concept of “RBV” 

implies that SEi,t is less likely to be considered as a source of sustainable competitive advantage because 

rivals can potentially invest in R&D resources. Unlike SEi,t, technological capability in the form of 

TEVi,t is not transferable among companies and cannot be imitated by competitors because it involves 

a series of intermediate steps between input and output embedded in intra-organizational processes 

(Dutta et al, 2005). This “non-transferable” and “inimiTable” capability is regarded as a source of com-

petitive advantage under RBV. Accordingly, this variable will be calculated based on TEVi,t, i.e., tech-

nical efficiency. If TEVi,t ≥ 0, the technical efficiency-based technological capability would be largely 

inimiTable, indicating the existence of technology-based capability in the companies surveyed, which 
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take the value 1. On the other hand, TEVi,t < 0 indicates the low technical efficiency of the companies 

investigated, i.e., the surveyed companies have no technology-baseness or have low technology levels, 

which take the value 0. 

 

3.1.2 Dependent variable 

Product Market Competition 

In this section, in order to measure the market competition of the product by following the research of 

Giroud and Müeller [38], the following relation is used to measure it. 

HHIit = ∑ sij
2

j

j=1

 (4) 

Where sij  is equal to the market share of company j in industry i. The following equation is used to 

calculate the company's market share: 

sij = (
si

s
)

2

 (5) 

Where  sij is the sales revenue of company i and s is the total sales revenue of the company in the 

industry in which company i operates. The HHI standard is a degree of focus on an industry and is a 

measure of the level of competition. To facilitate the interpretation of the results, multiply the HHI 

index by (-1). Therefore, a higher HHI index means a higher level of competition in the product market. 

NegHHI = HHI × (−1) (6) 

 

3.1.3 Moderator variable 

Entrenchment of CEO 

Entrenchment is a concept based on possessive and entrepreneurial behavior in maintaining a job posi-

tion that has been nicknamed organizational behavior in recent years. According to Marouan [55], the 

CEO's entrenchment refers to the strengthening of the managerial position by the individual and in-

cludes all behaviors that lead to job retention, increased freedom of decision, and personal gain. Based 

on this concept, to measure the strength of the CEO following the research of Di Meoa et al [64] and 

Bebchuk et al [65] are calculated from the virtual variables 0 and 1 and based on the three criteria of 

CEO tenure, managerial ownership and dual. The use of a virtual variable based on these three criteria 

is done because it is expected to reduce the disorders of each of these three different dimensions [66]. 

Now each of the three criteria of the term of office of the CEO, managerial ownership and duality of 

the post of CEO is explained. 

 CEO tenure 

The CEO tenure increases over time [67]. At the beginning of their tenure, CEOs prioritize the need to 

develop managerial skills to meet new job needs. After that, they may try to eliminate their opportunistic 

motives. Also. Accordingly, following the research of Di Meoa et al [64] and Bebchuk et al [65], 0 and 

1 are used to measure this variable, so that if the CEO has been a CEO for 3 years or more have a 

company number 1 otherwise they are given the number 0. 

 Managerial ownership 

Based on previous research, Di Miguel et al [68] argue that CEOs have managerial stability with a 

moderate level of managerial ownership. When managerial ownership is below a certain boundary, 

capital markets reduce their opportunity for control by controlling managers' motivations. And in this 
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case, agency costs will be reduced. But if managerial ownership is above a certain threshold, the inter-

ests of managers are likely to take precedence over the interests of shareholders. According to most 

models, the measure of managerial ownership is calculated based on the percentage of shares held by 

managers to the total number of ordinary shares held by shareholders. However, this study follows the 

model of Di Miguel et al [68] who used the firm value criterion to measure managerial ownership and 

determine the value of companies in the range of managerial ownership fluctuates between 18.8% and 

50.06%. On this basis, if the percentage of managers' share of the total ordinary shares is in the hands 

of shareholders in this range, the number 1, otherwise the number 0 will be assigned to it. 

 DUAL 

According to the research of Gompers et al [69] and Bibchuk et al [65], the duality of CEO position is 

calculated as a two-dimensional criterion of 0 and 1. If the CEO is the chairman or vice-chairman of 

the board of directors, the number 1 will be assigned to him, otherwise the number 0 will be assigned 

to him. 

Finally, to calculate the CEO's entrenchment, if there are at least two of the three factors mentioned in 

the company, the number 1, otherwise the number 0 is assigned to it. 

3.1.4 Control variables 

Based on the findings of the literature related to this research and following the research of Fung [10]; 

will examine the following control variables in this study: 

 Growth expectation GROWi,t which is measured by the ratio of book value to market value, 

reflects investors' expectations for the company's future performance. Market-level companies 

may lose their capabilities because they do not have the technology capabilities and given the 

high expectations of investors from these companies, reduce product market competition. 

Therefore, product market competition is expected to increase with GROWi,t , as companies 

increase investor expectations that be at a high level in terms of product market competitiveness 

index [10]. 

 Net operating assets NOAi,t of the ratio of the total value of shareholders' shares plus operating 

liabilities (accounts payable; pension and salary liabilities; realized unpaid expenses); minus 

cash securities are calculated on the basis of sales. Thus, product market competition is ex-

pected to be directly related to NOAi,t [70]. 

 Liquidity LQDi,t , which is defined as cash and cash equivalents divided by current liabilities. 

Product market competitiveness is expected to increase withLQDi,t, because a severe liquidity 

constraint weakens the firm's competitiveness by reducing the firm's ability to do so [10]. 

 

3.2 Research Models 

Given the nature of the research variables and the hypothesis, Equation (7) is used to measure the model 

of the research hypothesis: 

HHIit = α0 + α1TEVi,t + a2GROWi,t + α3NOAi,t + α4LQDi,t + εit           (7) 

In the above relation, HHIit is the market competition index of company i at time t. Also, for better 

regression analysis, it should be noted in the research hypothesis model that based on data envelopment 

analysis (DEA) if TEVi,t
∗  is the optimal scale that is, if TEVi,t ≥ 0 is (ie point P in Figure 2), according 

to Equation (6); Research and development costs RNDi,t are considered desirable and effective in de-

veloping companies' technology capabilities, and this can by default lead to increased product market 

competition. Finally, if scale returns are potentially reproducible among firms and therefore it is not 
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possible to distinguish between firms with product market competitiveness and product market non-

competitiveness, then it is expected that where ρ
1
 andρ

2
   are zero. ρ

1
≠ ρ2 is also possible because 

scale returns can be easily improved when the firm operates at a higher than optimal level instead of 

performing poorly. 

The second model of research 

HHIit = α0 + α1TEVi,t + α2CEO Entrenchment i,t + α3TEVi,t × CEO Entrenchment i,t +

a4GROWi,t + α5NOAi,t + α6LQDi,t + εit  
(8) 

 

4 Empirical Results 

In this section, first, descriptive statistics of research variables and then inferential statistics in the form 

of data envelopment analysis to measure technological capabilities, default models, combinations and 

testing of research hypotheses are presented. 

Data Envelopment Analysis (DEA) 
Data envelopment analysis is a kind of evaluation of the relative efficiency of decision-making units 

(DMUs) like the companies studied in this study. Each company performance score (DMU) is from 0 

to 1. The most efficient (DMU) has an efficiency score of 1 the criterion of "best performance" (ie 

boundary) is considered among peers. The lower the performance score (DMU) (ie below the thresh-

old), the more inefficient the DMU is at best performance. In this study, which is based on linear pro-

gramming in technology as an exogenous variable: 

max θh 

Provided that:                                                                                                  Yλ ≥ θhPATh 

Xλ ≤ RNDh 

λj = 0 if tj > th for all j ≠ h 

IŃλ = 1 

λ ≥ 0  

 That1 ≤ θh ≤ ∞ ∶  Y = (PAT1, … , PATN) X = (RND1 , … , RNDN)t1 , … , tN , is the time trend that con-

trols external technological progress; vector λ N × 1  is 1. This model, by applying the condition λj = 

0 if tj > th for all j ≠ h, eliminates observations that have more advanced technology (ie have a more 

favorable environment) than the reference set. The condition of  IŃλ = 1 , applies the constant return to 

scale variable to the solution of the problem. The interpretation of Yλ ≥ θhPAThand Xλ ≤ RNDhis as 

follows. Select the weight combination of all input observations (Xλ) that uses the most input under 

evaluation (RNDh) to produce the largest possible multiplication of the output observations under eval-

uation (θhPATh). Viewing Input - The output under evaluation is efficient when its output is generated 

with the best use of its inputs, that is, if λ cannot be found to produce θh > 1. This efficient observation 

with θh = 1 specifies a point at the boundary because its efficiency cannot be increased compared to 

other observations. If θh > 1 then θh - 1 will be a proportional increase in PATh with no increase in RNDh. 

Thus 1 / θh defines a performance score that varies between 0 and 1. The value of θ for each input-

output observation can be obtained by solving the previous linear programming problem for N times. 

To distinguish scale efficiency from technical efficiency, the former can be calculated from the differ-

ence between θ and θ, where θ ́ is the solution to the problem but with no variable return on scale (VRS). 

According to what has been explained, in order to measure technical efficiency, according to the period 

of research, which is from 2015 to 2019, research and development data and investment in it, based on 

the specified ratios, should be decimated in order to determine the maximum desired technical return 
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appeared. The following Table shows the deciles of the functions calculated based on the characteristics 

of training costs to total salary costs; the number of professional staff and R&D costs are used as input 

variables and profitability as output variables to analyze performance appraisal over time. In other 

words, as described in the method of measuring the technology capability variable, in order to perform 

data envelopment analysis, for the research period, the level of inputs, training costs to total salary costs 

must be; Specify the number of professional staff and R&D costs and output (profitability) in the form 

of maximum technical efficiency. 

 Table 1: Calculation of Technical Efficiency 
Technical 
efficiency 

of 2019 

Technical 
efficiency 

of 2018 

Technical efficiency of 2017 Technical efficiency of 2016 
Technical 
efficiency 

of 2015 

Maximum 
efficiency 

(MAX θ) 
Decimation 

0.899 0.191 0.1549 0.2036 0.794 Bad First decile 

0.2409 0.4731 0.6276 0.8187 0.816 Bad Second decile 

0.7024 0.922 0.7495 0.4635 0.543 Average Third decile 

1 1 0.9332 0.7918 0.625 Good Forth decile 

0.9485 0.864 1 1 1 Good Fifth decile 

0.8654 1 0.9244 0.6236 0.718 Good Sixeth decile 

1 1 1 0.9328 0.779 Perfect Seventh decile 

1 0.894 1 1 1 Perfect Eighth decile 

0.9938 1 1 1 1 Perfect Ninth decile 

1 1 1 1 1 Perfect Tenth decile 

 

In this analysis, the technical returns of R&D cost and investment functions were compared based on 

the mentioned criteria, whose returns score was obtained, then the bad and medium grade functions are 

evaluated together and the average grade technical return is calculated. In this model and based on the 

analysis of the above Table, a specific coefficient is considered for each of the input variables, because 

the effect of all input variables on output (profitability) is not the same. As mentioned, the calculated 

value for technical efficiency is in the range of zero to 1. Companies with a technical efficiency score 

of one are companies that are highly efficient, and companies with a technical efficiency score of less 

than one are below the efficiency threshold and must achieve technical efficiency or technical efficiency 

by reducing costs or increasing investment in research and development. The purpose of calculating 

technical efficiency is technology-based capabilities based on R&D functions. Because affected by 

these properties, more or less than the actual value is calculated. On the other hand, the good grade is 

compared with the bad grade and the average grade, and the technical efficiency of the good grade is 

calculated, and finally the technical returns of the excellent grade are evaluated with all R&D functions, 

and the higher and lower technical return score is calculated. Because according to the research hypoth-

esis, determining the level of technology-based capabilities is calculated based on the technical effi-

ciency of research and development costs and investments. Next, by comparing inefficient functions 

with reference units, the optimal value of each output is obtained. In this way, it is determined how 

much each inefficient function increases its output so that its efficiency reaches the size of its reference 

set. In the Table below, the inverse technical return of companies R&D in the form of specific deciles 

is used, so that if the inverse value of the return is more than one, it means that that decile is inefficient. 

Note that due to the large number of data under study, by decoding and inverting it in this section, the 

inefficient research and development functions of companies located in these deciles should be deter-

mined. For example, the efficiency of the second decile is 1.0818, which indicates that it is inefficient 

at 0.0818 and must increase the output by the same amount to improve its efficiency. 
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Based on the obtained results, considering the inverse of the technical efficiency of the deciles per-

formed in terms of maximum efficiency, low performances can be identified in the Table. 

Thus, as described in the measurement of technology-driven capabilities, companies that had a technical 

return of more than 1 in the inverse of Table (3), or in other words (TEVit <1), represent the low tech-

nical returns of companies. It is examined that expresses the fact that these companies do not have core 

technology or at least have low technologies, based on which they are assigned the number 0. Unlike 

companies located in deciles that are TEVi,t ≥ 1 it means that the capability of technology-based tech-

nology based on technical efficiency is largely unmatched. And on this basis, they are assigned the 

number 1. In simpler terms, given that the companies in the deciles (TEVit <1) have earned 0, they are 

assigned the number 0, which means they are not technology-oriented. 

 

Table 2: The Optimal Output of Inefficient Deciles and the Change Values of Each in Percentage 

Number of professional staff and research and 

development costs 
Training costs to the total salary   

The optimal amount Change (%) The optimal amount Change (%) 
Inverse re-

turns 
deciles 

524,401,793,744 0% 84,038,449,555 0% 1 First decile 

249,272,807,064 7% 58,256,812,531 11% 1.0818 Second decile 

251,780,332,752 34% 35,388,270,376 33% 1.06543 Third decile 

142,487,773,620 0% 24,113,028,493 0% 1 Forth decile 

61,898,653,995 0% 6,320,896,701 0% 1.0018 Fifth decile 

120,880,663,368 0% 20,926,016,385 0% 1 Sixth decile 

89,392,794,115 0% 13,028,773,561 0% 1 Seventh decile 

141,627,148,692 21% 23,548,156,580 4% 1.0266 Eighth decile  

203,592,154,677 0% 25,325,894,784 0% 1 Nine decile 

158,909,071,325 46% 25,327,287,614 8% 1.0823 Tenth decile 

 
Table 3:  Low Management Performance Deciles 

Inverse technical returns Applied research and development deciles 

1.0818 Second decile  

1.6543 Third decile 

1.0018 Fifth decile 

1.0266 Eighth decile 

1.0823 Tenth decile 

 

Descriptive Statistics 

In order to study the general characteristics of variables, as well as to estimate the two models and their 

detailed analysis, it is necessary to be familiar with descriptive statistics related to variables. Table (4) 

shows the descriptive statistics of the tested variables, which include some central and dispersion indi-

ces. 

 
Table 4: Descriptive Statistics of Research Variables 

Variable Number of observations Mean Median Minimum Maximum Standard deviation 

TEV 395 0.314 0 0 1 0.465 

GROW 395 0.376 0.39 0.08 0.63 0.145 

NOA 395 0.38 0.36 -0.02 0.81 0.23 

LQD 395 1.967 1.94 1 3.01 0.566 

CEO ENT 395 0.306 0 0 1 0.461 

HHI 395 0.003 0.003 0.002 0.004 0.001 

As can be seen in Table (4), based on descriptive statistics, it should be noted that the average technical 

efficiency of TEV of the surveyed companies is equal to 0.314, which indicates that the core technology 

capability of companies is greater than one, ie TEVi,t ≥ 1 indicates that the technologies of the 
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knowledge-based companies under study are unimaginable; however, given that it is less than half, it 

should be noted that the level of knowledge-based in this area is very low and based solely on corporate 

investments, the main focus on the return on training has been on salaries and the number of professional 

staff. The average expectation of GROW growth as the first control variable of the research is 0.376, 

this indicates that the average stock value of companies is expected to grow below 0.5. Non-cash NOA's 

(Net Operating Assets) also showed that 38% of the company's sales came from net operating assets. 

Similarly, it was found that the average LQD (Liquidity Network) liquidity ratio of the companies under 

study is equal to 1.967 which shows the ability of companies to repay liquidity to current debts. Finally, 

the average of the CEO's fortification is calculated to be 0.306, which due to less than half of it, it can 

be said that the level of entrenchment of the CEO is insignificant. According to the results obtained 

from the descriptive statistics of research variables, which show that the mean and median in most 

research variables are close to each other, there is a good distribution in this area. 

 

4.1 Results of Hypothesis Test 

After reviewing some descriptive statistics related to independent and dependent variables of the re-

search and general familiarity with the information of these variables, in the inferential statistics section 

using the research hypotheses test, the relationship between independent and dependent variables of the 

research will be examined. Before examining the results of model estimation, it is necessary to examine 

its assumptions. This review is performed below. Like time series data, panel data requires the meaning 

of model variables. In panel data, if the variables are not constant, the regression pattern is the result of 

a false pattern. In this study, before estimating the pattern, we examine the meaning of the variables. 

One of the five methods for testing unit roots in panel data is used: 

 Im, Pesaran & Shin (IPS) Test 

 Levin, Lin & Chui (LLC) Test 

 Breitung Test 

 Fisher Test 

 Hadri Test 

These tests are called panel unit root tests. Theoretically, root tests are units of multiple series used for 

panel information structures. In all these tests, the method of examining mana is such that by rejecting 

the null hypothesis that there is a single root, the secret mana is accepted. In this study, Hardy method 

(Hadri Z-stat) has been used to investigate the mean, the results of which are reported in Table (5). 

Table 5: Results of Research Variability of Research Variables 

Criteria Value of test statistics Significance level Test result 

𝐓𝐄𝐕 8.195 0.001 Reject the null hypothesis 

𝐆𝐑𝐎𝐖 12.491 0.001 Reject the null hypothesis 

𝐍𝐎𝐀 12.493 0.001 Reject the null hypothesis 

𝐋𝐐𝐃 12.155 0.001 Reject the null hypothesis 

CEO ENT 8.298 0.001 Reject the null hypothesis 

𝐇𝐇𝐈 8.301 0.001 Reject the null hypothesis 

According to Table (5), because the significance level of the test for all variables is less than 0.05, so 

for all research variables, the null hypothesis that there is a single root is rejected. Therefore, at the 95% 

confidence level, all variables will remain the same. To check for the presence or absence of alignment 

between the independent variables of the model, a two-to-two correlation coefficient is used. If the 

correlation coefficient between the variables is less than 50% (0.5), then there is no strong correlation 

between the two independent variables. 
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Since the correlation coefficients of Table (7) are all calculated less than 0.5, the assumption of non-

alignment between the independent variables will be confirmed. Of course, the VIF index is also used 

for this purpose. Because the data used were combined (year-company) combined data are analyzed in 

both panel and integrated forms, so in order to choose between panel and integrated methods in model 

estimation, F-Limer test is used. If the significance level of F-limer is calculated to be more than 0.05, 

then the combined method should be used, otherwise the panel method should be used. 

Table 6: Correlation Coefficient between Independent Research Variables 

Criteria TEV GROW NOA LQD CEO ENT 

TEV      

GROW -0.004     

NOA 0.123 0.107    

LQD 0.033 -0.123 -0.110   

CEO ENT 0.284 -0.023 -0.205 0.017  

 

Table 7: Results of F-Limer Test for Research Model 

Model Statistics F The first degree of freedom The second degree of freedom Significance level Test result 

First 0.968 78 312 0.557 Approval 

Second 1.907 78 310 0.001 Reject 

 

Because for the first model, the significance level of the F-Limer test is greater than the error of 0.05, 

so to estimate the first model of the research, the combined data method should be used. Therefore, in 

the first model, there is no need to use Hausman test to determine the type of panel data (fixed or random 

effects method). However, in the case of the second model, because the significance level of the F-

Limer test is less than the error of 0.05, it is necessary to use the panel data method to estimate the 

second model of the research. However, it remains to be seen whether the fixed effects pattern is more 

appropriate for the data or the random effects pattern. The Hausman test is used for this purpose. 

 
Table 8: Results of Hausman Test for the Second Model of Research 

Chi-square test statistics Degrees of freedom Significance level Test result 
0.001 6 0.999 proving a theory 

According to Table (9), because for the second model, the significance level of Hausman test is greater 

than the error of 0.05, so the use of random effects pattern is superior to the use of fixed effects pattern. 

Therefore, a random effects pattern is used to fit the second model. One of the important assumptions 

of the regression model is the assumption of homogeneity of the residual variance. If this condition is 

not met, ordinary least squares estimates do not have the characteristic of efficiency (minimum vari-

ance). To test this default, the likelihood ratio (LR) test in stata software is used. The null hypothesis in 

this test is the homogeneity of the residual variance that if the significance level of this test is more than 

0.05, the null hypothesis is confirmed. The results of this test are presented in Table (9). 

 

Table 9: Results of Likelihood Ratio Test to Identify Variance Homogeneity 

Model Chi-square statistics Degrees of freedom Significance level Test result 

First model 3658.96 78 0.001 Reject the null hypothesis 

Second model 5836.44 78 0.999 Confirmation of the null hypothesis 

 

The results of the likelihood ratio test in Table (10) show that because the significance level of the test 

for the first model of the research is less than 0.05 error, therefore for this model there is a problem of 

variance of the residual variance. Therefore, GLS (Generalized Least Squares) method is used for esti-
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mation in this model. However, in the second model of the research, the assumption of variance homo-

geneity with a five percent error is confirmed and as a result, there is no problem of variance inequality 

of the residuals for this model. Therefore, for estimation in this model, we will use the ordinary least 

squares method. By default, the remainder of the model is normal, the statistical distribution of the error 

statements should be normal. This test is performed after estimating the model using the Jarque-Bera 

test. 

 
Fig. 3: Normality of Errors of First Model 

 

 
Fig. 4: Normality of Errors of Second Model 

Considering the significance levels of the jb test of the model (numbers in front of the probability sec-

tion in Figures 3 and 4), because these values are greater than 0.05, then at the 95% confidence level, 

the assumption of the remaining normality of both research models is confirmed. To ensure that there 

is no alignment problem between the independent variables, the alignment test using the variance infla-

tion factor (VIF) was also examined. Since the values of this statistic are less than 10 for the explanatory 

variables, there is no alignment between them. Also, in order to test the correlation between the error 

components of the model, the camera-Watson statistic was used, the results of which are presented in 

Tables (10) and (11). If the value of the Watson-Camera statistic is between 1.5 and 2.5, there is no 

correlation. Based on this, the results of the research hypotheses test are presented in the form of Tables 

(10) and (11), P. Considering the value of F statistic in this figure, it indicates the general significance 

of the first regression model fitted at the 5% error level. The value of the Watson-Durbin statistic also 

indicates that there is no problem of autocorrelation between waste statements. As can be seen in this 

picture Estimation coefficient and t-statistic related to technical variable efficiency (TVE) at the error 

level of 5%, positive and significant, which indicates the positive effect of technical efficiency of tech-

nology-based capabilities on product market competition. Therefore, the first hypothesis of the research 
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that technology-based capabilities have a positive and significant effect on the product market compe-

tition of knowledge-based companies in the capital market is confirmed. 

 

Table 10: Estimation Results of the First Research Model 

Research variables Symbol (- / +) 
Regression coeffi-

cient 

 t-statis-

tics 

Significance 

level 
VIF 

Constant C + 0.002411 31.35625 0.0000 - 

Technical efficiency TEV + 0.000133 4.054126 0.0000 1.018 

Expect growth GROW + 0.000078 0.73804 0.4609 1.025 

 Non-cash net operating assets NOA + 0.000611 9.112702 0.0000 1.038 

Liquidity LQD + 0.000107 3.96534 0.0000 1.027 

The coefficient of determination R2 0.237 

Adjusted coefficient of determi-

nation 
A_R2 0.229 

Model estimation F 30.262 (0.000) 

Watson-Durbin D − W 2.161 

 

Table 11: Results of Estimating the Second Research Model 

Research variables Symbol (-/+) 
Regression coef-

ficient 

t-statis-

tics 

Significance 

level 
VIF 

Constant C + 0.002516 31.68045 0.0000 - 

Technical efficiency TEV + 0.00072 7.712443 0.0000 1.133 

Expect growth GROW + 0.00011 1.026246 0.3054 1.025 

 Non-cash net operating assets NOA + 0.000401 5.756147 0.0000 1.109 

Liquidity LQD + 0.000106 3.885995 0.0001 1.028 

Entrenchment of CEO CEO ENT - -0.0005 
-

8.909173 
0.0000 1.162 

The effect of adjusting the entrench-

ment of the CEO 

TEV

× CEO ENT 
- -0.000407 

-

3.676984 
0.0003 - 

The coefficient of determination R2 0.549 

Adjusted coefficient of determina-

tion 
A_R2 0.427 

Model estimation F 4.497 (0.000) 

Watson-Durbin D − W 2.50 

 

Considering the value of F statistic in Table (11), it shows that the second fitted regression model is 

also significant at the 5% error level. The value of the Watson-Camera statistic indicates that there is 

no autocorrelation problem between the waste statements, also, the coefficient of estimation and t-sta-

tistic related to the variable of the effect of CEO's fortification adjustment (TE × CEO ENT) at the level 

of 5% error is negative and significant, which indicates the negative effect of CEO's entrenchment ad-

justment on product market competition. Therefore, the second research hypothesis that the CEO's for-

tification moderates the positive impact of technology-based capabilities on the product market compe-

tition of knowledge-based companies in the capital market in a negative direction is confirmed. 

 

5 Conclusion 

Competition and related capabilities are the main motivation for the growth and development of com-

panies. Increasing competition and improving financial transparency have led many companies to focus 

their activities on resource-based view, as given the resource constraints in a competitive environment, 

gaining it through the firm's institutionalized capabilities can lead to a knowledge-based advantage or 

more productive values. To achieve these capabilities, it is necessary to increase the level of investment 
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in research and technological innovation and strengthen the company's future returns. Companies that 

have a higher level of these capabilities, in terms of interaction with stakeholders and disclosure of 

financial information, will usually try to strengthen the level of their competitive functions by timely 

disclosure of information. Therefore, the purpose of this study is to investigate the impact of core tech-

nology capabilities on the market competition of knowledge-based companies in the capital market. In 

the analysis of the statistical result of the research, which was found, the capability of the core technol-

ogy based on the resource-based view is considered as a resource against stagnation in a competitive 

environment and helps the company to maintain flexibility while responding to environmental changes. 

It is now developing the company's competitive capacity to create new resources or new and innovative 

products. And make the future of the company more attractive to stakeholders with greater returns and 

control of potential risks. In other words, companies with technology-based capabilities seek to create 

value and maintain the dynamism of product market competitiveness through investment in research 

and development. Because the capability of technology-based technology based on technical efficiency, 

which is done by investing in technology for the company, based on creating a fit between the compa-

ny's internal processes and market needs, enables the creation of coherent knowledge based on acquired 

technologies for the company. Technology-driven capacities are non-transferable or imitated by com-

petitors. Under these conditions, a kind of competitive function or advantage is created for the company, 

which expresses a company's unique understanding of the processes that can be developed in the mar-

ket, which is the result of creating dynamism in the previous knowledge and creating new knowledge. 

Accordingly, according to the distinctive market and technology characteristics of knowledge-based 

companies active in the capital market, the technological capability will be imitated and non-transfera-

ble. And this can be the main source of competitive advantage in the product market, because such a 

company will be able to develop its products, gain more market share and thereby expand its territory 

and position in the market. On the other hand, it should be noted that companies with technology-based 

capabilities, by integrating, configuring and reorganizing and adapting existing resources with desirable 

resources in response to environmental changes, it seeks to maintain its level of competitive perfor-

mance in the product market and thus, based on innovation, greater sustainability in terms of product 

life cycle. Create themselves in relation to competitors through the existence of irreplaceable 

knowledge. The result of this hypothesis with the research of Dutta et al [50]; Barney [27] and Fung 

[10] confirm the results of this study. The result of testing the second hypothesis of the research, how-

ever, showed that managerial fortification moderates the positive effect of technology-based capability 

on product market competition in a negative direction. In other words, due to the existence of strong 

layers of maintaining managerial ownership in the company structure, research and development is 

practically neglected as a costly function and management tries to maintain information in the compa-

ny's performance, only information. Demonstrate that it can pursue short-term goals while maintaining 

relative shareholder satisfaction. In this situation, the company's competition in the product market is 

practically disrupted and in the long run can reduce the company's competitive position. Because the 

existence of management entrenchment considers any effort for research and development of the com-

pany in various fields such as core technology, as costly. And this causes the company to lose its posi-

tion among other competitors in the long run due to managerial uniformity under the conditions of not 

gaining an advantage in a competitive market. The result obtained by the research of Lin et al (2020); 

Corresponding to Marouan [55] and Tirole [57]. Based on the obtained result, it is suggested that in 

order to strengthen the capability of technology-oriented companies in knowledge-based companies, all 

capacities of knowledge resources of research and development teams should be used. Because these 
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teams, as cross-border teams, will be able to identify the changing environment and market capabilities, 

provide reliable information to the company based on which to develop technological infrastructure and 

knowledge to advance its competitive goals. It is also suggested that specific regulations and instruc-

tions on how to select and the term of office of the CEO be developed to while protecting the rights of 

shareholders and investors, a more coherent framework of the company's performance in reducing the 

agency costs gap should be created, and through this, first, more accurate evaluations of the performance 

of companies, especially corporate managers, should be done by organizations and regulatory bodies. 

And secondly, it increases the level of investment attractiveness in the capital market. Lack of specific 

regulations regarding the tenure of the CEO of the same tenure of auditors can reduce the level of 

operational transparency of companies. 
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