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Abstract 

Construction industry plays an important part in the economic growth of 

countries, especially developing counties. It was observed that the 

construction industry faces many problems which hinders its growth. Despite 

an adequate emphasis on project management, the construction firms less 

focus on advance management domains, like strategic management, 

operational management, and decision making which are vital for ensuring 

effective organizational performance. Hence the current study was planned 

to establish the implementation level of advance management domains in the 

construction industry. A questionnaire, comprising of five sections, was 

prepared and distributed among 100 participants. By analyzing the responses, 

it was seen that about 90% of the construction firms had defined their vision, 

mission and long-term goals. About 80% of the firms considered the factors 

of risk management, team building and leadership as important for long-term 

success, and almost all of the firms were equipped a quality management 

system. Further, a fuzzy-logics based technique, known as FTOPSIS, was 

applied to rank different types of firms in terms of their implementation level 

of advance management domains. It was found that Mega Firms ranked first 

with closeness coefficient (CC) value of 0.599, followed by Scaled firms and 

Emerging Firms. 
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INTRODUCTION 

The construction industry possesses a significant share in the economy of any country around the world, 

especially developing countries [1]. According to the statistics issued by Pakistan Credit Rating Agency 

(PCRA) for the calendar year 2022, the global construction industry contributed 11% share in global Gross 

Domestic Product (GDP) with the employment of 7% global workforce, while for Pakistan, the 

construction industry direct share in GDP was estimated at about 2.75%, exclusive of the 42 ancillary 

sectors [2]. It was also reported that the local construction industry was found to be second largest 

employer, and employed about 30-35% of the local workforce, either directly or indirectly [3], while the 

global construction industry accounts for 7% workforce. Given that the construction industry’s major role 

in the economy of developing economies, it becomes very crucial to employ advance management 

techniques to expedite its growth process for the economic development of the country. 

It is frequently observed that the organizations put a great emphasis on ensuring the success of an 

undertaken project, by optimizing the planning and execution activities [4], however the process of 

strategic management is often neglected. Strategic management is a very broad and coherent approach 

which involves defining such underlying concepts, or strategies, which are intended to develop long-term 

goals to achieve the organization’s mission and vision. Further it also includes implementing and 

evaluating the strategies, rather not confining to defining only [5]. Hence it can be termed as the highest 

level of management domain which compels the top-level executives to formulate and implement such 

strategies that define the organization’s future direction which is compatible with the firm’s vision and 

mission. The process of strategic management may be distributed down into, but not limited to, the 

following five distinct steps [6]: 

1) Define the direction: This step involves defining the vision, mission, and goals. This step is crucial 

in determining the organization’s direction for the future. 

2) Analyze the current situation: This step involves the up-to-date analysis of organization’s resources, 

limitations, and performance. Different analysis tools may be used for this purpose, i.e. SWOT 

analysis [7]. 

3) Outline the strategy: This step involves crafting an effective strategy to achieve the organization’s 

goals, which are compatible with its capacity. 

4) Execute the plan: This step involves the execution of the strategic plan, and monitoring its progress. 

5) Evaluate the plan: This step involves the assessment of the effectiveness of strategic plan. If found 

ineffective, then backup plan may be executed. 

Although the domain of strategic management is indispensable for adhering to the long-term goals of the 

organization, the process of operational management is vital for ensuring the maximum efficiency of 

regular tasks. It involves meeting the customer’s expectations, optimal use of resources and timely 

turnover of the projects, while adhering to the long-term strategy of the organization [8]. It also puts a 

great emphasis on continuous improvement and innovation, hence ensuring that the organization’s 

strategies remain up-to-date, while catering for the shifting market demands and user’s better experience 

[9]. Hence the domains of operational management and strategic management are closely inter-linked. 

Thus, it can be stipulated that the operational management is an effective tool for ensuring the adherence 
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to the long-term strategic goals [10]. Further an efficient integration between strategic goals and daily 

operations are one of key factors for an organization’s competitive advantage and its long-term success 

[11]. 

Decision making is a very important process for ensuring the optimal performance of an organization as 

it involves the analysis and selection of the best choice, or an action, among the available multiple options. 

The importance of decision-making lies in its fundamental aspect of management, which is necessary to 

acquire competitive advantage, and adaptability to the external factors [12]. It interlinks the domains of 

strategic management and operational management in a very unique way. As the long-terms goals, defined 

under the umbrella of strategic management, provide a direction for the organization’s course of action, 

the operational decisions make sure that the same direction has been followed in routine matters, so that 

the organization’s strategic goals may be successfully achieved [10]. Hence by aligning the regular tasks 

with long-term strategy, the overall productivity is greatly enhanced [13]. Therefore, it can be said that 

the effective decision-making plays a vital role in ensuring the long-term success of an organization. 

The concept of organizational performance is comparative in nature, as it measures how well an 

organization performs to achieve its strategic goals, by considering various matrices, like financial 

performance, market share, stakeholder satisfaction [14]. It shows an organization’s ability to generate 

profit, while meeting its strategic goals in parallel. The concepts of strategic management, operational 

management, and decision making have a direct influence on determining the organizational performance. 

The domain of strategic management deals with defining strategic goals to gain a competitive advantage, 

while the operational management focuses on optimizing regular task to meet customers’ expectations. 

Further the process of decision-making acts as major element in both of the aforementioned domains, as 

it enables organizations to deal with shifting market demands, resource allocation, capacity building, and 

implementing new ideas [12]. Hence, it is evident that different management domains are vital to ensure 

and sustain a good organizational performance [15]. 

The construction industry is generally known for its conservative approaches, and is mainly focused on 

individual projects, rather than strategic goals [16]. However, when complex projects are undertaken, the 

concepts of advanced management, like strategic management, operational management, etc., become 

very important. When uncertainties arise, strategic management provide a way forward to reduce risks, 

allocate resources and develop skilled workforce. To achieve monetary benefits, operational management 

provides a blueprint to efficiently conduct the routine tasks, while the decision making helps in making 

informed and calculated choices to ensure project success [17]. It is also observed that the geographical 

region somehow affects the performance of construction firms. It was reported that the North American 

construction firms were more efficient than their European and Asian peers [18]. As the construction 

industry accounts for about 5-9% of the gross domestic product (GDP) for the developing countries [19], 

hence it becomes very important to employ advanced management techniques for sustainable growth of 

industry. It is frequently observed that the construction firms, in most of the developing countries, mainly 

focus on project management, rather than strategic and operational management, due to which many 

problems arise like lack of skilled labor, substandard quality of work, poor management etc. [20]. Hence, 

in the current study, an attempt was made to evaluate the implementation level of various advanced 

construction management techniques in the construction industry. Below is the summary of different 



KJMR VOL.02 NO. 11 (2025) EVALUATING THE ADVANCED MANAGEMENT PRACTICES … 

  
 

pg. 4 
 

research projects intended to study the impacts of different advanced management domains on the 

organizational performance. 

Previous Studies 

Many researchers have attempted to study the positive impacts of employing best management practices 

in the organizations. Chinowsky and Meredith studied the strategic management practices in the 

construction sector [13]. The concept of strategic management was studied comprehensively in the context 

of rapidly changing social and technological factors, and recommendations were given to increase the 

competence of construction sector globally. Naaranoga et.al. presented a case study of a construction 

project to show the use of strategic management tools [21]. It was observed that the organizational vision 

proved to be helpful in meeting the customer’s expectations, and for the prioritization of different choices. 

Puspa Mali et. al. evaluated the impact of reverse logistics in construction supply chains, and suggested 

that effective reverse logistics approaches like reuse and remanufacturing should also be adopted, in 

addition to material recycling [22]. Arif et. al. studies the practices of strategic management in the 

construction sector of Pakistan, and observed that the industry was found to be lacking in the use of 

strategic management tools [23]. Tetik et. al. introduced a novel operational management practice, i.e. 

Direct Digital Construction, and it was found that the quality and efficiency was enhanced by automation 

and reusability [24]. Kumaraswamy et. al. studied the feasibility of integrating the novel strategies of 

procurement and operations for research and development in the field of construction [25]. Ibrahim et. al. 

evaluated the performance of lean manufacturing in achieving the optimal operational efficiency, in the 

context of Malaysian construction industry [26]. A positive coefficient of correlation was observed 

between lean manufacturing concepts and organizational performance, hence authenticating the 

hypothesis. Tan et. al. combined the MCDM and BIM techniques for better decision making in the 

construction industry, and different strategies were proposed for this purpose [27]. Yang et. al. studied 

different attributes, i.e. power, urgency, and proximity, and behaviors, i.e. cooperative potential, 

competitive threat, opposite position, and neutral attitude, of stakeholders on the strategic decision making 

in construction projects, and proposed few recommendations for managers [28]. Cristobal and Chai et. al. 

used various Multi Criteria Decision Making techniques for choosing the best contractor and supplier for 

effective project management, respectively [29, 30]. Zang et. al. considered the effect of Corporate Social 

Responsibility (CSR) approach on optimizing the performance of construction related organizations, and 

stipulated that various strategies exhibited a strong relationship with the performance [31].  Assad et. al. 

formulated a comprehensive approach to check the overall project progress and forecast the performance 

by considering a range of input collectively [32]. Further, Aftab et. al. studied the role of performance 

management in the relationship between management innovation and organizational performance in the 

construction industry of Pakistan [33]. However, there still remained a gap about finding the 

implementation level of different advanced management domains, like strategic management, operational 

management and decision making, combinedly in the context of organizational performance, which 

becomes the goal of this undertaken research. 

With an increase in the popularity of various Artificial Intelligence (AI) and Machine Learning (ML) 

techniques, many researchers have started to utilize these techniques for research purpose. Its application 

can be found in many research domains related to civil engineering, like material sciences, structural 
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dynamics, etc. Saif et. al. applied AI and ML techniques for sustainable production of ceramic tiles using 

industrial coal ashes, and ceramic waste [34, 35]. Further Abbas et. al. formulated an AI based predictive 

model for the heavy metals in agricultural waste ashes [36]. Many researchers have utilized the ML 

techniques in the domain of project management as well. Buch and Pokiya explored the potential benefits 

of utilizing machine learning techniques for improving the project planning effectiveness [37].  Hence in 

the current study, a fuzzy logics-based technique, called FTOPSIS, was applied to rank different types of 

construction firms according to the implementation level of strategic management, operational 

management, and decision making in the construction industry. 

Research Methodology 

This study utilized a mix of qualitative and quantitative techniques to check the implementation level of 

advanced management domains in the construction industry. For this purpose, a thorough survey was 

conducted. The questionnaire contained four sections; each aimed at a particular management domain. 

The responses were recorded by visiting and interviewing the concerned professionals from the 

construction firms. Following this step, the responses were analyzed to establish the implementation level 

of strategic management, operational management, and decision making as a tool for achieving best 

organizational performance. After this, a fuzzy-logics based Multi-Criteria Decision Making (MCDM) 

technique, called FTOPSIS, was applied on the recorded data to rank different types of construction firms 

in terms of the implementation level of advanced management domains for an effective organizational 

performance. 

Population, Sample and Response Rate 

For this study, a population of 10,000 construction firms was considered. The required number of sample 

size SS for 10,000 firms was calculated using the equations (i) and (ii), [38]. 

𝑆𝑆′ =
𝑧2 × 𝑝 × (1 − 𝑝)

𝐶2
 

(i) 

𝑆𝑆 =
𝑆𝑆′

1 +
𝑆𝑆′
𝑃

 
(ii) 

Where 𝑺𝑺′ shows an intermediate value for sample size of infinite population. For this study, the 

population P supposed to be 1000 with a percentage of 10% (p), i.e. total population equals 10,000. The 

confidence level C was taken as 95%, with a corresponding z-score of 1.67 [39]. Hence by plugging in all 

the values in eq (i) and (ii), the sample size was calculated to be 92. Hence to be on a safer side, a sample 

size of 100 was used to conduct the study. 

Questionnaire Preparation 

For this study, a detailed questionnaire was prepared by literature review, to find the implementation level 

of advanced management domains in the construction industry. The questionnaire contained 36 questions 

in total. First three questions were related to the respondent’s profile, while the remaining questions were 

distributed into four sections, as given in Table 1. 
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Table 1 Details of questionnaire sections 

Sections  Purpose No of Questions 

1 Strategic Management 17 

2 Operational Management 5 

3 Decision Making 5 

4 Organizational Performance  6 

Survey Response 

The questionnaire was distributed among different construction firms. For the sake of analysis, the 

construction firms were defined as Emerging, Scaled, and Mega Firms, depending upon their annual 

revenue. The annual revenue, in US Dollars, of the firms is given in table 2. As stated earlier, a sample 

size of 100 was selected for this study. Out of 100 requests, 91 firms agreed to respond. Hence a response 

rate of 91% was achieved, which is quite suitable for analysis [40]. Table 3 gives A detailed analysis about 

the profiles of the respondents. It can be observed from Table 3 that the majority of the participating firms 

belonged to mega firms. Further it was also seen that the majority of the respondents held Bachelor’s 

degree in engineering, while very few respondents had acquired a PhD degree. Almost one fifth of the 

respondents had an experience of more than 15 years in the local construction industry. 

Table 2 Details of annual revenue of the construction firms 

Revenue (USD) 

Emerging Firms <2M 

Scaled Firms 2M-15M 

Mega Firms  >15M 

 

Table 3 Details of respondent’s profile 

  Category  Frequency  Percentage  

Type of Firm Emerging Firms 26/28 92.8% 

  Scaled Firms 25/27 92.6% 

  Mega Firms 41/45 91.1% 

    Average= 91% 

Industry Experience 1-5 years 42 46.1% 

  6-15 years 31 34.1% 

  16 and above 18 19.8% 

Qualification Associate Diploma 26 28.6% 

  Bachelors 38 41.8% 

  Masters  24 26.4% 

  PhD 3 3.3% 
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Results and Discussion 

Strategic Management 

To find the implementation level of strategic management in various construction firms, the section of 

strategic management was further divided into five sub-sections, each aimed at assessing a particular 

factor. Table 4 gives a detailed analysis about the responses for the strategic management by the 

participating firms. It can be seen that about 90% of the firms had defined vision, and mission statements 

which form the backbone of the strategic management domain [41]. It can also be assessed that majority 

of the firms, 83 respondents, defined their long-term goals, while less importance was given to middle-

term and short-term goals, respectively. The results revealed that the 86% of the firms had defined short-

term goals, while 80% of the respondents reported the establishment of middle-term goals, which is 11% 

lesser than the reported frequency of long-term goals. As the exclusive focus on short-term goal 

achievement may affect the organization’s future competitiveness and earning potential [42], hence there 

is more focus on long-term strategic goals, rather than short-term efficiency [43]. It was also observed that 

the critical factors for determining the time schedule of organizations included the capacity of the labor, 

the possibility of changes and the availability of the equipment. However most of the construction firms 

avoided the possibility of overlapping of work, hence this factor exerted the least influence on the time 

schedule. By overlapping various sequential activities in a project, early completion can be achieved [44], 

however cost is increased in this fast-track mechanism due to the risk of rework, hence many construction 

firms tend to avoid it [45]. It was interesting to note that financial capacity of the client and the project 

time schedule were considered to be most important factors for determining the cost of project by most of 

the construction firms, while possibility of changes was given lesser importance, i.e., 83%. It is generally 

observed that changes made in the design at the early stage in the project result in lesser cost overrun, as 

compared to when made at the later stages in the project [46]. Further with the utilization of advanced 

modeling techniques, like Building Information Module (BIM), the efficiency of design process is greatly 

increased and hence lesser changes are expected in the design of a project [47]. Hence lesser focus on the 

possibility of changes for determining the cost of project by construction firms can be justified. It was also 

evaluated that most of the respondents focused on risk management, team building, and leadership, i.e., 

88, 85, and 81, respectively, while less interest was taken in staff training and change management. When 

an excess of unskilled or unemployed labor is readily available, the organizations tend to spend less on 

human resources [48]. Further with the use of advanced and efficient design methodologies, there is 

always less chances of changes in the design, and hence construction firms tend to give lesser importance 

to change management [49]. 

Table 4 Analysis of strategic management assessment section 

Sub-Section Components Frequency  Percentage  

1. Firm Vision 

and Mission 

Firm vision 82 90.1% 

Firm mission 83 91.2% 

2. Firm's Goals Short term goals 78 85.7% 

Middle term goals  73 80.2% 

Long term goals 83 91.2% 
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3. Firm Time 

Schedule 

consideration 

Factors 

Capacity of labour  84 92.3% 

Overlapping of work  72 79.1% 

Possibility of changes 82 90.1% 

Equipment availability and performance  85 93.4% 

4. Project Cost 

consideration 

Factors 

Financial capacity of client 88 96.7% 

Time schedule 83 91.2% 

Possibility of changes 76 83.5% 

5. Management 

System 

Risk management 88 96.7% 

Change management 69 75.8% 

Leadership 81 89.0% 

Team building 85 93.4% 

Staff recruitment and training 72 79.1% 

Operational Management 

The second section of the questionnaire was analyzed in detail to study the effectiveness of operational 

management practices to ensure smooth organizational performance. It was seen that most of the 

construction firms, 74 respondents, employed about 11 to 200 employees, while some of the firms, 15 

respondents, had more than 200 high-skilled employees. The results revealed that the resources allocation 

was identified as the key operational management challenge, followed by cost management, while quality 

control and communication had the least impact on operational management process. As resource 

allocation is a complex process which contains various trade-offs between quality, performance, cost, 

revenue and project constraints, hence it was identified as the biggest challenge to achieve operational 

efficiency for construction firms [50].  Further the cost management directly affects the operational 

efficiency of any organization, hence many firms are forced to optimize the process of cost management 

by various techniques, like effective resource utilization, targeted improvements, etc. Hence cost 

management can also be termed as an important factor for efficient organizational performance [51].  By 

analyzing the responses in Figure 01, it was revealed that the operational management practices proved to 

be significant for improving project efficiency and the subsequent cost savings. Further almost 70% of the 

respondents rated the effectiveness of their organization’s planning and operational practices as highly 

effective. Akinsulire et.al. reported that the optimization of operational management by effective resource 

allocation and utilization within the stipulated budget, the construction projects become cost-efficient [52]. 

Hence it can be said that the operational management plays an important role ensuring the success of an 

organization. 
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Figure 1 Effectiveness of various operational management processes 

Decision Making 

The analysis of response to the third section of the questionnaire was performed to establish the 

implementation level of decision making in the construction firms. It was observed that almost 99% of 

the firms, i.e., 90 respondents, had developed a quality management system in place. Further almost three-

fourth of the respondents reported that the management team organized regular meetings to discuss the 

project progress and the challenges. The quality management can be termed as a continuous process which 

is intended to establish requirements and Key Performance Indicators (KPIs) at each project milestone 

[53]; hence the project team requires proper communication among all members to work efficiently. It 

also requires the top managements to possess the vital characteristics of leadership, and human resource 

management skills, so that each personnel may contribute efficiently towards the success of project [54]. 

Further the next three questions about decision-making were assessed by means of a Likert scale, as 

presented in Figure 2. Likert scale is a type of rating scale which is used to assess the degree of agreement 

or disagreement with an argument [55]. It was found that the 69% of the respondents termed the 

coordination between various departments of their organization as satisfactory, while 61% reported that 

the access to the relevant information was up to the mark. However only 53% of the respondents were 

satisfied with the effectiveness of decision-making process within the organization, whereas 24% 

remained neutral on this argument. The process of decision-making can become a challenging task for 

management sometimes, due to various reasons like failure to consensus, uncertain outcome, conflict of 

interest, etc. [56]. Hence to optimize the decision-making process in various aspects of management, many 

organizations opt for deep learning algorithms [57]. Further, many algorithms are being developed by 

researchers globally to optimize this process for specific tasks [58]. 
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Figure 2 Assessment of the effectiveness of decision-making process using Likert scale 

Organizational Performance 

The responses to the last section of the questionnaire were comprehensively investigated to evaluate the 

organizational performance from the perspective of management team. It was found that 70 respondents 

rated the internal communication of the organization as effective, while 76 respondents termed the process 

of monitoring and cost control as satisfactory. Effective communication is regarded as an important tool 

for ensuring valuable performance of any organization [59]. Further, many researchers have also 

established the fact the process of monitoring and control exerts a positive influence on project 

management and its subsequent success [60]. Hence these factors play an important role in increasing the 

productivity of organizations. As illustrated in Figure 3, responses were recorded using Likert scale to 

study different organizational performance indicators. It was observed that 82% of the respondents termed 

their work ethics and organizational culture as satisfactory, while 78% strongly agreed that their 

organization performed efficiently to ensure project success. It was also reported that the 76% of the 

responses stipulated the adoption of innovative technologies in the construction work, while an 

overwhelming majority, i.e., 87% respondents, reported the influence of advanced management domains, 

like strategic management and operational management, in their regular tasks. Research reveals that a safe 

work environment results in employee’s commitment towards the organizational goals, which greatly 

enhances the performance of the organization as a whole [61]. Further, it is also important to note that the 

advanced management domains, like strategic management, not only ensure the long-term success and 

competitiveness of an organization, but also bring about productive changes in work environment, which 

fosters the employee’s confidence and commitment. Hence these techniques are vital for sustained and 

efficient organizational performance [62]. 

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

1 2 3 4 5

LIKERT SCALE

ACCESS TO LATEST INFORMATION FOR DECISION-MAKING

EFFECTIVENESS OF DECISION-MAKING PROCESS

LEVEL OF COORDINATION IN THE ORGANIZATION



KJMR VOL.02 NO. 11 (2025) EVALUATING THE ADVANCED MANAGEMENT PRACTICES … 

  
 

pg. 11 
 

 

Figure 3 Assessment of various organizational performance parameters using Likert scale 

FUZZY TECHNIQUE FOR ORDER PREFERENCE BY SIMILARITY TO THE IDEAL 

SOLUTION (FTOPSIS) 

After conducting a comprehensive analysis of all the sections of the questionnaire individually, the 

recorded responses were analyzed considering the scale of construction firms, i.e., Emerging firms, Scaled 

firms, and Mega firms. Further, a data analysis technique, incorporating fuzzy logics [63], was applied to 

the data for finding the order of preference among the data. The data analysis technique, known as Fuzzy 

Technique for Order Preference by Similarity to Ideal Solution (FTOPSIS), was employed to prioritize 

the construction firms considering the implementation level of strategic management, operational 

management and decision making to ensure the optimal performance of the respective organization. There 

steps involved in performing FTOPSIS analysis are shown in Figure 4. 
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Figure 4 Steps for performing FTOPSIS analysis 

By calculating the weighted mean of the responses to the individual sections of the questionnaire by the 

respective firms’ representative, a decision matrix was formulated. The decision matrix, given in Table 5, 

shows the implementation level of strategic management, operational management, and decision making 

in different types of construction firms, i.e. Emerging firms, Scaled firms and Mega firms. 

Table 5 Decision Matrix 

  

Strategic 

Management 

Operational 

Management  

Decision 

Making 

Emerging Firms 87.6 86.8 68.6 

Scaled Firms 90.4 83.4 68.5 

Mega Firms 92 83.4 68.4 

Average 

Implementation Level 

(%) 

      

90 84.5 68.5 
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After formulating the decision matrix, a fuzzy decision matrix was formulated by converting the data into 

Triangular Fuzzy Numbers (TFN). Triangular fuzzy numbers are the most common method to represent 

the fuzzy data [64]. These numbers are generally represented by the relation expressed in eq(iii). 

𝑥𝑖𝑗 = (𝑎𝑖𝑗,  𝑏𝑖𝑗 ,  𝑐𝑖𝑗) (iii) 

Where 𝑎𝑖𝑗 represents the smallest expected value, 𝑏𝑖𝑗 represents the average value, and 𝑐𝑖𝑗 represents the 

largest expected value. Using this guideline, the fuzzy decision matrix was formulated, and is given in 

Table 6. 

Table 6 Fuzzy Decision Matrix 

  Strategic Management Operational Management  Decision Making 

Emerging Firms (84.6, 87.6, 90.6) (81.8, 86.8, 91.8) (60.6, 68.6, 76.6) 

Scaled Firms (87.4, 90.4, 93.4) (78.4, 83.4, 88.4) (60.5, 68.5, 76.5) 

Mega Firms (89, 92, 95) (78.4, 83.4, 88.4) (60.4, 68.4, 76.4) 

In the next step, the fuzzy decision matrix was normalized in the range of 0 to 1. The process of 

normalization is very important in data pre-processing, as it provides a same scale of comparison for all 

the input parameters [65-68]. The fuzzy data was normalized using the relation given in eq(iv). 

𝑥𝑖𝑗
~ = (

𝑎𝑖𝑗

√∑ 𝑎𝑖𝑗
2𝑛

𝑖=1

,
𝑏𝑖𝑗

√∑ 𝑏𝑖𝑗
2𝑛

𝑖=1

,
𝑐𝑖𝑗

√∑ 𝑐𝑖𝑗
2𝑛

𝑖=1

) 
(iv) 

The normalized fuzzy decision matrix is given in Table 7. 

Table 7 Normalized Fuzzy Decision Matrix 

  Strategic Management Operational Management  Decision Making 

Emerging Firms (0.561, 0.562, 0.562) (0.592, 0.593, 0.594) (0.578, 0.579, 0.579) 

Scaled Firms (0.579, 0.580, 0.581) (0.569, 0.569, 0.570) (0.577, 0.578, 0.578) 

Mega Firms (0.589, 0.590, 0.590) (0.569, 0.569, 0.570) (0.576, 0.577, 0.577) 

After this step, weighted normalized fuzzy decision matrix was formulated by multiplying the 

corresponding fuzzy numbers with their weight, as expressed by eq(v). To find out the weightage of 

strategic management, operational management and decision making for an effective organizational 

performance, literature was consulted. As it was reported that the strategic management acts like a back 

bone for optimal organizational performance [66], hence strategic management was given more 

weightage, as compared to operational management and decision making. Following the computation of 

weighted normalized fuzzy decision matrix, Fuzzy Positive Ideal Solution (FPIS), and Fuzzy Negative 

Ideal Solution (FNIS) was determined. As all the three criteria, i.e., strategic management, operational 

management, and decision making are vital for optimal organizational performance, hence their maximum 

values were termed as FPIS (𝐴+), while their minimum values were termed as FNIS (𝐴−), as given in 

eq(vi) and eq(vii). 

𝑥𝑖𝑗
∗ = 𝑥𝑖𝑗

~  ×  𝑤𝑗 (v) 
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𝐹𝑃𝐼𝑆 (𝐴+) = 𝑚𝑎𝑥 (𝑎𝑖𝑗
∗ ), 𝑚𝑎𝑥 (𝑏𝑖𝑗

∗ ), 𝑚𝑎𝑥 (𝑐𝑖𝑗
∗ ) (vi) 

𝐹𝑁𝐼𝑆 (𝐴−) = 𝑚𝑖𝑛 (𝑎𝑖𝑗
∗ ), 𝑚𝑖𝑛 (𝑏𝑖𝑗

∗ ), 𝑚𝑖𝑛 (𝑐𝑖𝑗
∗ ) (vii) 

The weighted normalized fuzzy decision matrix is given in Table 8, along with the values for FPIS and 

FNIS. 

Table 8 Weighted Normalized Fuzzy Decision Matrix, along with FPIS and FNIS 

Weights  0.35 0.4 0.45 0.25 0.3 0.35 0.25 0.3 0.35 

  Strategic Management Operational Management  Decision Making 

Emerging 

Firms 0.1965 0.2247 0.2531 0.1480 0.1778 0.2078 0.1445 0.1735 0.2024 

Scaled Firms 0.2029 0.2319 0.2609 0.1423 0.1709 0.1995 0.1443 0.1732 0.2021 

Mega Firms 0.2064 0.2360 0.2657 0.1423 0.1709 0.1995 0.1441 0.1730 0.2018 

FPIS 0.2064 0.2360 0.2657 0.1480 0.1778 0.2078 0.1445 0.1735 0.2024 

FNIS 0.1965 0.2247 0.2531 0.1423 0.1709 0.1995 0.1441 0.1730 0.2018 

In the next step, the distance of each fuzzy point to FPIS and FNIS was calculated using distance formula 

for three dimensional coordinates, as given by eq(viii) and eq(ix). The parameters d+ and d- were also 

calculated for each of the alternative, by summing the distance from fuzzy point to FPIS and FNIS 

respectively. The equation to calculate d+ and d- is given by eq(x), and eq(xi) respectively. 

 𝑑𝑖𝑗
+ = √

(𝑎𝑖𝑗
∗  −   𝐴𝑖𝑗

+ )2  + (𝑏𝑖𝑗
∗  −   𝐴𝑖𝑗

+ )2  + (𝑐𝑖𝑗
∗  −   𝐴𝑖𝑗

+ )2

3
 

(viii) 

 𝑑𝑖𝑗
− = √

(𝑎𝑖𝑗
∗  −   𝐴𝑖𝑗

− )2  + (𝑏𝑖𝑗
∗  −   𝐴𝑖𝑗

− )2  + (𝑐𝑖𝑗
∗  −   𝐴𝑖𝑗

− )2

3
 

(ix) 

𝑑+ = ∑ 𝑑𝑖𝑗
+

𝑛

𝑗=1

 
(x) 

𝑑− = ∑ 𝑑𝑖𝑗
−

𝑛

𝑗=1

 
(xi) 

The calculation of distance from FPIS, and d+ is given in Table 9, while Table 10 gives the distance form 

FNIS and d-. 

Table 9 Distance from FPIS and d+ 

  Distance from FPIS   

 Strategic Management Operational Management  Decision Making d+ 

Emerging Firms 0.01185 0.00000 0.00000 0.01185 

Scaled Firms 0.00415 0.00708 0.00027 0.01149 

Mega Firms 0.00000 0.00708 0.00052 0.00759 
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Table 10 Distance from FNIS and d- 

  Distance from FNIS   

 Strategic Management Operational Management  Decision Making d- 

Emerging Firms 0.00000 0.00708 0.00052 0.00759 

Scaled Firms 0.00720 0.00000 0.00025 0.00745 

Mega Firms 0.01135 0.00000 0.00000 0.01135 

In the last step, the Closeness Coefficient (CC) was calculated using the formula given in eq(xii), and the 

alternates were ranked, or prioritized, according to their increasing closeness coefficient. The closeness 

coefficient is a measure of how much the alternate is close to its positive ideal solution [67]. Table 11 

gives the closeness coefficient for all the three categories of construction firms, while Figure 5 shows a 

graphical illustration of closeness coefficient of various alternatives. 

Table 11 Closeness Coefficient for various categories of construction firms 

 Closeness Coefficient  Rank / Priority  

Emerging Firms 0.39048 3 

Scaled Firms 0.39327 2 

Mega Firms 0.59921 1 

 

 

Figure 5 Ranks of construction firms according to their closeness coefficient 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Emerging Firms

Scaled Firms

Mega Firms

Closeness Coefficient 
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It can be seen from Figure 5 that the Mega Firms performed the best in terms of application of strategic 

management, operational management, and decision making to achieve the optimal organizational 

performance, however the Scaled and Emerging firms were found to be lagging in the implementation 

level. Further it is important to note that the closeness coefficient of scaled and emerging firms was found 

to be approximately equal, hence presenting the opportunity to employ advanced management domain for 

achieving an optimal organizational performance in the construction industry. 

CONCLUSIONS 

The current study was designed to check the implementation level of strategic management, operational 

management, and decision making for effective organizational performance of the construction firms. The 

survey questionnaire was distributed to the representatives of 100 construction firms having different 

amount of annual revenue. Their response was analyzed and following conclusion were made. 

1) It was reported that 90% of the construction firms had defined vision and mission statement, while 

about 91% of the firms had long-term goals. It was also seen that for determining the project cost, 

the construction firms considered the financial capacity of the client and the project’s time 

schedule. Further, more than 80% of the firms considered the factors of risk management, team 

building, and leadership for long-term success. 

2) It was observed that the process of resource allocation was determined as the biggest challenge for 

ensuring the operational efficiency of the organizations. Further 70% of the respondents termed 

the process of project planning and scheduling as highly effective, while 69% considered the same 

for their organization’s operational management practices. 

3) It was reported that 99% of the construction firms had a quality management system in place. 

However, only 53% of the respondents were found to be satisfied with the decision-making 

practices of their organization. It was also observed that 82% of the respondents considered their 

organizational culture as satisfactory, while 87% agreed with the influence of advanced 

management domains in their regular tasks. 

4) After comprehensively analyzing the responses, a fuzzy-logics based FTOPSIS technique was 

applied to the data to find the rank of various types of organizations in terms of their 

implementation level of advanced management domains for better organizational performance. It 

was found that Mega Firms performed the best with a closeness coefficient value of 0.599, 

followed by Scaled Firms and Emerging Firms with approximately same values, i.e., 0.393 and 

0.390 respectively. 

LIMITATIONS AND RECOMMENDATIONS 

Although the current study provides valuable insights about the construction industry, however there a 

few limitations of this study. A population size of 10,000 was considered was considered for this study. 

Further, the analysis was performed on the self-reported data only, which may induce some bias in the 
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findings. For future research, the authors recommend following points which may prove to be useful for 

stakeholders. 

1. Future research should consider more factors, like risk management, human resource development, 

etc. for an effective organizational performance. 

2. Future research should utilize more sample size for evaluating the trends in the construction industry, 

and analyze data from diverse sources to generalize the results. 

3. Future research should study the long-term effects of employing advanced management techniques on 

the organizational performance. 

4. For more comprehensive data analysis, future research should utilize advanced data analysis in 

combination with artificial intelligence and building information module.  
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