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Abstract:  The construction industry is the lifeline for a nation and building structures reflect the health of economy of a country. 

Construction of accommodation provides the basic needs of the citizens of the country. Construction of other buildings/structures 

strengthens the infrastructure for development. The quality management issues are becoming a necessity in building construction 

industry in the Indian conditions. There are not many research studies available on implementation of Total Quality Management 

(TQM) in building construction in India that could find out the reasons for the poor performance of building construction industry. 

This study is maybe the one of few studies which have attempted to identify and prioritize the critical success factors for the 

improvement of performance of building construction industry. This research has also identified major obstacles for successful 

implementation of TQM and also identify the level of performance of building construction companies before and after the 

implementation of TQM. In this research work, the level of employee’s awareness and appreciation of TQM brings significant 

positive results towards the implementation of TQM. Identification of the critical success factors essential for the philosophy of 

TQM is a first step in effective implementation of TQM. This research has focus on top most critical success factors for the 

implementation of TQM in building construction industry. These factors are: customer focus, vendor development, education and 

training, Quality Management System, Organization structure, Team work, leadership and commitment and continuous 

improvement. Also, these factors are somewhat similar to those identified by various researchers all over the world. Policies and 

practices of TQM in building construction industry vis-à-vis identified parameters of TQM has been studied. The findings from the 

survey has also highlighted some significant obstacles which prevented building construction organizations from improving their 

quality standards. These obstacles are “Top management is not visibly and explicitly committed to quality” and “Time constraints 

prohibit effective TQM implementation” as the most significant obstacles to TQM implementation. Data analysis of the 

performance of building construction organizations before and after implementing TQM has also been done. Our findings show 

that there is a significant change in the performance level after implementation of TQM in the various building construction 

organisations. Productivity has increased whereas complaints have reduced. There is an increase in repeat customers whereas 

rework and change orders have reduced. Moreover, there is improvement in relations with architects/engineers/ subcontractors. 

TQM model for building construction industry to implement and practice TQM in an effective way and improve quality of building 

construction industry has been proposed. The findings of this study have been used to construct a simple and practical framework 

which prescribes guidelines for introducing TQM in four phases and is designed to help building construction companies get started 

and move step-by-step towards a TQM culture and improve quality of building construction industry in the northern region of India. 

 

IndexTerms – Total Quality Management, Critical Success Factors, Implementation, Building Construction Industry, 

Obstacles in implementation, customer satisfaction. 

 

I. INTRODUCTION  

 

In India, the manufacturing industry use to have generally successfully implemented TQM since 1990. The systems and philosophy 

for applying TQM standards to manufacturing are well known. But the same is not true for building construction industry. So there 

is a need to study the current practices being followed by the building construction industry in enhancing the quality of construction 

and TQM standards to the building construction industry in India effectively. Adoption of TQM by construction companies will 

result in higher customer satisfaction, better quality constructed products and higher market share. However, adoption of TQM 

requires a changes in the corporate culture and management approach. Quality assurance and quality management systems are 

topics which have recently received increasing attention worldwide. As such, the approach of TQM can be seen as timely in the 

search for productivity improvement and customer satisfaction. TQM is a way of thinking about goals, organizations, processes and 

people to ensure that the right things are done right the first time; and an approach to improving the competitiveness, effectiveness 

and flexibility of the whole organization. 

 

By definition “total quality management is a management process of continuous internal improvements throughout an organization 

that ultimately results in improvements in the finished product. TQM is a way of planning, organizing and understanding each 

activity that depends on each individual at each level. Ideas of continuous learning allied to concepts such as empowerment and 

partnership, which are facets of TQM, also imply that a change in behavior and culture is required if construction firms are to 

become learning organizations.” This is a complete management philosophy that prevails in every aspects of a company and places 

quality as a strategic issue. To increase customer satisfaction, total quality management is achieved by continuously improving 

current performance and joint efforts at all levels in a company. TQM is a management led approach applicable in all the operations 

of a company and the responsibility of ensuring quality is collective. The philosophy of TQM is not defect detection but defect 

prevention.  

The essential elements of TQM are:  

 Customer satisfaction  

 Management commitment and leadership  
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 Education and Training  

 Teamwork  

 Continuous improvement  

 Supplier involvement  

Construction, being different from manufacturing and other industries, has different type of problems that cause difficulty in 

adoption of TQM. Some of the major problems identified are:  

 Lack of teamwork  

 Uniqueness of every construction project  

 Transient labour  

 Poor communication  

 Inadequate planning and scheduling  

The causes identified for the above problems are:  

 At the inception of projects, no-team building exercises  

 Lack of understanding of team members expectations  

 Team-oriented planning and scheduling is not much  

 Training not provided 

Building construction is a component of human endeavor towards improvement of the quality. For the basic need of a secure living 

place, man has progressed from caves to primitive shelters to huts, then houses, colonies, to mega cities. Construction of dwelling 

units provides one of the basic needs of the citizens of the country and other construction of buildings strengthens the infrastructure 

for development. The construction industry is, thus, the lifeline for a nation and extent of development and use of building structures 

reflect the health of economy of a country.  

In building construction industry, quality starts from the project conception itself. It must be built into the design. It must be made 

a part of the execution system. Quality must be started from the top and permeate down the lowest level and among all interacting 

parties of the construction process. Quality control is process where as quality assurance is the part of all activities, both have to 

become a unified whole and an important segment of total quality management. The years the accent on quality is not merely 

inspection but quality assurance and total quality management. Quality assurance means testing of raw material at the selection and 

processing stage, testing at various stages of construction. It also includes feedback from the customer. Quality management system 

is more than introduction of quality manuals, quality audits and information broadcasting. It includes building quality into project 

design, equipment selection, performance and maintenance of machine, improving skill of workers and motivation and commitment. 

Quality management system demands that structure of organization wherein coordination and interface between parties of 

construction become possible from the lowest to the top management.  

A fundamental condition to guarantee the execution of the techniques of TQM is understanding the significance of this idea. If the 

managers of a building construction organization want to actualize the Total Quality Management as a technique to compete in the 

market, they should know precisely what they mean when they are discussing quality or quality enhancement and they should 

realize how to measure quality of an item or service. Quality Management can be characterized word by word in the following way: 

Total = Total includes everybody and all activities in the organization. 

Quality = Conformance to requirements (Meeting Customer Requirements). 

Management = Quality can and should be managed. 

TQM = A procedure for managing quality, it must be continuous improvement in all whatever we do. 

 

II. LITERATURE REVIEW  

 
TQM can be define as standard operating producer of work for an organization that is documented effectively for guiding the 

coordinated action of people in best practical way in the quest of achieving the desired quality policies, customers satisfaction, high 

marginal profits, as well as cost and time effectiveness. 

Some major findings form literature are follow: 

1. Different parameters which is use for implementation of TQM. 

2. Some data collection method and their different analysis method. 

3. Some barriers which obstacles in implementation of TQM.  

4. Some case study related to before and after implementation of TQM in organization 

 

 

III. RESEARCH METHODOLOGY 

 

Research design is the plan, structure, and strategy of investigation aimed at answering the research questions. This research about 

TQM has been conducted through questionnaires to cover various issues of total quality management. Questionnaires are one of 

the most common methods of data collection, and are highly respected by researchers.  So to elicit information regarding the extent 

of TQM usage in the Indian building construction industry, a questionnaire-based survey was conducted for the research.  

 

The data was gathered through questionnaire survey carried out across different Building construction industry in the Surat district 

(Gujarat). The questionnaire was sent to the nearly 70 different construction firms out of which 37 responses are received and 30 

Questionnaire was selected for data analysis. 

 

IV. DATA ANALYSIS    

 

This section aims to analyze and present the collected data with respect to the research objective. This section is intended to discuss 

the characteristics of the respondents as well as their knowledge about this research topic. It consist of three sections Viz.  In section 

A, general information of the building construction company participating in the research is investigated in which the size of the 
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company, type of business, turnover of the company, etc is included. The basic awareness and appreciation level about TQM in 

building construction industry has been explored in Section B. In this section, the important parameters of TQM implementation 

and obstacles/ barriers during TQM implementation and the level of performance of building Construction Company before and 

after implementation of TQM was also explored. Section C, some open ended questions have been asked from the building 

construction industry, the response of which helped in developing a TQM model for building construction industry. 

 

1. Turnover of the Companies 

 

The responding organizations are classified on the basis of turnover of the company. It has been observed that most of the companies 

(43.34%) are from 100-200 crores group whereas 20% companies are in 200-300 crores group and 36.68% company turnover is 

below 100 crores. as shown in table 1 and figure 1. 

          

     Table 1: Turnover of the Companies  

Sr. 

No. 

Turnover 

(Rs) in 

crores 

Frequency Percentage 

1 <100 11 36.68 

2 100-200 13 43.34 

3 200-300 6 20.0 

4 300-400 0 0 

5 >400 0 0 

 Total 30 100 

        Figure 1: Turnover of the Companies 

2. Age of Company 

 

Table 2 and figure 2 show the distribution of the organizations on the basis of their age. 33.34% of the organizations are in the 

construction business for more than 15 years while 36.67% of the organizations are in the construction business for more than 20 

years. This shows that these organizations are quite mature. 

   

  Table 2: Age of Company 

Sr. No. 
Age of 

company 
Frequency Percentage 

1. < 10 years 3 10.00 

2. 10-15 years 6 20.00 

3. 15-20 years 10 33.34 

4. >20 years 11 36.67 

 Total 30 100 

        Figure 2: Age of Company 

3. Age of TQM program 

 

Table 3 shows that 13.34% of company doesn’t use TQM yet or we can say they doesn’t have knowledge of TQM. 23.34% company 

adopt TQM from last 4 years, where 33.34% of company adopt knowledge of 1-3 years and 30% of company adopt TQM from 

more than one year. 

       Table 3: Age of TQM program 

Sr. No. Age of TQM Frequency Percentage 

1 Do not use yet 4 13.34 

2 < 1 years 9 30.00 

3 1-3 years 10 33.34 

4 4-6 years 7 23.34 

5 7-9 years 0 0 

6 > 9 years 0 0 

 Total 30 100 

        Figure 3 Age of Company 
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4. Whether ISO 9001 certified 

 

The responding organizations are classified from whether they are ISO 9001 certified or not. It has been observed that most of the 

companies (63.34%) are certified and (36.37%) company is not certified ISO 900. as shown in table 4 and figure 4. 

     Table 4: Whether ISO 9001 certified 

 Frequency Percentage 

Yes 19 63.34 

No 11 36.37 

Total 30 100 

 

        Figure 4 Whether ISO 9001 certified 
5. Prioritizations of Parameters of TQM in Building Construction Industry 

 

A survey was conducted for 30 companies to identify the most important critical success factor of TQM in construction industry. 

A list of important parameters was prepared from literature and the organisations were asked to indicate on 5 point scale how 

important the parameter is (1-least important to 5-most important). The reliability analysis was conducted on the questionnaire 

instrument. The reliability of the questionnaire regarding this item was tested and it is shown in table 5. One way analysis of variance 

(ANOVA) used for data analysis and ranking the parameters of TQM. 

 

Table 5: Reliability Statistics 

Sr. No. 
Cronbach’s 

Alpha 
No. of Items 

1. 0.538 20 

 

 

Table 6: Result of one way ANOVA 

Sr. 

No. 
Groups Count Sum Mean Variance Rank 

1. Customer focus and satisfaction 30 139 4.633 0.378161 1 

2. Continuous improvement 30 116 3.866 0.395402 11 

3. Quality Circles 30 126 4.200 0.510345 8 

4. Team work 30 133 4.433 0.322989 6 

5. 
Total Employees Involvement and 

empowerment 
30 118 3.933 0.822989 10 

6. Just in Time 30 94 3.133 0.257471 19 

7. Benchmarking 30 104 3.466 0.395402 17 

8. Education and Training 30 134 4.466 0.464368 3 

9. Statistical Process Control 30 108 3.600 0.731034 15 

10. Recognition and rewards 30 105 3.500 0.465517 16 

11. Leadership and commitment 30 132 4.400 0.386207 7 

12. Right first Time 30 101 3.366 0.585057 18 

13. Lean Construction 30 81 2.700 0.493103 20 

14. Total Preventive maintenance 30 125 4.166 0.41954 9 

15. Vendor Development 30 135 4.500 0.603448 2 

16. Quality Management Systems 30 134 4.466 0.533333 4 

17. Organisation structure 30 134 4.466 0.533333 5 

18. Process Improvement 30 113 3.766 0.598851 12 

19. Waste minimisation 30 113 3.763 0.46092 13 

20. Inventory minimisation 30 110 3.666 0.643678 14 

 

 

 

19

11

Yes NO
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Table 7: Result of one way ANOVA 

Source of Variation SS df MS F P-value F crit 

Between Groups 161.59 19.00 8.50 17.01 0.00 1.60 

Within Groups 290.03 580.00 0.50    

Total 451.62 599.00         

 

If, the P-value is less than the alpha, then there is a statistically significant difference between groups. In this case the P-value of 

0.000 is less than 0.05(the significant level). Therefore, this test indicates that we have a statistically significant difference between 

the parameters in satisfaction levels. F critical this greater than F (1.60 < 17.01) so our null hypothesis is rejected. So, our all the 

parameters are not equal and they all are important for TQM and implementation of TQM in Organization. The above analysis 

shows that all parameters have mean greater than 3 and the literature also indicates the above parameters for adoption of TQM 

strategy. This research has identified seven critical success factors for the implementation of TQM in building construction industry. 

Identification of the critical success factors for the TQM is a first step in effective implementation of TQM. These factors are: 

customer focus, vendor development, education and training, Quality Management System, Organisation structure, Team work, 

leadership and commitment & continuous improvement. Also, these factors are somewhat similar to those identified by various 

literature all over the world. Still factors like use of award and recognition, quality circles has been included in very less number of 

studies. These factors provide a framework for organizations that are implementing TQM. 

 

 

 

6. Obstacles in Implementation of TQM in Building Construction Industry 

 

The respondents were asked the main impediments of adopting TQM in their companies. They were required to rate the 

implementation obstacles statements on basis of their agreement/disagreement to about their organization using a five point scale 

(1=strongly disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree). A higher mean rating implies a more significant obstacle 

to TQM implementation in the building construction industry. Cronbach’s alpha is used to check the reliability of the instrument. 

Reliability of the instrument shows the degree of consistency or repeatability of the instrument. The reliability of questionnaire 

regarding this item was tested and is shown in table 8. 

 

Table 8: Reliability Statistics 

Sr. No. Cronbach’s Alpha No. of item 

1. 0.928 12 

 

Table 9: Result of ANOVA 

Groups Count Sum Mean Variance Rank 

Top management is not visibly and 

explicitly committed to quality 
30 113 3.767 1.289 1 

The workforce is not visibly and explicitly 

committed to quality 
30 91 3.033 0.861 8 

There are inadequate resources to 

effectively employ TQM 
30 104 3.467 1.154 4 

Managers don’t fully understand TQM 30 78 2.600 1.352 10 

Time constraints prohibit effective TQM 

implementation 
30 107 3.567 0.530 2 

There are excess layers of management 30 107 3.567 0.668 3 

There is lack of customer focus 30 98 3.267 1.444 6 

The strategic plan is not customer driven 30 98 3.267 1.237 7 

There is lack of statistical process 

awareness 
30 77 2.567 1.357 11 

Quality is not everyone’s responsibility 30 37 1.233 0.599 12 

Employees are resistant to change 30 86 2.867 0.809 9 

Employees and/or teams are not rewarded 

and recognized for achievements in 

quality improvement 

30 100 3.333 0.644 5 
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Table 10: Result of ANOVA 

Source of 

Variation 
SS df MS F P-value F crit 

Between Groups 154.956 11.000 14.087 14.155 0.000 1.816 

Within Groups 346.333 348.000 0.995    

Total 501.289 359.000     

 
If, the P-value is less than the alpha, then there is a statistically significant difference between groups. In this case the P-value of 

0.000 is less than 0.05(the significant level). Therefore, this test indicates that we have a statistically significant difference between 

the factors which obstacles in implementation of TQM in satisfaction levels. F critical this greater than F (1.816 < 14.155) so our 

null hypothesis is rejected and there is major difference in the factor which obstacles in the implementation of TQM. Table 9 present 

that most of our respondent are agree that following are the major Obstacles in implementation of TQM. 

1. Top management is not visibly and explicitly committed to quality 

2. Time constraints prohibit effective TQM implementation  

3. There are excess layers of management  

4. There are inadequate resources to effectively employ TQM  

5. Employees and/or teams are not rewarded and recognized for achievements in quality  improvement  

6.  Lack of customer focus 

7. Level of Performance before and after Implementation of TQM 
To measure the level of performance before and after implementation of TQM, the respondents were asked the performance level 

before and after adopting TQM in their companies. They were required to rate the performance of their organization using a five 

point scale (1=very low, 2=low, 3=moderate, 4=high, 5= very high). A higher mean rating tells performance level is very high. The 

reliability of questionnaire regarding this item was tested and is shown in table 11. 

 

Table 11: Reliability Test 

Sr. No. Cronbach’s Alpha No. of item 

1. 0.602 32 

 

Table 12: Level of performance before and after implementation of TQM 

 

Sr. 

No. 
Item 

Mean 

before 

Implement

ation of 

TQM 

Std. Dev. 

before 

Implement

ation of 

TQM 

Mean 

before 

Impleme

ntation 

of TQM 

Std. Dev. 

before 

Impleme

ntation 

of TQM 

t df 
Sig. (2-

tailed) 

1. Repeat customers 1.933 0.177 4.467 0.561 -13.32 29 2.0452 

2. Rework 3.800 1.045 1.700 1.129 6.730 29 2.0452 

3. 
Employee job 

satisfaction 
2.467 0.561 4.400 0.553 -18.154 29 2.0452 

4. 

Clearer work 

instructions/ 

procedures/and job 

responsibilities 

2.700 0.458 4.133 0.763 -8.75 29 2.045 

5. 
Relations with 

architects/engineers 
2.833 0.687 4.800 0.400 -13.3 29 2.045 

6. Productivity 2.500 0.670 4.633 0.481 -17.1 29 2.045 

7. Claims 2.500 0.991 2.667 1.220 -0.46 29 2.045 

8. Employee turnover 2.400 0.663 4.100 0.746 -8.82 29 2.045 

9. Profitability 2.133 0.669 4.700 0.458 -17.2 29 2.045 

10. Safety 2.567 0.715 4.633 0.546 -15.3 29 2.045 

11. Schedule performance 2.500 0.670 4.300 0.690 -14.8 29 2.045 

12. 
Relationship with 

subcontractors 
2.733 0.853 4.467 0.618 -12.1 29 2.045 

13. 

Chances in bidding 

processes with pre-

qualification 

2.333 0.906 3.833 0.778 -11.2 29 2.045 

14. Change orders 3.000 0.966 2.933 1.314 0.191 29 2.045 
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15. Employee training 2.333 0.596 4.567 0.615 -14.3 29 2.045 

16. Customer complaints 3.733 0.925 1.400 0.840 8.503 29 2.045 

 

Table 12 shows the level of performance before and after implementation of TQM in the various building construction 

organizations. The mean values before implementation of TQM ranged from 1.933 to 3.800 whereas the mean values after 

implementation of TQM ranged from 4.800 to 1.400. It can be seen that there is a significant change in the performance level before 

and after implementation of TQM in the various building construction organizations. Employee job satisfaction, Productivity and 

Safety are increased whereas Customers complaints have reduced. There is an increase in repeat customers and Schedule 

performance whereas rework and change orders have reduced. Moreover there is improvement in relations with 

architects/engineers/ subcontractors. A t-test is use to find out the difference in the level of performance before and after 

implementation of TQM in the various organizations. 

 

The paired comparison t-test by using t-Test: Paired Two Sample for Means Procedure was employed for analyzing the test. The 

results in table 4.15 show that the t-value of the parameters are lower than 0.05 (the significant level), hence the null hypothesis is 

rejected. In short, it is concluded that there is a significant change in the level of performance after implementation of TQM in the 

various building construction organizations. 

 

8. Framework for Implementation of TQM in Building Construction Industry 

 

From the data and knowledge gained while doing this research, a generic model for the implementation of a Total Quality 

Management system in building construction industry has been outlined in the following steps: 

 
Figure 5: Framework for Implementation of TQM 

 

The proposed framework (CDIA) mainly consists of four phases which helps Indian building construction 

companies get started and move step by step towards TQM culture. 
 
C - Conceive (Realizing the need for TQM)  

D - Design (Flowchart the Process, Identifying Problems and Critical Success Factors)  

I - Implementation (Forming TQM Steering Committee, Applying Tools and Technologies)  

A - Assessment (Performance Measurement, Rewarding System) 

 
I) C-Conceive  

 

(a) Realization of need for TQM 

Conceive the idea and recognize the need for a new management system within the organization and decide that TQM is the needed 

tool. The needs of customer and is expected to deliver those needs at the lowest cost possible. Now-a-days companies are expected 

to keep pace of change, it may be technical, political and should be able to provide its customers high quality of service/product. 

 

II) D-Design 

 

(a) Flowchart the process  

Once an organization has shown its need and readiness for quality journey, there is need of flowchart the process. TQM is not a 

business as usual, it is way of doing things in innovative and excellent manner. It uses new structures and roles to facilitate the 

change. Many a time’s process is not clear, but flowchart will help in conceptualization of TQM.  

 

(b) Identifying problems and critical success factors Before implementing TQM, identify the problems or obstacles they may 

face and they must take steps to overcome these obstacles to achieve the goal of quality construction. An organization can 

overcome these obstacles if it is involved in the implementation of TQM with full dedication and establishes a style using 

teaching, inspecting and promoting TQM.  

 

III) I-Implementation 

 

(a) Create TQM steering committee:  
Right foundation should be prepared to complete the quality construction projects successfully and in construction projects. 

 Provide direction to organization departments regarding areas for product/service improvement 

 Ensure quality improvement activities meet standard criteria and advise staff on the quality improvement cycle 

 Allocate resources to enhance and support improvement initiatives 

Realizing the 
need for 

TQM 
Flowchart 

the Process 

Identifying 
Problems 

and Critical 
Success 
Factors 

Forming 
TQM 

Steering 
Committee 

Applying 
Tools and 

Technologies

Performance 
Measurement

Rewarding 
System

http://www.jetir.org/


© 2020 JETIR June 2020, Volume 7, Issue 6                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2006074 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 512 
 

 Review current practices to detect, manage and prevent deficiencies/ defects in product or service delivery 

 Ensure the involvement of all relevant stakeholders in product/service improvement activities 

 Develop and implement a coordinated and systematic approach in monitoring and the recognition/reward of success  

 

(b) Applying tools and technologies 

Tools and technologies such as benchmarking, information technology and quality management systems. Computers play an 

important role in the TQM implementation such as: 

 

a) Data analysis  

b) Data collection  

c) Statistical analysis  

d) Process control  

e) Test and inspection  

f) System design 

 

IV) Assessment 

 

(a) Performance measurement 

Look forward to get a feedback on the interest of improving quality. This feedback should be analyzed which will be good for next 

line of action. If the feedback is not taken or the performance is not measured, true quality of the output may not be known.  

Performance measures help to achieve the following objectives:  

• Performance of employees  

• Customer satisfaction  

• Determine which process needs to be improved  

• Indicate process gains and goals  

• Compare goals with actual performance  

• Determine the overall performance of the organization  

 

(b) Rewarding System 

An appropriate rewarding system is essential for appreciating the employees work and inspiring them for continuous improvement 

in their work. During the rough times, a word of appreciation is often an incentive. Nowadays companies have started using team 

rewards and gain sharing. Recognition and reward affects employee’s motivation and job satisfaction. Appropriate recognition and 

rewards are critical to the healthy functioning of any organization. The objective of recognition and reward strategy is to ensure that 

quality tools and processes are used, work system are changed and team behaviours are adopted in support of TQM. Following 

should be the guidelines behind recognition and rewards in TQM implemented construction companies, 

 

a) Recognise positive actions and behaviours of employees and construction managers.  

b) Develop promotion criteria that enforces quality behaviour.  

c) Recognise quality for bonus and salary reviews.  

 

V. CONCLUSION 

 

Conclusions are based on the findings of the present research work. After defining the research problem, the research objectives 

were set. To study the present status of TQM among Indian building construction industries and determine the difficulties they are 

facing in improving their quality, which is preventing them from being competitive, to learn from best practices and to develop an 

appropriate TQM model for Indian building construction industries for creating a quality culture to compete locally and globally. 

 

a) The First objective was to identify the important parameters of in building construction industry. The research has 

identified critical success factors for the implementation of TQM in building construction industry. These factors are: 

customer focus, vendor development, education and training, Quality Management System, Organisation structure, Team 

work, leadership and commitment and continuous improvement. These factors are similar to those identified by various 

researchers all over the world. Still factors like use of award and recognition, quality circles have been included in very 

less number of studies. These factors provide a framework for an organizations that are implementing TQM.  

b) The Second objective was study to find some barriers which prevented building construction organizations from improving 

their quality standards. These obstacles are “Top management is not visibly and explicitly committed to quality” and “Time 

constraints prohibit effective TQM implementation” are most significant barriers to TQM. Hence, these two factors 

received the highest mean rating of 3.76 and 3.56, respectively. There are excess layers of management, inadequate 

resources to effectively employ TQM, Employees and/or teams are not rewarded and recognized for achievements in 

quality and Lack of customer focus are the barriers which obstacles in implementation of TQM. 

c) The Third objective was to study the performance of building construction organizations before and after implementation 

of TQM. Our findings show that there is a significant change in the performance level after implementation of TQM in the 

various construction organisations. Productivity and Safety are increased whereas Customers complaints have reduced. 

There is an increase in repeat customers whereas rework and change orders have reduced. Moreover there is improvement 

in relations with architects/engineers/ subcontractors. 

d) The fourth objective was to develop a TQM model on the basis of research findings for building construction industry. 

Objective was achieved by proposing a TQM implementation model called CDIA. The findings of this study used to 

construct a simple and practical framework with prescribes guidelines for introducing TQM in four phases and is designed 

to help Indian building construction companies get started and move step-by-step towards a TQM culture and improve 

quality of building construction. 
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