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ABSTRACT 

The construction industry is second largest in India after agriculture. Over the years, the construction process has 

become complex because of increase in specialization and multi-role players. Team integration is an important tool in 

project management, which can bring success but unfortunately it is the most neglected also. This paper attempts to 

bring forward the need of team integrationand the present scenario in Indian construction industry regarding its 

adoption. Qualitative research methodology is adopted which includes structured scheduled interviews. Data 

compilation and analysis is done to bring forward the understanding and views of professionals, about the importance of 

team integration at initial stage of design. The Analytic Hierarchy Process was used as a tool for data analysis and 

working out the priorities of components of team formation .The study focusses on the contribution of Construction 

personnel in the project team and the expected impact on design and construction activities, in case they are not involved 

in the team at an initial stage of project. 
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INTRODUCTION 

The construction industry is one of the major contributors of the economy of any country. It is also 

responsible for development of infrastructural facilities and is an employment generator also. The Indian 

construction industry is growing at a fast pace and the increasing number of specializations have brought 

together different key role players. The buildings have become complex and many services have to be 

integrated well, for smooth coordination and success of building projects. The ideal situation will be the one in 

which all participants related to the building design and construction are bonded together, from the very 

beginning of the project, so that the decisions are taken collectively. Unfortunately, the situation in 

construction industry is different, in the current scenario. Efforts are needed to bring together all the experts 

and create an integrated team, to make optimum use of resources. 

 

SIGNIFICANCE OF STUDY 

The integration of team, especially at initial stage of project is very important. In the prevailing traditional 

system, the building project is initiated by the owner and he contacts either the Architect or the Project 

manager for initiating the process. The Consultants are introduced and Contractor is invited for bidding only, 

at a later stage, when the design is complete. The lowest bid is generally awarded the project and the 

execution starts. The Project Manager is responsible for all the coordination and is puzzled, in case the 

Contractor encounters a problem with the drawings or specifications or any other issue related to the design 

process. Some of the problems that incurred may include the issues related to unavailability of any resources 

recommended or equipment or workmanship etc. The problems of delay, rework or lawsuits leading to 

arbitration can initiate and there is a loss of time and money. The problem must have been resolved at initial 

stage only, if the construction personnel were discussed the design and technical specifications. The team 

integration is important exercise because it brings together the expertise and knowledge of all project 

participants and rectifies the problem before it actually occurs. 
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METHODOLOGY ADOPTED FOR STUDY 

The methodology adopted for study includes three stages; the literature study, the qualitative technique of data 

collectionwithstructured schedule interviewsand analysis of the datausing  Analytic Hierarchy Process. Ten 

case studies were identified and the resource persons were interviewed to collect information, regarding the 

team formation and involvement of different project participants in the construction project. The criteria for 

case-study selection was their success as sustainable green buildings. The resource persons interviewed were, 

either the Architect or the Consultant associated with the building under study, depending on the constraints 

like availability, appointments available, and approachability.The primary data collected and documented was 

analysed to discuss the current scenario in the Indian construction industry.Analytic Hierarchy Process was 

used as analysis tool for study of pairwise comparison of various issues of team formation and to identify their 

priorities. AHP was introduced by Thomas L Saaty, as a multi criteria decision making approach, which is 

used to solve complex decision problems (Satty 2008). 

 

CONCEPT OF INTEGRATION 

Itami (1987) identified integration as an “invisible asset”. O’ Connor et al. (1987) writes that the process of 

schedule development should involve an interdisciplinary team expert and well represented by construction 

personnel. The experienced construction personnel should be available on a continuing or timely basis so that 

they can give their inputs to the design team. Construction expertise can also help in identifying potential 

areas where standardization can be applied in the design. Timely review of project by construction personnel 

can also minimize accessibility problems on site and hence improve the working. 

The Business Round Table Construction Industry Cost effectiveness Project (Business 1982) has laid 

emphasis on the participation of constructional experts in the conceptual development stage and also the 

planning stage. The results of this involvement may lead to savings in cost of the project. 

Nam & Tatum (1992) highlighted the importance of inter-organizational relations as a means of achieving 

integration. The construction teams are temporary organizations, which come together for a specific purpose 

of building a facility. Such an organization, is for short duration but depends on long term relations between 

the owners, engineers, contractors and suppliers. This relationship is based on trust, reputation and single goal 

achievement concept. O’Connor & Miller (1994) identified certain barriers that do not allow early 

involvement of contractor, which can be stated as contracting practice, teamwork and culture. There is a lot of 

resistance on account of the prevailing culture of adoption of contractor after the design has been finalized. 

Glavinich (1995) discusses that construction manager should be involved as soon as possible in the project, so 

that he can bring advantage to the project through his expertise during early stage of design. Pocock et al. 

(1996) found that “it is generally accepted that project performance can be enhanced when interaction occurs 

on a regular basis, beginning at an early stage in a project, in an open and trusting environment”. 

Kichuk&Wiesner (1997) suggested, that the process of selection of the firm’s professional composition should 

take place before the beginning of the project. This increases the probability of success of the team. 

Uhlik&Lores (1998) have identified that the contractors play an important role in preparing schedule and 

budget, selecting major materials, construction methods, suggesting structural systems, if they are involved at 

conceptual design phase. 

Mitropoulous&Tatum (2000) showed concern about fragmentation of goals as one of the major issues that 

influenced the construction industry in recent days, which was a result of specialization of expertise. As a 

result, the successful and timely completion of project may suffer. In this situation, the main objective were to 

develop integration framework. Nine managers were interviewed to derive at managerial techniques 

employed. The following benefits were identified: 

 Improved project cost effectiveness and schedule 

 Increased safety 

 Prevention of claims 

 Improved logistics management and cash flows 
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It was also observed that integration is important at design phase for two important reasons: (1) to prevent 

problems in subsequent processes, (2) to select the alternatives that may optimize the project performance. It 

is important that contractors and vendors participate as “equal-partners” in design and joint decisions are 

done. Mitropoulous and Tatum (2000) have mentioned that as per Lawrence &Lorch (1967) the process of 

integration requires exchange of information and knowledge between the independent subsystems. They also 

added that integration requires joint decision making. They concluded that owner has to take some important 

decisions regarding integration process like selection of contractor may not be done at lowest bid but rather 

focussing on his integration skills. Owner can train personnel’s for integration. Besides this, special incentives 

may be offered to parties actively participating for the project success. The benefits of integration in private 

sector are that, in design stage it leads to the most effective solutions for cost saving and winning the 

contracts. The performance of such projects has an impact on further relationship of the contractor with the 

corporate clients. In public sector, contractors previous performance and reputation is important in terms of 

his aggressiveness and confidence to bid, although lowest bid is important criteria. 

Early involvement of contractor in design allows the contribution of construction knowledge and experience 

to design. Direct involvement of contractor gains better cooperation between contractor and other participants 

throughout the design and construction process (Jergeas& Put 2001). In another paper, Gil et al. (2004) 

mentioned the inputs of contractor at early stage into four areas such as: (1) ability to develop creative 

solutions, (2) knowledge of construction space needs, (3) knowledge of fabrication and construction 

capabilities, (4) knowledge of supplier lead time and reliability. Othman (2011) has recommended for design 

firms to integrate construction knowledge and contractors experience in design process as approach to reduce 

construction waste and improve building performance. 

 

PARTICIPANTS OF CONSTRUCTION INDUSTRY 

Throughout this study, different terms shall be used for different participants of the construction industry. The 

terms used have been briefly explained here.  

The Team Members – The term team members refers to the project team formed for the accomplishment of 

the building project. This team also refers to the participants from the construction industry, who are 

employed for the building design and construction. This team may include the Client, the Architect, the 

Project Manager, the Consultant, and the Contractor. The team may consist of some or all of the professionals 

mentioned, depending on the scale, requirement of the project or the preference of the Client. 

The Client – The term Client refers to the initiator of the project. He is the most important member of the 

team because he provides the important resources for the project accomplishment and takes many important 

decision regarding the project. 

The Architect – The term Architect refers to the designer of the project. He is an important member of the 

team because he conceptualizes the future of the project. He takes many important decisions and the optimum 

utilization of resources depends on his wisdom and knowledge. He provides all the necessary drawings 

required for the construction of the dream project of the Client. 

The Project Manager – The term Project Manager refers to the coordinator of the project. He is appointed by 

the Client to coordinate between various service providers and help the Client in taking important decisions. 

The Consultant – The term Consultant refers to the resource persons specialized in various services like 

HVAC, plumbing, structures, electrical etc. They are appointed by the Client or the Architect or the Project 

Manager, depending upon different situations and project management system adopted in the project.  

The Contractor – The term Contractor refers to the constructor/civil contractor/construction personnel, who 

is engaged for the construction of the building project. He is generally hired on contractual basis by the Client, 

or the Architect or the Project Manager for constructing the designproposed by the Architect. 
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ANALYSIS OF DATA  

Qualitative data was collected from interviews and analysed for study. The study focussed on the 

contributions of construction personnel in the project and expected losses, in case they are not involved in the 

project at an early stage. Following facts came to light about the team formation at initial stage of design,after 

the data analysis: 

 The project teams are formed in 90% of the cases. 

 Architect was the team member in 100% of the cases. 

 Project Manager was team member in 90% of the cases. 

 Contractor was team member in none of the cases observed. 

 Consultant was the team member in 90% of the cases. 

This concludes that Contractors are not included in 

the teamwork at initial stage of design and their 

contributions are not realised in the project team. 

Their roles are specified to the field operations stage 

only. 

 

 

 

 

 

Seven issues were identified and the total of scores for each were calculatedas follows: 

 

 

S. No. 

 

The issues 

SCORE 

(max.10) 

1 Project team formed before the conceptual design 8 

2 Architect was the team member 10 

3 Project Manager was the team member 9 

4 Contractor was the team member 0 

5 Consultant was the team member 9 

6 Criteria for selection  of team members was experience in similar 

project 

8 

7 Contract was Design –Build Contract 0 

 

Pairwise Comparison  

After pairwise comparison of seven parameterswith AHP, the following analysis was done. The parameter 

that Architect was the team member scored highest priority percentage of 23.7%. There were two issues at the 

next level Project Manager was the team member and Consultant was the team member with 19.6% 

priority. The next parameter was Project team formed before the conceptual design with a priority of 17.3%. 

Criteria for selection of team members was experience in similar project was the next parameter with 13.7% 

priority. After this was Contract was Design –Build Contract with a priority of 3.8%. The lowest priority was 

observed for Contractor was the team member with a priority of 2.2% only. 
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S. No. The issues Priority % 

1 Architect was the team member 23.7 

2 Project Manager was the team member 19.6 

3 Consultant was the team member 19.6 

4 Project team formed before the conceptual design 17.3 

5 Criteria for selection  of team members was experience in 

similar project 

13.7 

6 Contract was Design –Build Contract 3.8 

7 Contractor was the team member 2.2 

 

Impact of integration on other activities 

The study also investigated on Contractors 

involvement, relationship and impact on other 

design and construction activities. It was observed that 

the contractors have a contribution towards many 

other activities or in other words, there are many 

design and construction activities which are 

dependent on the Contractor/Construction 

personnel. Their role has been identified at the 

conceptual planning stage, design development 

stage and field operations stage. The important 

activities listed below are dependent on the 

selection of contractor, but their role is not limited to these. 

 

The role of Contractor, during conceptual planning stage is analysed as follows: 

 They can contribute and suggest various measures, during the discussions on how to make construction 

process easier.  

 The selection of appropriate construction methods can be suggested by them. 

 Construction schedules depend on them. 

 They can significantly contribute towards recycling measures because of their practical knowledge and 

expertise. 

 Laying out site efficiently depends on selection of methods which in turn depends on the contractor. 

 They can significantly contribute towards selection of appropriate technical specifications. 

 Their expertise and construction knowledge can be utilized for making important decisions and during 

review and implementation of past lessons learned. 

The role of contractors during design development stage is analysed as follows: 

 They can suggest for ways of reducing the scaffolding, which in turn simplify the construction process. 

 Consideration for environment safe materials and methods of construction depend on their expertise and 

knowledge. 

 The selection of contractor depends on the Architect and to great extent on the selection of construction 

methods proposed. 

The role of contractors during field operations stage is analysed as follows: 

 They play an important role in selection of temporary materials and systems on site. 

 They can suggest suitable measures during adverse weather conditions. 

 They can give technical inputs for improving the construction process. 

Architect 

Project 
Manager

Consultant

Team 
Formation

DB 
contract

[CATEGOR
Y NAME]
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CONCLUSION 

The study conducted highlights the important team members and their role in building projects. The survey 

conducted depicts that the integration of Contractors is not encouraged by team members, especially at the 

initial stage of project. The comparative study also presents that the integration of contractors is receiving the 

lowest priority. Various benefits of integrating all the team members, especially the contractors responsible 

for the construction of building project, are analysed by researchers. The study recommends the team 

integration for successful project completion. 
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