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Abstract

:

Communication in architecture requires the participation of several individuals that share information, tasks, and resources. With new means of communication, the changes that have affected the construction industry in the last decade revealed new organization structure in practice. As many studies point out, the issue of IT integration in the means of communication, and the development of new organization models in the construction industry; however, an adjustable process model of mechanism enhancing project productivity, through effective communication, is not yet studied. Therefore, the study will explore the facilitators for better communication that will improve productivity in the architecture practice and make up an efficient communication model, which could be adapted by any architecture firm in Lebanon.
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1. Introduction


Construction is a project-based industry. Projects are often behind schedule, over budget, and experience-poor in labor, supplies, and resources. This results in clashes and disagreements with the client and other involved parties. The beauty of the built surroundings is analyzed by the people living in the context and is being focused on in-press and publications. The problem arises from a lack of organization and from the request of old-fashioned ideas about the roles of experts in creating a flexible, approachable, and active construction team [1]. The problem arises from a lack of organization and the need for a better collaborative environment in architecture as a result of the complexity of architecture projects in-hand and of the increase in interrelated tasks assigned for the architect to deal with.



The objective of this research is to grant architects with facilitating elements that can maximize communication between participants in the design and construction phases in architecture projects. The factors and mechanisms leading to successful communication and enhancing productivity in architecture project management in Lebanon are examined in this research through seven case studies, covering 80% of the Lebanese construction industry. For quality architecture, the extracted principles are studied and summarized to be used in the structure of productive communication teams in design and construction.




2. The Context


Traditionally, design and construction were separate phases, which made communication between parties impossible. With the evolution of practice, jobs were accomplished either individually or collectively, as a firm, or even with joint ventures of international firms, with local ones. Thus, the process was not applied in the same way within the different structures of practice. Dubois and Gadde’s study categorizes the industry into three main groups: “The tight couplings”, “loose couplings,” and “the collective adaptations”. This is a result of changes in the design environment and the behavior of elements in this environment of work. Practitioners, researchers, and the social order at large have, consequently, called for a change in interrelations, behavior, and dealings in order to boost the probability of project success and improve end-results [2].



In today’s fragmented society, construction all over the world is no longer produced by craftspeople. Formally, architecture stood for the way buildings were constructed, as well as for the materials and methods of construction. This process has been gradually displaced by the development of material science. Quality in construction is no longer judged by invention but rather the skills in implementation [3].



Therefore, communication processes are studied through the following means:




	-

	
The most appropriate use of information technology.




	-

	
The proper organization to be constituted.




	-

	
The roles of participants in the new value chain and the management of the whole process.









Examining what is already being used in the exchange of the know-how does not improve the situation; while discovering the facilitating factors composing the fundamental elements to form an efficient system of communication with IT integration, and which will result in a better system of work that may be adapted by every architectural firm in Lebanon.




3. Literature Review


Project management in architecture is the organization of activities performed in construction organizations that mainly deal with “planning, executing, coordinating, and controlling projects,” resulting in new structures being built [4]. Unluckily, due to poor values in management practice, several construction projects do not meet their targets [5,6]. Consequently, the incentive for this research is the call for project success improvement in the construction region. Particularly, this work focuses on the role of communication in the success of a construction project [7,8,9].



Major mechanisms of communication process are trust and commitment between the project members [10,11]. Previous studies have shown that a communication system, based on trust and commitment encourages: Economic performance in terms of reduced cost overruns [12], time performance [13,14], quality and customer satisfaction [15], environmental performance [16,17], work environment [18,19], and innovation [20,21,22,23,24]. These examinations propose that communication structure may affect how procurement procedures influence project performance in a role, as an intermediary or as a moderator [25].



3.1. The Change in the Design Environment


The roles of design and engineering experts changed with the rapid change in design processes in the 1990’s. Most of the time, architectural design was totally separated from systems design and engineering. Based on David Gann’s study on the behavior of elements in the construction industry, two main reasons were behind this separation. The first reason is the implementation of new technologies in the construction of buildings, as a result of their complex structure; and therefore, more experts have to be involved in the process, making communication more difficult. Second, the use of information technology in design had a major impact on the way participants communicate together, thereby changing the traditional way of communication, which was based on oral and face-to-face coordination [26].



Therefore, the construction industry is highly fragmented, known for its low productivity, cost, time over-runs, and conflicts in delivery compared to other industries [27].




3.2. The Complex Interaction of Participants


The increase in the number of tasks, and their specialization, requires the need for many participants on site to construct the designed project, which may be measured as a precise provisional set of connections within a more ’permanent’ network. In Figure 1, firms A, B, and C are all involved in construction projects. Their participation in each project is made up of resources of different kinds (A1, B1, and C1). The firms are also concerned in other projects in which they have to organize their activities and resources with various sets of other firms. For example, in Figure 1, firm C needs to consider four different dimensions of co-ordination: [28]



-co-ordination within the single project (C1 with A1 and B1)



-co-ordination among firms involved in supply chains (i.e., with D and E)



-co-ordination among different construction projects (C1 with C2)



-inter-firm co-ordination beyond the scope of the single project (i.e., with A and B).



Construction is characteristically a difficult multi-task process, accomplished in an uncontrollable environment within many manufacturing industries [29]. He has concluded that construction is mainly about synchronization of experts and distinguished tasks at the site level.



Architecture project management in Lebanon was affected by the European and American system of work, as the profession extended to become a multi-functional one. The formation of firms was developed and the role of the architect was limited to the design phase only; except for small firms where the architect used to be involved throughout the whole process.




3.3. Lack of Communication


The development of architecture firms started with the change in the design process that affected the profession around the world. The need for specialization required several members to work on the same project. Small firms, in which the architect was once responsible for the whole process, are no longer attracting the attention of clients interested in the modern system of interaction, between more than one expert in the field, and that had delivered better quality in the architecture. Nowadays, communication in the construction industry happens between the client, project manager, architect, executive and associate architects, consultant, and construction manager. Therefore, only examining the digital tools does not improve the situation. Communication patterns are studied through the following means:




	-

	
The use of information technology




	-

	
Team organization









Currently with the development of the architecture profession and its extended form of practice, the work of collectivity has become more complicated with the increase in intricacy of each project and the tension between the members involved in the process. The need for a system of communication is being discussed in large firms handling complex structures of communication in Lebanon.




3.4. Communication Troubles


Recognition of frequent problems practiced on past projects in their construction business environment is a superior opportunity. Based on the Asian proverb, ‘‘a problem well-defined is a problem half solved,’’ project members must be practical in organizing their projects in which probable problems are fully expected [30].



Based on Tai, S. et al. [31] study, there are numerous reasons for communication troubles:




	
Lack of fine communication means. Short of suitable mechanisms to motivate the members to communicate energetically is the main problem. The conflicts of awareness between the participants and the privileges and obligations of every party are clearly written in the contract, and this makes the most of its own interests and drives each member to maintain the information with no motivation to communicate. To avoid violations of its own benefits, each member leans to take care of information as “confidential” rather than “sharing”. Thus, as the survey shows, each party is unwilling to interconnect their computer system or arrangement. In fact, through the use of advanced communication technologies to improve coordination; added value can be produced [31]. Because of the lack of “extra benefits” sharing device, the participants avoid active communication with the others.



	
Fragile managerial structure of construction team. The usual form of construction team is a linear structure. There are a lot of middle-level employees from the owner at the top, to the lowest construction member of staff. Prior to reaching the planned recipients, communicated messages have to go through an extended and tortuous process of transformation. This leads to the deformation of information [32].



	
Lack of consistent principles for construction information. As a project’s size and the complexity of technology increase, construction projects frequently engage hundreds of professionals. Moreover, hundreds of firms may unite the construction team at different times. Organizations can have a different understanding and knowledge of the identical building projects, and similar construction information may have dissimilar forms of expression. A lack of consistent information standards across the entire industry is an additional barrier to communications [33].



	
Lack of maintenance of highly developed communication technologies. As a labor-intensive industry with comparatively low levels of information, the request of new information technologies, compared with the manufacturing industry, has been delayed. Regardless of the introduction of computer technology in the building industry in the 1960s as limited component analysis and CAD, it is mostly used for the reason of generating information [34].








A very significant study is that the majority of the problems are human and organization related problems [35]. These troubles or unpleasant factors are integrated in a list of problems examined to determine the degree of their occurrence and influence on construction projects in Lebanon. For this reason, the study included questionnaires testing people’s behavior and their impact on the communication structure.



Following the above-mentioned obstacles for project success, the study will develop the essential factors facilitating communication in terms of communication means, structure of construction team, and integration of information technology. It must be kept in mind that the technologies to shift and share construction information is increasing in the Lebanese construction industry.



A study of the literature outlines the major obstacles in communication, that are mainly found in human and organizational factors, which have been included in the research model and examined to find their effect on communication in projects.



Consequently, the research model will include the common success measuring variables from the different literature streams, to examine their effect on the communication linkages from which successful communication aspects are extracted. These variables are summarized as: Security, reliability, learning skills, and an integrated IT system. These factors are categorized under team organization and IT integration.





4. Team Organizational Factors


The way a project team is structured can play a major role in how it functions. Different team styles will have different characteristics. Within a team, you will find a mixture of different people with different assignments, but that does not necessarily require a hierarchy. The best team cultures develop where team members recognize that everyone else also has an important value to contribute [36].



Figure 2 extracted from a study on collaborative teams reveals a diagonal selection of members belonging to a variety of positions enriching the communication process and making it more successful.



The importance of team communication in the design of buildings is attracting the attention of many researchers, due to the increase in the complexity of the technical and organizational structure of any construction project [37].



Harmonizing team communication is “a team effort and it would appear that a bottom-up approach to the management of team communication is required to improve effectiveness. Developing a common understanding of effective communication in the team and using the most appropriate means for the purpose is a fundamental aspect of team performance. Team members have to experience the practical and effective use of new communication technologies in their daily work” as understood by [38].



The success of a team-based organization is related to the management systems and structures, which must be supportive of teamwork together with employee selection method, reimbursement, and incentive programs, performance evaluation procedures, teaching programs mainly with reference to team-skills, information organizations to meet the requirements of empowered teams, and scheduling and resource allocation systems [39].



The need to organize people is, therefore, a must when members increase and communication becomes more complicated. In [40] the authors provide, “in integrated project delivery, the architect and contractor work together, often as part of the same integrated firm. As a result, project communication and coordination often run more smoothly than in traditional project delivery, which separates designer and builder. This collaboration has many benefits for design and construction practitioners and their clients”.




5. IT Integration Factors


Traditionally, for any architecture design project, design team members meet to watch a presentation, argue design issues, and from time to time, draft an initial design developed in detail by one or more team members after the meeting. Usually, these meetings happen around a conference table, but lately, technologies such as video teleconferencing, live board, fax, and computer mediated meeting spaces have made it feasible to hold meetings for synchronous collaboration among design team members who are geographically dispersed. The most basic efforts to maintain synchronous collaboration, in architectural design, employed video links between collaborating designers’ offices.



The information flowing among members was highly affected by IT integration in the last decade. Because of the nature of architecture design practice, which is project-oriented, members are dependent in their relationships, which creates data dependency. Moreover, tasks overlap in practice, resulting in the exchange of data within the same time interval, which questions the nature of the technology or software used, which could be updated frequently and accessed by all those involved.



The use of computers and IT integration has changed the architects’ world to a more complex one in which they are obliged to deal with several new factors, making them face new concepts, studies, and worries to solve. Architects, dealing with uncertainties, have to handle several independent tasks and collaborate between the experts working in each phase. The innovation of technological system of work include, the software used in the design drawings and the web-based systems, enabling each member to share his/her knowledge with every involved person. This IT integration in the architecture practice made the process easier, but it still needs a structure to follow, in order to achieve quality buildings, rather than just a project to deliver.



In reference to the development of Mitchell’s four technologies, three observations have been added by Rahmawati, Y., N. Anwar, C. Utomo, about their valuable use in collaborative design. First, the boundary that a collaborative design arrangement presents to its users is a significant determinant of its achievement. Designers require wide and complicated computing experience; their efficiency will associate straightforwardly with the usability of the interface. Preferably, a collaborative design system is ought to present as simple an interface as the designer’s familiar pencil and paper. Nevertheless, it must also make it easy for a designer to use the absolute capabilities that computer support can make available: Restrictions examination, concurrent and immediate work with other designers, iterative changes and versioning, filing and indexing. Since drawing remains the most important means of communication among designers, the discussion of synchronous collaborative work deals with drawing as a crossing point to collaborative design.



Second, designers create a lot of data as they work, and it is necessary to discover ways to capture, organize, and file this information, so that all members of a team can make use of it. For example, one participant’s comments provides, “In the VDS project a mountain of files was generated by participants from different universities. It was a difficult task determining which and how some of these files related to each other. Which floor plan goes with which section or surface model?” The public area for team members to post their work is not enough. Designers call for a quick, easy, and in some cases, automatic construction of links and annotations between these postings that capture the relationships among the individual drawings, photographs, and comments that include the collaborative design document.



In conclusion, a design team must organize its efforts clearly: The efficient performance of a team requires designers to be in agreement and to work in definite ways. At a basic level, the team must settle on protocols for communication (turn-taking, scheduling, file formats). At the level of the design artifact, the team must have the same opinion about areas of design dependability—“who will make what decisions and what rules shall govern the decisions designers make?”.



The purchase and exploitation of technology: The study survey shows that there is a great use of technology in the construction industry in Lebanon, but on the other hand, it reveals the aspect of refusal of innovation, where each member is responsible for an assigned job, rather than an innovative one within the technology.



Moreover, in the construction industry, using technology refers to the use of specific software. This integration shows that people need to communicate the technological strategies in the construction industry among the level of organization. Technical communication is highly affected by the IT system integrated and adapted especially in countries similar to Lebanon where technical support is considered weak.




6. Research Design


6.1. Data Collection Methods:


Information was composed in a series of personal interviews conducted with various groups, including managers and employees, within the project group. Interviews collect field data for empirical modeling in order to select appropriate and related knowledge artifacts from the list of possible ones. Collecting data for experimental modeling requires the creation of a sample of projects, that symbolize the reality in the field of the study. The analysis targeted 20 main architecture firms in Lebanon from which 7 case studies were summarized.



Questionnaires were handed and addressed to project managers and participants involved in the process, to test the participants’ behavior and formulate the existing models of communication. This questionnaire examines all the tensions that arise in the practice, and specifically the control over the point of transformation between the design and construction phase, and how the process is being achieved differently under variable systems of practice in the construction industry in Lebanon. The answers by the variable organization structures are analyzed to indicate the factors that facilitate communication and ensure a precise implementation of the design phase in the construction part.



To analyze the cause of flow of project knowledge in architecture firms, a qualitative case study approach was undertaken as a variety of actors, knowledge retention practices, access, and reclamation of data, and issues in sharing knowledge were recognized and analyzed.



The factors and variables extracted from the literature stream made up the questions in the respective questionnaire, including project scale, number of participants, and innovation in IT. The questions covered the effect of each factor on the success of the architecture project. Additional variables, such as the importance of people rather than organization, and the effect of internet connection on communication, were determined through personal observation and were added to the examined research model.



Figure 3 indicates the triangulation method in this qualitative research that was done to increase the credibility and validity of the results.



Questionnaire sample: see Appendix A.




6.2. Case Study Analysis


The analysis of each case study included: Project definition, case study topics, design architect’s role, owner’s role, project manager’s role, consultants involvement, onsite supervision, team structure, cultural differences, project delivery system, use of information technology, information management, digital technology, and working at a distance.



In the following section, each proposition is tested in each case study to establish the facilitating factors leading to the success of the project in hand.



Figure 4 lists the variables influencing communication throughout the project phases in an architecture firm. These variables are examined afterwards in the data collection process.



The qualitative study covers the real observation of cases in architecture firms in Lebanon, with open ended questions addressed to the project managers and participants involved in the process, to test the participants’ behavior and formulate the existing models of communication. This questionnaire examines the effect of all the variables on communication links in the construction industry in Lebanon. The answers by the variable organization structures are analyzed to indicate the factors that facilitate communication for successful project delivery.



Proposed hypothesis: The need for facilitating factors to improve communication and enhance productivity in architecture project management.



In each case study, the project delivery system and the communication pattern is derived where the factors affecting communication are indicated as facilitating or inhibiting.
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Reliability: Revealed in the coordination between the chief international project officer assigned by the engineering office in Qatar locally for design interference and control, and the representative of the Ministry of Culture.



Learning skills: Requested for the overall design consultations and solutions, in addition to the need of expertise in different fields.



Integrated IT system: IT usage facilitated communication between architecture and engineering teams and the parallel communication, between the design and construction phases presents a well-organized IT system of work in the construction field.



In Case studies 3 and 4, the project delivery systems show the importance of collaboration for problem solving.



Security: The project design managers in the office had to compromise between several professionals for the need of expertise. They had to arrange the required collaboration tool to achieve the project’s needs.



Reliability: The project manager had direct communication with all members on site, which made it easy for him to get involved in the implementation of the designed project on site. Furthermore, he was able to interfere in the need of expertise in parallel with the designed process.
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Weak IT integration: The client had to confirm and agree on each progress of design and implementation, but did not have any direct communication with any of the involved parties in both design and construction departments. This made it hard for the project to be developed and executed within the given timeframe, since it took a lot of time to get the approval from the client for each and every modification.



Learning skills: The team had to implement the designed plans on site without any contact with the design architect. This increased the misunderstandings of design drawings and resulted in the delay of the execution process.
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In case studies 5, 6, and 7, the project delivery systems reflect the smooth communication between participants and the success of the project, although the exchange of documents from different geographical locations was not easy.
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Security: The design architects located abroad had direct relation with the executive and sub consultants in Lebanon. The communication was straight either F2F or by email. The design team had the final decision for any design modifications.



The client had to approve the final step before execution. The needed experts were contacted in Lebanon by different technological systems.
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Reliability: The cultural differences revealed in this project did not affect the project delivery process. Each did his/her job irrespective from their background or cultural beliefs.



However, the Lebanese consultant team had to meet the client once in Jeddah, but for cultural reasons and restrictions, they were not allowed to enter the country because they were females.



Therefore, the design team in London had to present themselves as the owners of the project instead of the Lebanese consultant team. From then on, the communication was done by email, fax, and many other technological systems.
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Integrated IT system: This case followed a linear structure in the relation of participants. However, each member in the process had to refer to the design architects in London to take approval from the client in Jeddah. The impact of technology on communication between participants scored high because of the geographical boundaries.



Learning skills: The client was the one to approve the designed plans and call for execution because of the need of expertise.




6.3. The Results Are Summarized in the Below Figure:


Figure 5 indicates the major factors affecting communication in a team structure.



In the case studies, the description of facilitators and inhibitors was made in relation to the communication system. The outcome of these principle elements is recomposed to describe the successful elements of collaboration in terms of organizational system and information technology.





7. The Characteristic Categories of Communication Are Summarized as Follows:


The standards of both facilitators and inhibitors are summed up in order to illustrate the levels of impact in a qualitative method. The values, which do not stand for statistically precise weights, are based on the interpretations of the concerned members in the projects chosen for the case studies. Nevertheless, for this qualitative analysis, this kind helps readers recognize the effect of each factor and its impact on the collaborative design project (Table 1).



Each factor had a different impact on facilitating or inhibiting communication. The values received from the conducted survey are recorded in the below Table 2.



7.1. P1: The Impact of Team Structure on Communication Links


Proposition 1: The impact of team structure on communication links determined the participant’s role in successful communication. This did not vary, whether the firm had local or international links. In either case, the factor had a high impact on the communication links, leading to the success of the architecture project and stresses on the importance of people rather than organizations.




7.2. P2: The Impact of the Use of IT on Communication Links


Proposition 2: The impact of information technology on communication links was found to be essential for a successful communication, but it was not valued in local projects, which had no international links. It highlighted the importance of IT skills, learning curve, and innovation that were considered new variables to be included in the study.




7.3. P3: The Impact of Information Management on Communication Links


Proposition 3: The impact of information management on communication links and the assignment and organization of tasks to participants, to deliver a project on time and have a smooth communication structure between members, are considered basic in a successful communication system. This factor had a significant effect on the success of the architecture projects, whether on local or international connections.



The following listed table analyzes the participants’ effect on the variables and determines the importance of people in the organization.




7.4. P4: The Impact of Project Delivery System on Communication Links


Proposition 4: The impact of project delivery system on communication links was delivered by all firms according to the organization of tasks related to each project. The models presented a common structure that enhances communication between participants. This happens to be the hierarchal structure, the most effective one in architecture firms in Lebanon. It focuses on the importance of people and team structure.




7.5. P5: The Impact of Working at a Distance on Communication Links


Proposition 5: The impact of working at a distance on communication links, categorized under the geographical boundaries, affected the firms with international connections greatly and had a high negative impact on the success of the project. Moreover, the success of any project happened to be highly affected by the geographical boundaries, since it might lead to the project’s failure if its communication has been interrupted.





8. Major Contributions


The factors and mechanisms that can improve each factor and thus maximize the communication efforts are determined by:



8.1. Information Technology and its Appropriate Usage


The previous research on information technology, its integration in the construction industry, and usage and effect on communication, have revealed a positive impact on its importance of the success of a project in the construction industry. However, information technology was found inefficient without the existence of two distinct factors, which facilitated the usage of information technology.



The efficient use of information technology depends highly on the participants who use it and the geographic boundaries that are minimized by information technology, consequently improving communication.



Therefore, the minimum required skills in information technology, necessary for architects, and the techniques and tools that architects and project managers use to track distance communication, are examined and discussed in this section.



Information technology has been essential in the exchange of data between participants working on both the design and construction phases. Email was basically used for communication and the files and attachment exchange. Although, some parties still prefer fax during design phase, because sketches and markups can be sent easily. Extranets were rarely used in the design phase, except for the case studies 1 and 2 where the client and other important participants who were geographically separated had to be informed by every modified part of the design and approve it before continuing the work.



8.1.1. Eliminating Geographic Barriers: Boundary-Less Communication


The case studies analysis covered the current means of communication using information technology in each firm for distance collaboration. The listed tools and features help minimizing geographical boundaries.



Intranet


The intranet functions as an information management tool, which facilitates boundary-less data sharing, rather than just a communication device. Using this tool, participants refer to design standards and construction manuals, which were made available in paper form and CD-ROMs before. In case number 4, the public project in Beirut city district, involved members were not able to communicate easily within the same firm. Problems in the system affected the exchange of know-how and consequently delayed the project’s time frame.




Extranet


Extranet is rarely used by architects on their own initiative. In this research, extranet was found to be less important than any other device in improving communication between members in the design phase. It was only vital for architects in the construction phase where the designer was able to track the implementation of the project on site without visiting the site personally. The updated files informed the architect from his office with all the modifications and changes that happened on site. This is quite clear in case study 6, where the architect and the client, located at a distance from the construction site, were able to interfere and get all the modifications on time.




Ftp


Distance collaboration projects such as case studies 1, 2, 4, and 5 used ftp sites to exchange, not only digital drawings and data, but also scanned sketches and images. This made it easier to approve each detail with less time and respect the given time frame.




Email


Email has significantly changed the work at a distance in the construction industry. It made the work between firms located geographically apart an easy job. It is mainly used in all case studies, whether the client lived locally or abroad, and whether two or more firms were involved in the same project.



Email made the exchange of data, drawings, files, information, modifications and much other important knowledge easily delivered and used.



On the other hand, some emails had a negative impact on the project if the content was not clear enough to be understood by other participants. In this case, many designers prefer fax for sending sketches and explain them directly.




Video Conferencing


The cost of video conferencing was the main obstacle in using it; instead phone conferencing has been used to make group discussions and consequently were more effective.



Even though information technology has been marked as a vital feature for the success of the project in the construction industry, human factors are still found to be important in improving communication at a distance. There is an agreement between interviewees that information technology (IT) can help to develop data exchange; both communication and interaction within the project team and within the project delivery chain. IT is frequently connected with enhanced organizational flexibility, faster admission to information, fast responses to varying conditions, better innovation, and improved decision making.






8.2. Building the Team


Team-building is significant for the successful achievement of any project. The purpose of the team is to deliver a project completed on time, is on or below budget, is cost-effective to all team members, with no claims, and consequences in a pleased owner. Challenge, certification battles, doing hazardous actions out of spite, and other disturbing actions may result in at least an unpleasant work atmosphere and more likely an unproductive project.



The construction team is frequently considered as including the architect or engineer (design team), owner (client’s representative), and freelancer (builder). The design team is composed of architects, engineers, and consultants that create the construction plans for the client who could be a public or private unit presenting the project necessities and financial support for design and construction. The outworker typically builds an exclusive project in a very aggressive setting. Other members affecting a project team are public involvement and governmental regulators.



8.2.1. Teamwork


Teamwork is known as a “cooperative effort by the members of a group or team to achieve a common goal” (Webster’s 1984). The case studies identify successful team members’ practices that can be used to generate an improved cooperative endeavor between the project team members or teambuilding members in the construction industry.



Teambuilding engages definite tasks that are usually a division of the construction process, but they are accomplished with the purpose to generate a team. The objectives of these activities are to promote communications, support coordination, and cooperation, keep away from possible problems and disputes, and maintain high morale.



Team-building requires a firm effort on somebody’s part; this is usually done by the client delegate or a construction manager (CM). The owner’s representative or CM naturally hold construction contracting knowledge and their background is either, from the design professional’s or builder’s point of view.




8.2.2. Team Communications


Unsuccessful communication, which equally lowers efficiency, and loss of time and money, can create excessive stress and pressure between team members. Efficient teams work during breakdowns in collaboration, by raising and promoting open and clear communication among team members. The three key fundamentals to successful project communication are, significance, awareness, and happening. Appropriate communication is alert to the point and task-oriented. Approachable communication engages the enthusiasm to collect information from others, dynamic listening, and building on thoughts and views from others. Occurrence is recognized communication ways and timely reactions. Postponed upon desired communication, within team members, can only cause matters to irritate and lead to a collapse of the team and its performance.



Communication among team members has never been so simple and fast. Email, cell phones, the internet, and extranet permit projects to be organized 24 hours, 7 days a week. Several cautions come via these innovative technologies that tolerate immediate communications. With the failure of personal contact, we mislay the capability to watch and ensure the sender’s verbal communication. Electronic mail can be quickly written and can communicate incorrect purposes, when insufficient time is permitted for the sender or receiver to examine the communications or problem in a complete point of view. Email can be rapidly forwarded to others without the senders’ awareness, so make sure what you write down is projected for anyone’s eyes. It is significant that you consider first, and make sure you are not expressive over the issue, and it is suggested that any issues are clarified by calling first ahead of writing.




8.2.3. Organizational Structure


Figure 6 shows the interaction of entities involved in a project process and their usage of information technology. Section 5 in this research has studied the relation between the involved members with the design team structuring for each case study in which the owner and the architect grasp the advantages and disadvantages of each system.





8.3. Improve Communication through Innovation: Client’s Innovation Along with the Designer’s Innovation


One of the major issues is having innovative ideas and the most important thing is the acceptance of new ideas. If one of the participants comes up with a new feature that solves the problematic situation, the other members should learn how to understand and accept new technologies and ideas.



Basically, people do not have the ability to imagine how they can build the building at the beginning, but essentially, it was found throughout the case studies that, it is a learning curve. In each case study, different approaches have been made to make the final image of the project clear to all parties involved.



Figure 7 Demonstrates communication within the influencing factors. An appropriate usage of IT, a good grasp of the knowledge of a well-structured project delivery system and an organized team structure, and the elimination of geographical boundaries can all promote better communication, support coordination, and maintain high morale.





9. Further Discussion


Research has determined the factors and mechanisms of communication-maximizing principles that ease the way for architects or design professionals to organize, design, and construct teams for successful projects in the Lebanese construction industry.



The study was based on the supposition that, with the increase in division and assessment of the tectonic, architectural design has increasingly become a communicative organizational process, in which a variety of participants are concerned with different viewpoints and expertise. For that reason, the achievement of the project depends a lot upon how the team is organized, and well thought of, by having strategies supporting facilitators and reducing inhibitors to communication.



Through the use of seven different case studies, the chance to investigate how different teams advanced design and construction in architecture projects was one of the most motivating aspects of this study. There is no definite, single, or unique appropriate project delivery system. Moreover, communication relationships differ, depending the team’s organization and setting. A common issue in all of the studied projects is that participants need to have the ability to work, with anybody, at any time, and on any project, and the existing boundary of less communication is improved by the offered values. These values or principles do not only improve the assigned jobs at a micro stage, together with design and construction tasks, but they also facilitate the whole team build-up and share an intention of high quality design that infuse through all levels of association. Eventually, the organizational system and information technology unite to form the communication circle with its principles.



9.1. Limitations


The major limitation of this study appear to be the denial of regional identity, as a result of globalization and internationalism, and the limited creativity enjoyed by the architect, since the design phase is fragmented into sub-divisions were several architects are involved.



The complexity of the industry makes it a hard job to generalize one definite design model to follow, but it also reflects the need to acquire the fundamentals of an adaptable communication structure for better project design and implementation.



The study reveals the possibility of additional variables, because it is limited to definite phases and scale. The architecture projects analyzed and studied were limited to medium or to small size projects, as the study had to be done in only two years, and it had to cover both, design and construction phases. Therefore, further factors might be discovered if larger scale projects are undertaken.
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Appendix A. Questionnaire Sample


A-The Scale and Nature of Project



	1-

	
What is the cost of project involved in?



more than 5 million dollars




	2-

	
What is the scale of project handled?



large size project




	3-

	
Does the scale of project affect the organization structure (design team structuring)? If yes, in what sense?



Yes, the organization structure is highly affected by the scale of the project since the tasks and the number of expertise increase with the increase in scale and therefore the project becomes more complex and difficult to manage.




	4-

	
Does the scale of project affect the number of participants involved? If yes, draw the relation between project’s scale and members.



Yes, as mentioned before, the increase in project’s scale automatically increases the number of participants involved.




	5-

	
What is the kind of the project achieved?



commercial




	6-

	
How long is the project’s complete process of design drawings (design and construction)?



more than 3 years




	7-

	
How long is the implementation (construction phase) of the project?



more than 5 years




	8-

	
What phases of the project were you involved in?



a- Design drawings  b- Construction drawings  c- implementation and completion



 a&b         a&c         b&c         a,b&c




	9-

	
Was the client involved in any phase? What phase:



Yes, his involvement was throughout the whole process.



B-Members involved in the communication process




	10-

	
What is the number of members involved in the design phase?



More than 10 members.




	11-

	
What is the number of members involved in the construction phase?



team of more than 10 engineers involved in construction and on site implementation.




	12-

	
Are the members involved specialists in specific phases of the project?



Yes, especially in the phases related to hotel details, retailing issues and cinema construction.




	13-

	
Do the members involved come from different cultural backgrounds?



No, it was limited to local parties.




	14-

	
How does the culture of parties affect the communication process?



NA




	15-

	
Are the members involved located in the same region or country?



In this case study, the members were located in the same region.




	16-

	
How does the geographical location affect the communication process?



The members were located in the same region, therefore they communicate continuously with each other at different intervals of the project in hand. This made the nature of communication an f2f process and digital one too.




	17-

	
To what extent are you involved in the communication process?



100%



C-The Structure of Organization (Communication model)




	18-

	
What is the structure of organization?




	a-

	
hierarchal




	b-

	
linear




	c-

	
traditional




	d-

	
center oriented









Other, specify




	19-

	
How are tasks assigned?



Tasks are assigned according to the work breakdown structure of the project.




	20-

	
Who manages the whole process?



Project manager




	21-

	
Are you the sender or receiver?



Both the sender and receiver




	22-

	
Does the nature of project affect the organization structure? How?



Yes, since this project is a commercial one, the organization structure took a linear arrangement.



D-The nature of communication




	23-

	
Why do you communicate in architecture firms in Lebanon?




	a-

	
when you do not know: the need for expertise




	b-

	
when you do not want to do something




	c-

	
when you do not have time




	d-

	
when you do not have the resources




	e-

	
when you want to enhance your skills









you may circle more than one condition




	24-

	
What is the nature of collaboration maintained?




	a-

	
Face 2 face communication-Oral




	b-

	
Technological and IT integration




	c-

	
Both









E-Factors that affect communication in architecture project management




	25-

	
List the major factors that enhanced communication in this project?



Flexible project manager



Clear objectives



Direct operation



Managing all phases in parallel




	26-

	
List the major factors that inhibited communication in this project?



Overlapping roles



Excessive interference of client



Unfamiliar technology



How do you collaborate in an F2F design construction environment?




	27-

	
Who are the members involved?



Suppliers, sub consultants, project design director, design architects, architecture teams and engineering staff, draftsmen.




	28-

	
How is the team structure maintained?



All involved members refer to the project manager.




	29-

	
How are tasks assigned?



Tasks are assigned by the project manager.




	30-

	
Who manages the process?



The design consultant in collaboration with the project manager.




	31-

	
Is this system efficient? Does it make communication between participants easy and clear?



The system needs a more developed structure of organization that handles well the collaboration between participants and enhances the flow of information.




	32-

	
List 3 of the obstacles you faced using the F2F communication system:




	a-

	
Loss of information




	b-

	
Still needed digital communication to deliver all data




	c-

	
Not official since there isn’t any documented files.









How do you collaborate in a digital design construction environment?




	33-

	
Who are the members involved?



Suppliers, sub consultants, design director, design architect, project coordinator, architecture team and engineering staff.




	34-

	
What means of digital communication is being used?




	a-

	
fax




	b-

	
telephone




	c-

	
internet/email




	d-

	
intranet




	e-

	
web based software










	35-

	
Is this system efficient? Does it make communication between participants easy and clear?



a-Yes    b-No




	36-

	
Is the database of the web-based software placed locally?



a-Yes    b-No




	37-

	
Is the communication affected by different time zone?



a-Yes    b-No




	37-

	
No difference in time.




	38-

	
List 3 of the obstacles you faced using the digital communication system:




	a-

	
Error in receiving emails




	b-

	
Disconnection of network




	c-

	
Client’s interference in every exchange of digital documents










	39-

	
How long have you been involved in the digital communication system?



6 years and above



E-Project delivery system




	40-

	
What is the project delivery system maintained?




	a-

	
sequential




	b-

	
integrated













Please draw a diagram that illustrates the process of communication between all parties involved in the design and construction phases of the architecture project?



Project delivery system
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Figure 1. The construction project in its network context (Dubois and Gadde 2001). 
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Figure 2. Collaborative teams [37]. 
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Figure 3. Triangulation model. 
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Figure 4. Research model: The value of factors influencing effective communication are examined in the data collection process. 
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Figure 5. Factors affecting communication in a team structure. 
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Figure 6. X.Xue et al International Journal of project management 25 (2207) 150-157. 
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Figure 7. Summarizes the factors that affect communication in construction projects. 
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Table 1. Categories of communication.






Table 1. Categories of communication.





	In Terms of Team Organization
	In Terms of Information Technology





	 1- Team structure
	1- Electronic data transfer



	 2- Innovation
	2- Design technology



	 3- Learning curve
	3- IT for working at a distance (geographical boundaries)
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Table 2. The value of major factors (participant-related) facilitating communication.
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	Categories
	Information technology
	Team structure
	Innovation
	People
	Roles and responsibilities
	Learning curve
	Common language





	Team organization-facilitators
	2
	4
	7
	4
	5
	7
	2



	Information technology-facilitators
	6
	2
	4
	3
	1
	2
	1



	Team organization-inhibitors
	2
	4
	
	3
	3
	2
	



	Information technology-inhibitors
	5
	2
	
	1
	
	1
	1



	Summation of values
	15
	12
	11
	11
	9
	12
	4
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