APPLICATION OF INFORMATION TECHNOLOGY (IT) AT PRE-CONTRACT STAGE OF BUILDING PROJECTS

ABSTRACT

This study assessed the methods that the design team members use to manage the information that is based on the cost (client’s budget) of the project, and also their efficacy. It also examined factors limiting members of the design team from adopting modern information management methods. In addition, it examined the attitudes of design  team members towards Information and Communication Technology (ICT) and sought to discover how the design team members rated the local industry’s ICT standards against ICT standards of foreign industries. Structured questionnaires captured data, which were analyzed using percentages. In addition, the mean value of the responses was also calculated based on the weighting attached to the responses provided by each category of design professionals studied. The findings of this research indicated that design team members (84.44%), store their information via a combination of hard and soft copy. Also, the design professionals (71.11%) are not hindered from adopting modern information management practices, and they are proficient (approximate mean value of 3) in using computerized information management tools. More facts obtained from this research showed that design professionals (approximate grand mean value of 3) believe that modern information management tools are effective and efficient in managing information. They (approximate grand mean of 4), also rate the domestic industry’s ICT standards as poor. The work concludes that the ICT standards in the domestic construction industry is low and needs to be brought to par with the standards possessed by industrialized nations. To achieve this, it is recommended that design professionals should be encouraged to fully automate their information management and shift away from “paper based” information management practices.

CHAPTER ONE 

INTRODUCTION

1.1 Background Of Study

Every step in the building process involves significant back-and-forth communication between the many parties involved in the project on a daily basis. As a result of this, the construction sector is one of the businesses that relies on information the most. Information technology (IT) has been extensively implemented across a broad variety of industries in order to boost competitiveness and save costs, and it is now recognised as a means through which to achieve a competitive edge (Earl, 2022). In the construction industry, it is common practise to make use of information technology (IT) in order to solve issues and make changes in the building process. Every year, the average annual growth rate of information technology investment in the construction sector rises, and as a result, this now accounts for a significant portion of the overall cost of the project. (Earle. 2022). In the field of construction, information technology (IT) is widely recognised as a factor that paves the way for fundamental industry-wide shifts to take place. Nevertheless, businesses in the construction sector are gradually reacting and adjusting their practises in response to improvements in information and communication technology (Duyshart , 2021). According to Earle (2022), the extent of information technology (IT) utilisation in a project is directly proportional to the degree to which it is successful. The two individuals used a statistical approach to the challenges surrounding information technology and came to the conclusion that there is a statistically significant association between the utilisation of information technology and the success of initiatives. According to Duyshart (2021), the degree of information technology (IT) utilisation in the construction sector is low in Nigeria, and one of the reasons for this is ascribed to the attitudes that project executives have about the use of IT in their business.

Integration of building processes via the use of information technology provides tremendous potential for construction companies, but insufficient information flow and integration have led to low levels of productivity and competitiveness within the sector (Duyshart , 2021). The manner that construction companies should carry out many of their strategic, tactical, and operational business operations is being re-defined as a direct result of technological breakthroughs such as the internet and the internet. It has been observed that the construction industry is currently undergoing a change from the traditional paper-based to the digitally based exchange of information. This is a change that other industries, such as aircraft manufacturing and banking, have adopted and benefited from for a considerable amount of time. It is possible for the use of information technology to have an effect on the conventional organisational processes in the construction industry, which may lead to a shift in the procedures, working techniques, and culture of the organisation (Duarte , 2022).

In this research, an effort is made to assess the degree to which information technology is used on building projects. The purpose of this research is to investigate the relative impacts of certain parameters on the use of information technology (IT) in project delivery, the amount of usage of IT at the pre-contract stage of construction projects in Akwa Ibom State, and the influence of IT on project performance. IT has shown to be an efficient instrument that may be used by various sectors in order to improve work processes and accomplish digital-based documentation and communication, which ultimately results in a link in real time between work stakeholders and suppliers (Doherty, 2022). Because the use of information technology helps increase coordination and cooperation, as well as reducing the amount of work fragmentation, this leads to improved communication practises among the permanent members of the construction project. The use of information technology and its implementation is not a simple procedure since numerous concerns have to be deliberated about at an earlier stage, which is when IT is being embraced. The use of information technology in construction enterprises, however, does not often give all of the advantages that were first envisioned at the time it was anticipated. Other advantages need more time to mature before they can be realized; as a result, there is a time lag between the original investment and the realization of income (Doherty., 2022).

1.2 Statement of the Problem

In this era of rapidly advancing technologies, many organizations and governments around the globe are spending a great amount of money on technologies in order to increase their productivity, efficiency and the quality of the work they do. Effective use of information technology will require those who are involved in information management to accept if first. According to Willcocks (2002), it is widely accepted that unless decision makers develop positive attitudes toward IT, they will not use them in their work practice. Therefore, there is need to understand whether project leaders in construction organizations accept technological advances, what the primary elements of successful adoption and utilization of information technology are and what the primary factors affecting the use of IT are. Thus, Nigerian government need to provide the necessary tools in order to overcome such issues and identify the benefits and gains that this technology would contribute to construction benefits and gains that this technology would contribute to construction industries and project performance. By providing the necessary tools and policies, it will most likely create conditions that will guarantee the adoption, acceptance and use of information technology. Cooper (2001) asserted that knowing the factors that influence project leaders, adoption of information technology will help to identify and predict how information technology will contribute to project success and organizational performance in terms of effectiveness and efficiency gain. In Nigeria, Oladapo (2007) argued that the level of use of IT in Nigeria is low and one of the reasons is attributed to the project leaders’ attitudes toward the use of technology in their organizations. As a result, it is important to determine if project leaders are willing to adopt the use of this technology in their daily work and why some may avoid using it.

The problem addressed in this study is to determine the level of use of IT at pre-contract stage, the factors that factors that affect the use of IT in construction projects in Akwa Ibom State and the influence of the of use of IT on the project performance.

1.3 Objectives of study

1. To articulate the methods of information management which are utilized in pre contract stage in building in Nigeria.

2. To determine the challenges to the adoption of modern information management practices by construction design teams.

3. To assess the attitude of construction design teams towards information technology.

4. To assess the adequacy of the current information management practices of the Nigerian construction industry for sustained growth and international competition.

1.4 Statement of Research Questions

This study will provide answers to the following questions:

What are the factors that influence IT utilization at pre-contract stage of building project?

What is the extent of use of IT at the pre-contract stage of project delivery?

Does the level of Use of IT at pre-contract have signification influence on project performance?

1.5 Significance of the study

The importance of this study comes from the role that project leaders play in the management and execution of construction projects in Akwa Ibom State, Nigeria. In order for the Project leaders to carry out this role successfully, they need an awareness of the benefits that information technology brings to construction. The study provides very helpful and important information regarding the organizational, project, technological and managerial characteristics and explains the factors influencing the adoption and use of IT. This study further provides a strong understanding of this observable fact and makes a clear understanding of the factors affecting the project leaders’ attitude toward the successful adoption and utilization of information technology for project delivery. This study assesses the level of use of IT at pre-contract stage; this assessment determines which pre-contract process utilizes IT more. This will enable the project leader and construction organization to be fully aware of the IT applications that should be invested in. this study also explores the relationship between the level of use of IT at pre-contract and the performance of projects.

The significance of this study comes from the fact that IT has an important role to play in the speed, cost and quality of project documentation which should translate to improved project performance. In order for this to be achieved, there is the need for greater understanding of the benefits that IT brings to construction. The results will assist oil and gas companies, construction organizations and project leaders to promote the use of IT in the delivery of construction projects in Akwa Ibom State Nigeria. This understanding prompts this study.

1.6 Scope and Delimitation of the Study

This study is concerned with determining the factors affecting the use of IT at pre-contract stage of construction project in Akwa Ibom State, assessment of the level of use of IT and its influence on project performance. The focus of the study is restricted to the pre-contract stage because it is the stage when major documentation on a project is done.

Project location used for the study is also restricted public and private sector building projects. Project category used for the study is grouped into two category namely residential and institutional projects.

The study is limited to building projects construction projects completed between 2011 and 2014 within the state capital and other local government areas.

1.8 Definition of Operational Terms

Computer-based information technology

Computer-based Information Technology is any computer-based information processing system using an extensive technology designed to allow decision makers within organizational units to process data from their external environment into information to reduce uncertainty (Harrington, 1996).

Computer-based Systems:

Computer-based system is a collection of computer hardware and software brought together to facilitate the processing of information for an organization. They are used for a variety of functions within organizations, including component design and manufacturing customer recordkeeping, presentation development, decision making, training, budgeting, planning and controlling (Harrington, 1996).

Pre-contract stage:

Pre-contract stage in construction project includes the conceptual stage, feasibility studies, front-end engineering pre-contract stage, detailed pre-contract stage, tender and bid analysis (Soh, 1992).

Project leader:

Project leaders in this study are professionals employed in clients’ organizations and they represent the project clients. The project leaders are those at the management level of the hierarchy such as project manager, construction manages, discipline engineers, project engineers, and project coordinator. They are the decision maker in the project.

Information

According to Love (2004), information is an important or useful facts obtained as output from a compute by means of processing input data with a program.

Information and communication Technology (ICT)

The term is broadly defined to include the direct operations of any compute-based o communication technologies, networked or standalone, hardware and software. In general, it is any product that uses of computer or communication hardware or software for the technological base (Cooper, 2001).

Information Technology (IT):

Andersen (2002) define information technology (IT) as all components that together provide necessary information, such as hardware, software, communication technology essential equipment and attendant techniques, the people and the procedures with which they work, and the data that are processed by the system.

Technology:

Defined simply as a collection of processes for transforming inputs into outputs and the knowledge and skills necessary for their application IT is also defined technology as a set of systems for getting the organization’s work done (cited in Harrington, 1996).

CHAPTER TWO 

LITERATURE REVIEW
2.1 CONSTRUCTION PROCESS

Murali (2004), stated that the construction process begins with discussions between the architect and client on user requirements, and the initiation of the site planning process. This phase includes studying soil conditions, existing structures and also preparing detailed site drawings. He furthermore stated that the second stage entails preparing scheme drawings and the introduction of a liaison that is tasked with preparing approval drawings and getting all plans approved. In addition, he stated that the third stage was the most important, and  entailed  the preparation of final architectural drawings. The reason he cited for naming this stage the most important was that major changes/deviations were not possible after this stage. This stage also entails producing structural drawings  based on architectural drawings. The fourth stage, which is construction, begins after the preparation of site drawings, and site clearance. He stated that the other stages are all related to construction, and are distinguished by the addition of different elements to the structure (such as floors, walls and window openings). According to him, the final stage entailed mechanical and electrical services being provided for the structure, Including painting and decoration. The construction process has also been said to comprise the following stages:

2.2 Pre-Design; which entails seeking design proposals.

Design; which entails selecting a design team that develops construction documents. The design also progresses through many stages before a final solution is agreed on.

Bidding/Negotiation; where the client accepts bids (prices) from contractors and sub-contractors, suppliers and manufacturers. This stage might occur concurrently with plans still being made in the pre-contract stage. This stage also includes opening of bids, considering them and selecting a contractor to execute the project.

Construction; where work is either underway, or scheduled to  begin. The star of work is referred to as the start of site work to accommodate the building foundation.

Operation; which commences with a notice of completion, signifying the project has been formally completed and is ready for utilization (Anonymous, 2009a).

The pre-contract stage

At the commencement of a building project, the architect will determine the scope of work (program). This programming phase (which includes site analysis) will define key parameters and objectives. If the project entails constructing a house, the program would contain information that includes derived amenities, room square footage requirements, number of rooms and the budget earmarked for the project. Larger building projects would require more complex programs that highlight the functions and number of room types, the building systems

e.g. electrical and mechanical, exterior design features that could be playgrounds. For very complex projects, a project would be split into separate buildings linked by a master program document.

The site analysis stage entails the architect researching applicable building and planning codes that relate to the project location. The site analysis will aid in determining the size and layout parameters for the building. The next stage is where schematic and developed designs are drawn up. The schematic design is carried out by the architect first sketching or modeling several design schemes. These preliminary sketches/models are subsequently transformed into schematic floor plans, elevations and 3-D images of the building design. Depending on the program and the site analysis, the architect then transforms the  information into floor plan and site plan drawings that fulfills all the client’s design criteria. The end of each phase is signified by a presentation to the client which is followed by their approval of the architect’s design  work.  The  early  design  phase  requires a  lot of client feedback, and is characterized by several changes to the initial schematic design, before one design is finally approved. The developed  design  phase involves the schematic design being refined to form a workable building. This feat is achieved by the architect assembling a consultant (design) team to design elements relevant to their profession. The output of the consultants will be incorporated into the architectural design by the architect. The output of the consultants will be incorporated into the architectural design by the architect. The constant inflow of information from the other consultants creates the challenge of keeping the building true to its original design intent, within the estimated construction budget (Linda, 2009). This stage ends with the architect typically presenting CAD drawings of floor plans, elevations, sections and site plans. In addition, the client may request 3-D computer renderings of the design in order to get a preview of the appearance of the completed  building  (Linda, 2009).

The final stage of the design process is where final or working drawings are prepared. This comes about after the client has approved the design and look of the building. The architect then focuses on the design and documentation of the project details. This stage  can  also be referred to as the contract documentation stage. The interflow of elements  essential to a successful project is worked through between the architect and the rest of the consultant team. This stage also yields a set of drawings and specifications that are completed for builders’ pricing and building permitting (Linda, 2009).

2.3 INFORMATION (DEFINITIONS & TYPES)

According to Bytheway (2003), information is data that has been transformed into a form meaningful and useful to human beings. Information can also be said to mean raw data that has been processed to become accurate and timely, specific and organized for a purpose, presented in such a way so as to deliver meaning and relevance which in turn leads to increased understanding and decreased uncertainty. Information possesses value only if it has the ability to affect behavior, decisions or outcome (Anonymous, 2009b).Information also means knowledge derived from study, instruction or experience; knowledge of specific events that has been gathered/received via communications, intelligence or news; a collection of data or facts; or data that has been processed, stored or transmitted (Anonymous, 2009c).

Construction projects generate enormous and complex sets of information. The effective management of these large amounts of information so as to insure its availability and accuracy is a crucial management task. Project design and control crucially depend upon accurate and timely information. However, this information must be utilized effectively, and properly organized (Hendrickson and Au, 2000). Evolving projects experience a change in the types and extent of information required. Nevertheless, these projects almost always require the following information:

Cash flow and procurement accounts.

Intermediate analysis results during planning and design

Design documents, including drawings and specifications.

Construction schedules and cost estimates.

Quality control and assurance records

Chronological files of project correspondence and memorandum.

Construction field activity and construction logs.

Legal contracts and regulatory documents.

Some of these information sets are important at only a particular stage. An example is the information for structural analysis, which is important during the pre-contract stage, but may be subsequently ignored.  While this shift in importance is true, the information may be necessary at later stages in the project to perform re-analysis when considering desired changes. In view of this, archival information storage and retrieval becomes important (Hendrickson and Au, 2000).

2.4 INFORMATION SYSTEMS

Turban, et al; (1999), stated that an information system collects, processes, stores, analyses and disseminates information for a specific purpose. An information system provides input (data and instructions), and output (reports and calculations).It processes the input and produces output that is sent to the user or to other systems. Furthermore an information system is also “Any written, electronic, or graphical method of communicating information. The basis of an information system is the sharing and processing of information and ideas. Computers and telecommunication technologies have become essential information system components” (Anonymous, 2009k).

Computer Based Information Systems

The addition of the term ‘computer’ to ‘information system’ means that the information system utilizes computer technology to perform most (if not all) of its intended tasks. The system can include a single personal computer and software, or might comprise several thousand computers (Turban, et al; 1999).

Formal and Informal Information Systems

A formal information system consists of agreed-upon procedures, standard input and output and fixed definitions. An informal information system can range from an office gossip network to a circle of friends corresponding via email (Turban, et al; 1999)

Differentiating between Computers and Information Systems

The main role of computers is to provide effective and efficient methods of processing data. They also form a key component of an information system. An information system goes beyond computers. To successfully utilize an information system, there must be  an understanding of the business and the environment that is supported by  the information system (Turban, et al; 1999). According to Kelly (2008), information systems require various components to function effectively. These components are: people, equipment (hardware and software), procedures and data. Turban, et al; (1999), stated that the components of an information system are:

Hardware: A set of devices that accepts data and information, processes and then displays them

Software: A set of programs that enable the hardware process data

A database: A collection of related files that store data

A network: A connecting system that permits the sharing of resources by different computers

Procedures: The set of instructions that lay out how to combine  the above listed components so as to process the information and generate the required output

People: The individuals who work with the system or use  its  output

2.5 INFORMATION MANAGEMENT & ITS EFFICACY

“This is the means by which an organization maximizes the efficiency by which it plans, collects, organizes, uses, controls, stores, disseminates and disposes of its information ,and through which  it  ensures that the value of that information is identified and exploited to the maximum extent…” (Anonymous, 2009l).Yet another definition is “a method to use technology for collecting, processing and condensing information with a goal of efficient management” (Anonymous, 2009m). Information management is also the “application of management techniques to, collect information, communicate it within and outside the organization, and process it to enable managers to make quicker  and better decisions” (Anonymous, 2009n).

Reliable data is very important to executing daily business activities. However, data stores are maintained independently of each other with no control access point. This now leads to a higher probability of data (and the subsequent information) being inconsistent or erroneous. Information stored this way is usually out of date because its management requires several iterations and processes that are usually error prone In construction projects, different members of the design team usually possess their “own” copies of specific information relating to the project. While this might be seen to be helpful, danger can arise when a particular detail changes, and this change is not synchronized with every existing copy belonging to all design team members.

Improved information management is necessary for businesses to be more efficient and deliver new services. The first thought that springs to mind when information management is mentioned is that new technology has to be embraced. This is not so because information management encompasses people, processes, technology and content (Robertson, 2005). Construction design teams consist of different people from different professions, each of which generates information that is integrated together for the success of the project. The various team members have to be managed to ensure that the information that each produces is in harmony, and contributes to the project objective.

Information management is effective when the following principles are followed:

Recognize and manage complexity: Organizations are complex environments in which to deliver concrete solutions (Robertson, 2005). The problem of generating design solutions  is  very complex. To overcome this complexity, organizations ( design teams) , react in many ways which include focusing on deploying just one technology in isolation, purchasing a suite of applications fro a single vendor, hoping this will solve all information management problems and even rolling out rigid standardized solutions across the whole organization ( design team) even though individual components ( team members) possess different needs. Realistically, these approaches are inadequate because they attempt to convert complex needs into simple solutions. To be effective, new approaches to information management must be found that are able to recognize and manage complexity. In addition, successful information management is based on strong leadership which defines a clear direction, and plans multiple activities that address  in parallel the many needs and issues (Robertson, 2005). The  onus is now on the architect (design team leader) to actively root out diverse technology that would suit the function that each team member carries out. The team leader should also be wary  of the  fact that the success of a particular brand of technology in a past project, does not guarantee success in the present project. Technology and project requirements change over time (Robertson, 2005).

Focus on adoption: An effective information management  system  is one which is actually “used” by staff (design team members). It  is not effective if it only installed centrally. Most information management systems need the active participation of the  individuals it was designed for. If a system is not utilized, the required information will not be captured in the system. This will now lead to uselessness of the information repository (Robertson, 2005).

Deliver tangible benefits: Even though there is an improvement of

“behind the scenes” management of information, there will be a problem in general adoption by the design team if no tangible benefits can be recognized. For tangible benefits to be measured, the concrete needs of the project that must be met must be identified. The successful resolving of these needs should now allow meaningful measurement of the information management system on the project (Robertson, 2005). If the objective of the project is to save time, an information management system that greatly reduces the project duration should be adopted.

The presence of strong leadership: Successful information management is based on organizational and cultural change. Seeing the nature of these factors, they can only be implemented by the

presence of strong leadership. The starting point in the leader’s task

is to state a clear vision of the desired outcome of the information management strategy. This will serve to state how the design team will operate, rather than just describing how the information systems will work. The leader then has to put in effort to generate a sufficient sense of urgency to affect the deployment and  adoption  of new systems and processes. It should be noted that effective information management requires strong leadership. The adoption of new technology alone, will result in little impact, seeing there is an absence of coordination (Robertson, 2005). The onus here is on the team leader (architect) to be technology savvy, and have a clear picture of the result(s) the information system is to yield.

NEED FOR INFORMATION MANAGEMENT IN THE NIGERIAN CONSTRUCTION INDUSTRY ACCORDING TO LOFGREN (2006), PRESENT DAY CONSTRUCTION PROJECTS
depend on reliable and updated information. In order to solve problems that arise on-site, and tackle critical construction issues,  there is a  need for quick access to necessary information. Most importantly,  the design  of construction projects requires rapid access to information and communication in real time (Wikforss and Lofgren, 2007). It has been stated that changes in design result in time and  cost overruns. However  by adopting the use of information management tools in the design process, it would be possible to evaluate design, and assess the impact of design decisions on project activities early in the design process (Halfawy and Froese, 2005). However, improving information and communication support for core activities occurring at construction sites, has become a strategic challenge for the construction industry, which aims to increase efficiency and productivity in the construction process (Samuelson,  2003).

Castle (2002) stated that the rapid growth of ICT has made a very great impact on business systems and processes. The worldwide acceptance and widespread integration of ICT has served as a catalyst to increase the dimensions of competition both among organizations globally, and professions locally. The ability of professionals in the construction industry to avail themselves of emerging opportunities resulting from the explosion of ICT will depend on the adoption new technologies. Still going along this line of thought, Marsh et al; (2000) opined that the application of ICT into practice will increase competitiveness and reduce costs. Also it can be seen as a means to increase competitive advantage (Ives et al; 1991, Earle 1993). His view is supported by Gunasekaran et al; (2001) who said that implementing ICT into a project will improve operational efficiency, improve  quality,  reduce project time and increase profit levels.

The computer is going to be a reliable tool in all spheres of human endeavor. Oyediran and Edusami, 2005, and Shash and Al-mir (1997), have stated that the computer/computing are relevant to the construction industry. A profound statement was issued by Li (1996) and Pollack- Johnson and Liberatore (1998), saying that the professions that have advanced in their practice are those that took advantage of the technological tools available. According to Betts et al; 1991, the construction industry needs to effectively embrace ICT in order  to promote effectiveness and responsiveness to customers, clients and team members.

Duyshart et al; (2003), stated that construction organizations that are ICT mature and sophisticated in recognizing its benefits have better prospects for survival and prosperity in the latest information revolution than those that do not.

Due to the combination of increasingly complex building types, an increase in the number of outsourced project participants and global competition in the construction marketplace, there is a serious challenge  in the area of project delivery within budget and planned timeframe. The absence of an effective use of ICT to facilitate information management among project teams will make it unlikely that  major improvements to  the delivery process will occur due to the continuous use of traditional processes to manage information (Duyshart, 1997).

Impact of  Cost  Based  Information  Management Tools on the Construction Industry.

According to Masqood et al; (2004), the construction process demands a heavy exchange of data and information between project participants daily. The use of ICT in construction results in changes to organization processes, working methods, and culture (Ruiker et al;  2005). ICT tools help reduce data processing and communication  time, and improve communication to aid effective decision making and coordination among project participants (Peasupap and Walker, 2005). They also enhance construction productivity (Liston et al; 2000).The enhanced  productivity  comes  about  because  of   the  ability  of  internet based  ICT  tools  to  enable  communication  between  local   and   remote users, facilitate exchange of files, commenting on changes and posting requests for information (De Lapp et al; 2004). According to Oladapo, (2006), the three areas that ICT provides the most impact to professional practices involved in the construction industry are: making jobs easier, facilitating decision making and saving operating costs. Rivard (2000)  also stated  that the use of computers has brought about a radical change  in how documents and information are exchanged between people.

Andresen et al; (2002) stated that ICT provided benefits in efficiency, effectiveness and performance which have impacted several components in the construction industry. Regarding the component of business planning in the construction process, efficiency wise; ICT provides reduced planning times. For effectiveness, ICT provides increased sales, minimized business risks,  strategic  competitive advantage and maintaining competitive capacity. In regards to performance ICT provides the capacity for business growth, safeguards future flexibility, overcomes obsolences and increases the responsiveness of senior management to business problems. The component of marketing has the efficiency benefits of reduced marketing costs and the ability to handle a larger a larger volume of enquiries. Benefits in the area of efficacy in regards to marketing are improved company image, generation of new businesses and an increase in the market share.

CHAPTER THREE

RESEARCH METHODOLOGY
3.1 Research Design

Designing a study helps the researcher to plan and implement the study in a way that help the researcher to obtain intended results, thus increasing the chances of obtaining information that could be associated with the real situation (Burns & Grove, 2001). This study has used both descriptive and explanatory designs to reach at aforementioned objectives. Kothari (2004) explains descriptive research as a situation or condition at hand, it is one in which information is collected without changing operating environment. On the other hand, the researcher has explanatory design to analyse information technology as a tool in pre contract stage of building.

3.2 Population

The population of this study was comprised of the following members of the construction design team:

Architects

Builders and Engineers

Quantity Surveyors

3.3 Sample Size

From the central limit theorem which states that, “with very few exceptions, no matter what form the underlying populations Distribution takes, as ‘n‘ increases, the sampling distribution of averages approaches a normal distribution, thus the normal distribution can be used to approximate probabilities in cases of reasonably large samples(n ≥30) from non-normal distributions”, (Dawdy and Wearden ,1985), a sample size of  40, was chosen for this research so as to have a buffer of 10   which would cater for unforeseen circumstances.

The questionnaires were distributed using the simple random sampling method, where every member of the population (design team), had equal opportunity of being selected.

From the returned questionnaires, 30 samples from each of the design professionals studied were analyzed to achieve the research objectives.

3.4 Data Collection

The survey was by means of well structured questionnaires, which contained the following sections:

Personal Details: This section collected data of a personal nature from the respondent, such as gender, name and age.

Professional Details: The information supplied by the  respondent  in this section included the experience, frequency of using computerized information management tools, proficiency level in using computerized cost-based information management tools and the frequency at which ICT training seminars were attended.

Organizational Details: This section captured details about the respondent’s organization. Some of these details were the frequency at which the organization engaged in international projects, electronic tendering and how often it carried out staff training on computerized information management tools.

Operational Details: This section concerned itself with the details of project execution. It sought to supply information such as the frequency at which the design team member utilized a computer network during projects, the frequency of using the same  ICT tools on different projects, the frequency of storing project data  on a computer system and also the frequency of using project websites.

3.5 Data Analysis Procedures

This work employed percentages and computed the approximate mean response for each category of respondent, based on the weightings attached to various responses for each question. In addition, the grand mean response (collective mean response of design team) was also computed in order to get an indication of the general trend that was followed by the design team concerning the question being asked.

The formula to obtain the percentages of a given response for each category of professional was:

(nRn/N x 100),

Where: nRn represented the number of respondents who selected an option, N stood for the sample size of each category of design professional (30).

The formula for the approximate mean response for each category of professional studied was:

Σ((n x Wr1)+(n x Wr2)+(n x Wrn)) / N.

Where: n was the number of respondents from a particular category of design professional

Wr1 to Wrn represented the weightings attached to a particular response N represented the sample size of the category of  design  professional being studied.

The grand mean response for the total design team was derived by: ((Σ(Σ((n x Wr1)+(n x Wr2)+(n x Wrn)) / Nbe)+ (Σ((n x Wr1)+(n x Wr2)+(n x Wrn)) / Narc)+ (Σ((n x Wr1)+(n x Wr2)+(n x Wrn)) / Nqs))/Np))

Where: n was the number of responses from a particular category of design professional Wr1 to Wrn represented the weightings attached to a particular response, Nbe represented the sample size of the category of builders and engineers Narc represented the sample size of architects

Nqs represented the sample size of quantity surveyors.

Np represented the total categories of design professionals studied, i.e. 3.

CHAPTER FOUR

DATA PRESENTATION, ANALYSIS AND DISCUSSION OF RESULTS

A total of 120 questionnaires were distributed, and 119 were returned. Out of this, 90 questionnaires were used for analysis, 30 for  each of the three categories of professionals studied.

Methods of Document Storage

This section studies the various methods by which documents are stored by construction professionals. It seeks to show which method amongst soft copy, hard copy and a combination of both, is dominantly used to store documents. In addition it displays the frequency at which professionals use computerized tools for their tasks, and also the  frequency at which hard copy documents are used by professionals.

Table 4.1 Method of Document Storage By The Professionals


	
Profession
	Soft Copy Only
	 Combination
of

Hard and Soft copy Hard Copy
	Hard copy only
	Total 

	Builder/Engineers
	1(3.33%)
	23(76.67%)
	6(20%)
	30(100%)

	Architects
	1(3.33%)
	28(93.33%)
	1(3.33%)
	30(100%)

	Quantity Surveyors
	0(0%)
	25(83.33%)
	5(16.67%)
	30(100%)

	Total/Grand Mean
	2(2.22%)
	76(84.44%)
	12(13.33%)
	90(100%)


Table 4.1 shows that with 84%, the majority of members of the design team store their documents via a combination of hard and soft copy.

Table 4.2
Computerized Tools Usage Among Design Professionals.

 SHAPE  \* MERGEFORMAT 



Weighting/Response

Profession


Frequency
Total
Mean

With a weighting as displayed above, table 4.2 shows that with an approximate mean of 2, builders, quantity surveyors and engineers frequently use computerized tools to perform their tasks. However, with  an approximate mean of 3, architects very frequently use computerized information management tools. To get insight into the collective behavior of the design team, the approximate mean value of 2 indicates that computerized tools are frequently used by design professionals.

Table 4.3
Use of Hard Copy Documents During Projects

	
	Weighting/Response Frequency
	
	Total
	Mean

	Profession
	3
	2
	1
	
	

	Builders/Engineers
	13
	11
	6
	30
	2.23

	Architects
	13
	11
	6
	30
	2.23


Quantity Surveyors


4
22
4
30
2.00

Total/Grand Mean
30
44
16
90
2.15

 SHAPE  \* MERGEFORMAT 



Table 4.3 indicates that with an approximate grand mean of 2, all the design professionals frequently use hard copies during projects.

Tables 4.1-4.3 have revealed that despite computerized information management
tools
being
constantly
utilized
by
members
of
the

construction design team, the majority of the design team store their organizations’ information using a combination of hard and soft copy, while the use of hard copies , are still the main method of disseminating project information to design team members during projects.

Challenges to Modern Cost Based Information Practices

In this section, the main thrust is collecting data that investigates  the factors that may inhibit the adoption of computerized information management tools by the design team. Also,  they are  asked to suggest methods by which the ICT standards in the construction industry can be boosted.

Table 4.4 Hindrances to Use of Modern information management Practices

 SHAPE  \* MERGEFORMAT 



Profession
Too Expensive
Unavailable




Too Complex


I Prefer

manual execution




I am not

hindered
Total

Builders /


3(10%)
0(0%)
0(0%)
0(0%)
27(90%)

Surveyors

From Table 4.4, the value of 71%, indicates that the majority of design team members do not consider themselves hindered when it comes to adopting modern information management tools

Table 4.5
Methods of Boosting ICT Standards in the Nigerian Construction Industry

 SHAPE  \* MERGEFORMAT 



Profession




Create more awareness of new technology




Create user- friendly technology




Professional bodies should implement new technology




Create cheaper but effective technology


Concrete

benefits to be derive from modern ICT tools should




Total

Surveyors

Table 4.5 shows that with a value of 45.56%, most of the members of design team, desire that more awareness of new technology should be promoted.

From tables 4.4 and 4.5, the findings were that although a majority of design team members believe that they are not hindered in adopting modern methods of information management, hindrances exist in low level of awareness of these modern methods.

Attitude of Design Team Members towards Information Technology.

The title above sheds light on the data collected in this section. The questions asked here unearth the contribution of ICT tools to effective  task performance, the frequency at which staff are trained on information management tools, the efficiency/effectiveness by which hard copy manages information/documents and the efficiency/effectiveness  by which soft copy manages information/documents.

Table 4.6 Contribution of ICT Tools To Effective Task Performance.

 SHAPE  \* MERGEFORMAT 



Weighting/Response

Engineers

Surveyors

Mean

Table 4.6 shows that with an approximate mean of 4, builders regard the performance of ICT tools as above average when employed to aid them in their tasks. With an approximate mean of 3, the quantity surveyors and the architects regard the performance of these tools  as good, when deployed to aid them in their tasks.

Also with an approximate grand mean of 3, the design  professionals in Nigeria regard the performance of ICT tools as good.

Table 4.7 Frequency of Staff training on Information Management Tools


Weighting/Response

Frequency
Total Mean

	Profession
	4
	3
	2
	1
	

	Builders / Engineers
	1
	3
	20
	6
	30
	1.37

	Architects
	2
	4
	18
	6
	30
	2.01

	Quantity Surveyors
	1
	5
	15
	9
	30
	1.93

	Total/Grand Mean
	4
	12
	53
	21
	90
	1.77


Table 4.7 indicates that with an approximate grand mean of 2, design professionals are seldom trained on the use of information management tools.

Table 4.8 Efficiency and Effectiveness of managing Information/Documents on Hard Copy

Engineers

Surveyors Mean

Table 4.8 shows that builders, with an approximate mean rating of 2, do not consider hard copy storage of information as efficient and effective. The architects and quantity surveyors, each with  an  approximate mean of 4, rate hard copy to be very efficient and effective

in managing their information/documents.

The approximate grand mean value of 3 indicates that the design professionals regard hard copy as an efficient and effective method of managing information and documents.

Table 4.9 Efficiency and Effectiveness of Managing Information/Documents on Soft Copy.

 SHAPE  \* MERGEFORMAT 



Weighting/Response

Frequency
Total Mean

Profession

Engineers

Table 4.9 depicts that with an approximate mean of 4, the builders and quantity surveyors rate soft copy to be very efficient and effective in managing their documents. With an approximate mean of 3, the architects were of the view that soft copy was efficient and effective, in managing their documents. An approximate grand mean of 4 indicates that design professionals rate soft copy as a very efficient method of managing their documents and information.

Table 4.10 Perceptions On How ICT Can Aid Professional Duties.


Better Information

Profession Saves time Better efficiency


Better accuracy


storage and retrieval


Does not aid

me
Total

Engineers

Surveyors

Table 4.10 yields the result that with 46.67%, a majority of the members of the design team believe ICT makes them more efficient in their respective tasks.

Table 4.11 Proficiency level in using computerized information management tools

 SHAPE  \* MERGEFORMAT 



Profession


Weighting/Response

Frequency
Total Mean

4
3
2
1

 SHAPE  \* MERGEFORMAT 



Builders/Engineers
4
11
15
0
30
2.63

Architects
7
23
0
0
30
3.23

Quantity Surveyors
3
8
18
1
30
2.43

Total
14
42
33
1
90
2.76

From table 4.11, it is seen that the builders and architects (each  with an approximate mean of 3), indicate that they are proficient in using computerized information management tools. This differs from the mean response of the quantity surveyors, which with an approximate mean of 2, indicate average proficiency level in using computerized information management tools. On the basis of a collective result, the approximate grand mean of 3 indicates that design professionals are proficient in using computerized information management tools.

In conclusion, the collected data indicated that members of construction design teams are not averse to computerized information management tools. However, a discrepancy resulted in a majority of the design team members stating that two separate methods of managing information (hard/soft copy) were efficient and effective.


Efficacy of information management Practices

As stated in the literature review, many principles determine the effectiveness of information management (Robertson, 2005). This section collects data on the following:

The Presence Of Strong Leadership

Managing Complexity In Different Projects

The Intensity Of Communication During Projects

Presence of Strong Leadership. (Tables 4.12-4.13)

The first factor examined here depicts the strength of the design team leader. Its objectives are to determine whether the team leader produces clear guidelines on processing project information, and whether the team leader intervenes on the choice of ICT tools used during  a project.

Table 4.12 Following Clear Guidelines on Processing Project Information


Weighting/Response

Frequency
Total Mean

	Profession
	4
	3
	2
	1
	

	Builders/Engineers
	2
	5
	8
	15
	30
	1.80

	Architects
	0
	11
	7
	12
	30
	1.97

	Quantity surveyors
	2
	4
	20
	4
	30
	2.13

	Total/Grand Mean
	4
	20
	35
	31
	90
	1.96


Table 4.12 shows that with an approximate grand mean of 2, each profession that makes up the design team, seldom follow clear guidelines on how project information is to be processed.

Table 4.13 Team Leader Intervention Regarding Choice  of  ICT Tools During Projects.

 SHAPE  \* MERGEFORMAT 



Weighting/Response

Frequency
Total Mean

	Profession
	4
	3
	2
	1
	

	Builders/Engineers
	1
	19
	8
	2
	30
	2.63

	Architects
	11
	9
	10
	0
	30
	3.03

	Quantity Surveyors
	1
	5
	12
	12
	30
	1.83

	Total/Grand Mean
	13
	32
	29
	14
	90
	2.50


Table 4.13 indicates that with an approximate mean of 3, the builders and architects have frequent team-leader intervention regarding the choice of ICT tools they use during projects. This  statistic  differs from the quantity surveyors, who with an approximate mean of 2, seldom have team leader intervention. However, the approximate grand mean of 3 indicates that there is frequent team leader intervention in the choice of ICT tools used during projects.

Managing Complexity in Different Projects

The second factor examines the ability of the design team to utilize different systems of information management on different projects. This is based on the premise that each project is different and  has different information management needs.

Table 4.14 Frequency of Using the Same ICT Tools on Different Projects.

 SHAPE  \* MERGEFORMAT 



Weighting/Response

Frequency
Total
Mean

	Profession
	4
	3
	2
	1

	Builders/
	5
	11
	12
	2
30
2.63

	Engineers
	
	
	
	
	
	

	Architects
	13
	13
	4
	0
	30
	3.30

	Quantity Surveyors
	0
	23
	3
	4
	30
	2.63

	Total/Grand Mean
	18
	47
	19
	6
	90
	2.85


With an approximate grand mean of 3, table 4.14 indicates that the same ICT tools are utilized on different projects.

Intensity of Communication during Projects (Tables 4.15-4.16)

Communication is critical for project success. In this section, data is presented which examines if computer networks and project web-sites are utilized when executing a project.

Table 4.15 Rate of Using Computer Networks on Projects


Weighting/Response

Frequency
Total Mean

	Profession
	4
	3
	2
	1
	
	

	Builders/ Engineers
	0
	5
	2
	23
	30
	1.4

	Architects
	1
	7
	7
	15
	30
	1.8

	Quantity Surveyors
	0
	1
	4
	25
	30
	1.2

	Total/Grand Mean
	1
	13
	13
	63
	90
	1.47


In Table 4.15, an approximate mean of 1 exists for the builders and quantity surveyors. This now indicates that they never use computer networks while executing projects. For the architects, an approximate mean value of 2 indicates that they seldom use  computer networks on their projects. The approximate grand mean value of 1 clearly shows that design professionals never utilize computer networks on projects.

Table 4.16 Frequency of Utilizing Project Websites

Weighting/Response

Frequency
Total  Mean

	Profession
	3
	2
	1
	

	Builders/Engineers
	0
	1
	29
	30
	1.03

	Architects
	5
	11
	14
	30
	1.70

	Quantity Surveyors
	0
	1
	29
	30
	1.03

	Total /Grand Mean
	5
	13
	72
	90
	1.25


From table 4.16, an approximate mean value of 1, indicates that the builders and quantity surveyors have never used a project website. An approximate mean value of 2 for the architects indicates that they seldom utilize project websites. However on an overall basis, the approximate grand mean value of 1 reveals that the design professionals never utilize project websites.

Global Competitiveness of the Local Industry Practice

This is assessed by: status of the domestic industry ICT with  respect to international ICT standards, frequency of electronic tendering and rate of engagement in international projects, and are presented in tables 4.17-4.19.

Table 4.17   Rating of domestic Industry ICT Standards


Weighting/Response

	Profession
	5
	4
	Frequency

3
	2
	1
	Total
	Mean

	Builders/Engineers
	1
	14
	14
	1
	0
	30
	3.50

	Architects
	10
	14
	6
	0
	0
	30
	4.13

	Quantity Surveyors
	1
	26
	2
	0
	1
	30
	3.87

	Total/Grand Mean
	12
	54
	22
	1
	1
	90
	3.83


A close look at table 4.17 deduces that with a value of 4 as approximate grand mean, each of the professions of the design team, rate the ICT standards of the domestic industry to be poor, when compared alongside international industry standards.

Table 4.18 Frequency of Tendering By Electronic Means


Weighting/Response

Frequency
Total Mean

	Profession
	3
	2
	1
	

	Builders/ Engineers
	3
	11
	16
	30
	1.57

	Architects
	13
	7
	10
	30
	2.10

	Quantity Surveyors
	1
	25
	4
	30
	1.90

	Total/Grand Mean
	17
	43
	30
	90
	1.86


Table 4.18 indicates that the members of the design team seldom participate in e-tendering. This conclusion was made because of the approximate grand mean value of 2, for each profession.

Table 4.19
Rate of Domestic Industry Professionals Engagement in International Projects


Weighting/Response

Frequency
Total Mean

 SHAPE  \* MERGEFORMAT 



	Profession
	4
	3
	2
	1
	

	Builders/Engineers
	0
	0
	6
	24
	30
	1.20

	Architects
	1
	5
	12
	12
	30
	1.83

	Quantity Surveyors
	0
	0
	16
	14
	30
	1.53

	Total/Grand Mean
	1
	5
	34
	50
	90
	1.52


Table 4.19 shows that with an approximate mean value of 1, builders never engage in international projects. An approximate  value of  2 for architects and quantity surveyors indicates that these professions seldom engage in international projects. The approximate grand mean value of 2 indicates that design professionals seldom engage in international projects.

DISCUSSION OF RESULTS

Methods of Document Storage

From the results obtained, it is seen that the major method of  storing documents by the design team is via a combination of hard  and soft copy. In addition, computerized tools are frequently utilized by the design professionals. Whilst the adoption of modern methods of information management is commendable, these methods are not utilized to their maximum potential. The information management is mostly restricted to document storage and production, as witnessed in the absence of computer networks and project web-sites being used during projects. Egbu and Botherill (2002) alluded to this fact when they stated that more sophisticated information management methods capable of achieving seamless information flow amongst the various design professionals are not being adopted. Furthermore, the results point to the fact that design professionals frequently use hard copies when executing projects. This fact contradicts Goh (2005), who stated that the construction industry is shifting from traditional ‘paper  based’ information management to ‘digital’ information management.

Challenges to Modern Cost Based
Information Practices

Egbu and Botherill (2002), stated that the construction industry is slow in adopting the benefits of ICT due to a lack of expertise. However, Oladapo (2006), stated that a hindrance to the adoption of ICT (and hence implementing modern information management) by Nigerian professionals is the inefficient power supply, and high costs of computer software.

The facts presented by this research indicate that design professionals face no hindrance in adopting modern information management practices. Furthermore, the majority of design professionals studied state that they are proficient in utilizing computerized information management tools. Interestingly,the results of this research also reveal that most organizations that hire design professionals seldom train them on the use of ICT tools.

Attitude of Design Team Members towards Information Technology.

According to Betts et al; (1991), the construction industry needs to effectively embrace ICT in order to promote effectiveness and responsiveness to customers, clients and team members. This research showed that the design professionals rate ICT tools above average when deployed to aid them perform their tasks. A majority also stated that ICT tools make them more efficient in their duties. Additionally, most design professionals also rated soft copy as an efficient and effective means of managing information and documents.


Efficacy of information management Practices: Leadership Strength

According to Oladapo, (2006), a common competency required by design consultants is the ability to manage and communicate project documents and information. He further stated that a main factor that influenced increased productivity in the construction industry is effective management of information. For effective information management, several principles have to be followed (Robertson, 2005). This work examined the principles of strong leadership, complexity management

and intensive communication.

According to Oladapo, (2006), a common competency required by design consultants is the ability to manage and communicate project documents and information. He further stated that a main factor that influenced increased productivity in the construction industry is effective management of information. For architects (team leaders), performance is graded according to how effectively they communicate  design information to contractors (Oyedele & Tham, 2005). In addition, successful information management is based on strong leadership which defines a clear direction, and plans multiple activities that address in parallel the many needs and issues (Robertson, 2005). This research showed that most design professionals seldom follow clear guidelines on how information is to be processed.

From this research, it is indicated that builders and architects are frequently directed on the choice of ICT tools to be used during projects, which is a sign of leadership strength. This is not the case for the quantity surveyors, who seldom have team leader intervention in regards to the choice of ICT tools they use during projects.

Efficacy of information management Practices: Managing Complexity

The problem of generating design solutions is very complex. To overcome this complexity, organizations ( design teams) , react in many ways which include focusing on deploying just one technology in isolation, purchasing a suite of applications from a single vendor, hoping this will solve all information management problems and even rolling out rigid standardized solutions across the whole organization ( design team) even though individual components ( team members) possess different needs. Realistically, these approaches are inadequate  because  they attempt to convert complex needs into simple solutions. To be effective, new approaches to information management must be found that are able  to recognize and manage complexity (Robertson, 2005). The findings of this research showed that design professionals frequently use the same  ICT tools on different projects. This fact highlights the inadequacy of the current information management practices of the design professionals to combat complexity.

Efficacy of information management Practices: Intensive Communication

Consultants and project participants by necessity integrate their information systems together in order to improve  information flow and aid effective decision making. (Li et al; 2000). By utilizing available ICT facilities, integration can be achieved in the construction industry (Mohammed and Stewart, 2003).

According to this research, communication and  resource  integration among design professionals during projects is still on a basic level. Evidence of this is seen in the fact that the respondent builders and quantity surveyors have never used a computer network on a project,  while the builders have seldom used such a network. The fact that the same statistic of builders and quantity surveyors have never used  a  project web-site, only serves to show the low level of communication that goes on during project execution.

Global Competitiveness of the Local Industry Practice

Kini (2000) observed that in the 21st century, construction companies will have to make changes in their information systems to be successful. For a construction firm to possess a competitive advantage, it must possess advanced technology. The factors that form a basis for international competition in construction have moved from managerial to technological issues (Mitropolous and Tatum, 2000).

Building design is normally done by teams, comprising of individuals from different firms that are geographically dispersed. (Sanvido  and Norton, 1994).  This phenomenon is inevitable in the face  of advancing globalization, which can lead to project members residing  on different continents (Madigan, 1993). A global construction environment requires that the project (design) team have efficient and effective communication infrastructure that will yield successful collaboration among themselves.

This study examined the preparedness of the local construction industry for the challenges of globalization by investigating the ICT standards of the industry, frequency of tendering by electronic means and also investigating the rate at which domestic professionals engaged in international projects. The findings indicated that the ICT standards of the domestic industry is poor, electronic tendering is seldom carried out, and that at best, design professionals seldom participate in international projects. These facts do not signify adequate readiness on the part of the domestic industry to profit from globalization. However, these  results tally with the view of Austin (1990), who stated that advances in technology being enjoyed in industrialized nations might not be  applicable to a developing country. This can be attributed to  differences  in culture, socio-economic conditions and regulatory environments (Seyal et al; 2000).

CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS
The following points outline the summary of the findings of this research, which sought to achieve the research objectives.

SUMMARY

It was discovered that the primary method of storing cost-based information by building design professionals, is via a combination of hard and soft copy. However, most of the information is converted into hard copy and used for information dissemination during projects. (Tables 4.1-4.3).

Tables 4.4 and 4.5 yielded the results that a majority of the construction design team members believe they are not hindered in adopting computerized information management tools in their professions. However, they opined that the ICT standards in the industry can be improved, by promoting greater awareness of modern technology.

From tables 4.6 - 4.11, it was deduced that the members of the construction design team are not opposed to adopting modern methods of information management. The  team members also find ICT tools to be useful in aiding them execute their various tasks. However, concern is to be taken from the fact that construction organizations seldom train their staff on industry related technology. Also, the tables revealed that a majority of the design team rated the efficiency of traditional and modern methods of information management, to be very high. This result is interesting, because the two opinions are meant to be mutually exclusive.

It can be inferred that the information management  practices  among the design professionals do not adhere to most of the principles of effective information management. In addition,  most of the design professionals rate the industry’s ICT level to be low, most professionals seldom, or do not participate in electronic tendering (which is a cost-effective means of bidding for international projects),and most team members seldom or never engage in international projects.

CONCLUSION
The facts obtained from this research indicate that the  ICT standards of the industry are poor, and the information management practices to be ineffective. This situation prohibits domestic design professionals from enjoying and utilizing the benefits of ICT on project delivery and profiting from the proceeds realized from participating in construction activities being undertaken in the global construction marketplace.

RECOMMENDATIONS

For better utilization of modern cost-based  information management tools and systems within the Nigerian construction industry, the following are recommended:

Further research should be carried out to develop more user- friendly technology for the building design professionals in general, and quantity surveyors in particular.

Further research should be carried out to provide a detailed method of supplying design team members with the knowledge of concrete benefits to be derived from embracing a particular technology/cost- based information system.

Professional bodies supervising the various practices that constitute the design team should formulate more stringent policies that demand a hands-on competency requirement in the area of profession related software, before certificates of membership are awarded.

Various firms should schedule regular training of their employees  in the use of profession related software Professional bodies should encourage a shift from “paper based” information management and processes, towards “electronic” information management and processes. E.g, there should be an encouragement for the practice of “e-tendering” to be used more frequently for bids.

Professional bodies should encourage their members to cultivate  the practice of building computer networks to enhance communication with other design team members during projects.
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APPENDIX QUESTIONNAIRE FOR DESIGN TEAM

Dear respondent,

I am from the department of building, Ahmadu Bello University Zaria, and presently conducting a study on appraising information management practices of construction design team members.

I will appreciate it very much if you would kindly complete this questionnaire to enable me collect data for this research. I assure you that all information given would remain confidential.

Thank you very much.

Yours faithfully,

A.E. Leleji.

PERSONAL DETAILS

Name:_ 
 


Sex:
Male (
)
Female (
)

3.
Age:  21-25 (
)  26-30 (
)   30 and above (
)

Do you posses an email address:  Yes (
)   No (
)

If yes, how often do  you  check/send  emails?  Once/twice  a  week (
) Three time a week (
) Above three times a week (
)

PROFESSIONAL DETAILS

What   is   your  profession:   Builder/Structural engineer  (
) Architect ( ) Quantity Surveyor ( )

7         For how long have you been in practice: 1-5 years (      ) 6-10 years ( ) 11-15 years ( ) 16 years and above ( )

How often do you utilize computerized information management tools in your profession? Very frequently ( ) Frequently ( ) Seldom ( ) Never ( )

Indicate your proficiency level in using computerized information management tools that aid your duties. Very proficient  ( ) Proficient ( ) Average ( ) Not proficient ( )

What hinders (if at all) you/your colleagues in using computerized information management tools in carrying out your duties? Too expensive ( )

Unavailable ( ) Too complex ( )

I prefer manual execution ( ) I am not hindered ( )

Rate how efficient and effective it is to manage information/documents via computers, on soft copy:

Very efficient/effective ( ) Efficient/effective ( ) Not efficient/effective ( ) I can’t decide ( )

Rate how efficient and effective it is to manage information/documents on hard copy: Very efficient/effective ( ) Efficient/effective ( ) Not efficient /effective ( ) Not efficient/effective but it is easy to use ( )

In what way do you think information and communication technology can aid your professional duties: Saves time ( ) Better efficiency ( ) Better accuracy ( ) Better information storage and retrieval ( ) Does not aid me ( )

How often do you attend training seminars on construction industry related ICT tools? Very frequently ( )

frequently ( ) Seldom ( ) Never ( ) I would if I saw a seminar being organized( )

How do you rate the level of ICT standards in the Nigerian

construction industry as compared to the standards of more developed countries? Very Poor( ) Poor( ) Average( ) Equal(

) Better( )

In your opinion what do you think can be done to boost (if

need be) the level of ICT standards in the Nigerian construction industry? (Tick all that apply) Create more awareness of new technology ( ) Create user-friendly technology ( ) Professional bodies in the industry should insist on implementing new technology( ) Create cheaper  but  effective  technology(  )  Concrete benefits to be derived from modern ICT tools should be known( )

Do you believe that utilizing modern ICT tools would give

you/your firm a competitive advantage? Yes ( ) No ( )  I don’t Know ( )

Do you believe that utilizing modern ICT tools has a link to

the growth /survival of your firm? Yes ( ) No ( ) I don’t Know ( )

ORGANIZATIONAL DETAILS

Name of Organization: _ 
_

Does your firm posses an email address? Yes (
) No (
)

If yes, how often does your firm check/send emails?

Once/twice a week (   ) Three times a week (   )  Above three    times a week ( )

Does your firm possess a website: Yes (
) No (
)

How often does your firm engage in electronic tendering?

Very frequently ( ) Frequently ( ) Seldom ( ) Never ( )

How often does your firm execute international projects/?

Very frequently ( ) Frequently ( ) Seldom ( ) Never ( )

What factors (if any) do you think hinder your organization from participating in international projects? (Tick all that apply) Lack of qualified personnel (    ) Lack of Finance (     ) Distance constraints ( ) Lack of competitive information technology infrastructure (

) Lack of interest ( )

How often has the level of your organization’s information and communication technology infrastructure hindered it from participating in a project?

Very frequent (  ) Frequent (  ) Seldom (   ) Never (   ) I don’t Know( )

What proficiency level does your organization demand of its employees as regards usage of profession related computerized information management tools?

Very proficient ( ) Proficient ( ) Average (  ) Not an Issue ( )

What method does your organization use to store its documents/information?

Soft copy only ( ) Combination of hard and soft copy ( ) Hard copy only ( )

As a member of a construction project design team, what method is used to store project information?

Soft copy only (  ) Hard copy only (   ) Combination of hard and soft copy ( )

How often do members of the design team (of which you are part) possess their own hard copies of project documents (e.g. Drawings, Specifications)

Very frequent ( ) Frequent ( ) Seldom ( ) Never ( )

How often does your organization train its staff on profession related computerized information management tools?

Very frequent ( ) Frequent ( ) Seldom ( ) Never ( )

OPERATIONAL
DETAILS

In executing projects, how often have you utilized a

computer network (comprising multiple computers) that enables you and other design team members share resources and information ?

Very frequent ( ) Frequent ( ) Seldom ( ) Never ( )

In executing projects, how often have you followed a  guideline  that clearly states how project data and information are to be processed ? Very frequent ( ) Frequent ( ) Seldom ( )

Never (
) 34.
In executing projects, how often \have you kept a collection of files that concern the project data , on a computer

system ?

Very frequent (
) Frequent (
) Seldom (
) Never (
)

In your opinion, rate how modern ICT tools perform in aiding

you  execute  your  tasks: Very Poor(
)
Poor(
) Average (
) Above Average(
)  Good(
)  Very Good(   )
Excellent(
)

How often do you use the same ICT tools on different projects ?  Very frequent (
) Frequent (
) Seldom (
) Never (
)


How often do you/your design team leader (architect) insist on a particular ICT tool for various design team members to  utilize when executing projects?

Very frequent ( ) Frequent ( ) Seldom ( ) Never ( )

In your opinion, do you believe that most team leaders (architects) do not regard ICT tools as necessary for project success?

Yes( ) No( )

How often do you/your team leader (architect) state the  objective  to be achieved by the ICT tools to be used on the project? Very frequent ( ) Frequent ( ) Seldom ( ) Never ( )

How often have you participated in a project in which there was a website that enabled design team members to access information, update information, communicate and receive instructions?

Very frequent ( ) Frequent ( ) Seldom ( ) Never ( )
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