DEPLOYMENT OF INFORMATION AND COMMUNICATION TECHNOLOGY (ICT) IN ARCHITECTURAL COMPANIES IN NIGERIA
ABSTRACT 

Architectural practice has been in existence in Nigeria for more than fifty years and the earliest introduction of computers by firms for operations began in the early 1980s. Information and communication technology (ICT) usage is inevitable in all fields of endeavours and for professionals in the present era. The study of ICT usage and deployment therefore becomes imperative. This study aims at providing an understanding of the deployment of ICT in architectural firms in Nigeria. It specifically examines organizational and ICT characteristics of the firms; the measure of fit between ICT tools deployed and tasks engaged; the effect of training programmes on the availability of ICT proficient personnel; and the level of acceptance of Computer Supported Collaborative Work (CSCW) in architectural firms in Nigeria. The Task-Technology Fit model (TTF) and an Extended Technology Acceptance Model (TAM) were employed to test deployment of four design technologies (AutoCAD, ArchiCAD, Revit Architecture and SketchUp) and the acceptance of CSCW. The multistage sampling technique was used to derive the sample drawn from six cities: Abuja, Kaduna, Maiduguri, Enugu, Lagos and Portharcourt were selected based on documented evidence of having the largest number of firms in their zones. A total of 118 questionnaires were returned from a total of 159 distributed. This represents a 74.21% return rate. The data collected were analysed using descriptive statistics, crosstabulations, Chi- Square tests, exploratory factor analysis, Analysis of Variance (ANOVA) and multiple regression analysis. The study revealed improvements in the quality and availability of ICT systems in architectural firms in Nigeria as from 2001. Internet connectivity and Website ownership is on the increase in architectural firms. Annual turnover of the architectural firms has is positively correlated to the quality of installed systems. The study also found a relationship between ownership of websites and the date of ICT introduction. The integrated TTF/TAM test showed levels of fit between tasks engaged in architectural firms and the design technologies deployed. The model tests explain between 41.4% - 52.1% of the residual variation in the production of detailed system product. The coefficients of determination and beta coefficients are significant to predict model fit of deployment. Reasonable proficiency levels of the staff in the deployment of the available software and technologies were confirmed. Furthermore firms are getting increasingly involved in outsourcing as a service delivery strategy. The study revealed that few firms fund training programmes within their organizations. Most of those that fund training programs commit lower than a million naira to it annually. The study revealed that there is no significant relationship between the availability of CAD/BIM proficient staff and the existence of training programmes within the firms. It was also confirmed that there was no significant relationship between the availability of CAD/BIM proficient staff and the training methods employed by the firms. It was found that there was a significant relationship between the availability of CAD/BIM proficient staff and the CAD/BIM proficient staff needed. The interview responses suggest that the schools of architecture have done much towards achieving the availability of CAD/BIM proficient staff. CSCW has been adopted by only 37.3% of the firms and the study revealed that perceived ease-of-use, security and the quality of installed systems were predictors of the extended TAM model. In conclusion, the study recommends that concerted efforts towards developing network infrastructure especially broadband access can improve the practice of outsourcing and also have impact on CSCW. Quality investment and commitment by technology companies and vendors, firms, the government and other stakeholders in the area of ICT acquisitions, network security and the development of user-friendly technologies will surely improve adoption and deployment of ICT in architectural firms in Nigeria.
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ABSTRACT

The study basically examined the deployment of information and communication technology (ICT) in architectural companies in Nigeria. Three research objectives leading to four research questions and hypotheses were stated to guide the study. A total number of 100 pupils were carefully selected from the entire population through the method of stratified and simple random strategy. The descriptive survey research design in nature and a questionnaire was developed to gather the data used for the study. Data gathered from the demographic background characteristics of respondents were presented in frequency counts and percentages while Correlation statistics using 0.05level was used to test the hypotheses.  Recommendations were made following the outcomes of the research findings that due to obvious tight margins for funding ICT within most architecture the firms as revealed in this study, there is the need for some internal policies towards ICT investments in building architecture firms. It is therefore recommended that,architecture firms should be motivated by the directbenefits ofICT and draw deliberate policies that provide some proportion of their internal budget for ICTinvestments.

CHAPTER ONE 

GENERAL INTRODUCTION 

1.1 Introduction 

This chapter provides an overview of the research. It begins by discussing the background of the study and highlighted the main issue under exploration in the problem statement. The next section addresses the aim and objectives of the research followed by the key research questions which guided the inquiry. Subsequently, a summary of the research methodology and the scope for the study was described. The chapter ended with highlights of the organisation of the research. 

1.2 Background to research 

The architectural firms have been called out on numerous occasions for difficulties relating to the effectiveness, productivity, and quality of the products that they deliver. The major participants in this business, including architects, have frequently been singled out for responsibility regarding this predicament. It has come to light in recent years that one of the key problems that is contributing to the poor performance of the architecture industry is inadequate communication and the interchange of information and data amongst the project team (Sun,& Howard, 2022).

According to Tam (2022), a significant portion of the production issues experienced by architectural firms are found to have a direct and strong connection to the communication and information exchange that occurs between the various stakeholders involved in the architectural project.

It is interesting to note that the degree of technologies that are available in today's marketplace is huge, and the architecture industry should be aware of the benefits that can be gained by making use of these technologies to improve their business and collaboration solutions. Among these technological solutions, information and communication technology, also known as ICT, is frequently seen as an enabler because of its ability to boost productivity and raise the quality of output (Tam 2022).

It has been widely reported that the application of information and communication technology (ICT) in the manufacturing industry has proven to be an effective tool that supports the integration of processes for product development, production, materials supply, communication, and maintenance processes. This is supported by the fact that these structures and communication interfaces have been properly defined. Because of this, the technology, also known as information and communications technology (ICT), has been widely used across a variety of industries to boost competitiveness and cut costs, and it is commonly seen as a means of gaining a competitive advantage today (Tenah, 2022).

In a related note, architectural companies, which have been characterised as adversarial and information dense (Cox and Townsend, 1998), appear to have the majority of their issues linked to the quality and complexity of the information that is provided (Vadhavkar, Pena-Mora, 2022). In contrast to the operations that are continuous, distributed, diverse, and different in other economic sectors, architectural businesses are defined by activities that are discontinuous. It should come as no surprise that this may make the incorporation of ICT in architectural businesses more challenging than in other industries. However, in order for the industry to continue to be competitive in the digital economy of today, significant amounts of innovation and process improvement are required (Vadhavkar, Pena-Mora, 2022).

In recent years, architectural companies have come to see the use of information and communication technology (ICT) as a crucial instrument for enhancing data and communication in architecture processes and for developing new architecture-related economic prospects. Indeed, this acknowledgment has prompted a number of architecture organisations all over the world to adopt and invest in this technology; and the results of several recent surveys imply that there is a trend toward a rising number of enterprises employing ICT in architectural firms (Sun,& Howard, 2022).

It should come as no surprise that numerous arguments have been presented in support of the necessity of incorporating ICT into architectural design and construction projects. According to Gunasekaran et al. (2001), when architects utilise ICT on architectural projects, they may boost their profit levels, improve their operational efficiency, and improve the quality of their work. Additionally, they can reduce the amount of time and expense required for the project. In a similar vein, Tam (2022) claimed that main causes that drive demand for ICT usage in architectural firms include downward cost pressures, the time-specific nature of architectural projects, growing specialisation, and the technical complexity of projects. This trend was also recounted in Ozumba et al (2008), and they hinted that the use of ICT has the potential to enhance both intra and extra site communication, including benefits such as enhanced data and material management, and in essence enhance overall site management processes. [Citation needed]

Again, it is not uncommon for the various parties involved in an architectural project, such as the owner, the consultants, the architect, and the subarchitects, to come in with a set of interrelated and interconnect relationships that call for cooperation and collaboration in order to coordinate time, resources, and communication. This is because these relationships are inherently interdependent on one another. Because of this, the tactical application of information and

The integration of information and communication technologies (ICT) into project work has emerged as an absolute necessity in order to realise this objective in a more timely and comprehensive manner (Tam 2022). The utilisation of appropriate information and communication technology (ICT) based business systems, communication tools, and other shared storage servers can also help to improve common standards for the information and data exchanged between architectural firms (Tenah, 2022).

Despite this, a number of breakthroughs in information and communications technology have opened up fresh doors in the realm of architectural improvement in the areas of communication, collaboration, and information management (Stewart, 2007). For example, cutting-edge uses of information and communications technology include modelling and visualisation tools, mobile computing, and internet-based data interchange in the form of project webs and electronic document management systems.

In a great number of other nations, teleconferencing and online shopping, as well as integrated software like enterprise resource planning (ERP), have been implemented with some measure of success (Tenah, 2022).

Given the vital role that architecture plays in modern society and the growing attention that ICT is receiving in architectural businesses today, Nigerian architectural firms cannot be excluded from this enormous market..  

1.3 Problem statement 

the traditional architecture sector all over the world including that of Nigeria are required to move towards innovation of their products including the production processes improvement to achieve more efficient process with products and production methods. Furthermore, current issues of competition as well as increasing client awareness are creating demand for urgent improvement in productivity and 

competitiveness in the architecture sector. In effect, this suggest that as architecture is becoming more complex today, a more sophisticated approach is necessary to deal with issues of initiating, planning, financing, designing, approving, implementing and completing a project, an area in which ICT have proved its greatest impact and enormous application potential (Wang,  1994).  

Though, Sarshar et al(2004) have hinted that architects can employ ICTs as an enabler for integration, collaboration, knowledge management, procurement, site management and process improvement; Mak(2001) had reported that the use of ICTs in architecture firms continues to be „piecemeal‟ and that; only few architects are fully able to integrate ICTs with their core business processes. Issues such as computer illiteracy, inadequate knowledge of ICT among others has been cited as the most frequently reported shortcomings of architects in many countries (Samuelson, 2002). Again the fact that architects‟ core business activities are mainly performed on architecture sites and applications that support actual work on site are hard to find has also been referred among others.  

For this reason, the vast benefits offered by ICT in the architectural firms though seems recognized, its adoption and use as normal part of the architecture process is still low; and architects among the major players, have been often been cited as those who use ICT least of all (Peansupap and Walker, 2004). 
While this situation could probably be true for the Nigerian architectural firms, specific details regarding the extent of application and problems facing the use of ICT in the Nigerian architectural firms still remain unclear. This study seeks to assess the situation in building architecture firms in Nigeria.  

1.4 Aim of study. 

The aimed of the study is to identify the reasons hindering the use of ICT by Architect in Nigeria. 

1.5 Objectives of study 

The specific objectives of this study are;  
To assess the ICT infrastructure platforms of Architect in Nigeria. 

To explore the level ICT usage among architect 

To identify and evaluate the factors hindering the use of ICT by architect in Nigeria  

1.6 Research questions 

To answer the main research problem above, three research questions will be addressed  

What is the state of ICT infrastructure in Building architecture firms in Nigeria? 

To what is extent is ICT being used by building architecture firms in Nigeria? 

What significant factors hinder the use of ICT by Architect in Nigeria? 

1.7 Research methodology 

The research was conducted through survey questionnaires. Survey is one of the most cost effective ways to obtain information from large pool of people given better resultsmore specific, accurate, faster and most cost effective ways (McQueen and Knussen,2002;  Farag et al,2009). The companies surveyed were building and civil engineering architecture firms in financial class D1K1 and D2K2. 

At first, the study commenced with a thorough literature exploration of both the electronic and hard copy media. This proved helpful in having a better understanding of recent developments of Information and Communication Technology (ICT) aspects in the architectural firms. It further provided insight into the research questions, hypotheses and objectives within the theoretical framework for the study. The relevant aspects of the literature search were reviewed to include areas applicable for the study. Subsequently, structured questionnaire was developed and conducted among top management officials and professionals in the architect organizations who are involved in the architecture process and administration. A number of comments and suggestions from an initial pilot study were used to amend the questionnaire before final distribution. The data received will be analyzed using One Sample T-test statistical tools with the help of Statistical Package for Social Sciences (SPSS) Software. 

1.8 Scope of the study 

The research focuses on Information and Communications Technology (ICT) and its applications in the Nigerian architectural firms. For the purposes of this research, the study focused on ICT usage in the perspective of architecture architects in the financial class D1KI and D2K2 according to the Ministry of Water Resources, Works and Housing classification guidelines in Nigeria. This is because such companies usually undertake large volumes of works employ qualified professionals and hence, have the capacity to engage and appreciate technology (ICT) in their operations.  

The study areas to be covered are Lagos and Abuja. This is because, the distribution of these architect in Nigeria are largely biased towards the city capitals with more than 70% of the registered firms, particularly the large organisations, tend to operate officially in the Abuja and Lagos .

CHAPTER TWO 

LITERATURE REVIEW 

Introduction 

This chapter discusses the literature review for this study. The review has been divided into two sections. The first part deals with the architectural firms generally, information and communication technology in the architecture, including providing a working understanding of issues relating to information and communication needs in architecture and current roles of ICT in architecture. The second part looks at the drivers for implementing ICT in the architectural firms, ICT tools and applications for the sector and perceived challenges for its implementation. Finally the chapter ends with an overview of the architect organisations in Nigeria. 
Information and communication requirements in architecture 

Typically, the architecture sector is considered one of the most information-dependent industries. For instance, a architectural project chain may involve large numbers of skilled professionals and companies with, quite often, much repetition of activities and accumulation of paperwork. Majority of these participants require access to the regular project information at one time or another(Murray et al., 2001).  

This means that, timely and accurate access to information is therefore important for all project participants as it forms the basis on which decisions are made and physical progress is achieved. Currently, several architecture documents such as drawings, specifications, bills of quantities, correspondence, schedules, and programmes produced on architectural projects are currently exchanged on paper bases and face to face communication between practitioners in industry(Hore and West, 2005).  

Admittedly, effective collaboration between all the role players during architecture is not only important but also necessary for the successful completion of a architectural project. With so many interested parties, effective communication and information sharing among them is vital. Not only must the formal structures and networks be examined to understand the level of information sharing that is happening on a formal basis, but the informal relationships among parties will depend on how and when information is shared and how and when information is flowing (Perreira and Soares, 

2007).  

ICT and the architectural firms 

ICT defined 

Information Technology (IT) can be defined as technology that is used to handle data, information and knowledge. It involves the use of electronic devices and programmes for the processing, storage, transfer and presentation of information 

(Doherty.1997).Today, Communication technology is an important part of IT, hence, Information and Communication Technology (ICT).  According to Ang et al 1997, ICT can broadly be defined as technologies dedicated to information storage, processing and communications and involve a combination of hardware, software and networks to transform raw data into useful information for speedy retrieval (Farag, 2009). Therefore, Architecture ICT entails the use of computer systems that are capable of capturing, organizing, storing, analyzing, exchanging, transmitting, and sharing information 

(Perkinson et al,2006). Examples of ICT include video conferencing, web-based project management applications, database management systems (DBS), data warehousing (DW), and data mining(Harris and MacCaffer, 2001) 

Need for ICT in the architectural firms 

Quoting from Vadhavkar et al(2000), Hassan and McCaffer, (2002) pointed out that, issues of time constraints, complexity and operational disintegration has forced many enterprises both small and large, to incorporate Information and Communication Technologies (ICT) into their business processes  Obviously, the implementation of these ICT technologies in architecture are aimed at supporting information sharing among individuals and groups since the architectural firms of today and of the future demand the use of sustainable systems enabled by information and communication technologies (Hassanain et al, 2000). Currently, Information and Communication Technologies (ICT) are said to be providing architecture firms with new opportunities for enhancing information management processes, communication and collaboration      ( Bowden, 2005). According to Songer (2000), owner organizations are requiring the engineering/architectural firms to perform at extraordinary levels of project delivery, hence, advances in project delivery systems and use of information technologies provide tremendous potential for enhancing the architectural firms's overall performance.  

By that, it is reported that the average annual growth rate of ICT investment in the architectural firms is increasing every year and now constitutes a significant part of the total project cost(Löfgren, 2007). Notably, Information and Communication Technology (ICT) is perceived as the main enabler to implement radical changes in architecture business processes(Isikdaget al, 2007).  

The Roadcon Project (2003) observed that, ICT-based expected improvements and impacts could be envisaged in many activity domains such as: 
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Drivers for ICT implementation in the architecture 

As result of the benefits offered by the use ICT in the architecture sector, many architectures organisations are currently motivated to adopt and invest in the technology. Many recent survey outcomes suggest an increasing trend of firms using ICT in the architectural firms ( Rivard, 2000; peansupap,2004). 
According to Peansupap (2004), ICT can be used to: 

Improve productivity in architecture through improved operational efficiency, reduce cost and project cost. 

Support information integration and this in turn can help to reduce the volumeof information processed and reduce data re-entry by transferring information through internet/Intranet protocols. This can provide benefits throughout project phases such as design, architecture, and operation.  

Enhance collaboration by supporting communication among project members and sharing of information and documents, especially when team members are located in different geographical areas (Ahmad,2002; Sriprasert and Dawood 2002b).  

Support „e-commerce‟ and create opportunities to extend business or provide improved customer service ( Skibniewski and Nitithamyong, 2004).  

The following discusses the above in further details. 

computer Aided Design and Visualization systems 

Computer Aided Design (CAD) software is widely used by design professionals in both the consulting and architect organisation, with AutoCAD having the largest share of the CAD market (Howard, 1998).  

Other popular CAD packages include Micro station, ArchiCAD, MiniCAD, FastCAD, etc. Indeed, these CAD programmes have replaced the traditional drawing board in the production of design information. 2D CAD systems have dramatically improved the drawing process. 3D modelling can enable designers to investigate the buildings internal spatial system and its relationship with the surrounding environment (Ozumba andShakantu ,2008). 

These have developed rapidly from simple two-dimensional (2D) computer graphics representation (2D CAD), through three-dimensional (3D) computer aided design (CAD) and graphics to four-dimensional CAD  (4D CAD). Adding the element of time to 3D virtual environment had created 4D CAD applications with which time passage in projects are simulated and visualised, enabling more efficient planning scheduling. It also enables updating according to progress of work (Wang et al, 2007).  

Experience of virtual worlds, and interaction with 3D CAD models in virtual environments, simulating and visualising passage of time and its implications on cybernetic versions of our real world data in 4D CAD have become regular applications in many fields of work today (Ozumba and Shakantu ,2008).  

Through ICT, visualization and animation systems, like 3D Studio, Graphisoft, Revitt and ArchiCAD, can produce photo-realistic, static and moving images so that clients can view the final appearance of the building at the design stage. Virtual Reality (VR) technically now allows the user to integrate with the design model and experience the building in simulated reality situations(Hore 2006). 

Similarly, Building Information Modelling (BIM) is an innovative new approach to building, design, architecture and management. BIM keeps critical design information in digital forms making it easier to update and share design information. It also creates real-time, consistent relationships between digital design data with the use of innovative parametric modelling technology techniques. Autodesk Architectural Desktop and 

Autodesk Building Systems are examples of software currently available (Hore 2006). 

CHAPTER THREE 
RESEARCH METHODOLOGY 
Research strategy/Approach. 
After a thorough review of relevant literature, a questionnaire survey was conducted to identify current level of usage of ICT by Nigerian architect and the factors hindering the level of usage in their organizations. The survey utilized a structured questionnaire approach.  Based on the fact that questionnaires are the simplest method to collect data from a huge number of respondents, a well-designed questionnaire that is used effectively can gather information on both the overall performance of the test system as well as information on specific components of the system (Aminudin, 2007). Besides, if questionnaires include demographic questions on the participants, they can be used to correlate performance and satisfaction with the test system among different groups of users. Survey questionnaires are categorized as quantitative research and this was preferred because, quantitative approaches are deemed more specific and result oriented; and involves the collection of numerical data in order to explain, predict, and/or control phenomena of interest (Mojaheed, 2005).  

Research Design 
The design of the research involved the following steps o Questionnaire design o Sampling technique/Sample Selection  o Determination of sample size  o Pilot Questionnaire o Main Questionnaire administration o Data Analysis tools 

The Questionnaire 
Based upon a review of current literature and research objectives, structured questionnaire was prepared and self administered to the various respondents. Almost all the questionnaires have closed-ended questions to ensure consistency of respondent feedback. Because it is not entirely possible to design all questions as closed-ended, some questions were left open-ended, to obtain numerical data or to solicit some written comment.  

For the purpose of the study, the questions were grouped under four main sections.  

General Information; 

ICT Infrastructure;  3) Extent of ICT usage and;  

4) Factors hindering ICT usage. 

The first section, “General Information” dealt with the demographics with respect to firm‟s financial class, years of experience in architecture, professional background of respondents and general views on ICT. This aspect was deemed necessary in order to ascertain the reliability and credibility of the data and as a result, be used to correlate performance and satisfaction with the test system among different groups of users. 

The second section “ICT Infrastructure” asked more specific questions in relation to objective one of this study. This aspect covered firms ICT hardware platforms, software in use, operating systems, communication and network platforms and ICT workforce. 

The third section “Extent of ICT usage” inquires about the level of ICT usage by the firms. This is in relation to proportion of tasks and activities carried out digitally or by the computer and usage ICT tools and applications within the architecture firms. It employed the five point type Likert ordinal scale to measure level of usage by responding firms from “Never” to “Always”. that is, 1= Never, 2= Not always, 3= Average, 4= Quiet always, 5= Always. 

The fourth and the final section “Factors hindering ICT usage” asked responding firms to score identified reasons hindering the use of ICT by architects in the architectural firms. Based on the criteria identified, the Likert rating scale was again adopted to extract the appropriate ratings as per their influence as a reason hindering use of ICT by architects in Nigeria. Once more, the five point likert ordinal scale (1-5) was used where  

1= Very weak, 2= Weak, 3= Average, 4= Strong, 5= Very strong. 

Sampling Technique used 
Chien (2010) citing Naoum (1998) indicated that there are two main criteria that need to be taken into account when selecting the research sample. First, what do you want to 

know? Second, about whom do you want to know it? Following these recommendations, the study adopted purposive sampling technique to select the architects and respondents. This was preferred because purposive sampling allows the researcher to select respondents who have good knowledge about the subject in question. Besides, looking at the nature of the industry, the study seeks to solicit information from a section of the population of architects in Nigeria who by virtue of their financial class and nature of works have the capacity and requisite personnel to invest and use ICT for their operations. 

3.5.3 The Sample Size 
 Israel (1992) cited several approaches used in determining the sample size for a study. These, include using a census for small populations, imitating a sample size of similar studies, using published tables, and lastly applying formulas to calculate a sample size. Due to difficulties encountered in obtaining accurate and reliable data on the population of architects within the specified class, a total sample size of 100 was adopted and used for the study (Chien and Barthope, 2010).  Again, a sample size of 100 agrees with Kish, 

(1965) formula. Using Formula: 

 
 
 
n 
= 
n1/ (1+n1/ N)    
- 
 
(Kish, 1965) 

where  
n  
= 
Sample size 

 
 
 
n1 
=  
S2/ V2  

 
 
 
N 
= 
Population size 

 
 
 
V 
= 
Standard error of sampling distribution = 0.05 

 
 
 
S2 
= 
P(1-P) = (0.5) (0.5)= 0.25 


P 
= 
the proportion of standard deviation in the 

population element (total error = 0.1 at 95% confidence level. 

Based on the above parameters, a sample size of 100 isalso adequate for larger populationsbecause as the population size (P) increases, the sample (n) size approaches one hundred (100). 

TABLE 3.1:  SAMPLE FRAME OF THE ARCHITECTS 
	ARCHITECTS 
	QUESTIONAIRES ALLOTED 

	D1K1 
	50 

	D2K2 
	50 

	TOTAL 
	100 


  Pilot Questionnaire 
Before the main survey was undertaken, a draft version of the questionnaire was piloted in two architecture companies in Lagos. This pilot study was intended to elicit responses that would help to test the wording of the questionnaire, identify ambiguous questions, and also provide an indication of the time to complete the questionnaire. Some of the comments and suggested amendments from the pilot study respondents were used to amend the questionnaire prior to its final distribution. 

Main Questionnaire Administration; 
The administration of the questionnaire began in February 2011 and completed in March, 2011. A period of four weeks was allowed for the administration of the questionnaire; however all the completed questionnaires were retrieved by the sixth week.  A total of 100 questionnaires were administered to the architects. Fifty (50) were targeted at D1K1 architects and the other fifty at D2K2 architects. A total of 28 respondents from D1K1 architects and 23 from D2K2 architects representing 51% were retrieved. The total administered questionnaires and the return rate are shown in 

Table 3:2. The data obtained from the field survey were analyzed through a five-point 

Likert-type scale to measure a range of opinions from “Very weak” to “Very strong” and from “Never” to “Always” as used in the other studied areas. 

TABLE 3.2    Detail of Questionnaires Administered and Returned 
	 
	NO. SENT 
	NO.RETURNED 
	RESPONSE RATE ( % ) 

	ARCHITECTS 
	100 
	51 
	51 


Source: Questionnaire Survey, February-March, 2011 
DATA ANALYSIS TOOLS 
Data collected from the questionnaires were analyzed using three methods. These include Frequency Analysis, Mean/average Index Score and One Sample T-test. In order to generate the result, the researcher used Microsoft Excel and SPSS 

Frequency Analysis 
Here, descriptive statistical methods such as tables, bar charts and pie charts were used to analyse the responses from the questionnaire. 

Mean Score 
This was used to generate ranking of the variables of interest based on the scores assigned by the respondents. The factors are then ranked according to the formula below using Excel 

The mean score is calculated as follows. 

Mean score (I) = Σ a1x1 

Σ xi 

Where I=Mean Score, a=Rank of event i and x=frequency of event i 

The formula is very popular with researchers in the architecture management field (Egbu and Botterill, 2002;McCaffer  and Edum-Fotwe, 2001).  

With this formular, the events measured here include: Activities Computerized within the firms and their level of usage of advanced ICT applications. 

One Sample T-Test 
One sample t

 HYPERLINK "http://www.statisticssolutions.com/products-services/login/standard-membership/conduct-interpret-analyses/one-sample-t-test" \h -

 HYPERLINK "http://www.statisticssolutions.com/products-services/login/standard-membership/conduct-interpret-analyses/one-sample-t-test" \h test

 HYPERLINK "http://www.statisticssolutions.com/products-services/login/standard-membership/conduct-interpret-analyses/one-sample-t-test" \h  is a statistical procedure used to examine the mean difference between the sample and the known value of the population mean. The test normally compares the mean score of a sample to a known value which is usually the population mean. That is, the observed mean (from a single sample) is compared to an expected (or reference) mean of the population (e.g., some theoretical mean), and the variation in the population is estimated based on the variation in the observed sample. The procedure involves drawing a random sample from the population and then compares its mean with the population mean and make a statistical decision as to whether or not the sample mean is different from the population. . The t-test is the most commonly used method to evaluate the differences in means between two groups. The test also uses the standard deviation of the sample to estimate (the population standard deviation). If the difference between the sample mean and the test mean is large relative to the variability of the sample mean, then is unlikely to be equal to the test mean. 
CHAPTER FOUR 
DATAANALYSIS AND DISCUSSION 
4.1 Introduction 
This chapter presents data analysis and findings from the survey. It begins with descriptive analysis of the demographics variables of participating firms and respondents. This is followed by analysis of the firms ICT infrastructure platforms and current levels of ICT usage. Finally, the section discuses result from one sample T-test on identified factors hindering the use of ICT by Nigerian architects. The main statistical methods and tools used were Mean Score and the One Sample T-test. Data collected from the questionnaires were tabulated and analyzed according to their ranking on relative index. Bar chart and pie charts were created, where appropriate, in support of the descriptive analysis to clarify their status. Again, ratings by respondents on the firms‟ level of ICT usage and the factors hindering their use were also discussed.  

4.2   The Survey Findings 
With the modes of acquisition of computer literacy by the respondents, the survey uncovered that about 60% literacy were acquired mainly through private lessons while a little over a quarter (25.49%)  were self taught. The other modes of acquisition were those learnt from school (17.65%) and Continuous Professional Development, CPD 

(5.88%). 

TABLE 4.2     Demographic Variables about firms and respondents 
	YEARS OF COMPUTER LITERACY 
	FREQUENCY 
 
	PERCENTAGE ( % ) 
 

	Less than 1year 
	0 
	0 

	1-5 years 
	7 
	13.73 

	6-10 year 
	34 
	66.67 

	Over 10 years 
	10 
	19.60 

	TOTAL 
	51 
	100 

	MODE OF 
ACQUISITION OF LITERACY 
	 
	 

	School 
	9 
	17.65 

	Private class 
	26 
	50.98 

	Self taught 
	13 
	25.49 

	CPD 
	3 
	5.88 

	TOTAL 
	51 
	100 


4.2.2 Views on current usage and perceived roles of ICT in firms 
Part of the questionnaire sought respondent‟s perception on the role of ICT in their firms. From Fig.4.4 below, it can be deduced that the architects‟ perceived role of ICT in their firm were mixed. It is however surprising to note that, the majority of the firms (37.25%) sees the role of ICT as supporting compared to a more strategic roles of value adding (33.3%) and critical (29.41%) (see Isigdad et al 2007) 
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 Figure 4.4 Perceived role of ICT 
On the issue of respondents viewpoint on the extent of current usage of ICT in their firms, Table 4.3 shows a high percentage (64.71%) of respondents believe their current ICT usage is average while 31.37% considertheir ICT usage as low. Only 3.92% thought they are using ICT to a high extent in their company. 

Given the perception of the respondents, there is some level of recognition that their current ICT usage appears ordinary suggesting some aspects for improvements. Table 4.3Respondents views on the extent of ICT usage in firms 
	 
	No. of 
Respondents 
	High 
	Medium 
	Low 
	Total 

	Architects 
	51 
	3.92% 
	64.71% 
	31.37% 
	100% 


4.3 Firms ICT Infrastructure Platforms 
In this section, respondents answered questions on types of ICT hardware in use, windows operating systems, software preferences, communications and network status, and personnel handling ICT in their organizations.  

Firms ICT Hardware status 
This part examined the availability and types of computer and communication hardware including windows operating systems used by the architects. Respondents were asked which ICT device from a specified range, are used in their organisations. Referring to Table 4.4 below, all the architects surveyed (100%) use both desktop PC and mobile phones in their companies. Also over a third of the companies (82.35% and 88.24%) indicated that, they use Laptops and digital cameras respectively. Mobile ICT hardware‟s such as Personal Digital assistance (PDAs) and Tablet PCs (used by only 5.8% and 3.92 of the respondents respectively) and multimedia projectors seems not to be popular and covered only 7.84% of the respondents. The result also shows that, the three most common windows operating systems in use are Windows XP, Vista and 

Window7. A majority of the firms were using windows XP (43.14%) while windows Vista and windows 7 were used by (39.25%) and (17.65%) respectively. It was however surprising to learn that about 4% of the firms were still using Windows 2000/2003 which seems quiet an outdated form of windows operating system.  

Table 4.4: Types of ICT hardware in use 
	 
	No. of Respondents 
	Desktops 
	Laptops 
	PDAs 
	Tablet PC 
	Mobile Phone 
	Digital camera 
	Projectors 

	architect 
	51 
	100% 
	82.35% 
	5.88% 
	3.94% 
	100% 
	88.24% 
	7.84% 


Questions were also included to assess why the choice of the particular operating system. Data analysis showed that, respondents‟ use of these operating systems were based mainly on preference. As indicated by Table 4.5, about 47% of the architects choose their operating systems based on familiarity while 29.41% were based on its availability in the market. Other considerations for the choice of windows operating systems as identified by the respondents were in terms of cost (15.69%) and efficiency 

(7.84%). 

Table 4.5: Reasons for choice of particular operating system 
	 
	No. of respondents 
	Familiarity 
	Cost 
	Availability 
	Efficiency 
	Total 

	architect 
	51 
	47.06% 
	15.69% 
	29.41% 
	7.84 
	100% 


4.3.2 Software’s in usage 
The survey examined the architects usage of commercially available software applications including those softwares designed specifically for use in-house. According to Table 4.6, the survey results clearly show that, on the average, the use of standard application tools for general office administration such as word processing, spread sheets, presentations and databases by the architects is generally high. All the respondents indicated they were using word processors and spreadsheet applications. As expected, Microsoft Word (100%) and excel (100%) were the most common applications. About 35% of the firm had also used presentation software (Ms PowerPoint) while 41.18% had used database applications such as Ms Access. About 6% of the respondents also indicated they use an in-house or some form of proprietary applications for their office administration. Table 4.4 further shows that, the most popular software in use for project planning and scheduling are Ms Project and Primavera. The Ms Project, used by 90.2% of the firms, is the most common application while Primavera recorded 23.5% patronage.  

Table 4.6: Type of software in use 
	Word Processors and spreadsheet 
	% using it 

	MS Word  
	100 

	MS Excel 
	100 

	Database 
	 

	Ms Access 
	9.8 

	Presentation Software 
	 

	MS PowerPoint 
	35.29 

	Project Planning Software 
	 

	MS Project 
	90.20 

	Primavera 
	29.53 

	Measurement and Estimating Software 
	 

	Other 
	15.69 

	Architectural/Engineering Design and Drawing Software 
	 

	AutoCAD 
	43.14 

	ArchiCAD 
	11.76 

	ArchiCAD 
	5.88 

	Revit  
	9.80 


Generally, Quantity surveying works in architect organisation are more of cost calculation and budget of architecture works and software applications in this area have fully featured Bills of Quantity production package for pricing, tender analysis, estimation and valuation which helps in reducing the workload and labour intensive task. It is surprising to note however that, a large majority of the respondents were not using standard software for quantity surveying purposes. It is remarkable that only 5.9% of respondents use commercially available software for measurement and estimating. A possible explanation could probably be cost implications but familiarity with the quantity surveying software could also explain this. For instance, none of the architects could indicate using popular Quantity surveying, measurement and estimating software such as WinQs, Masterbill, Buildsoft, Catopro etc  (Oladapo, 2005). Only a small fraction of 5.9% indicated using software such as architecture computer software (CCS) and QsPro for quantity surveying purposes while a few of the firms (15.7.4%) also specified usage of software developed in-house based on excel spreadsheets.  

With regards to architectural and engineering software, the respondents indicated usage of AutoCAD (43.14%) as the most popular with the architects. Archi CAD and Civil CAD were used by 11.76% and 5.88% respectively while Revit was being use by about 10% of the respondents. When the study wanted to know about the architects desire to support a Nigerian IT company interested in software development for the architectural firms, the result showed an overwhelming outcome with almost all the respondents (88.24%) indicating their willingness to support such companies. stem % using. 

Personnel Handling ICT in the Firms 
The section identified personnel handling ICT related works within the architect‟s organisations. The average computer to employee ratio and types of ICT services provided in-house and those services out –sourced were also identified. According to the survey, ICT related works in the organisations were mainly handled by the technical and administrative staff at the company offices and project sites. Table 4.7 concluded that, the average number of computer to staff ratio within the firms is about one computer to two employee staffs (1:2) and this is confirmed by a majority of 72.55% of the respondents. Only 15.69 % were using computer at a ratio of one employee staff to a computer (1:1).  

The survey further revealed that (Fig 4.5), about a third (31%) of the companies have separate IT division in their organisation. A separate IT division within the organization provides an indication of the extent of use of information and communications technology for the day to day activities of that organization.  
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Fig 4.5: Firms with Separate IT Division 
Fig 6 below shows the extent of IT support services provided in-house and those outsourced.  

The respondents indicated that their firms obtain technical support services either from the IT division within the organization while some IT services are outsourced to companies specializing in these services. Of those with separate IT division, the main services provided are internet and e-mail support (94.44%) and Data base Management (83.33%) which constitutes 33.33% and 29.41% respectively of the total respondents.  

On the other hand, services generally out-sourced include hardware maintenance (84.31%), software maintenance (74.51%) and Database maintenance (62.75%). Of those with Local Area Networks (LAN) in their organisation, about 80% which constitute about 14% of the total respondents outsourced such services to external firms. 
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Figure 4.6: Services provided In-house and those Out-sourced 
 From the results above, it can be concluded that Internet and e-mail support are the main services provided by the in-house IT divisions, while other specialized services such as database maintenance, networking, hardware maintenance and software support services are mainly outsourced. 

 ANALYSIS OF FIRMS LEVEL OF USAGE OF ICT. 
This section analyzed the level of computerization of the architects‟ operations/activities including extent of usage of some advanced ICT tools and applications. The statistical analysis employed in this situation is the Mean index score. In order to determine the degree usage of ICT for the architects operations, the following classification of the ratings based on the Likert Scaling as were used (Majid 

,1997; Aminudin ,2006 ) where, 

Very Highly Computerized/Used: 4.50 ≤ mean score≤ 5.00 

Highly Computerized/Used:          3.50 ≤ mean score≤ 4.50 
Moderately Computerized/Used:  2.50 ≤ mean score≤ 3.50 
Less Computerized/Used:             1.50 ≤ mean score≤ 2.50 

Not Computerized/Used:              1.00 ≤ mean score≤ 1.50 
Analysis of factors hindering use of ICT by the architects. 
As indicated earlier, the one sample t-test was employed in the analysis of this data. This statistical tool was employed basically to ascertain the significant and most important reasons hindering ICT usage by architects. 

4.5.1 The Ranking Criteria of One Sample T-Test. 
The one-sample t-test compares the mean score found in an observed sample (sample mean) to a hypothetically assumed value and establishes whether the sample mean is significantly different from a hypothesized mean. Typically the hypothetically assumed value is the population mean. 

By the central limit theorem, a normal distribution can be assumed when the sample size is more than 30 (Hair et al,1998).  Therefore, with a sample size of 100 it can be assumed that, the underlying suppositions of the central limit theorem were applied and that, the sample size is relatively adequate for use in this statistical inference.  

Typically, a one sample t-test reports on the mean of the test group, degree of freedom for the test, the t-value (which is an indication of the strength of the test) and the p-value (which is the probability value that the test is significant)  ( Reymont and Joreskog, 1993; Hair et al, 1998; Field, 2005). With the use of SPSS, a statistical analysis was performed to determine whether the population agreed on a particular factor as s strong reason or not. The t-test analysis from SPSS usually produces two reports, namely, the one sample statistics and the one sample test showing test significance. The details of the two tables are indicated in Tables 4.9 and 4.10. 

 With reference to the 5-point Linkert rating scale adopted, ratings of 4 and 5 representing strong and strongly strong reasons respectively. By that, the populations mean μ was set at an appropriate level of 3.0 (Oyediran, 2006) and the significance o level was also set at 95% in accordance with expected risk levels (Cohen, 1992). Therefore, based on the five-point Linkert rating scale, a factor was considered critical if it had a mean of 3.0 or more. Where two or more criteria have the same mean, the one with the lowest standard deviation was assigned the highest importance ranking (Field, 2005). The standard error is the standard deviation of sample means and is a measure of how representative a sample is likely to be to the population. A large standard error suggests that there is a lot of variability between means of different samples. A small standard error suggests that most sample means are similar to the population mean and so the sample is likely to be an accurate reflection of the population. Clearly, the standard error for all the means is in the close of zero which indicate that the sample chosen is an accurate reflection of the population (Table 4.9) 
Table 4.11: Results of T-Test Showing One-Sample Statistics 
	FACTORS 
	N 
	Mean 
	Std. Deviation 
	Std. Error Mean 

	Inadequate ICT content of architecture education  
	51 
	3.3333* 
	1.33666 
	.18717 

	Budget Constraints for ICT investment 
	51 
	3.6078* 
	1.21784 
	.17053 

	Cost of implementing ICT 
	51 
	3.1373* 
	1.20033 
	.16808 

	Perceived limited benefits/Low return on investment in ICT. 
	51 
	2.8235 
	1.29160 
	.18086 

	High cost of employing ICT professionals 
	51 
	3.0588* 
	1.39157 
	.19486 

	Lack of training and technical support for professionals in ICT 

 
	51 
	3.4902* 
	1.22266 
	.17121 

	 Lack of commitment by firm‟s management towards ICT 
	51 
	3.5294* 
	1.34689 
	.18860 

	 Inadequate knowledge about return on ICT investment 
	51 
	3.1765* 
	1.21171 
	.16967 

	Lack of staff with appropriate skill and knowledge in ICT 
	51 
	2.8627 
	1.31179 
	.18369 

	Highly dispersed nature of the industry/projects & participants 
	51 
	2.7451 
	1.27817 
	.17898 

	Fear of job losses /making professionals redundant. 
	51 
	2.7647 
	1.32043 
	.18490 

	Satisfaction with existing method of working. 
	51 
	2.6667 
	1.17757 
	.16489 

	Rapid changes in ICT technologies 
	51 
	3.1569* 
	1.39101 
	.19478 

	 Software and hardware reliability problems 
	51 
	2.3333 
	.99331 
	.13909 

	High rate of obsolescence ICT products in the  market 
	51 
	2.3922 
	1.05978 
	.14840 

	 Lack of legal support for use of 

ICT 
	51 
	2.2941 
	.98578 
	.13804 

	Access to relatively cheap work force 
	51 
	2.5686 
	.98499 
	.13793 

	Majority of client not interested in firms ICT base 
	51 
	3.3333* 
	1.47874 
	.20706 

	 Problem of ICT 

integration/compatibility in the organization 
	51 
	2.7059 
	1.18818 
	.16638 

	Resistance/Mistrust in ICT technology 
	51 
	2.1765 
	.97377 
	.13636 

	Security implications of ICT transactions 
	51 
	2.2353 
	.92926 
	.13012 

	 
	 
	 
	 
	 

	*Mean > 3.0 (Population mean) 
	 
	 
	 
	 


From the results in table 4.11 above, it can be observed that almost all the variables had standard deviation values of more than 1.0. This provides the indication that, the respondents had different interpretations for the factors. Nevertheless, a few of the factors (5) had their standard deviation values less than 1.0, suggesting some level of agreement among respondents in how those factors were interpreted.  

Table 4.12 below displays the significance (i.e. p-value) of each factor. This test (PValue) was conducted on each factor to identify significant factors hindering usage of ICT by the architects. This then provides a basis for a statistical decision to be made as to whether or not the population mean and sample mean are equal.  The significance values (p-value) provided in Table 4.12 is for a two-tailed test. Since our interest is for one-tailed test where we look for only sample means greater than the population mean 

(i.e. U > Uo), the significant value (“Sig”) in Table 4.12 has been divided by two and the results displayed in Table 4.13. 

Table 4.12Results of One Sample Test showing test significance 
	
	Test Value=3.0 

	 FACTORS 
 
  
	tt  
	dfdf  
	Sig.Sig.  
(2(2--tailed)tailed)  
	Mean Mean 
DifferenceDifference  
	9595%   Confidence %   Confidence interval of the interval of the differencedifference  

	
	
	
	
	
	LowerLower  
	UpperUpper  

	Inadequate ICT content of architecture Inadequate ICT content of architecture 
	1.7811.781  
	5050  
	.081.081  
	.33333.33333  
	--.0426.0426  
	.7093.7093  

	educationeducation  
	
	
	
	
	
	

	
	3.5643.564  
	5050  
	.001.001  
	.60784.60784  
	.2653.2653  
	.9504.9504  

	Budget Constraints for ICT investmentBudget Constraints for ICT investment  
	
	
	
	
	
	

	
	.817.817  
	5050  
	.418.418  
	.13725.13725  
	--.2003.2003  
	.4749.4749  

	CostCost  of implementing ICTof implementing ICT  
	
	
	
	
	
	

	Perceived limited benefits/Low return Perceived limited benefits/Low return 
	--.976.976  
	5050  
	.334.334  
	--.17647.17647  
	--.5397.5397  
	.1868.1868  

	on investment in ICT.on investment in ICT.  
	
	
	
	
	
	

	High cost of employing ICT High cost of employing ICT 
	.302.302  
	5050  
	.764.764  
	.05882.05882  
	--.3326.3326  
	.4502.4502  

	professionalsprofessionals  
	
	
	
	
	
	

	  Lack of training and technical Lack of training and technical 
	2.8632.863  
	5050  
	.006.006  
	.49020.49020  
	.1463.1463  
	.8341.8341  

	support for support for professionals in ICTprofessionals in ICT  
	
	
	
	
	
	

	Lack of commitment by firm‟s Lack of commitment by firm‟s 
	2.8072.807  
	5050  
	.007.007  
	.52941.52941  
	.1506.1506  
	.9082.9082  

	management towards ICTmanagement towards ICT  
	
	
	
	
	
	

	  Inadequate knowledge about return on Inadequate knowledge about return on 
	1.0401.040  
	5050  
	.303.303  
	.17647.17647  
	--.1643.1643  
	.5173.5173  

	ICT investmentICT investment  
	
	
	
	
	
	

	Lack of staff with appropriate skill and Lack of staff with appropriate skill and 
	--.747.747  
	5050  
	.458.458  
	--.13725.13725  
	--.5062.5062  
	.2317.2317  

	knowledge in ICTknowledge in ICT  
	
	
	
	
	
	

	Highly dispersed nature of the Highly dispersed nature of the 
	--1.4241.424  
	5050  
	.161.161  
	--.25490.25490  
	--.6144.6144  
	.1046.1046  

	industry/projects & participantsindustry/projects & participants  
	
	
	
	
	
	

	Fear of job losses /making Fear of job losses /making 
	--1.2731.273  
	5050  
	.209.209  
	--.23529.23529  
	--.6067.6067  
	.1361.1361  

	professionalsprofessionals  redundant.redundant.  
	
	
	
	
	
	

	Satisfaction with existing method of Satisfaction with existing method of 
	--2.0222.022  
	5050  
	.049.049  
	--.33333.33333  
	--.6645.6645  
	--.0021.0021  

	working.working.  
	
	
	
	
	
	

	
	.805.805  
	5050  
	.424.424  
	.15686.15686  
	--.2344.2344  
	.5481.5481  

	Rapid changes in ICT technologiesRapid changes in ICT technologies  
	
	
	
	
	
	

	Appropriate sAppropriate software and hardware oftware and hardware 
	--4.7934.793  
	5050  
	.000.000  
	--.66667.66667  
	--.9460.9460  
	--.3873.3873  

	problemsproblems  ((Availability and Availability and   reliabilityreliability))  
	
	
	
	
	
	

	High rate of obsolescence ICT High rate of obsolescence ICT 
	--4.0964.096  
	5050  
	.000.000  
	--.60784.60784  
	--.9059.9059  
	--.3098.3098  

	products in the Nigerian marketproducts in the Nigerian market  
	
	
	
	
	
	

	
	--5.1145.114  
	5050  
	.000.000  
	--.70588.70588  
	--.9831.9831  
	--.4286.4286  

	Lack of legal support for use of ICTLack of legal support for use of ICT  
	
	
	
	
	
	

	
	--3.1283.128  
	5050  
	.003.003  
	--.43137.43137  
	--.7084.7084  
	--.1543.1543  

	Access to Access to relatively cheap work forcerelatively cheap work force  
	
	
	
	
	
	

	Majority of client not interested in Majority of client not interested in 
	1.6101.610  
	5050  
	.099.099  
	.33333.33333  
	--.0826.0826  
	.7492.7492  

	firms ICT basefirms ICT base  
	
	
	
	
	
	

	      Problem of ICT integration Problem of ICT integration 
	--1.4241.424  
	5050  
	.161.161  
	--.25490.25490  
	--.6144.6144  
	.1046.1046  

	//compatibility in the organizationcompatibility in the organization  
	
	
	
	
	
	

	
	--6.0406.040  
	5050  
	.000.000  
	--.82353.82353  
	--1.09741.0974  
	--.5497.5497  

	Resistance/Resistance/Mistrust in ICT technologyMistrust in ICT technology  
	
	
	
	
	
	

	SecuritySecurity  concernsconcerns  of ICT transactionsof ICT transactions  
	--5.8775.877  
	5050  
	.000.000  
	--.76471.76471  
	--1.02611.0261  
	--.5033.5033  

	  
	  
	  
	  
	  
	  
	  

	  
	  
	  
	  
	  
	  
	  


Table 4.13Results of One Sample Test showing test significance 
	
	Test Value=3.0 

	FACTORS 
 
	t 
	df 
	Sig. 
(1-tailed) 
	Mean 
Difference 
	95%   Confidence interval of the difference 

	
	
	
	
	
	Lower 
	Upper 

	Inadequate ICT content of architecture education 
	1.781 
	50 
	.0.045 
	.33333 
	-.0426 
	.7093 

	Budget Constraints for ICT investment 
	3.564 
	50 
	.0005 
	.60784 
	.2653 
	.9504 

	Cost of implementing ICT 
	.817 
	50 
	.209 
	.13725 
	-.2003 
	.4749 

	Perceived limited benefits/Low return on investment in ICT. 
	-.976 
	50 
	.167 
	-.17647 
	-.5397 
	.1868 

	High cost of employing ICT professionals 
	.302 
	50 
	.382 
	.05882 
	-.3326 
	.4502 

	 Lack of training and technical support for professionals in ICT 
	2.863 
	50 
	.003 
	.49020 
	.1463 
	.8341 

	Lack of commitment by firm‟s management towards ICT 
	2.807 
	50 
	.0035 
	.52941 
	.1506 
	.9082 

	 Inadequate knowledge about return on ICT investment 
	1.040 
	50 
	.152 
	.17647 
	-.1643 
	.5173 

	Lack of staff with appropriate skill and knowledge in ICT 
	-.747 
	50 
	.229 
	-.13725 
	-.5062 
	.2317 

	Highly dispersed nature of the industry/projects & participants 
	-1.424 
	50 
	.0805 
	-.25490 
	-.6144 
	.1046 

	Fear of job losses /making professionals redundant. 
	-1.273 
	50 
	.105 
	-.23529 
	-.6067 
	.1361 

	Satisfaction with existing method of working. 
	-2.022 
	50 
	.0245 
	-.33333 
	-.6645 
	-.0021 

	Rapid changes in ICT technologies 
	.805 
	50 
	.212 
	.15686 
	-.2344 
	.5481 

	Appropriate software and hardware problems (Availability and  reliability) 
	-4.793 
	50 
	.000 
	-.66667 
	-.9460 
	-.3873 

	High rate of obsolescence ICT products in the Nigerian market 
	-4.096 
	50 
	.000 
	-.60784 
	-.9059 
	-.3098 

	Lack of legal support for use of ICT 
	-5.114 
	50 
	.000 
	-.70588 
	-.9831 
	-.4286 

	Access to relatively cheap work force 
	-3.128 
	50 
	.0015 
	-.43137 
	-.7084 
	-.1543 

	Majority of client not interested in firms ICT base 
	1.610 
	50 
	.0495 
	.33333 
	-.0826 
	.7492 

	   Problem of ICT integration 

/compatibility in the organization 
	-1.424 
	50 
	.0805 
	-.25490 
	-.6144 
	.1046 

	Resistance/Mistrust in ICT technology 
	-6.040 
	50 
	.000 
	-.82353 
	-1.0974 
	-.5497 

	Security concerns of ICT transactions 
	-5.877 
	50 
	.000 
	-.76471 
	-1.0261 
	-.5033 

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 


4.5.2 Interpretation of results 
Referring to the summary of results in Table 4.11 above, it can be deduced that the most important factors from the study are: Budget constraints  for ICT investments (Mean= 
6078),  Lack of commitment by firm’s management towards ICT (Mean= 3.5294),  
Lack of training and technical support for professionals in ICT ( Mean= 3.4902), Inadequate ICT content of architecture education ( Mean=3.3333),  Majority of client not interested in firms ICT base (Mean= 3.3333),  Inadequate knowledge about return on ICT investment (Mean= 3.1765),  Rapid changes in ICT technologies (Mean= 3.1569), Cost of implementing ICT in firms (Mean= 3.1373) and  High cost of employing ICT professionals ( Mean= 3.0588) 
Notwithstanding the importance of these factors however, Table 4.13 revealed that the most significant ones among them as reasons hindering the use of ICT by the architects 

are:  

Budget constraints for ICT investments, 
Lack of commitment by firm’s management towards ICT,  3. Lack of training and technical support for professionals in ICT 
Inadequate ICT content of architecture education. 
Majority of architecture clients not interested in firms ICT base. 
 It is important to note that, whereas Budget Constraints for ICT investments by firms 
(mean= 3.6078, P=0005) came out as the highest ranked factor, issues of Resistance/Mistrust in ICT technologies (mean=2.1765, P= 0.00025) was ranked the lowest in terms of the factors hindering ICT usage by the respondents. This suggests that although workers resistance to ICT usage within the architects‟ organisations may appears significant, it was largely perceived by the respondents as not an important barrier to ICT usage.  

The perception of the respondents also suggests that, their focal concern was budget constraint for ICT investments. This basically agrees with the growing challenge of inadequate funding for major investment activities by architects in Nigeria (Laryea, 2010).  Generally, the cost of implementing ICT is a huge venture and involves both the cost of investment of ICT tools and at the same time the maintenance cost of tools. By that, firms annual turnover and hence Project/organizational budget have a great influence on the firms ICT status. But, in spite of this, difficulty in predicting cash flows by architects due to payment delays, high cost of capital and general lack of funding continue to be a major challenge to architects in the Nigerian architectural firms (Laryea, 2010).  

Further reference to Table 4.13 shows that apart from the issue of budget constraints, 

Lack of commitment by firm’s management towards ICT (mean =3.5294, P=0.0035), Lack of training and technical support for ICT (mean =3.4902, P=0.0030), Inadequate 
ICT content of architecture education (mean =3.3333, P=0.0405), and the fact that Majority of client not interested in firms ICT base (mean =3.3333, P=0.0449)were ranked 2nd, 3rd, 4th and 5th significant factors respectively.  

CHAPTER FIVE 
CONCLUSIONS AND RECOMMENDATION 
5.1 Introduction 
This chapter summarizes the results from the research and draws conclusions from the collated data. It begins by summing up all the core issues discussed earlier in previous chapters including a recap of the key research questions. Afterward, a review of how the key objectives were satisfied and a summary of the results are described. Finally, conclusions are drawn and recommendations for action are also included. 

5.2 Summary of the research 
The research so far has presented the aim, objectives and the background problems that induced the formation of the theoretical framework as well as the research questions. Following this, a research methodology was sequentially adopted to answer the key objectives of the study as presented in the research analysis and findings.  

In addressing the aim and the objectives of the research, the main approach used was to review the current state of affairs in architecture ICT literature. This was then trailed by investigating the use and relevance of these findings in Nigeria through survey questionnaire. At the end of the empirical study, the level of ICT infrastructure in the firms, the extent of ICT usage and a set of reasons hindering the use of ICT reflecting the different perspectives of the architects were appropriately established. The research came out with key findings some of which addressed the main aim and objectives.  

As mentioned earlier in chapter one, this research was set out to identify the factors hindering the use of ICT by Architect in Nigeria. To achieve this, three research objectives were adopted in order to collectively satisfy this aim.  
Conclusion 
 The following conclusions can be drawn from the study: 
Notwithstanding the many challenges of the Nigerian architectural firms, Information and Communication Technology (ICT) is well recognized by architect in Nigeria as a significant technological spotlight that can help increase the effectiveness of communication and data during the architecture process. The study has indeed revealed that, there is a significant level of awareness among the architects about the potential benefits ICT could offer to their operations. Whilethe use of some selected ICT hardware, notably Desktop PCs, Laptops, digital cameras and mobile phones appears high, more advanced and potable mobile ICT hardware such as Personal Digital assistance (PDA) and Tablet PCs were found deficient. Again, general attitude by the firms towards ICT is positive and this approach may have influenced their confidence to use the technology to various extents. However, current level of ICT usage in general appears to be at a more rudimentary stage consisting of basic hardware and software applications. Though more advanced technical applications of ICT seem to be lacking, most of the firms‟ perceived their current usage of ICT as average.  

Overall usage of commercially available software applications for specific work tasks such as general office administration, planning and scheduling, architectural and engineering are encouraging and well recognized within current practice. Most common software applications in use included Microsoft word 

and excel for general office applications, Ms Project for Planning and scheduling and CAD for Engineering and architectural drawings. Surprisingly, commercially available software for project cost estimating and quantity surveying works are not adequately developed. Most software in use for estimating are self developed and mostly based on Microsoft excel spreadsheets. Although respondents were not aware of any industry specific software developers locally, most firms appear very confident to support such ventures in the future. 

The use of Network infrastructure such as Local and Wide Area Networks (LAN/WAN) by the firms for internal and external communication and data exchanges is generally a less mature field. However, Internet access and use of computer-supported communications such as E-mail and the web is very prevalent through the use of wireless network connections and individual modem. Most ICT related works within the architect‟s organisations are handled by technical and administrative staff at both the company offices and 

project sites.  

Digitization of business activities associated with resource planning and scheduling, Bookkeeping and accounting, payroll, communication and distribution of documents (e-mail), Technical calculations, Costing and Budgeting; Resource management (labour, Plant and Materials), Project Cost 

Control by the architect were very encouraging.  Though majority of firms were deficient in the use of most advanced ICT tools and applications, the trend is that mobile internet applications and Short Message Services (SMS) through the use of mobile phones were significantly gaining adequate level of usage. As a whole, there appears to be a high level of optimism among the firms that more advanced ICT applications such as Electronic Purchasing, Modeling and visualization (eg.3D-Cad), Project Specific Websites, Electronic Tendering, Videoconferencing and intranets applications could gain some patronage in the near future if the necessary awareness is created. 

Finally, it is notable to recognize from this survey that, the most significant factors affecting the use of ICT by architect are:  Budget constraints for ICT investments, Lack of commitment by firm’s management towards ICT, Lack of training and technical support for architecture professionals in ICT, Inadequate ICT content of architecture education and the fact that majority of client not interested in firms ICT base. 

These factors should explain the main reason behind current level of ICT usage by among architect in Nigeria. It is therefore plausible to acknowledge that, whilst the posture and interest towards ICT by architect in Nigeria seems promising, these factors continue to be a major issue that stakeholders and individual organisations need to address in order to increase usage and derive the full benefit of ICT. 

  Recommendations 
On the basis of findings and conclusions drawn from the study, the following recommendations areproposed. 

 Financial support for ICT investment in building firms. 
Investing in ICT is no longer primarily buying a piece of hardware or software. It is now more of a potential long term investment in the process of change itself (Cleveland 1999). Due to obvious tight margins for funding ICT within most architecture the firms as revealed in this study, there is the need for some internal policies towards ICT investments in building architecture firms. It is therefore recommended that,architecture firms should be motivated by the directbenefits ofICT and draw deliberate policies that provide some proportion of their internal budget for ICTinvestments. This will aim to improve both productivity and profitability for theirbenefit. Again, based on the understanding on the returns on ICT investment, financial institutions can assist architect in Nigeria to finance their ICT investment by offering flexible credit facilities to firms seeking to invest in ICT. This willsupporttheir operations to improve efficiency and payback the facility. Furthermore, architecture client may support architects upon request, to procure ICT equipments for their contracts as a means to support efficiency and collaboration on their projects. This will be deducted on installments from their progress payments. 
Training and management support for ICT in building architecture firms. As observed from the study, the management of architecture activities is gradually moving from the traditional paper based format to more digital processes. It is therefore recommended that adequate ICT training and technical support for professionals in building architecture firms should be vigorously promoted by employers and other stakeholders such as various professional bodies and associations of the industry in Nigeria. This should aim at providing the necessary awareness and build capacity to meet future challenges in this marketplace. Again, there should be a closer cooperation between Nigerian ICT technology developers and architects to train professional and also develop ICT systems that will address the specific operational needs of Nigerian architects.  

Client interest in architects ICT capacity 
The need to promote the use of ICT through increased external requirement is very much recommended. This will require architecture customers/clients take into account the architects ICT technological capabilities as a criterion for selection. Furthermore, clients could often mandate the use of specific ICT technologies on their project, for instance, tendering on-line, specifying project control technologies such as scheduling tools, cost control systems, and communication systems such as email and project webs. This could boost the potential for competitive advantage through the use of ICT technology in the building firms.  

Increase ICT content in architecture education at all level 
As explained by Foresight 2000, the advent of computer and ICT integration in the architecture processes creates the need for „cross disciplinary education‟. By recognizing the importance of ICT education in architecture, it is recommended that a robust content of ICT education which will generate adequate architecture ICT skill acquisition should be incorporated in architecture courses as a supplement to technical knowledge and expertise in various fields of architecture study. A re-think‟ in this respect will help to deliver the require ICT skills for the Nigerian architectural firms. This will also be significant to develop and support the understanding of how ICT could be use to support architecture process at all levels to facilitate the necessary change and innovation.  
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QUESTIONNAIRE

PLEASE TICK [√] YOUR MOST PREFERRED CHOICE AND AVOID TICKING TWICE ON A QUESTION

SECTION A

PERSONAL INFORMATION

Gender

Male [  ]
Female [  ]

Educational level

Primary one

[  ]

Primary Two
[  ]

Primary three
[  ]

Primary four

[  ]

Others……………………………………………….. (please indicate)

SECTION B

What is the state of ICT infrastructure in Building architecture firms in Nigeria?
	Options
	Please tick

	Very good 
	

	Good 
	

	Bad 
	

	Very bad
	


To what extent is ICT being used by building architecture firms in Nigeria?
	Options
	Please tick

	Very high extent 
	

	High extent
	

	Very low extent
	

	Low extent
	


What significant factors hinder the use of ICT by Architect in Nigeria?
	Options
	Yes
	No

	Lack of electricity
	
	

	High cost of ICT equipment
	
	

	Lack of technical knw how
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