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Abstract: What is the culture of an architectural firm, and what are the organisational characteristics that shape this culture? These are the questions addressed by this paper that surveys 92 Nigerian architectural firms. The study investigated the culture of these architectural firms using the response of the firms’ principals to a questionnaire of value statements regarding innovation, stability, people orientation, outcome orientation, team orientation and aggressiveness. The culture types were determined using a two-step cluster analysis of the data. Categorical regression was also used to determine the factors that shaped a firm’s culture. The study revealed that the architectural firms did not have either market or hierarchical cultures. The findings also challenged the notion that larger firms tend to be more impersonal. However, the predominance of responsive and staff-oriented cultures confirmed the notion that service sector organisations are more people-oriented than outcome-oriented confirms. The leadership style of the principals best predicted a firm’s culture.
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INTRODUCTION

Maister (1993) notes that architectural firms have cultures that differ from those of other types professional firms. However, the characteristics of this cultural uniqueness have yet to be described. While definitions of the concept of culture differ, the content of those definitions is based on shared assumptions of values, meanings, symbols, rituals, organisational stories, jargon, humour, material manifestations (workplace arrangements and artefacts), formal structure, policies, and other explicit or inferred cultural characteristics. This study uses the description of culture proposed by Denison (1990: 2), which states that culture provides the underlying values, beliefs and principles that serve as a foundation for an organisation’s management system, as well as the set of management practices and behaviours that both exemplify and reinforce those basic principles. These principles and practices endure because they hold meaning for the organisation’s members.

Researchers have also agreed on the existence of internal and external factors of an organisation that influence its culture. Such factors include the values of the society and the organisation’s specific environment (Erez and Earley, 1993; Schein, 1991; Goffee and Jones, 1998; Cameron and Quinn, 1999). In addition, Chatman and Jehn (1994) demonstrate that the specific industry accounts for differences in patterns of organisational culture. This finding seems to suggest that individual industries require further analysis of their peculiar cultures and the organisational characteristics that influence their cultures.

The culture of an organisation is important for several reasons. Schein (1985) noted that the two functions of organisational culture are to ensure survival, adaptation to the external environment and internal integration. Denison (1990), Brown (1995) and Alvesson (2002) expand these two functions to include conflict reduction, coordination and control, reduction of uncertainty, motivation and serving as a source of competitive advantage. In addition, Baker (2002) notes that an organisation’s culture promotes knowledge management, creativity, participatory management and leadership. Despite the importance of culture in this context, there is a dearth of information on the culture of architectural firms. Hence, this study investigates the peculiar culture of architectural firms in Nigeria.

Within the professional service firm, culture is claimed as a major source of competitive advantage (Hofstede et al., 1990). Previous studies have included multiple industries, making it difficult to determine the culture specific to any particular service industry. In this paper, the following questions were answered: what is the culture of architectural firms, and what characteristics of the architecture firms influence their culture? By examining the culture of an architectural firm as a professional service firm, this paper seeks to contribute to the literature in two ways. Blau (1984) suggests that architectural firms are different from other professional organisations. The first contribution of this paper to the literature therefore presents an industry – specific account of culture, thereby exploring the limits of the generalisability of previous findings with respect to culture. Second, the paper identifies the specific characteristics of the architectural firms that shape their culture.

Theoretical Background

The term “culture” was first integrated into organisational literature by Pettigrew (1979). Since then, various aspects of culture have been studied, including stability versus change and innovation versus personal growth. These characteristics relate to individuals’ propensities towards stability or change (Reynolds, 1986; Hofstede and Bond, 1988; Hofstede et al., 1990; Cooke and Szumal, 1993; Leithwood and Aitken, 1995). Denison and Mishra (1995) suggest that innovation takes priority when organisations promote risk, while risk-averse organisations focus more on personal growth. The culture of organisations has also been analysed in terms of its orientation and focus: for example, whether the organisation focuses more on internal people and processes or on customers, competitors and the external environment (Denison and Mishra, 1995). The orientation towards work, tasks and co-workers was studied by Rokeach (1973) and O’Reilly, Chatman and Caldwell (1991). These studies focus on the balance between work as a productive activity and a social activity. The dimension of isolation versus cooperation relates to whether individuals accomplish most of the work or whether a premium is placed on collaboration and teamwork (Denison and Mishra, 1995; Schein, 2010; Hofstede and Bond, 1988; Tucker and McCoy, 1988). The studies by O’Reilly, Chatman and Caldwell (1991) involved a broader investigation (Sarros et al., 2005).

O’Reilly, Chatman and Caldwell (1991) identify seven dimensions of organisational culture based on the values of organisations. The dimensions include innovation, stability, people orientation, outcome orientation, detail orientation, team orientation and aggressiveness. Chatman and Jehn (1994) note that the magnitude of the cultural dimensions varies between organisations. These variations may be determined by characteristics specific to the organisations. This study investigated six of the dimensions: innovation, stability, people orientation, outcome orientation, team orientation and aggressiveness. Detail orientation was not investigated in this study. Detail orientation entails being analytical, attentive to detail, and precise, all of which are fundamental to architectural practice and which are therefore anticipated to be common characteristics amongst all architectural firms. This stance is based on the assertion of Mayo (1988) that an architect is an analyst and a technician whose work is mainly performed through explicit details. The dimensions identified by O’Reilly et al. are often used to assess the culture types of organisations. The widely investigated typologies were derived from a study by Cameron and Quinn (1999).

Four culture types were identified by Cameron and Quinn (1999), including the hierarchy, clan, market and adhocracy. The clan is like an extended family and is characterised by teamwork, open communication, empowerment, and leaders acting as mentors. The adhocracy culture is characterised by innovation, creativity, risk taking and visionary leaders. However, the hierarchical culture is characterised by efficiency, control and leaders who monitor. The market culture is characterised by achieving goals, beating competitors, productivity and hard-driving leaders. It has been said that these culture types are determined by various factors within the organisation (Vadi and Alas, 2006).

Some of these factors have been identified in the literature. For example, Barron, West and Hannan (1994) and Goffee and Jones (1998) argue that a strong positive correlation exists between the age, size and culture of an organisation. In addition, Dastmalchian et al. (2000) found a correlation between an organisation’s size and its intra-organisational relationships in terms of organisational formalisation and centralisation. These relationship variables may also influence the culture of architectural firms. Furthermore, some researchers argue that privatisation leads to significant changes in the culture of an organisation (Zahra and Hansen, 2000; Cunha and Cooper, 2002). It may thus be suggested that an organisation’s ownership also influences its culture.

Leaders of organisations have also been identified as creators of culture (Kaiser, Hogan and Craig, 2008). Scholars such as Kaiser, Hogan and Graig (2008) and Block (2003) note that because an organisation is created by the values, motives and world view of its leader, its culture can be consciously designed and manipulated. It can therefore be inferred that the leader of an organisation, or the principal of an architectural firm in this case, shapes the culture of the firm per his/her own values and beliefs. Culture is created within an organisation when the leaders endorse certain values, beliefs and assumptions about the organisation (Schein, 2010).

However, very little is known about the culture of architectural firms. There is a need to identify the types of culture that exist in architectural firms as well as the factors that influence those cultures. Statements such as the one made by Hofstede et al. (1990) that service sector organisations are necessarily more people oriented than outcome oriented also need to be confirmed or refuted. This study therefore investigates the culture of architectural firms and the characteristics of the firms and their principals that influence their dominant culture.


RESEARCH METHOD

This study adopted the survey approach and used quantitative methods. Although qualitative methods are often used for cultural investigations, Xenikou and Furnham (1996) argue that they do not form the basis for systematic comparison due to their frequent preclusion of any multivariate analysis. However, it is often necessary to compare individuals’ responses to understand the culture of an organisation, an approach that requires quantitative methods. Furthermore, Rosseau (1990) argue for the use of quantitative measures for the examination of more conscious dimensions of culture, such as values or behavioural norms. Xenikou and Furnham (1996) subsequently suggest that quantitative methods are more appropriate for studies focused on measuring rather than interpreting culture. This study requires a multivariate analysis, as it compares the cultural attributes amongst architectural firms to determine the dominant culture of each firm and also analyses the influential characteristics of the firms that shape their respective cultures. A quantitative method was therefore adopted. Existing studies on the culture of organisations that employed quantitative methods include Chatman and Jehn (1994) and Dastmalchian, Lee and Ng (2000).

The study was conducted on architectural firms in Nigeria. A single firm served as the unit of analysis. The total population was defined as the total number of Nigerian architectural firms registered to practice by the Architects Registration Council of Nigeria (ARCON). In 2006, the ARCON register listed 341 firms as registered to practice in Nigeria. The sample size was calculated using the method determined by Frankfort-Nachimias and Nachimias (1992: 189), assuming a 95% degree of confidence. Cities with the highest number of architectural firms were selected for convenience. These cities included Lagos, Abuja, Kaduna Enugu, Port Harcourt and Ibadan and they were home to 77.7% of the registered firms. A total of 92 usable responses represented a 58.6% return rate from the 157 firms who received questionnaires. Sarros et al. (2005) suggest that managers and senior executives can significantly influence cultural identity. It was therefore expected that the principal or senior members of staff would best describe the culture of their firm. One questionnaire was administered per firm, and it was administered to the principal or a senior staff member. It was expected that partners also would be leaders at certain architectural firms. However, because an initial partnership is often formed amongst people with similar values, personalities and practice characteristics (Malos and Campion, 2000), this study collected information on the founding principals of the firms. The data were collected between March and June of 2008.

The quantitative measurement required by this study necessitates the assessment of visible cultural traits such those proposed by O’Reilly, Chatman and Caldwell (1991). As noted earlier, this study investigated six organisational dimensions of culture: innovation, outcome orientation, aggressiveness, team orientation, stability and people orientation (O’Reilly, Chatman and Caldwell, 1991; Sheridan, 1992; Chatman and Jehn, 1994). These dimensions were used to construct statements used in the study (Appendix). Respondents were asked to indicate the architectural firms’ characteristic cultural values orientation along a five-point Likert scale where 1 = not applicable at all, 2 = minimally applicable, 3 = moderately applicable, 4 = considerably applicable and 5 = very applicable. Culture types that applied to the architectural firms were derived from the responses to the value statements.

The Statistical Package for Social Scientists (SPSS) was used to carry out a two-step cluster analysis to identify the culture types and to group architectural firms based on commonality in cultural emphasis. Due to the categorical nature of the data, two-step cluster analysis was used to identify the homogeneous subgroups of architectural firms based on culture. A categorical regression analysis was also carried out to determine the characteristics of the firms associated with multiple culture types.

RESULTS

The firms investigated possessed the characteristics illustrated in Table 1. First, Cronbach’s alpha test was used to evaluate the reliability of the measures. The Cronbach’s alpha measurement for the culture was 0.73, which, according to George and Mallery (2003), is acceptable. A two-step cluster analysis was used for the 18 cultural variables to determine the natural groupings of the firms. The log-likelihood distances between groups measured similarity or dissimilarity. Variable importance was measured by the use of the chi-square test and the confidence level was set at 95%. A 4-cluster solution was obtained. The results placed 6 (6.52%) of the firms in the first cluster, 20 (21.74%) in the second cluster, 28 (30.43%) in the third cluster and 38 (41.3%) in the fourth cluster. Subsequent discriminant analysis classification showed that cluster analysis correctly classified 74.2% of the firms. This result suggests the internal validity of the 4-cluster solution, thus supporting the resulting taxonomy of architectural firms based on their culture.

Sixteen variables were responsible for the formation of the first cluster. The variables included employees being driven to achieve results, aggressiveness in the pursuit of new business opportunities, caution in risky ventures, new ideas and technology determining the firm’s strategy, teamwork and staff development. Other variables responsible for the formation of the first cluster of firms included encouragement of staff personal style and initiatives, innovation, gender equity in hiring staff, concern for profit and gender equity in task allocation. The remaining variables responsible for the formation of this cluster were the presence of plants, awards, plaques, souvenirs, models, artwork, reading materials and drawings in the reception area. The six firms in the first cluster received low scores for motivation of employees to achieve results, aggressiveness in the pursuit of new business opportunities, and exercising caution in risky ventures. The firms also scored low on encouraging the personal style of staff members and personal initiatives, gender equity in hiring staff, concern for profit and gender equity in task allocation. The firms did not personalise their reception areas with plants, awards, plaques, souvenirs, models, artwork, reading materials or drawings. However, the firms scored high on allowing new ideas and technology to determine the firms’ strategies, encouraging teamwork, encouraging staff development and promoting innovation. The culture of these firms could be described as relaxed while simultaneously risk-taking and innovative, allowing new ideas and technology to determine their strategies and encouraging teamwork. This culture could thus be referred to as an ad hoc or improvised culture.


Table 1. Profile of Responding Firms



	Demographic Variables
	Categories
	Percentage (%)



	Location of firm
	Kaduna

	9.78




	Lagos

	54.35




	Abuja

	10.87




	Enugu

	13.05




	Port-Harcourt

	7.6




	Ibadan

	4.35




	Age of firm
	Up to 5 years

	9.88




	6–10 years

	16.06




	11–15 years

	27.16




	16–20 years

	19.75




	21–25 years

	13.58




	26 years and above

	13.58




	Ownership form
	Sole principal

	52.27




	Partnership

	21.59




	Limited liability company

	17.05




	Unlimited liability company

	7.95




	Public company

	1.14




	Firm size
	1–5 staff

	14.94




	6–10 staff

	33.33




	11–20 staff

	27.59




	21–30 staff

	8.05




	31–40 staff

	6.9




	41–50 staff

	5.75




	51 staff and above

	3.45




	Age of principal
	Below 30 years

	1.10




	30–40 years

	22.35




	41–50 years

	43.53




	51–65 years

	27.06




	Above 65 years

	5.88




	Years of experience of principal
	Up to 5 years

	1.52




	6–10 years

	12.12




	11–15 years

	15.15




	16–20 years

	18.18




	21–25 years

	21.21




	26 years and above

	31.82




	Degree of centralisation of decision-making
	Low level of centralisation

	27.8




	Moderate level of centralisation

	31.94




	High level of centralisation

	40.3




	Degree of formalisation of office activities
	Informal

	7.5




	Fairly formal

	37.5




	Very formal

	55.0




	Leadership style of principal
	Mentor

	9.3




	Visionary and innovative leader

	38.37




	Efficient manager

	11.63




	Productivity oriented achiever

	40.7




The second cluster was determined by two variables: employees being driven to achieve results and consistency and maintenance of tradition. The 20 firms that comprised the second cluster scored high on motivating their employees to achieve results but scored low on consistency and the maintenance of tradition. These firms appeared to be more interested in achieving their goals than maintaining stability. The culture of these firms can thus be described as achievement-driven.

The five variables responsible for the formation of the third cluster were caution in risky ventures, importance of teamwork and staff development, importance of new ideas and technology in determining the firm’s strategy, gender equity in task allocation and encouragement of staff to express personal style and initiative. The firms in this cluster scored high on exercising caution in risky ventures, teamwork and staff development, and allowing new ideas and technology to determine the firms’ strategies. These firms also scored high on practicing gender equity in task allocation and encouraging staff to express personal style and initiative. It appears that these firms prioritised their staff. The 28 firms in the third cluster could thus be labelled as a staff-oriented culture.

The four variables responsible for the formation of the fourth cluster were gender equity in task allocation, gender equity in hiring staff, caution in risky ventures, new ideas and technology as determinants of the firm’s strategy. The fourth cluster consisted of the largest number of firms (38), and the firms scored low on gender equity in task allocation and hiring staff. The firms also scored low on exercising caution in risky ventures and allowing new ideas and technology to determine the firms’ strategies. The firms in this cluster appeared reasonable regarding hiring staff, allocating tasks and even in selecting their strategy. They seemed to respond as the occasion demanded. Their culture could thus be described as responsive.

As noted earlier, Cameron and Quinn (1999) assert that organisations have different cultures and that these cultures can be divided into the following categories: clan, adhocracy, hierarchy and market. The first culture type in the study, ad hoc or improvised culture, has characteristics similar to the adhocracy culture described by Wells, Thelen and Ruark (2007) and is characterised by innovation, creativity, teamwork, risk taking and visionary leaders. The third culture type also displayed characteristics similar to the clan culture of Wells, Thelen and Ruark (2007), which is characterised by a sense of extended family, teamwork and staff empowerment. None of the firms surveyed had characteristics similar to the hierarchical or market cultures.

Categorical regression analysis was conducted to identify the factors most closely associated with the types of culture present in the architectural firms and the proportion of variation in the firms’ culture determined by these factors. The age, size, ownership, location, level of formalisation and centralisation of the firm as well as the age, experience and leadership styles of the principal were entered as independent variables; the culture types were set as the dependent variables. Table 2 shows the result of the regression analysis. One model was extracted with adjusted R2 of 0.394. The F value for the model was also significant (p = 0.000). The standardised regression coefficients of some variables related to the firm were significant (p ≤ 0.05). These variables were the ownership, location, size and formalisation of the firm. Other variables with significant standardised regression coefficients included the age, experience and leadership style of the principals. These variables accounted for 39.4% of the variance in culture types. The study found that the age of the architectural firm and level of centralisation did not significantly influence its culture. The largest beta value was for the principals’ leadership style, suggesting that this variable made the largest unique contribution to the firms’ culture. This value was followed by the experience and age of the principals.


Table 2. Results of Categorical Regression Analysis
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Figures 1 to 7 illustrate how the significant variables influenced culture. Lagos, Nigeria, was the location of the majority of the firms with an ad hoc culture, while most of the firms in Kaduna had the responsive culture. Most of the firms in Enugu, Abuja and Port Harcourt had an achievement-driven culture, while most of the firms in Ibadan had a staff-oriented culture. Most of the firms with the ad hoc/improvised culture were small, with between one and 10 staff members. Most of the medium-sized firms adopted an achievement-driven culture, while the large firms mostly adopted a staff-oriented or responsive culture. The results show that most of the firms with a single principal and unlimited liability ownership adopted a staff-oriented culture, while most of the firms with a partnership and public company status had an achievement-driven culture. Ad hoc culture was most common among firms with limited liability ownership. The results also show that while most of the older principals (41 years and above) adopted a staff-oriented culture, a responsive culture was most commonly adopted by firms with principals 31 to 40 years, and an achievement-driven culture was most commonly adopted by firms with principals 30 years or younger. Given a limited amount of experience (1–5 years), most principals adopted a responsive culture; with additional experienced, the principals tended to adopt an ad hoc culture (6–15 years); finally, the most experienced principals adopted an achievement-driven or staff-oriented culture. Furthermore, while most of the principals who were mentors and efficient managers adopted an ad hoc culture, the principals who were visionaries and innovative leaders adopted a responsive culture. Most of the principals who were productivity-oriented achievers adopted a staff-oriented culture. The results demonstrated a link between informal office procedures and a responsive culture, while highly formal office procedures were linked to most firms with an achievement-driven culture. Fairly formal office procedures were associated with a staff-oriented culture.
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Figure 1. Size of Firms and Culture
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Figure 2. Ownership of Firms and Culture
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Figure 3. Experience of Principal and Culture







[image: art]

Figure 4. Age of Principal and Culture
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Figure 5. Leadership Style of Principal and Culture
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Figure 6. Location of Firm and Culture
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Figure 7. Degree of Formalisation of Office Activities and Culture



DISCUSSIONS

This study demonstrates that the predominant cultures among the studied architectural firms were responsive and staff-oriented, confirming the assertion of Hofstede et al. (1990) that service sector organisations are more people-oriented than achievement-oriented. The least predominant culture was the ad hoc culture, which is similar to the adhocracy culture of Cameron and Quinn (1999). The architectural firms in the study did not adopt market or hierarchical cultures. This result suggests that organisational culture may be industry specific.

The findings of the study regarding leadership style and the experience and age of the principal confirm the assertions of Kaiser, Hogan and Craig (2008) and Sarros et al. (2005), respectively, that the leader of an organisation significantly influences its cultural identity. Although many studies have focused on the influence of the age and size of an organisation on its culture, this study found that the age of an architectural firm did not significantly influence the firm’s culture. In addition to the size of the firm, its ownership and the city in which it is located contribute significantly to its organisational culture. Another characteristic of the firm that influenced its culture was the level of formalisation of office activities.

Contrary to the findings of Cameron and Quinn (1999), the age and experience of the principal rather than the age of the firm had a greater influence on the culture. The results demonstrate that principals with little experience tended to adopt a responsive culture first and then an ad hoc culture after gathering more experience; the firms with the most-experienced principals had an achievement-driven or staff-oriented culture. These findings suggest that architectural firms with less-experienced principals are more flexible and unprejudiced. The firms with more-experienced principals adopted either an achievement- or people-oriented culture. This result suggests that a firm’s culture changes with the level of experience of its principal. The same trend was observed in regard to the age of the firm. However, it is interesting to note that all principals younger than 30 years adopted an achievement-driven culture. It would appear that these newcomers desired to make their mark without adhering to any particular pattern. The fact that most of the large-sized firms (with over 30 staff members) adopted a responsive or staff-oriented culture also suggests that larger firms are more staff-oriented than smaller firms, which were found to be mostly innovative and risk-seeking.

One interesting result was that most of the principals who described themselves as mentors adopted the ad hoc culture (similar to the adhocracy culture), while most of the principals who described themselves as visionary and innovative leaders adopted a responsive culture. However, principals who described themselves as productivity-oriented achievers most often adopted a staff-oriented culture (similar to the clan culture). This finding runs contrary to the argument by Cameron and Quinn (1999) that leaders of organisations with an adhocracy culture are innovative leaders, while leaders of organisations with a clan culture are mentors. This finding can likely be attributed to the peculiarity of the architectural firm as a professional service firm. An agenda of innovation and risk taking would seem to require a principal willing to carry others along instead of a visionary and innovative leader. However, an architectural firm with a visionary and innovative culture tends to adopt a responsive culture. Similarly, team building and staff empowerment seem to require a principal who also ensures productivity and not only mentorship.

The firms under a single principal and unlimited liability ownership appeared to be more people-oriented, as they mostly adopted a staff-oriented culture. The partnership and publicly owned firms, however, appeared to be more achievement-oriented, suggesting further cultural variation related to the ownership structure. Most of the firms with limited liability ownership adopted an ad hoc culture. This result suggests that in the context of Nigerian architectural firms, original ownership influenced the culture of the firms. This finding may contribute to the conclusion by Cunha and Cooper (2002) that the original ownership and later privatisation influence the culture of organisations. The firms with a propensity towards personal indebtedness appeared to be more staff-oriented. This finding suggests that these firms assigned a higher value to their staff, which affirms the assertion by Brown et al. (2010) that staff members are an asset of architectural firms. However, risk taking and innovation were valued by firms with limited liability.

Erez and Earley (1993) argued that organisational cultures are formed by the values of the societies in which the organisations operate. Several studies have found that national culture influences organisational culture (Hofstede et al., 1990; Koopman et al., 1999; Van Muijen et al., 1999). This study also demonstrates that differences amongst the cities of architectural firms affect the firms’ culture, even within the same country. This result may further support the assertion by Scott (2001) that environment affects culture. Although Lagos, Abuja, Port-Harcourt and Kaduna are referred to as the business hubs of Nigeria, only Abuja and Port-Harcourt share cultural similarities. The markets in these cities are likely to be responsible for the similarities between the firms there. The stronger spirit of innovation in Lagos may result from clients’ continuous requests for iconic buildings in the commercial capital. The abundance of the achievement-oriented culture in Enugu, Abuja and Port-Harcourt may be an indication of the vibrancy of trade in those cities.

In addition, the large-sized firms’ (with over 30 staff members) adoption of responsive or staff-oriented cultures suggests that larger architectural firms are more staff-oriented than smaller firms, which were found to be more risk seeking and innovative. Most of the firms with less-formal office procedures adopted a responsive and staff-oriented culture, while firms with a high degree of formalisation possessed an achievement-driven culture. This finding suggests that although formality may be required for achieving specific goals, such formality may not be found in firms with a staff-oriented culture or a culture with no strong characteristics. It also appears that the more informal the office procedures, the more likely it is that a firm will respond to occasional demands or prioritise the staff’s interests.

CONCLUSION

This paper investigated the culture of architecture firms and how the firms’ characteristics influenced their culture. The relationship between the firms’ culture and the performance was also investigated. The results demonstrate that the predominant culture among architectural firms in Nigeria is a responsive culture. Furthermore, although larger firms are expected to be more impersonal, larger architectural firms tend to be more staff-oriented. The findings of this study suggest that architectural firms may be different from certain non-professional organisations in that they lack hierarchical and market cultures. The architectural firms emphasised neither efficiency nor control, which characterise the hierarchical culture; nor did they emphasise competitive advantage or market superiority, which characterise market cultures. This finding offers credibility to the suggestion of Larson (1977) that professional organisations are democratic rather than hierarchical. It also emphasises the difficulties faced by architectural firms in viewing architectural practice as business (Winch and Schneider, 1993).

From the results of this study, one can conclude that the leaders of the firms have an important influence on their culture. The age of the architectural firm did not influence its culture. This finding suggests that a firm’s culture responds to the firm’s characteristics and those of the principal, irrespective of the firm’s lifecycle. The level of centralisation of decisions within the firm does not affect the type of culture it adopts. Thus, it appears that while culture is not forced on a firm’s members, it is determined by its leader. This finding suggests that the culture of an organisation is willingly embraced.

Further studies may be required regarding architectural firms’ leaders who were mentors and who adopted an ad hoc culture instead of a clan culture, as suggested by Cameron and Quinn (1999). Furthermore, this study provides a cross-sectional analysis. Future studies may adopt a longitudinal stance by studying the principals at different stages based on their age and experience. Another limitation to this study was that only one principal’s characteristics were considered. However, some of the firms had more than one principal. A later study should investigate the influence of all principals’ characteristics on the culture of an architectural firm. This approach may help to validate the results of this study or reveal novel connections between organisational culture and leadership characteristics and style. A similar study may also be conducted in a related industry in a different country.
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APPENDIX

Questionnaire

Dear Sir/Madam,

Kindly give candid answers to the questions below. The questionnaire is designed to collect information on the culture of architectural firms in Nigeria. I would be grateful if the principal or a senior architect completes the questionnaire. Please be assured that the information which you will provide will be treated in strict confidence and the results will be published only in an aggregated form. Your firm will remain anonymous.

Thank you.


	When was the firm established?
19………

20……….



	How would you describe the form of ownership of this firm?
[1] Sole Principal

[2] Partnership

[3] Unlimited liability company

[4] Limited liability company

[5] Public company

[6] Not Sure



	What is the total number of each of the following professionals in your firm?


	Professionals
	No of staff



	a. Architects
	



	b. All engineers
	



	c. Quantity surveyors
	



	d. Builders
	



	e. Urban designers/others
	



	f.  Administrative staff
	



	g. Accountants
	



	h. Others
	




	What is the sex of the principal partner?
[1] Male

[2] Female



	Please tick the age group of the principal partner.
[1] Below 30

[2] 31-40

[3] 41-50

[4] 51-65

[5] Above 65



	What is the highest qualification of the principal partner in architecture?
[1] HND

[2] BSc

[3] MSc

[4] BArch

[5] Others (specify……………….)



	When did the principal partner obtain the qualification above?
19………

20……….



	How long has the principal partner been registered as an architect?
[1] Above 30 years

[2] 24-30 years

[3] 16-25 years

[4] 5-15 years

[5] Less than 5 years



	How would you describe the principal?
[1] A mentor in the firm

[2] A visionary and innovative leader

[3] An efficient manager

[4] A productivity-oriented achiever

[5] Others (Please specify………………………………………….)



	How applicable are the following statements to your firm? Tick the level of applicability on a scale of 1 to 5.


	
	
	[1] Not applicable at all
	[2]
	[3]
	[4]
	[5] Very applicable



	(a)
	In this firm innovation is very important
	
	
	
	
	



	(b)
	The Staff are encouraged to express their personal styles and initiative
	
	
	
	
	



	(c)
	This firm is concerned mainly about profits
	
	
	
	
	



	(d)
	Teamwork and staff development is very important in this firm
	
	
	
	
	



	(e)
	Employees are driven to achieve results
	
	
	
	
	



	(f)
	In this firm, female architects will be just as easily hired as their male counterparts
	
	
	
	
	



	(g)
	In this firm, new ideas and technology are the most important determinant of our strategy
	
	
	
	
	



	(h)
	This firm will aggressively pursue every business opportunities
	
	
	
	
	



	(i)
	Female architects are given the same job as their male counterparts in this firm
	
	
	
	
	



	(j)
	Our firm exercises a lot of caution in risky ventures
	
	
	
	
	



	(k)
	Maintaining a tradition and consistency is important in this firm
	
	
	
	
	




	Which of the following is displayed in the reception area? (please tick as many)
[1] Drawings

[2] Models

[3] Arts works/paintings

[4] Plants

[5] Awards, plaques, souvenirs

[6] Reading materials



	How is most of your office designed?
[1] As Cubicles/ individual offices

[2] Open plan design/ One or two large workspaces for the staff

[3] Partly open plan and partly cubicles



	How formal (written or documented) are the following office tasks?


	Task
	Informal
	Fairly formal
	Very formal



	a.
	Communication with staff within the office
	
	
	



	b.
	Communication with other professionals
	
	
	



	c.
	Communication with clients
	
	
	



	d.
	Financial matters and budgeting
	
	
	



	e.
	Management
decisions
	
	
	



	f.
	Staff working conditions and job descriptions
	
	
	



	g.
	Meetings in the office
	
	
	




	Who usually takes decisions about the following?
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      Thank You
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Abstract: Design changes are common in building projects. Design changes are almost inevitable during the lifecycle of a project; however, design change can be minor or major according to the result. Identifying the source and impact of each design change in the construction lifecycle could help manage all of the design changes associated with a project. Furthermore, such management of changes could help to define preventive measures and actions. A complete survey was conducted using interviews and questionnaires with professionals in three main groups involved in reinforced concrete building projects; all of the sources, causes and impacts were defined by their level of importance. Corrective and preventive actions were measured to avoid as many design changes as possible in this research. The results of this research encourage the implementation of preventive actions by the professionals involved in low-rise reinforced concrete building projects.
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INTRODUCTION

Engineering design changes in reinforced concrete buildings are common in the construction industry; in many cases, these changes lead to excessive claims and disputes. A design change is defined as any change in the design or construction of a project after the contract is awarded and signed. Such changes are related not only to matters in accordance with the provision of the contract but also changes to the work conditions (Baxendale and Schofield, 1996; Burati, Farrington and Led, 1992). These changes are defined as any additions, omissions or adjustments made to the original scope of work after a contract is awarded (Akinsola et al., 1997; Turner, 1984). Many studies have attempted to classify changes as formal or informal (Gilbreath, 1992), direct or constructive (Fisk and Reynolds, 2000), or required or elective (Construction Industry Institute, 1994). Formal changes are generally identified before they come in effect, based on a planned and deliberated choice by the owner and documented before they are executed by a formal instruction to change or modify the agreed scope of work. Informal changes are the ones often identified after the fact and are based on unexpected event and unplanned choice by the owner. In direct changes, the owner directs the consultant or the contractor to do works that are not specified in the original contract or the owner increases/decreases the specified scope of work which, in turn, leads to modification to the design documents. Constructive changes, on the other hand, are an informal act resulting in modification to the work caused by act or failure to act by the owner that increases the cost and/or time to perform certain activities. In addition, in some studies, design changes have been classified based on their nature and origin (Construction Industry Institute, 1995; Defence Construction Canada, 1992). To obtain a comprehensive evaluation and to manage design changes, one must first assign the sources, causes and impacts of the change. Furthermore, prevention and minimising should be measured to avoid design changes when possible.

The federal construction council revealed the client’s representative as the most significant source of excessive changes in construction (Federal Construction Council, 1983). Although there are no similar results in the literature for major sources of design change, the client and the architects within design teams are two main sources of design changes, both in cost and in the number of changes (Bromilow, 1970; Choy and Sidwell, 1991). A review of previous studies indicates that clients are the main sources of design change (Bromilow, 1970; Kelvin, 1999; Al-Dubaisi, 2000; Ssegawa et al., 2003; Motawa, Anumba and El-Hamalawi, 2006). However, some authors have indicated that design teams are the main sources of design change (Choy and Sidwell, 1991; McDermott and Dodd, 1984; Hibberd, 1982).

Various causes of changes have been identified by many researchers in different regions. Extra and non-compulsory work by clients has been proposed to be the cause of change by researchers (Wilson, 1982; Kirby et al., 1988; Diekmann and Nelson, 1992; Austin et al., 2002). Poor communication and a lack of proper design briefing have been introduced as other causes in the literature (McDermott and Dodd, 1984; Caballero et al., 2002; Lutz, Hancher and East, 1990). The causes have been introduced as design deficiency and errors (Kirby, Furry and Hiks, 1988; Diekmann and Nelson, 1992; Lutz, Hancher and East, 1990; Bubshait, Al-Said and Abolnour, 1998). Furthermore, site condition contracts, conflicts and incomplete information are further causes for changes that have been indicated by researchers (Kirby, Furry and Hiks, 1988; Lutz, Hancher and East, 1990; Mokhtar, 2002; Ogunlana, Promkuntong and Jearkjirm, 1996; Essex, 1996; Love et al., 2002; Motawa, Anumba and El-Hamalawi, 2006). Another researcher, Emmitt (2001), mentioned the specification of building material as an important cause of design changes. Ssegawa et al. (2003) highlighted the financial aspect as a main cause. Amr A.G. Hassanein studied claims and change in order management. The author defined causes as a deficient contract from the public sector, a lack of contract awareness by the site team, or oral changes to orders from an owner. The study introduced a phenomenon called “fear of the consultant”, where claim and documentation procedures and the lack of a unified quantification of change orders are other change causes and problems in Egypt (Hassanein and Waleed, 2008). The most common causes of design changes recommended by each researcher are presented in Table 1.

Although design changes are widely accepted from all of the participants in the construction industry, the design changes do affect the outcome of the project. Quality level, on-time completion and an allocated budget are three principles for a successful project diverted by design changes (Chan and Kumaraswamy, 1994; Frimpong, Oluwoye and Crawford, 2003). Trickey and Hackett (2001) identified the challenges of change and established the value of “change” itself; the effects of change on other work, losses and expenses were directly attributable to execution of the changes.


Table 1. The Causes of Design Changes as Identified in Literature.
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A broad range of study was conducted that indicated three major categories for design changes: impact on cost, impact on time and impact on productivity (Burati, Farrington and Led, 1992; Akinsola et al., 1997; Construction Industry Institute, 1994; Al-Dubaisi, 2000; Love et al., 2002; Leonard, Fazio and Moselhi, 1988; Chang, 2002; Moselhi, Leonard and Fazio, 1991; Hester, Kuprenas and Chang, 1991; Thomas and Napolitan, 1995; Wang, 2008). Design changes are inevitable in any building project and frequently lead to disputes among the concerned parties. The management of design changes is an important tool to reduce the risk of disputes that may arise at later stages. The construction process involves several disciplines, which tend to work independently. Creating a design team requires a shared understanding (Anumba, 2000; Valkenburg, 1998). Some recent studies have described the use of collaborative tools for managing design changes and proposed new approaches based on techniques for coordinating design information. These practices accommodate design changes and present a collaborative information model using the environment (Kolarevic et al., 2000; Bubshait, Al-Said and Abolnour, 1998; Mokhtar, 1998; Mokhtar, Bedard and Fazio, 1998; Peltonen et al., 1993). Hegazy, Zaneldin and Grierson (2001) also present an information model for managing design changes. Effective design and frequent report meetings are conducted in a successful design process (Austin, Baldwin and Steele, 2000; Kuprenas, 2003). A parametric coordinator and other collaborative or knowledge-based systems have also been presented by researchers (Soh and Wang, 2000; Zaneldin, Hegazy and Grierson, 2001; Hew, Fisher and Awbi, 2001).

Residential reinforced concrete buildings are ordinary construction utilising current technology in urban areas. Most of the owners and clients of these buildings are normal citizens who assume that the construction’s original cost is the final fee. Most of the clients in this situation do not accept excessive claims for design changes; however, frequently there are numerous factors that lead to design changes.

The issue of managing design changes has not been given much attention, despite its importance in engineering design practice. Identification of the most significant corrective actions and/or preventive measures can be used as a basis for managing design changes to prevent any future disputes by owners and clients. In addition, managing design changes can help parties achieve optimum satisfaction in a construction project.

This study was conducted to formulate practical procedures for the assessment of structural design changes by identifying the sources, causes and impacts of design changes on residential reinforced concrete buildings. Furthermore, the study establishes corrective action and preventive measures to minimise avoidable design changes. Figure 1 illustrates the approach of this research regarding the streamlining of the process.

METHODOLOGY

To achieve the study objectives, previous studies related to the current study were collected. The authors conducted a literature review of design change factors and investigated the processes in the construction industry. It was essential to provide a comprehensive background on the principle of design changes in residential reinforced concrete buildings, that is, the sources, causes and impacts on the lifecycle of the project and attempts to manage these changes were observed.
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Figure 1. The Stream Line of This Study



Interviews

Interviews with professionals were conducted as a recognised form of qualitative research. In this research, the intention of the interviews was to obtain preliminary opinions on the extent of the research problems. Three groups were assumed to be required construction project parties: clients, consultants and contractors. Eleven semi-closed questions were prepared for four professionals from each project party. The selected clients were from a governmental organisation heavily involved in the construction industry. The contractors and consultants were also selected from a top-level company involved extensively in building construction.

Case Studies

Three case studies were investigated for this research. The projects, all medium-sized reinforced concrete buildings, were initiated during the last eight years. The purpose of the selected case study was to provide in-depth knowledge and a better understanding of the factors and size of the research problem.


Questionnaires

The questionnaires were developed to obtain professional opinions on the causes, sources and impacts of structural design changes on a reinforced concrete construction project. The possible corrective and preventive actions were measured to minimise avoidable design changes.

Pilot questionnaires were developed and tested by six respondents from the mentioned groups. The final questionnaire was presented in six parts using the Likert (ordinal) scale (Table 2). The questionnaire was distributed among consultants, clients and contractors with more than 10 years of experience. A total of 42 questionnaires were distributed and 27 were completed and returned. The response rate was 59.5%, which was reasonable for this type of study.


Table 2. Ranking System for the Questionnaire, Using Likert Scale



	Sections and Questions
	Q



	Rate 1
	Disagree



	Rate 2
	Slightly agree



	Rate 3
	Agree in average



	Rate 4
	Mostly agree



	Rate 5
	Strongly agree



The data collected by the questionnaire survey were analysed using the mean score (MS) terminology; the MS of each factor was computed by the following formula (Chan and Kumaraswamy, 1996):
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where,

f = frequency of responses to each score for each factor;

s = score given to each factor as ranked by the respondents; and

Nf = total number of responses concerning that factor.

To combine the opinions of the participating groups to determine the level of each factor’s significance, a weighted average (WA) for each of the factors was obtained from the following expression (Chan and Kumaraswamy, 1996):
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where,

n = number of responses for each group;

Ng = total number of responses for the three participating groups (Ng = 52); and

MS = corresponding mean score for that group with respect to each factor.


The MS and WA could be further interpreted based on each respondent’s rating. To achieve this, MS and WA can be split into discrete categories as follows (Majid and McCafer, 1997):



	Least
	1.0 ≤ MS or WA < 1.5



	Less
	1.5 ≤ MS or WA < 2.5



	Average
	2.5 ≤ MS or WA < 3.5



	High
	3.5 ≤ MS or WA < 4.5



	Highest
	4.5 ≤ MS or WA ≤ 5.0



Similar categories could be established for other ranking classifications and the computed MS and WA from the analysis could then be converted to the above categories.

The agreement between the rankings of any two groups, for any given number of factors, needed to be tested. Spearman correlation analysis was used to test such agreements. This method is a commonly used tool for measuring the association between groups, two by two. The expression for calculating the Spearman’s correlation coefficient was as follows (Mendenhall, Reimuth and Beaver, 1993):
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where,

di = the difference between the rank given by one group and the rank given by another group; and

fn = the total number of factors ranked by any two groups for any given category.

In the above expression, a maximum rank correlation coefficient of +1 indicated perfect linear correlation, while a minimum value of −1 indicated negative correlation. In the case of a zero value, no correlation existed.

To test the rank correlation coefficient (the null hypothesis, H0), a two-tailed t-statistic test was used for this study at a significance level of 5%. H0 occurs when two groups of participants in the construction did not agree on the ranking of important factors; otherwise, H1 is accepted. However, in this study, the value 0.362 obtained a significance level of slightly less than 5% for most situations.

RESULTS AND DISCUSSION

Interviews

The data obtained from interviews show clearly that projects are unlikely to be completed without design changes. The nature and complexity of the work require a degree of design changes. Professionals believe that projects with repetitive design and detail experience fewer and less extensive changes than non-repetitive projects.

Regarding the interviews, clients are the most common source of design changes in reinforced concrete buildings. Many clients lack the ability to visualise the proposed works from detailed drawings until they see them built. Moreover, to enhance the quality of the work and the extent of performance, the client often changes the specifications in the construction industry. Financial obligation is introduced as another factor that forces clients to modify the scope of the work, use alternative materials, or adopt different construction methods.

Furthermore, a lack of coordination between members of the design team can affect the buildability of the project and the conformity of the elements. An unclear scope of work is also considered to be a common cause of design changes, especially for fast-track projects. To save time, there are cases in which the construction work is started before the completion of the design. Unexpected site conditions due to improper site investigation and the lack of a feasibility study at the proposed site are another cause highlighted by the interviewees.

Although consultants, contractors and clients spend much effort to ensure the completion of work within the allocated time and budget, design changes deviate from these essential goals. Respondents cited major delays as an impact of design changes because these changes redistribute the planning of material, the allocation of resources and the completed portions of the project. The delay caused by a design change could also significantly affect the cost of a project. In addition, productivity, efficiency and momentum are influenced and slowed by design changes. Moreover, there is a common interest among professionals to build good relationships with each other and to work in harmony to achieve a successful project; design changes can create an adverse atmosphere and can lead to frustration and disputes among the professionals involved.

Case Studies

The reason for using three case studies is to provide actual examples of the negative aspects of design changes (especially cost and time). The causes and sources for each of the three case studies are listed in Table 3; the extent of the effects of each cause on the project is indicated by the percentage and how frequently it occurs. Table 4 shows the precise impact of the design changes on each case study by the end of the project by the percentage of increase in cost and time.


Table 4. Value of Design Changes Impact in Each Case Study



	
	Case Study 1
	Case Study 2
	Case Study 3



	Increase in design fee
	137.56%

	189.76%

	55.20%




	Increase in supervision fee
	284.30%

	65.00%

	60.00%




	Increase in design time
	195.00%

	484.60%

	146.50%




	Increase in supervision time
	126.50%

	29.20%

	60.00%




	Increase in construction time
	120.60%

	20.80%

	44.80%




Table 3. Design Changes Related Causes and Sources with Their Effect
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The first case study consists of three main residential complex buildings with basements and ground floors. The second case study consists of three main concrete buildings with ground floors and seven secondary concrete buildings with one floor. The last case study consists of main residential complex concrete buildings and four secondary buildings with one or two floors. The primary causes of design changes as identified from the case studies, were:


	Modification of the original design,

	Introduction of new work,

	Lack of coordination among members of the design team,

	Unexpected site conditions,

	Alternative construction method, and

	An inadequate design.


There are further causes that were identified both in the literature review and in the interviews that did not contribute to the design changes in the case studies. One of the possible reasons for limiting the causes was that only major design changes, or new work that included a reasonable fee, were considered valid design change claims. Furthermore, many design changes were covered by complementary agreements or under the original contract document.

Causes, Sources and Impact of Design Changes from the Questionnaires

The responses to the questionnaires were provided with a list of causes of design changes attributable to each group involved in the construction project. The first section of the questionnaire was conducted to establish the category and ranking of each cause of the client-initiated design changes according to their significance level as perceived by the clients, consultants and contractors. Seven possible causes were identified in previous parts of the questionnaire as attributable to the client. The MS and rankings (R) for each cause are presented in Table 5.

As can be seen from the table, clients, consultants and contractors “mostly agree” that the clients are likely to “modify the original design”. This factor is considered the most common cause of clients wanting design changes, with a weighted average mean score of 4.175. In addition, “addition of new work/scope” is the next important factor, with a weighted average mean score of 4.037. Based on the Spearman correlation analysis, there is clear agreement in the rankings of the clients and those of the contractors, with rs = 0.786 when the value 0.362 gives a significance level of slightly less than 5% for most situations.

In the second section of the questionnaire, five common causes were identified as reasons for consultant-initiated design changes. Table 5 also stipulates the MS and R for each cause as perceived by the participating groups.

The weighted average MS “inconsistent information”, “discrepancy with contract document” and “insufficient details of existing site condition” are the three most common causes of design changes attributable to the consultants. By applying the Spearman correlation analysis, the rs of 0.9 indicated a reasonable correlation with the ranking of the factors.


Table 5. Mean Scores (MS) and Ranks (R) for Causes of Design Changes
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Table 5 presents the MS and R, for design changes attributable to the contractors in the third part of the questionnaire. These data are extracted from the opinions of the questionnaire respondents. Using an alternative construction method is the most common cause for design changes attributable to the contractors. The ranks, obtained from the weighted average mean score, indicate the level of importance of each cause cited by all three groups.


The clients, consulting engineers, contractors and specialised design members all initiated design changes of different magnitudes. Table 6 shows the sources that normally cause design changes in the construction industry. All of the participating groups agreed on the significance level of each source, shown in the following rankings (from most significant to least significant):


	Clients,

	Members of the design team,

	Consultant engineers, and

	Contractors.


Table 6. Mean Scores (MS) and Ranks (R) for Sources of Design Changes
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The relationship between the level of significance for each factor and the impact of the design changes is shown in Table 7. This part of study aims at establishing general knowledge for professionals in the construction industry on the negative aspects of design changes to minimise avoidable design changes later.

It is clear from Table 7 that the three participating groups do not agree on the most important factor that leads to design changes. Factors that “lead to loss of productivity and efficiency due to interruption and out-of-sequence work” were ranked highest by the contractors, with a mean score of 4.857. The contractors “strongly agreed” on this factor as having the most important impact on design changes. The impact on labour productivity caused by this factor is a major concern to contractors, especially when the changes arise during the construction stages. The clients considered “increase in design fee” to be the most important factor and thus, they gave it the highest rank, with a mean score of 4.454. The clients might have ranked this factor as the highest because the highest fee is associated with altering the original design. “Delay construction progress” was given the highest rank by the consultants, with a mean score of 4.44. Thus, the consultants “mostly agree” on the ranking of this factor. Although the consultants have no direct impact on this factor, they ranked delays the highest, possibly because their experience has proven that the majority of projects are delayed significantly. A statistical test was performed on the factors that are related to the effects of design changes. The value of 0.733 for rs indicates a reasonable correlation with the ranking of the factors. However, clients versus contractors and consultants versus contractors do not agree significantly on the ranking because the null hypothesis H0 is accepted for both groups. Figure 2 presents a summary of the results based on the highest ranking in each category.


Table 7. Mean Scores (MS) and Ranks (R) for Impacts of Design Changes
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Corrective Actions and Preventive Measures in the Questionnaire Survey

One of the main objectives of this research was to identify the most significant corrective action or preventive measure that could be recommended to affected professionals in the construction industry; these factors are important to minimise avoidable design changes. The majority of the corrective actions and/or preventive measures that could be implemented to minimise design changes were presented in the interviews with professionals. These actions were specifically conducted for this study and were reported as required corrective actions and/or preventive measures, along with their mean scores and ranks, as perceived by the participating groups. Table 8 presents the factors that are important to avoid expensive design changes.

As shown in Table 8, the clients, consultants and contractors considered “allocating sufficient time at the initial design stage to implement the client’s idea properly and to finalise the requirements of the proposed work” as the most important factor that needed to be addressed to avoid expensive design changes. The professionals “strongly agreed” on the highest rank of this factor, with a weighted average score of 4.629. In many cases, clients do not comprehend the basic requirements of the project until they observe them in the late design stage or during construction. This problem is, in most cases, caused by the failure to brief clients on the progress of the design work and to discuss any technical problems or alternative opinions that deviate from the clients’ requirements. Moreover, many clients do not involve themselves much at the design stage because they are too busy or they do not believe they have the technical experience; clients expect their ideas to be implemented with minimum time and discussion. In addition, there are cases in which construction work starts before the completion of the design. For such cases, consultants come under pressure to provide working drawings quickly to contractors to avoid delaying the progress at the site. Most importantly, consulting engineers should understand their clients’ requirements and be able to implement them correctly. If consultants have doubts, they should clear such doubts promptly with their clients.
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Figure 2. Summary of the Results



Furthermore, clients should appoint consulting engineers who have sufficient experience in the field to be able to conduct their work professionally. Unqualified consultants may not be able to realise the clients’ ideas or may be able to develop only limited design criteria that are not in line with clients’ requirements.

The questionnaire item, “allocating sufficient time and funds at initial planning stage for feasibility studies, site investigations, detailing existing site conditions and highlighting any site restrictions to avoid unexpected circumstances”, was scored second highest by both of the clients. The clients indicated they “strongly agree” with the ranking and the consultants indicated they “mostly agree” with the rank, with mean scores of 4.545 and 4.431, respectively. The contractors indicated they “mostly agree” to give this factor the third highest rank, with a mean score of 4.429.

Feasibility studies and site investigations and details are critical because they normally define the basic requirements of work that need to be developed further. This information provides alternative options and highlights any technical problems or restrictions to the work with solutions to such potential problems at the initial stage of a project. Feasibility studies also provide an approximation of the cost of work so that clients are aware of the required funding. Site investigations reveal critical design parameters such as the type and details of the underlying soil stratus.


Table 8. Mean Scores (MS) and Ranks (R) for Corrective Actions and/or Preventive Measures of Design Changes
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A sequential detailed design is based on the optimum options and solutions associated with the feasibility studies and site investigations. In many cases, in an attempt to save time, major decisions and detailed designs start before the results of feasibility studies and site investigations are received. Furthermore, clients sometimes believe that the benefits of conducting feasibility studies and site investigations do not justify the cost of such requirements. Clients sometimes prefer to accept the risk of unexpected circumstances by saving money on these items, which in turn increases the chances of design changes at late stages in the project.

It is also worth mentioning that “providing a clear and comprehensive design brief at an early stage” to minimise the design changes was ranked third by the participating groups, with a weighted average of 4.330. Design changes occur because of unclear design briefs and in many instances, these changes lead to disputes, which invariably address details that did not exist in the scope of the original design. For large-scale projects, more-detailed design briefs are normally available for the major elements of the work, with less concentration on the secondary elements. It is also common in the construction industry to leave small elements without design briefs, allowing consultants to claim extra money to design them later. Thus, it is essential to define precisely the scope of the work and to provide comprehensive details on the required services during the design/tender stage, which in turn reduces the chances of modifying the original design scope.


Table 9 presents the results of the statistical test that was conducted on this group of corrective actions and preventive measures to minimise the design changes. The Spearman’s correlation coefficients ratio, rs, and t-statistics indicate significant agreement in the rankings; hence, the null hypothesis H0 is rejected for the three groups.


Table 9: Test for Agreement on the Ranking for Corrective Actions and/or Preventive Measures of Design Changes



	Groups
	Spearman’s Coeff. Rho. (rs)
	t-statistics (calculated)
	t-statistics (t table)
	Reject H0



	Client and consultants
	0.775

	4.067

	
	Yes




	Client and contractors
	0.797

	4.377

	2.201

	Yes




	Consultants and contractors
	0.599

	2.481

	
	Yes




Note: Coeff. Rho. = Coefficients ratio

CONCLUSION

Almost all projects undergo various modifications and changes, not only at the design stage but also during construction. These changes have numerous impacts during the lifecycle of a project, which might be minor or major according to the result of the change. Design changes are on-going problems that continue to raise concerns in the construction industry. Defining the causes, sources and impacts of design changes in residential reinforced concrete buildings could help all of the parties involved in the construction project find mutual solutions to claims and avoid disputes.

Clients are recognised as a major source of design changes. “Modifications to the original design”, “addition of new work/scope” and “unclear initial design brief” were three major causes of design changes attributable to the client in the view of contractors, consultants and clients. The next most significant source of design changes was the “design team”, followed by consultant engineers. “Inconsistent Information”, “discrepancy with contract document” and “insufficient details of existing site condition” were the three most common causes of design changes attributed to consultants and members of the design team. Contractors received the lowest rank for initiating design changes in the construction industry; three major relevant causes were “to use alternative construction methods to save money”, “to rectify construction mistakes” and “to use available material”.

In conclusion, the most common impacts of design changes were explored and defined. Compared with the results of previous studies, the results of this study indicated that delays in design and construction and increasing the cost are the most common and important impacts of design changes. However, there were other impacts introduced in this study that were rated high by clients, contractors and consultants.

Finally, in this paper, the most significant corrective actions and/or preventive measures that could establish boundaries and attempt to minimise avoidable design changes were identified. Furthermore, guidelines were recommended to be implemented by professionals involved in reinforced concrete building projects.
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Abstract: This study aims to assess and allocate the key risk events for public-private partnerships in Indonesian tollway construction and operation. The data were collected from a risk assessment survey of tollway companies in Indonesia based on two perspectives: the degrees of occurrence and impact. The top-ranked risk events (18 out of 55 risks) generated from the value-of-risk index are the focus of this study and the relationships among risk events are analysed and explained using risk mechanism models. Risks related to land acquisition were identified as the major risk events in the Indonesian tollway business and 10 out of the 18 top-ranked risk events were judged as suitable for assumption by the government. The weather risk should be shared by both parties with the remaining risks borne by the investor. The findings are expected to be useful for government review of regulations and practices and for private sectors interested in investing in tollway projects.

Keywords: Developing countries, Risk, Assessment, Infrastructure, Cooperation, Indonesia



INTRODUCTION

Risks are perceived as threats to project success or as opportunities to enhance the chances of project success (Project Management Institute, 2004). Properly selected and accurate information is crucial for risk assessment, especially for investment in large infrastructure projects. In many cases, risks are underestimated and allocated to parties that lack the knowledge, resources and capabilities to manage those risks effectively (Ng and Loosemore, 2007). Clear information as to what investors can expect and may face will assist them in considering and justifying their decisions. Additionally, with an awareness of the risks that they will face, investors can prepare the necessary plans to anticipate and mitigate risks such that calculation of project feasibility can be clearly and systematically forecasted.

Many countries are currently considering the involvement of the private sector in infrastructure development through the use of public-private partnerships (PPPs). The participation of the private sector in public infrastructure is expected to increase efficiency and reduce the financial burden on the government. Many avenues exist for the private sector to participate in public infrastructure development, from a simple arrangement with less investment, such as providing service or management for the infrastructure, to complex participation with large investment, such as the build-operate-transfer model. In tollway infrastructure development in Indonesia, the participation of the private sector is greatly needed to meet the demands for accessibility and mobility because the total length of the current tollway in Indonesia is far below the level needed to support economic growth (Kompas, 2008; 2009).

Private involvement in the infrastructure sector is different from that of the service sector, primarily because infrastructures such as roads are expensive, capital-intensive, long-term and immobile (Gomez-Ibáñez and Meyer, 1993). One of the major constraints in attracting private investors to this sector is the risk management between investors (private companies) and governments, which has not been systematically carried out or properly provided for in agreements until now. Additionally, it has been argued that much of the risk in a PPP project comes from the complexity of the arrangement itself (Ng and Loosemore, 2007; Grimsey and Lewis, 2002). Meanwhile, wholly and naïvely adopting risk management concepts from developed countries may not be a wise option because the key problems that exist in such developing countries as Indonesia may not be the same as those in developed countries. An inappropriate distribution of risks may create new risks (Cooper et al., 2005) or lead to project failure (Ng and Loosemore, 2007). Risk should be allocated to the party that is best able to manage it at the lowest cost (Cooper et al., 2005; European Union, 2003). This paper attempts to fill the gap by assessing the important risk factors in tollway construction and operation and by properly allocating the risks to the party best able to manage those risks from the perspective of the investors.

Tollways and Risk Management in Infrastructure Development in Indonesia

From 1978 to 2005, only 22 toll roads with a total length of 608 km were built and under operation in Indonesia (Badan Pengatur Jalan Tol, 2009). This number is quite low for such a large country as Indonesia in which land transportation is still a major infrastructure needed to support economic growth. The prior development of toll roads in Indonesia was carried out by PT Jasa Marga, the first tollway company in Indonesia and a state-owned enterprise. The initial participation of private investors in the toll road was limited under a joint venture scheme with PT Jasa Marga because, at that time, Indonesian law stated that only PT Jasa Marga was able to own and operate a toll road. Another Indonesian law mandated that the toll road right-of-way was owned by the government such that clearing and construction of the site should be authorised only by the government (Gomez-Ibanez and Meyer, 1993).

Considering the need for infrastructure development to boost economic growth, a plan to encourage participation from the private sector was unveiled during the Indonesian Infrastructure Summit in 2005. After the summit, three additional toll roads have become operational. These 25 toll roads consist of a 677 km length of road, of which 516 km are operated by PT Jasa Marga. The remainder are operated by other private firms (BPJT, 2009). At present, five additional toll roads are in the construction phase with a total length of 97.70 km. Up until 2011, operation agreements for 20 sections of toll road with a total length of 736.18 km have been signed.

The latest plan is to build a tollway connecting the western and eastern region of Java Island, from Merak, Banten to Banyuwangi, with a total length of 1657 km by 2010 (Tempointeraktif, 2007). At present, only seven companies currently operate the toll roads in Indonesia. With the intensive expansion of the tollway infrastructure, additional companies have been awarded contracts for the new tollway systems, a portion of which are currently under construction (BPJT, 2009).

The general procedure for risk allocation between the government and the private sector in infrastructure development is regulated by the Decree of the Ministry of Finance (38/PMK.01/2006). This decree is specifically intended as a guideline for controlling and managing the risks in the provision of infrastructure, including items related to contingent liabilities that have a potential to burden the government financially in the future. The decree demonstrates the government’s willingness to share in project risks with investors and risk is broadly defined to include political, project performance and demand risks. However, this 10-page decree provides only general guidelines for controlling and managing risks. Only a few details regarding allocation and sharing of risks and operation and implementation of project risks have been translated into rules or regulations related to PPP projects. Much work still remains to improve and encourage participation from the private sector, including foreign investors.

A study of risk management in Indonesian construction projects has not yet been fully explored and only limited references exist in the international literature, e.g., Santoso, Ogunlana and Minato (2003a; 2003b), Wibowo and Kochendoerfer (2005), Abednego and Ogunlana (2006), Wiraguna and Scott (2006), Voelker et al. (2008) and Wibowo and Mohamed (2010). From this list, four authors analysed aspects of risk related to PPPs and only two out of four are linked to PPPs in toll roads, i.e., Wibowo and Kochendoerfer (2005) and Abednego and Ogunlana (2006). The first example is specific to financial risk analysis and the second discusses good project governance for risk allocation. Sagalyn (2007) identified three generations of a public-private (PP) development “learning process” in which the public and private partners learned by doing in the first generation, followed by the establishment of companies specialised in this type of project. With intensive and extensive experiences in PPP projects that produced clear and well-organised policies, rules and regulations, a third generation will emerge in which PPP projects are initiated by private developers seeking public sector involvement. In this process, the involvement of the private sector in tollway construction and operation can still be categorised as first generation. Therefore, there are many opportunities for exploration and improvement of PPP in Indonesia.

RESEARCH METHOD

In this study, the analysis is focused on two main parties involved in the PPP: the government, which represents the public sector and the tollway companies, which are the investors that represent the private sector. Other parties that may be involved in this partnership scheme, such as banks and insurance firms, are assumed as not directly involved in the partnership. Their influence or involvement in the project is covered or represented either by the government or by the investor through risk transfer. Therefore, this study concentrates solely on these two main players.

The secondary data for this article are obtained from two main sources. The first contains documents related to the tollways (e.g., feasibility studies, business plans, contracts, agreements or reports), which were collected from the tollway companies (investors) and the government. This group of documents includes interviews intended to gather better and more practical information on tollway construction and operation (e.g., good practices in PPP, concession systems or financial aspects). The second source includes research papers on this topic for inputs on the theoretical and actual practices in other countries that may be considered for possible adoption in the Indonesian context.

The primary data were collected by qualitative risk assessment through distribution of questionnaires to the tollway companies involved in the operation and construction of toll roads in Indonesia. Most are consortium companies established specifically for the project. The target respondents for the survey are key personnel at the management levels with many years of working experience, including a minimum of two years of direct involvement in risk management. Interviews and discussions were also conducted during the distribution of the questionnaires. It should be noted that at the time of this research, in addition to PT Jasa Marga (the first tollway company in Indonesia and a state-owned enterprise), there were only eight toll roads operated by private companies and another eight toll road projects under private companies in the construction stage. The available target respondents are quite limited in number; therefore, the research also put strong emphasis on interviews and discussions with respondents.

Because this research was funded by the Ministry of Public Works, previous reports on the guidelines with respect to risk analysis for investment in toll roads published by the Ministry of Public Works (2005) were adopted as a reference. The guidelines have identified 55 risk events for the toll road investments in Indonesia. These risk events are categorised into nine categories: (1) political and legislative, (2) risks to tollway companies, (3) economic and monetary, (4) design, (5) land acquisition, (6) construction, (7) traffic, (8) maintenance and operation and (9) force majeure.

A questionnaire survey covering the 55 risk events was designed to collect primary data and followed by a pilot study to minimise any possible ambiguities or confusions in the content, language and format. The survey was conducted in August and September of 2008. The questionnaire administrators were dispatched to tollway companies located in Jakarta, Bandung and Surabaya. Two companies located outside Java Island (Medan and Makassar) were also targeted for the survey. The questionnaire administrators were sent to the companies to explain the research in additional detail and to ensure that the questionnaire was delivered to suitable respondents. Interviews were also conducted with the respondents during the visit.

To be eligible for the survey, all respondents were required to have direct experience in dealing with the risk management aspects of tollway construction and operation. In the questionnaire survey, the respondents were asked to assess the risk events from two perspectives based on their experience and professional judgment: the degree of occurrence and the impact of the risk. The assessment was given an ordinal rating using the 5-point Likert scale in which 1 represents very low impact and 5 represents very high impact for degree of impact and for degree of occurrence, 1 indicates that it is very unlikely that the risk will occur and 5 indicates that it is almost certain that the risk will occur. In total, 19 people responded to the survey. However, only 15 respondents gave the responses necessary to cover all risk events for this study. All of these respondents were at least undergraduate degree holders, two respondents had positions as project directors and four respondents were at the managerial level with two of them in risk management and the others in operations management. The remaining respondents were members of the company’s expert team. Six respondents had more than six years of practice in risk management. Five respondents had been involved in risk management for four to six years and the rest had at least two years of risk management experience. Considering the limited number of tollway companies operating in Indonesia during the time of survey, this amount was deemed to be sufficient. The tollway projects associated with the respondents were found to sufficiently represent the regional distribution in Indonesia, i.e., western and eastern parts of Indonesia.

Analysis of Results

The degree of occurrence of a risk measures the likelihood that the risk will occur. Additionally, the risk impact assessment evaluates the potential effect of the risk on the project objectives. Using the inputs of the respondents on the degrees of risk occurrence and risk impact, a risk index (RI) can be calculated by multiplying the mean value of the occurrence of risk with the mean value of the risk impact.
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The same approach was also applied by Roumboutsos and Anagnostopoulos (2008) and Shen, Wu and Ng (2001) with discussion from Tsu (2002) for ranking the risk events in their research.

The values of the risk index are ranked in Table 1. The means for occurrence and impact of each risk are calculated from the respondents’ assessments of the risk events. Observations of the means of risk occurrence and risk impact indicate that the respondents seem to give higher scores to the impact rather than to the degree of occurrence. The results also show that the range of the mean of occurrence (1.40–4.13) is wider than the range of the mean of risk impact (1.67–4.00). One possible explanation for this result is that it is easier to measure occurrence because the respondents may have direct experience with the occurrence of a risk. However, it is not as easy to measure or to assess the magnitude of the impact and this may influence the tendency of respondents to give a higher score to impact than to occurrence.

A correlation between risk events is very likely to exist. However, grouping of risk events into a more comprehensive and collective risk group to capture the correlation effects using statistical methods is not appropriate in this work due to the small number of respondents. To minimise this problem, an influence diagram explaining the relationships among risk events was constructed such that the possible correlations among the top-ranked risk events can be observed and other risk events that influence or are influenced by the top-ranked risk events can be expressed. The top-ranked risk events are defined as risk events that have means of occurrence and impact that are both higher than 2.5. This value is used as a reference with the expectation that it will extensively cover all important risks in terms of their occurrence and impact, instead of using the first 10 risk events, an approach that was commonly used in other risk-related studies. Using this definition, Table 1 shows the 18 top-ranked risk events within the bold line.


Table 1. Risk Index
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The top-ranked risk events from Table 1 were allocated to the project stages based on the possible occurrences of the risks as displayed in Table 2. As shown in the table, eight risk events are linked with the land acquisition stage and nine risk events are associated with the construction stage. This observation strongly indicates the importance of land acquisition in tollway projects in addition to the construction process.

Risk Factors of the Top-Ranked Risk Events

In this study, the model proposed by Niwa (1989) for interpreting the risk mechanism concept in the form of a diagram was modified to explain the risk factors of the top-ranked risk events. In his model, Niwa grouped the risk events into environmental factors, which are not directly controlled by the contractor and managerial or operational factors/errors, which are directly controlled by the contractor. In this study, the risk events were categorised into three groups. One group consists of risk events that are controlled by the government and the second consists of risk events controlled by the investors. The third group is the shared risk group, if it exists. With this arrangement, risk events were also grouped together if any relationships existed among the risk events to provide a better explanation and a more extensive understanding of the interactions. The risk factors in the models were identified in discussions with two independent experts and three senior engineers with direct experience in risk management of a PPP project as well as the tollway companies.

Risk Mechanism with the Main Focus on Land Acquisition

The risk mechanism diagram for the abovementioned risk events is presented in Figure 1. Land acquisition has been identified as a major issue in the construction of tollways. Land acquisition/resettlement was also identified by Shen, Wu and Ng (2001) as one of the top 10 risks in Chinese construction joint ventures. To aid the government in acquiring land used for the construction of public facilities, the Regulation of the President of the Republic of Indonesia No. 36 on the Land Procurement for Implementation of Development for Public Interest was issued in 2005 and later amended with No. 65 in 2006. However, land acquisition is still a major problem in terms of time and money. The delays (R28) and budget overruns in land acquisition (R30) are not only the first two risk events with the highest risk index, but they are also the first- and second-ranked items for degrees of risk impact and occurrence.


Table 2. The Allocation of Top-Ranked Risks in the Project Stage
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The results of the survey showed that the risk of delays in land acquisition has more influence both for the impact and occurrence than the budget overrun risk for two important reasons. The first is the delay risk directly related to project feasibility and commencement of construction; without land, investors cannot begin the construction and project feasibility is left hanging without certainty. The second is because the other six top-ranked risks (R7, R10, R12, R15, R29 and R31) contribute to the delays in land acquisitions. Therefore, additional attention should be focused on remedying this delay risk.

Even with the regulations, the procedures and mechanisms of land acquisition do not give the investor confidence in the land acquisition process. If problems occur with the landowners and they refuse the offered compensation up until the deadline, based on the regulations, the committee for land acquisition can proceed with consignment and the procedure may move forward to revocation of the property rights of the landowners as a last resort if no agreement can be reached. However, the process of revoking the property right involves many parties and several steps before it goes to the president for a final decision. This process is time-consuming (R7) and carries a high probability of causing delay (R28).

The inability of government to strictly impose a law or regulation (R10) on land acquisition has made the process more lenient. The friendly manner of discussion and negotiation approaches (musyawarah) in land acquisition encourages landowners to refuse to sell the land and to be eventually evacuated from their lands in many cases, usually with low offered price for the land as the reason. The musyawarah approach is, by nature, a good and courteous approach to discussing or solving problems with the intent of avoiding conflicts and is based on the eastern culture of respecting others. However, the acquisition process usually takes longer if this approach is subsequently used for negotiating instead of for socialising the acquisition. It is expected that the government should be more decisive so that time is not wasted in the process. Additionally, claims from the community related to land rights (R31) have complicated and prolonged the acquisition process.

The increment of acquisition cost is also partially attributed to land speculators who buy land from lay people to resell at a higher price and by land brokers who act as middlemen for certain residents by promising a higher price for the land. At the present time, there is no clear government policy that strictly prevents these practices. The musyawarah approach also allows land brokers and speculators to demand higher land prices.

All of these drawbacks have made land acquisition a time-consuming and costly process. One extreme case of land acquisition problems is the example of the Depok-Antasari tollway in which the actual cost for land acquisition was three times higher than the estimated cost (Koran Tempo, 2008). This problem exists not only in Indonesia but also in Thailand, as in the case of the construction of rail transit (Bangkok Skytrain) in Bangkok (Phang, 2007).

Another issue in land acquisition is the availability of cash. The land acquisition committee will not approach the landowners before the committee is certain that the money is available. Because the land acquisition cost is still borne by the investors, the availability of funds (R15) and disbursement of funds from the investor (R12) are crucial to smoothing and speeding the acquisition process.
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Figure 1. Risk Mechanism with the Main Focus on Land Acquisition



A delay in cash availability means a delay in payment (R29) that will consequently delay the acquisition (R28). However, because investors are usually time-conscious, cash availability is not often the problem and its contribution to prolonging the land acquisition process is relatively small compared with the other factors explained in the previous paragraph. Therefore, most of the applicable factors are under the control of the government.

If the land is not ready, the tollway cannot be built. Therefore, delays in acquiring the land will delay the construction (R32) and subsequently, the operation of the tollway. This risk also influences the feasibility of the project (R27). Considering the importance of this risk, it was ranked first for both the degrees of impact and occurrence. The delay risk with the risk of an additional cost of acquiring the land (R30) will change the entire expectation of the investment scheme, particularly the estimation of return on investment. Because most of the sources of problems are not under the control of investors, the government can compensate the investor by providing a longer concession period or reviewing the toll fee agreement.

Because land acquisition has become a source of frustration for investors, a land capping agreement has been implemented for certain tollway agreements. With the land capping clause of 110%, if the cost of land acquisition soars, the investors are now only responsible for a maximum of 110% of the estimated land acquisition cost and the remainder should be shouldered by the government. A funding scheme has been additionally established by the government to lend cash for land acquisition through the Agency Fund for Public Services (Badan Layanan Umum). Although the policy provides a safeguard for the investor only in financial terms and not in terms of time, it is expected to rebuild the private sector’s confidence in tollway investment. There is a strong suggestion from investors that the entire process of land acquisition, including financing, should be taken over by the government so that investors can focus solely on the construction phase. In research on PPPs in construction projects in various countries, Li et al. (2005) in the UK, Shen, Platten and Deng (2006) in Hong Kong, Roumboutsos and Anagnostopoulos (2008) in Greece and Ke et al. (2010) in China also concluded that the risk of site availability is better retained by the public sector because the government has the experience and resources to address this risk, particularly in the legal power to ensure that the required land is obtained. However, at this moment, this suggestion is still under consideration in Indonesia.

Risk Mechanism with the Main Focus on Traffic Volume and Toll Fee

Traffic volume is one of the main factors influencing the investors’ decision to invest in a tollway. Grimsey and Lewis (2002) emphasise that PPP projects are viable only if a reliable, long-term revenue stream can be established, which makes revenue risk the greatest risk to the commercial feasibility of a project. However, it is difficult to accurately predict traffic volume, especially for the long term. In their study, Wibowo and Kochendoerfer (2005) found that traffic on a toll road has a significant impact on the cash flow of investors and creditors, particularly in the first year of operation.

As in many investment decisions, investors must carry out their own estimations, judgments and decisions whether to invest in the project based on the available information. The estimation of demand may include the planned road construction that will feed the tollway (R43). Whatever information is used to analyse the demand, it is up to the investors’ judgment to include or exclude the various parameters in their estimation depending on the level of risk they are willing to accept. A tollway project can be considered as an investment project and thus the risks related to income should be borne by the investor. Additionally, there is also the possibility that the government may change the road network to better serve the public in a way that directly affects the users of the tollway.

Many planned toll roads did not materialised because the investors were not interested in the projects due to financial feasibility and low traffic volume (R40). In a situation where there is no strong indication that traffic volume will provide sufficient income for the investor, governments may share the risk to attract investors. Two possible schemes exist for this purpose. First, the government guarantees a minimum traffic volume such that if the volume falls below the minimum figure, it will be the responsibility of the government (downside risk protection). However, when the actual traffic volume is higher than that predicted, the difference will be allocated to the tollway company. The second scheme is downside risk protection with a clawback provision, a modification of the first scheme with an agreement that the government guarantees the minimum traffic volume; however, if the traffic volume is higher than the minimum figure, the difference should be shared with the government.

Previously, the Indonesian toll road regulations specified that all toll increases are at the discretion of the president, which was problematic for private investors, particularly those without any political connections (Gomez-Ibáñez and Meyer, 1993). However, with the Government Regulation No. 15/2005 regarding toll roads, the toll fee will be reviewed and adjusted every two years. However, the adjustment is calculated with reference to the existing fee and the inflation rate. The decision ultimately belongs to the concerned Minister and political issues often have a stronger role in the decision than inflation or business considerations. As indicated by Wells and Gleason (1995), infrastructure projects are quite vulnerable as a target of opposition politicians to discredit the government. Changes in policy and regulations related to roads or tollways may also directly affect the toll fee decisions. If there is an indication of appropriation of the tollway by the government, the above two risk factors will most likely reduce the investor’s profits (Phang, 2007). All of these factors are regulated by the government.

Traffic demand forecasting is never an easy task and is generally unable to produce certain and absolute results. The uncertainty of these forecasts remains quite high, depending on the available data for forecasting. Additionally, another important risk related to the construction of the road feeders (R43) also directly contributes to the increase or decrease in the traffic volume. Therefore, the risk of traffic volume, with a risk index of 11.15, is more considerable than the risk of toll fee increase (risk index: 10.32) both for impact and occurrence. The provisions of Government Regulation No. 15/2005, which regulates the toll fee as previously explained, may also reduce the concerns of the investors in the toll fee risk relative to the demand risk.

Low traffic volume (R40) and no increment in toll fee (R42) are two risk events that directly relate to income. If the income is less than the forecast or the operational cost cannot be covered by income, there is a strong tendency to reduce the maintenance cost, which influences the level of service to the users. Therefore, it is important that the quality of service should be clearly specified in the agreement to avoid this conflict (Hard, 2003). For the case of Indonesia, a minimal standard of service (standar pelayanan minimal, SPM) has been established and implemented for this purpose. Income less than that projected also affects the ability of the investor to pay debt to creditors. If the situation continues and causes financial problems (cash flow and financial distress), debt restructuring may be carried out. The diagram explaining these two risk events is shown in Figure 2.


[image: art]

Figure 2. Risk Mechanism with the Main Focus on Traffic Volume and Toll Fee



Risk Mechanism with the Main Focus on Cost Overrun

Cost overrun has been identified as one of essential risks in the construction stage of a PPP project and is typically affected by design changes instigated by the public sector client (Bain, 2010). The survey result positioned this risk in seventh place. Referring to the allocation of risks in the project stage, as shown in Table 2, the cost overrun risk is ranked second after delays in disbursement of funds from investors (R12) and is among the top-ranked risks in the construction stage. However, it should be noted that the degree of occurrence for this risk (2.87) is higher than that of the delay in fund disbursement (2.79), which indicates that this risk was considered to occur more often than the fund disbursement risk.

Provisions for new safety standards and environmental policies imposed by the government may have an impact on the project cost as well, as shown in Figure 3, but compensation for this cost can usually be sought. The government can intervene in the construction phase by requiring change orders which, depending on their magnitude, may influence the total construction cost and time. The change orders may be carried out because the design revision is necessary for certain technical reasons. It is also possible that change orders are pursued due to political reasons (third party interference, R39). However, if the government does request change orders that cause additional costs and time, the investor can normally claim cost reimbursement and time extension by contract agreement. Similar to the case of new safety and environmental related policies imposed after the contract agreement, investors are generally eligible for compensation under the contract agreement.
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Figure 3. Risk Mechanism with the Main Focus on Cost Overrun



Other factors, such as managerial and technical problems during construction and errors in estimation, should remain the responsibility of the investor as the planner, executor and manager of the construction process. Therefore, the risk of cost overrun in the construction phase is primarily under the control of investors because government involvement is relatively minimal at this stage.

Interest rate fluctuation and inflation (R20) are factors that are managed to a certain extent by the government through control of the money supply using interest rates, open market operations and setting of banking reserve requirements to balance the money supply and economic growth (Taylor, 2008). However, before investing in a project, an investor should analyse these factors in the business plan. For the operation of toll roads in Indonesia, the inflation rate is one factors that has a significantly influence in the toll fee adjustment. Thus, all possible inflation rate fluctuations should be considered in advance so that a case such as the Malaysia North-South Highway, which suffered a 75% cost overrun largely due to an inadequate allowance made for inflation (Ng and Loosemore, 2007), can be avoided. With this consideration, the inflation and interest rate fluctuations are assigned to the investor as a risk of investing. These allocations are quite surprising, especially considering that this perspective comes from the investors. The result is somewhat in line with PPP research in the UK (Li et al., 2005), which is deemed a mature PPP market. The inflation risk for PPP construction projects in UK is allocated primarily to the private sector but with perceived opportunities for sharing with the government. Meanwhile, the interest rate fluctuation is solely the responsibility of the investor (Li et al., 2005). Phang (2007) (in his research on urban rail transit PPPs) and Cooper et al. (2005) also concluded that these two risks are better allocated to the private sector (investor). Other studies (Ke et al., 2010; Roumboutsos and Anagnostopoulos, 2008; Grimsey and Lewis, 2004) considered that both risks should be shared or negotiated. The reasons for this perspective may be that both parties may not be able to handle these issues alone and investors have little influence over such volatility. The role of the government in influencing the inflation and interest rates may also contribute to the shared consideration. Problems with cost overrun will certainly influence the financial situation or the cash flow of the project as a result.

Risk Mechanism with the Main Focus on Project Feasibility

The risk of project feasibility falls in the earlier stages of a project (development, detailed design and land acquisition) and is ranked ninth in the list. The risk mechanism diagram for project feasibility is illustrated in Figure 4. At the development stage during which bid documents are prepared, possible unfairness in the bidding process or an unreasonable stipulation in the bid or contract document may force an investor to withdraw. Assuming that fairness in the bidding process, this stage still contributes to a high degree of uncertainty for investors due to competition in tender (R26). The bidders should also finance several costs to provide the proposal and to participate in the tender process, including the cost of constructing a construction and business plan, which is a cost that will not be recovered if the candidate does not win the bid. Even after the project is awarded to the winner, execution problems in land acquisition may require more time and/or money than expected. The prolonged delays and the soaring costs of land may cause the investor to think twice as to whether to continue the project. Therefore, the impact of this risk is relatively higher than the degree of occurrence compared with other risks in the top 10 list.

Problems in land acquisition (R28 and R30) may be politicised to discredit the government (Wells and Gleason, 1995) and may end with shifting the location of toll route as a solution. This solution will certainly change the layout (R25) and, in most cases, will usually incur additional cost and longer time to completion. Interference from a third party (R39) with political influence in the name of public interest may also affect the feasibility of the project in the worst case. If the project can proceed, it may need to be rerouted or redesigned as a result. These problems may also force the investor to abandon the project if no reasonable compensation is offered to justify the variation. Limited information gathered during the tender stage may not equip investors with sufficient data with respect to the ground conditions and assumptions may need to be made in the analysis. If the ground condition is highly different from the available information and significantly influences the total cost of the project, the investor may reconsider the continuation of the project. Special clauses in the contract agreement are recommended for sharing this risk. Nevertheless, the degree of occurrence of this risk (reaching an extreme case) is quite small.
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Figure 4. Risk Mechanism with the Main Focus on Project Feasibility



Risk Mechanism with the Main Focus on Delays in Construction

Similar to the cost overrun in construction (R35), delays in construction (R32) could be affected by risk factors controlled by the government, including delays in issuing permits (R8), delays in land acquisition (R28) and change orders. However, again, these types of delays are usually accompanied with time extensions and possible financial compensation by the government. Because the time extension from the government due to this risk is typically stipulated in the contract agreement, no considerable effects have resulted from these risk events.

However, when the delays are due to financial (R12 and R15), management (R33 and R37) and technical risks (R24 and R36) under the control of the investor (as shown in Figure 5) and may indicate incompetency in the investor, work should be sped up to compensate for the time loss to complete the project on schedule. From the value of risk index, this risk falls in the top-ranked risk events, but due to the consideration that investors are mostly in charge of this risk, it was ranked at the bottom of the list. It should be noted that the risks related to financing are of major concern because two risk events (R12 and R15) that play a role in the delays in construction also appear in the top-ranked list.
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Figure 5. Risk Mechanism with the Main Focus on Delays in Construction



Severe weather conditions (R38) certainly influence the progress of construction work. Because this risk is not manageable by the investor or by the government, the consequences should be shared. The government can provide reasonable time extensions and the risk of financial losses due to unproductive days is borne by the investor.

With the above explanations of the mechanism of the top-ranked risk events, the allocation of risks can be summarised in Table 3 along with comparisons from other studies related to PPP projects. Although this study is limited to the perspective of investors in tollway construction and operation in Indonesia, the results are comparable with studies from other countries. Ten out of 18 risk events are judged as suitable to be shouldered by the government. One risk event, severe weather, should be shared between the government and the investor while the remainder are allocated to the investor.


Table 3. Comparison of Risk Allocation in PPPs with Other Literature Results
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CONCLUSION

The objective of this study was to assess and allocate the important risk events in PPPs for tollway construction and operation in Indonesia. The primary data for the study were gathered from a qualitative risk assessment survey. Interviews and discussions were also conducted to strengthen the findings.

Fifty-five risk events were assessed by the respondents using a 5-point Likert scale for the degrees of occurrence and impact. Based on the assessment, a R1 was estimated and used as a reference to classify the importance of the individual risk events. The top-ranked risk events were selected and allocated to the various project stages for analysis. The allocations to the project stage showed that 8 out of 18 risks are related to the land acquisition process, while 9 out of 18 risk events occur in the construction stage. This observation indicates the importance of the land acquisition stage (in addition to the construction process of a PPP project) from the perspective of the investors. The risk mechanism diagram developed by Niwa (1989) was adopted with modifications to explain the relationship and interaction between risk events and risk factors.

Land acquisition problems, which represent the major risks in the top-ranked risk event list, lie mainly under the control of the government. These risks trigger long delays and cost overruns. Cash available to investors also contributes to delays because investors are currently responsible for the cost of land acquisition. However, the degree is considered less significant than other factors that influence land acquisition. Investors should focus on the estimation of tollway volume in their financial calculations because this is a factor considered an investment risk and thus should be borne by the investors. Available information on road feeders planned to support the tollway should be prudently included because the road construction may not materialise. The tollway agreement should also clearly include a specific clause on procedures for toll fee increments and schedules. Reliance on available regulations may not provide a strong foundation if political issues are involved. Cost overruns in the construction stage, excluding change orders, are solely the responsibility of the investors. Inflation and interest rates should be also carefully considered in the cost estimation process. The project feasibility risk is mostly affected by factors within the scope of government control, particularly if the continuity of the project is challenged with prolonged land acquisition problems. Whatever the reason and the factor, the risk will lead to monetary and time losses for the investors. Investors should also focus on cash flow in financing the construction of the project because this problem may have significant effects on the completion of the project.

These findings are expected to be useful for the government as sources for review and upgrade of the regulations and practices of tollway investment risk management. The government should concentrate additional attention on reviewing the regulations and agreements that can ease the risks related to the land acquisition process so that additional private investors can be attracted to participate in infrastructure development. Acquisition of land for development by the government before offering the tender is one option that should be considered. These findings are also expected to provide the private sector with an extensive description of the challenges and opportunities inherent in the risk administration of investing in tollway projects in Indonesia.


Although this study was limited to the perspective of investors in Indonesia, the preferred allocation of risks is comparable to that of studies in other countries, which indicate that the findings may equally apply to the risk management of infrastructure sectors in other developing and developed nations. The relative importance of the risks may differ due to country-specific conditions and the maturity of the PPP market.
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Abstract: The purpose of this study is to examine how the relationship between leaders and employees under them (leader–member exchange, LMX) impact training transfer, training maintenance and training generalisation of employees that has been trained on various continuous professional development programmes. Using a survey research, 160 construction professionals that have attended continuous professional development (CPD) programmes of their respective professional bodies were asked to respond to the structured questionnaires. Direct supervisors of sampled respondents were also interviewed to corroborate the responses of their followers. The data generated were subjected to both inferential and descriptive statistics. The findings in this study indicates that LMX, training motivation and outcome expectancy are positively related to training effectiveness. The practical contributions of this study are twofold: The first has to do with leadership. The professional who has a good relationship with his or supervisor stands a much better chance of benefitting from the training. Secondly, leaders can directly influence their employees’ training motivation and this has a positive impact on how they transfer new skills, maintain them over time and how they use them in other domains of their jobs.

Keywords: Leader influences, Motivation, Training effectiveness, Construction professionals, Nigeria



INTRODUCTION

A performance improvement intervention that is used almost universally in organisations is training. Training is defined as a planned learning experience designed to bring about permanent change in an individual’s knowledge, attitudes or skills (Noe, 2009). As organisations strive to enhance performance through their human capital, workplace learning professionals and trainers are increasingly expected to deliver results. Formal learning interventions in the contemporary workplace are designed and delivered with the expectation of improving organisational and employee performance. Ensuring that skills acquired during training are used in the workplace, or transferred to the job, remains of critical importance for researchers and practitioners (Scaduto, Linday and Chiaburu, 2008). In recent years, investments in training activities have increased all over the world (Velada et al., 2007). However, unsettling questions continue to be raised about the return on this investment. The exact amount of transfer varies from author to author; some indicate that only 10% of all training-related expenditures actually result in the transfer of recently acquired skills and knowledge back to the job (Fitzpatrick, 2001). According to Burke and Baldwin (1999), there is much evidence suggesting that a considerable part of organisations’ investment in training does not result in optimal transfer. To improve job performance, the skills and behaviours learned and practiced during training have to be transferred to the workplace, maintained over time, and generalised across contexts (Holton and Baldwin, 2003). This “transfer problem” presents a big challenge for organisations, given that training is considered to be a primary leverage point by which organisations influence their corporate performance (Kozlowski et al., 2000). As transfer of training remains an important issue for researchers and practitioners (Holton and Baldwin, 2003), it becomes essential to investigate relationships that include central, but less frequently studied training effectiveness predictors. Researchers have called for studies on training effectiveness, in an effort to include both individual and organisational contextual factors as antecedents of transfer of training (Colquitt, LePine and Noe, 2000; Quinones, 1997). For example, although work environment aspects are important for training transfer (e.g. Burke and Hutchins, 2007), they are not sufficiently examined in existing literature. It has also been suggested that future studies look at the role of motivation in the relationship between contextual factors and learning, and other training outcomes (e.g. training transfer, maintenance and generalisation). For example, Tracey et al. (2001) discuss the importance of future research examining the impact of training motivation on different effectiveness criteria, and similar research needs were suggested in other studies (Cheng and Ho, 2001; Tracey et al., 2001). Specifically, whereas acknowledging that individual characteristics are related to training motivation and training outcomes, Colquitt and colleagues (Colquitt, LePine and Noe, 2000) maintain that researchers tend to ignore situational aspects. Therefore, there are calls for studies where the social context is connected with training motivation and transfer (Colquitt, LePine and Noe, 2000), and specifically for connecting leader–member exchange (LMX) and training dimensions. The aim of this study is to examine how LMX impact training effectiveness. More specifically, training effectiveness outcomes include transfer of training, training maintenance and training generalisation. Transfer of training is defined as “the degree to which trainees effectively apply the knowledge, skills, and attitudes gained in a training context to the job” (Baldwin and Ford, 1988). Training maintenance is defined as the reproduction of trained skills in a new setting, and training generalisation refers to the adaptation of trained skills to a more complex task situation (Ford et al., 1998).

The Relationship between a Leader and a Follower

LMX theory posits that leaders and members engage in a role development process during which differentiated role definitions develop between a leader and an individual employee (Graen and Cashman, 1975). Whereas low-quality relationships involve rudimentary exchanges that typify the basic employment contract, high-quality relationships are characterised by mutual trust, respect, and loyalty between leader and employee. Based on the concepts of social exchange (Blau, 1964) and reciprocity (Gouldner, 1960), LMX theory posits that the exchange relationship creates a feeling of obligation in members to reciprocate high-quality relationships (Graen and Uhl-Bien, 1995). As such, high-LMX employees are sometimes referred to as “trusted assistants” who are committed to the leader and who enhance their leader’s effectiveness (Liden, Sparrowe and Wayne, 1997). Research has demonstrated that LMX is related to important employee and organisational outcomes such as job performance, organisational citizenship behaviour, job satisfaction, organisational commitment, retention and openness to organisational change (e.g., Hofmann, Morgeson and Gerras, 2003; van Dam, Oreg and Schyns, 2008). It is generally expected that high-LMX employees engage in more learning activities than do low-LMX employees (e.g., Driver, 2002; Maurer, Pierce and Shore, 2002; Paparoidamis, 2005). Although researchers proposed that supervisor support is positively related to training transfer (e.g. van der Klink, Gielen and Nauta, 2001; Velada et al., 2007), there are limited empirical studies examining the relationship between a leader and a follower. This relationship is frequently referred to as LMX (e.g. Gerstner and Day, 1997; Murphy and Ensher, 1999). Built into these exchange relationships is the fact that leaders form different relationships with each follower, making it possible that at any given time, a leader will have many different exchange relationships with various subordinates (Gerstner and Day, 1997; Wang et al., 2005) and discretionary behaviours, or behaviours that go beyond formal task requirements (Ilies, Nahrgang and Morgeson, 2007). In addition, LMX has been linked to many different organisational outcomes and has been found to have a positive relationship with job satisfaction (Murphy and Ensher, 1999), organisational commitment (Gerstner and Day, 1997) and a negative relationship with turnover (Gerstner and Day, 1997). As related to training, Velada and coauthors (Velada et al., 2007) recently investigated whether aspects of the work environment (performance feedback and supervisor support) predicted the transfer of training. Specifically, performance feedback from the supervisor that was received after training had a significant correlation with skill transfer. In their study, performance feedback was defined as an indication from management about how well an employee is performing on the job. Feedback concerning the newly acquired knowledge and skills, and how these relate to job performance, increases the probability of its transfer to the workplace (Velada et al., 2007). Although positively related to training transfer, the other component of the work context – supervisor support – did not predict skill transfer. This is a finding that is consistent with several other studies examining support coming from a vertical source (e.g. Chiaburu and Marinova, 2005; van der Klink, Gielen and Nauta, 2001). These inconsistent results of supervisor support on training transfer may be because support dimensions are proximal and specific to training transfer aspects. For example, supervisors engage in discussions with the employees (Lim and Johnson, 2002) and provide feedback (Velada et al., 2007). Unfortunately, more distal aspects and diffuse support aspects, such as the relationship of the employee with one’s direct leader (or LMX) and its influence on training effectiveness, have received little empirical attention. The current study focuses on filling this gap and examining how LMX impact training effectiveness.

Processes Leading To Training Effectiveness

The current study focuses on training motivation and outcome expectancy as individual factors having an effect on training outcomes. For example, there are particular training characteristics that are essential preconditions for learning, such as training motivation (Goldstein and Ford, 2002), the first individual factor investigated in the present study. Training motivation refers to the “intensity and persistence of efforts that trainees apply in learning-oriented improvement activities before, during and after training” (Burke and Hutchins, 2007). There is evidence suggesting that there are differences in the amount of training motivation among different trainees, and that it relates to the success of the trainees in the subsequent training program (Goldstein and Ford, 2002). For example, Scaduto, Linday and Chiaburu (2008) investigated both individual and contextual predictors of training transfer, maintenance and generalisation. Their findings suggest that training motivation is directly related to all components of training effectiveness (positive correlation with training transfer, maintenance and generalisation). Furthermore, high-quality leader–member relationships have a positive influence on employees’ levels of empowerment, which are described by Kang and Stewart (2007) as a motivating factor and supported empirically in other studies (Liden, Wayne and Sparrowe, 2000). In addition, because LMX relationships are based on social exchanges, there is a perceived commitment on the part of subordinates to reciprocate high-quality relationships (Hofmann, Morgeson and Gerras, 2003). One way in which subordinates can reciprocate these relationships is by engaging in discretionary behaviours. Reciprocation is not limited to these behaviours, and employees can also engage in such behaviours as paying attention to skill application in a work setting (Hofmann, Morgeson and Gerras, 2003). More importantly, employees will be motivated to maintain the skills in time (training maintenance) and will go the extra mile and generalise these skills to new situations (training generalisation).

The second individual factor of interest influencing training effectiveness is outcome expectancy. According to Stone and Henry (2003), outcome expectancy is defined as “the consequence of an act and not the act itself”. Concretely, the central idea of expectancy theories is that the influence on an individual to take on a specific behaviour is a function of: (1) his or her expectations that the behaviour will result in a specific outcome and (2) the sum of the valences (or values) that he or she gains from the outcome. In a training context, in most cases, learners who are motivated have two beliefs: (1) making an effort during training will result in learning and (2) the material they learn will be useful for achieving valued outcomes back on the job (Brown and Ford, 2002). There is both theoretical and empirical support for the importance of this second belief, which is related to Vroom’s (1964) expectancy theory (Brown and Ford, 2002). This theory suggests that the motivating force behind specific choices originates mainly from perceptions of the utility or value of that choice (Brown and Ford, 2002). According to Vroom’s theory (1964) an individual is more likely to pursue choices, and make an effort, when he or she believes the result will be valued outcomes. Empirical support for the importance of utility perceptions demonstrated a high correlation between beliefs in the value of training and specific motivation to do well in training (Alliger et al., 1997) Leaders, through their complex relationships with followers, can have an influence on follower expectancies, in that they provide formal rewards for task performance and for discretionary behaviours (by having a choice on positioning specific employees in the in- or out-group through high or low LMX relationships). Therefore, a good relationship between the leader and the follower would include communication about what behaviours are tied to good – and bad – performance. If the organisation has done a good job of aligning the training outcomes with necessary employee performance, then the benefits of training transfer would be apparent to the employee, subsequently adding to their outcome expectancy regarding the training. Put another way, if the leader and follower agree (through a good LMX relationship) on what is important from a performance standpoint, and if they see the training as contributing to this desired performance, then employee outcome expectancy would increase because training is a path to the performance desired by the leader (and the organisation).


Therefore, based on the previous discussion, the following hypotheses are proposed:


Hoa: LMX will not be positively related to (a) training transfer, (b) training maintenance and (c) training generalisation.

H1a: LMX will be positively related to (a) training transfer, (b) training maintenance and (c) training generalisation.

Hob: Training motivation not will be positively related to (a) training transfer, (b) training maintenance and (c) training generalisation.

H1b: Training motivation will be positively related to (a) training transfer, (b) training maintenance and (c) training generalisation.

Hoc: Training motivation will not mediate the relationship between LMX and training outcomes (transfer, maintenance, generalisation).

H1c: Training motivation will mediate the relationship between LMX and training outcomes (transfer, maintenance, generalisation).

Hod: Outcome expectancy will not mediate the relationship between LMX and training outcomes (transfer, maintenance, generalisation).

H1d: Outcome expectancy will mediate the relationship between LMX and training outcomes (transfer, maintenance, generalisation).



RESEARCH METHOD

The study embraces both quantitative and qualitative methods of data collection. Relevant information is sourced from construction professionals (architects, builders, quantity surveyors and civil engineers) who have participated in various continuous professional development programmes organised by their respective professional bodies. This class of professionals were selected because it is mandatory for them to undergo continuous professional training before they will be registered to practice. Respondents were asked to indicate their judgement on identified leader member exchange factors, training transfer factors, training maintenance factors, training generalisation factors, training motivation factors and outcome expectancy factors. A 5-point scale was used to assess the importance of these factors. Section A addresses questions on name and type of organisation, years of construction industry experience. For each factor, an important index was determined. Questions on section B to G are quantitative in nature. Section B comprises 24 questions on leader member relationship, Section C comprises 15 question on training transfer, Sections D, E, F and G comprise 2, 3, 10 and 3 questions respectively on maintenance, generalisation, motivation and outcome expectancy. The population upon which the respondents were stratified comprises government establishment (120 respondents), contracting organisations (100 respondents) and consultancy firms (100 respondents). Using stratified random sampling technique; a total number of 160 respondents were selected for study from each group. Focus group interview were also conducted with all the direct leaders of construction professionals that were sampled. The outcome of the interview is summarised below.


Measures

In this study previously published scales was used to collect data relevant for the study. All measures were assessed using a 5-point Likert-type scale (1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; and 5 = strongly agree). Cronbach’s alpha is the most widely used criteria to measure the reliability of items for each construct. LMX: This construct was measured with the LMX7 designed by Graen, Novak and Sommerkamp (1982). It consisted of seven items; “I always know how satisfied my supervisor is with what I do”, a = 0.85. Training motivation was measured using a scale developed by Noe and Schmitt (1986) (15 items, “I try to learn as much as I can from training programs”, a = 0.79). The training outcome expectancy was based on a scale developed by Stone and Henry (2003) and adapted for organisational outcomes (eight items, “Working with the techniques from this course will result in obtaining better work outcomes” and “Knowing and applying skills learned in class will help advance my career”, a = 0.89). Three variables (training transfer, training maintenance and training generalisation) were used in measuring training outcomes. The scales were adapted from Xiao (1996), Gist, Stevens and Bavetta (1991) and Tesluk (1995).

RESULTS

Data collected from Section A of the research instrument shows that 44 (27.5%) of the respondents are architects, 39 (24.4%) are quantity surveyors, 37 (23.1%) are civil engineers while the remaining 40 (25.0%) are builders. Majority of the respondents 68 (42.5%) had more than 25 years construction industry experience, while 42 (26.25%) had experience ranging between 15–20 years. Others are 30 (18.75%) for industry experience ranging between 10–14 years while the last group recorded 20 (22.5%) for industry experience of 5–9 years. The implication of this result is that most of the respondents had enough knowledge and experience to make useful contribution to this area of research.


Table 1(a). Professional Group of Respondents



	Professional Groups
	Frequency
	Cum. Freq.
	Percentage
	Cumulative Percentage



	Architects
	44

	44

	27.5%

	27.5%




	Quantity surveyors
	39

	83

	24.4%

	49.9%




	Civil engineers
	37

	120

	23.1%

	75.0%




	Builders
	40

	160

	25.0%

	100.0%

	



	Total
	160

	
	
	



Table 1(b). Industry Experience of Respondents



	Industry Experience
	Frequency
	Cum. Freq.
	Percentage
	Cumulative Percentage



	(5–9) years
	20

	20

	12.5%

	12.5%




	(10–14) years
	30

	50

	18.75%

	31.25%




	(15–20) years
	42

	92

	26.25%

	57.50%




	More than 25 years
	68

	160

	42.5%

	100.0%




	Total
	160

	
	
	



Relationship between LMX and Performance Outcomes

Means, standard deviations and correlations are presented in Table 2. Hypothesis 1, predicted direct positive relationships between LMX and the three performance outcomes. As expected, LMX was positively related to transfer (r = 0.303, p < 0.05), maintenance (r = 0.253, p < 0.05) and generalisation (r = 0.302, p < 0.05) of training skills. Hypothesis 2 predicted a direct positive relationship between training motivation and the three performance outcomes. As expected, training motivation was positively related to transfer (r = 0.466, p < 0.05), maintenance (r = 0.446, p < 0.05) and generalisation (r = 0.237, p < 0.05) of training skills. Therefore, Hypotheses 1 and 2 were supported. Additionally, outcome expectancy was positively related to transfer (r = 0.531, p < 0.05), maintenance (r = 0.455, p < 0.05) and generalisation (r = 0.342, p < 0.05). Lastly, as shown in Table 1, LMX was positively correlated to both training motivation (r = 0.358, p < 0.05) and outcome expectancy (r = 0.271, p < 0.05).


Table 2. Means, Standard Deviations, Correlations and Reliabilities
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Regression Results

Hypothesis 1 was also supported from the regression analysis. As shown in Table 3, LMX is positively related to transfer (β = 0.358, p < 0.05), maintenance (β = 0.303, p < 0.05) and generalisation (β = 0.253, p < 0.05).

Hypotheses 3 and 4 predicted a mediating effect of training motivation and outcome expectancy, respectively. According to extant literature, the following relationships must be investigated in order to demonstrate mediation. First, the relationship between the predictor (LMX) and the outcome variables (transfer, maintenance and generalisation) must be significant. As shown in Table 3, LMX was positively related to these outcomes. Second, the predictor must be related to the mediators. As shown in Table 2, LMX was positively correlated to both training motivation and outcome expectancy. Third, the path between the mediators and the criteria must be tested, and the positive relationships between the training motivation and the transfer outcomes are supported (see Table 3, all correlation coefficients higher than 0.40, p < 0.05). For Hypothesis 3, the effect of the LMX on the outcome variables, controlling for training motivation should decrease (for partial mediation), or become non-significant (for full mediation). After entering training motivation into the equation, the relationship between LMX and transfer (β = 0.00, non-significant [ns]), maintenance (β = 0.00, ns) and generalisation (β = 0.00, ns), became non significant; hence, the mediating test was meaningful for all three of the outcome variables, supporting Hypothesis 3. Training motivation fully mediated the relationship between LMX and transfer (β = 0.423, p < 0.05), maintenance (β = 0.531, p < 0.05) and generalisation (β = 0.455, p < 0.05).


Table 3. Hierarchical Regression Analysis Results
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Hypothesis 4 predicted a mediating effect of outcome expectancy. The same procedure used for the previous hypothesis was used to test this hypothesis. In addition to the relationship between LMX and the criteria (demonstrated above, for Hypothesis 3), as shown in Table 2, LMX was positively related to outcome expectancy. The path between the mediator and the criterion must be tested using LMX and outcome expectancy as predictors of the outcome variables. After entering outcome expectancy into the equation, the relationship between LMX and transfer became, again, non significant (with standardised coefficients close to zero); hence, the mediating test was meaningful for all three outcome variables. There was support for Hypothesis 4, and outcome expectancy fully mediated the relationship between LMX and transfer (β = 0.237, p < 0.05), maintenance (β = 0.283, p < 0.05) and generalisation (β = 0.305, p < 0.05)

Findings from Interview

Majority of the leaders are of the opinion that LMX are positively related to (1) training transfer, (2) training maintenance and (3) training generalisation. This provides support that leader – follower congruence on LMX does matter. According to the leaders where the relationship between a leader and a follower is favourable, the impact of this relationship on training transfer, training maintenance and training generalisation is usually positive. Their views are consistent with the inference drawn from the responses of followers on the relationship between LMX and training outcomes.

The leaders interviewed are in agreement that training motivation is positively related to (1) training transfer, (2) training maintenance and (3) training generalisation. According to them followers with higher pre-training motivation have greater learning outcomes as compared to followers with lower pre-training motivation. This corroborates the responses of the followers. The outcome of interviewing the leaders also indicates that motivation mediates the relationship between LMX and training outcomes (transfer, maintenance and generalisation). They insisted that motivation to learn in training has a large effect on (transfer, maintenance and generalisation). They are of the opinion that training outcomes are higher for motivated trainees than unmotivated trainees.

The leaders interviewed are of the opinion that trainees who perceive the work setting as providing the necessary resources to perform job tasks and have supportive interpersonal relationships with supervisors, characterised by open communications and opportunities to receive feedback and reinforcement are likely to transfer, maintain and generalise their training. This provides support that outcome expectancy mediates the relationship between LMX and training outcomes (transfer, maintenance and generalisation).

DISCUSSIONS AND CONCLUSIONS

Theoretical and Practical Study Contributions

The purpose of this study was to examine how LMX impact training effectiveness (training transfer, training maintenance and training generalisation). This study focus on this particular aspect of the work environment to compensate for the scarcity of research in this area (Burke and Hutchins, 2007) and attempt to contribute both theoretically and practically to the training effectiveness and leadership research domains. In this study, empirical test was used to test the relationship among the study variables. The findings in this study suggests that leader member relationship was positively related to training effectiveness (training transfer, maintenance and generalisation). This results is supportive of previous research findings (Scaduto, Linday and Chiaburu, 2008; Chiaburu and Tekleab, 2005; Colquitt, LePine and Noe, 2000; Ilies, Nahrgang and Morgeson, 2007; Kozlowski et al., 2000). Knowing the nature of their standing with their leader, to help them solve work issues and, more generally, having an effective work relationship with their leader (all aspects of LMX as evaluated in this study), are beneficial for training transfer. The results of the study also indicate that training motivation was positively related to training transfer, maintenance and generalisation. This agrees with the findings of Scaduto, Linday and Chiaburu (2008). The study also found out that outcome expectancy was positively related to training transfer, maintenance and generalisation. This result is consistent with the findings of Stone and Henry (2003) and Brown and Ford (2002). According to this literature, outcome expectancy influences training effectiveness. The central idea of expectancy theories is that the influence on an individual to undergo training is a function of his or her expectations that the training will result in a specific outcome and this will correspond to the sum of valences he or she expects to gain from such training. The study further discovered that training motivation fully mediated the relationship between LMX and training effectiveness and outcome expectancy mediated the relationship between LMX and training effectiveness. As suggested in prior theories, but captured to a limited extent in empirical work in a training setting, leaders are powerful motivating forces and can manage the outcome expectancies of their followers (e.g. Scaduto, Linday and Chiaburu, 2008). The findings demonstrate the importance of leader–follower relationships. Showing processes through which the leader influences employees’ training effectiveness, especially in managing the performance–outcome link (conceptualised as outcome expectancy) is important.

The practical contributions of this study are twofold. The first has to do with leadership. The existence of direct relationships between LMX and training effectiveness has implications for the individual (in terms of training material learned and performed on the job) and for the organisation. Therefore, less than ideal relationships and exchanges between employees and their leaders can stall training transfer and related outcomes (maintenance and generalisation). This point to the fact that the effectiveness of training programs and the design interventions extends beyond the individual participating in the training, the particular type of training, the intervention design features to the relationship between the leader and those that were trained. The individual who has a good relationship with his or her supervisor (which enhances communication of organisationally relevant and important information) stands a much better chance of benefiting from the training. This in turn leads to positive outcomes, both for the individual and the organisation. The second aspect is related to training motivation and outcome expectancy as intervening processes. Leaders can directly influence their employees training motivation and this has a positive impact on how they transfer new skills, maintain them over time and how they use them in other domains of their jobs. Of importance here is the fact that employees do not enter, remain and exit the training situation in a neutral state. The entire experience is influenced by their perception of the relationship with the direct leader. This can either enhance or hinder (in the case of a negative LMX relationship) their motivation. Leaders are also a source for trainees’ outcome expectancies, and this study shows the need to actively manage information in this particular domain. Practically, leaders can (and should) inform their followers on how their performance during training is related to outcomes of interest to the employees. In conclusion, this study has advanced knowledge of training effectiveness and leader influence on training transfer.

Future Research Directions

This study suggests a number of directions for future research. One area that needs more attention is on the reasons for the low rates of organisations that incorporate training activities to improve transfer before, during and after training. While many studies have attempted to improve transfer through various interventions, relatively few have sought to understand why it remains a problem. In this regard, more research is needed on both transfer generalisation and maintenance.
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Abstract: This study evaluates the influence of project plans on the outcome of design-build projects. The purpose is to ascertain whether the level of use of project plans can be utilised to improve the outcome of projects procured by the design-build method. To achieve this purpose, a field survey of 42 projects procured by the design-build method and selected by stratified random sampling was conducted. Data were collected with the aid of structured questionnaires and analysed using percentage, mean and the Spearman correlation test. The results of the study indicate that the level of use of project plans has significant influence on some parameters of the design-build projects’ outcome. The results also indicate that the inception, design, tendering and construction plans are not prepared in many of the projects sampled. The study concludes that the level of use of project plans can be used to reduce the high time and cost overruns recorded in design-build projects and that there is room for stakeholders to increase the level of use of project plans in design-build projects. The study suggests that stakeholders should ensure that the required project plans are prepared when projects are procured by design-build.

Keywords: Nigeria, Procurement method, Project planning, Project outcome



INTRODUCTION

Procurement methods have become an important issue in the construction industry because every project must be procured by a method. The importance and concern given to procurement methods in the industry are based on two reasons. First, the procurement of construction projects involves a series of processes that are interrelated and sequential. The effectiveness and the efficiency of the processes have considerable impact on the success or failure of projects. Naoum (1991), Mohsini and Davidson (1992), Bennett, Pothecary and Robinson (1996), Sanvido and Konchar (1998), Molenaar and Songer (1998), Ojo, Adeyemi and Ikpo (2000), Chan, Ho and Tam (2001), Ibbs et al. (2003), Ling et al. (2004) and Idoro (2006; 2007) maintain that the outcome of projects is the gauge for evaluating the performance of procurement options. Second, several procurement methods are available for a developer to adopt in procuring a project. Accordingly, the project developer faces a major challenge in selecting one method out of many. Alhazini and McCaffer (2000) maintain that each project has its own characteristics and requirements, and for a project to be successful, the procurement method must address the technical features of the project alongside the clients’ and contractors’ needs.

One of the available options for procuring construction projects is using the Design-Build (DB) method. Although Chan (2000) describes DB as a recent arrangement that was conceived as a solution to the numerous shortcomings in the traditional contract method, Tenah (2000) maintains that the DB approach predated the Design-Bid-Build (DBB) approach and that the Renaissance era marked the split between the design and the construction functions. Tenah (2000) traces the practice of combining the design, engineering and construction functions, which is now regarded as DB, to ancient times when the construction was overseen by a master builder appointed by the king or ruler to execute both the design and the construction. He maintains that most of history’s great engineering feats, such as the Pyramids at Gaza, the Great Wall of China and the Taj Mahal in India, were DB jobs. Since its inception, the DB method has gained wide acceptance and has become one of the most popular options for procuring construction projects in most developed and developing economies. In the United Kingdom (UK), Ling, Kee and Lim (2000) argue that the DB arrangement has been practised since the 1960s. Franks (1990) finds that 15%–20% of building projects in the UK were procured by DB in the early 1990s. By the mid-1990s, Holt, Olomolaiye and Harris (1996) put the percentage of all construction projects that were procured by DB at 20%, while Bennett, Pothecary and Robinson (1996) put the percentage of the market for new buildings constructed by DB at 23%. In 1991, Bennett, Pothecary and Robinson (1996) maintain that approximately 5% of all construction in the United States (US) was procured by DB, while Yates (1995) reports that in the mid-1990s, the DB approach was used in more than one-third of construction projects procured in the US.

In developing countries, the use of the DB approach began much later. The Building and Construction Authority (2002) reports that the public sector in Singapore began adopting the approach for construction works in 1992. In a study of the procurement options used in the Finnish construction industry, Oyegoke (2004) notes that DB is one of the three prominent procurement options. He finds that the option accounts for 13%–28% of the annual number of construction contracts and an average of 15.6% of the total value of new projects procured in Finland between 1989 and 2001. He states further that the option accounts for 8%–12%, with an average of 12%, of the total number of projects procured in Finland within the same time period. In the Nigerian construction industry, although the adoption of DB is a recent development, it has also gained wide acceptance. Ogunsanmi and Bamisile (1997) and Odusami (1999) find that the DB method is now widely used for the procurement of construction projects. In a survey of construction projects, Idoro (2006) finds that many of the projects sampled were procured by the design-build method. The study indicates that design-build is gradually gaining wide acceptance in the Nigerian construction industry.

In recent times, research efforts on the procurement option have been mostly directed towards assessing performance, with little concern about how to improve it. Rowlinson and Newcombe (1986) assess the performance of the DB and the DBB options and discover that while the cost-overruns in projects procured using the two options are the same, the time-overrun in projects procured by DBB is considerably higher than that of projects procured by DB. The duo discovers that the cost-overrun in DBB and DB projects is 4%, while their time-overruns are 70% and 40%, respectively. In another study, Konchar and Snavido (1998) discover that DB options solve many problems inherent in the DBB method and that DB projects experience 5.2% fewer changes than DBB projects, which experience 11.4% more changes in their schedule. In another study, Pocock et al. (1996) discover that projects procured by the design-build method were better than the traditional contract method in cost and schedule growth, the number of contract modifications per millions of dollars and the percentage of changes due to design inefficiency. In Nigeria, there is concern about the method’s performance. In a study that compares the performance of traditional contract and design-build methods, Idoro (2006) discovers that the difference between the percentage of the time-overrun to the initial contract period and the cost-overrun to the initial contract sum of the projects procured by the two methods is insignificant. The results of the study show that the Nigerian construction industry has yet to derive the numerous advantages, in particular the time advantage, in procuring projects by the design-build method.

The background above shows that the problem with using the DB method in Nigeria involves the long delay and the high cost-overrun recorded in projects procured by the option. The challenge faced by researchers and stakeholders in the Nigerian construction industry involves reducing the high overrun in the delivery time and the cost of projects procured by the method. One of the ways to achieve this goal is to ensure that effective and efficient planning is executed when projects are procured by the option. Research studies agree that planning has a considerable effect on the outcome of projects. Faniran, Oluwoye, and Lenard (1998) argue that the objective of project planning is to complete a project within a fixed time, at a previously estimated cost and to a specified standard of quality. This assertion implies that the effectiveness of project planning is measured by the project performance. Naoum (1991), Ling and Chan (2002) and Thomas et al. (2002) also regard project performance as the basis of evaluating the effectiveness of project planning. Naoum, Fong and Walker (2004) describe planning as one of the key tools that stakeholders use to ensure that construction projects are successful. Idoro (2009) argues that the measures of the effectiveness of project planning and the measures of project performance are the same. The implication of these assertions is that the level of planning for the delivery of a project has a considerable effect on how successful the project will eventually be. A completed project is the end product of every procurement process, and the success or failure of the project remains the gauge for determining the success or failure of the procurement option adopted. Accordingly, the parameters of the project success serve as the parameters of the success of the procurement methods. As the project outcome is an indicator of the performance of the procurement methods, it follows that one of the tools that can be used to improve the performance of the procurement methods is planning. Two aspects of planning can contribute to project success: (1) the preparation in terms of the level of planning (number of plans prepared), or whether the required plans are prepared, and the quality of planning (quality of plans prepared), or whether the plans are well prepared and (2) the implementation in terms of the effective implementation of the plans and the achievement of their targets, deadlines and standards. As in other procurement methods, the level and quality of planning and their effective implementation contribute significantly to the success or failure of the projects procured by DB. Project planning and project performance are two complementary issues in project management. The basis of project success or failure is defined in the project planning; without planning, stakeholders have no bases for measuring progress and determining whether a project procured by design-build or any other method is a success or failure.

To find ways of improving the performance of projects procured by DB, this study evaluates the influence of the use of project plans on the outcome of projects procured by the DB method. The objectives are to evaluate the levels of use of each of the selected project plans in the project delivery in terms of the proportion of projects for which a plan is prepared, the levels of planning executed at the inception, design, tendering and construction stages in terms of the proportion of plans actually prepared among the plans expected to be prepared in each stage and the overall level of use of project plans in projects procured by the DB option and their influence on the project outcome. The achievement of these objectives is significant in several ways. First, the evaluation of the levels of use of the important project plans, the levels of use of project plans at the four stages and the overall level of use of project plans will assist stakeholders to determine the level and adequacy of the efforts they devote to the planning of projects procured by the method. Second, the evaluation of the influence of the levels of use of project plans at the inception, design, tendering and construction stages and the overall level of use of project plans on the outcome of projects procured by the DB method will assist stakeholders to evaluate the effectiveness of their planning efforts. Third, the results will assist stakeholders reduce overruns in the delivery time and the cost of projects procured by the method through planning, thereby improving the performance of the procurement option.

Conceptual Framework for the Study

The variables used in the study are classified into two categories: project plans and project outcome. Twenty-one important project plans are used as the indicators of project planning in the study. The plans were classified into four project delivery stages: inception, design, tendering and construction. The plans selected for the project inception stage are the life-cycle chart, the survey plan, the value analysis report, the clients’ cash-flow chart and the feasibility and viability report. The plans selected for the project design stage are the project specifications, the quality management plan, the bill of quantities, the Occupational Health and Safety (OHS) management plan, structural drawings, the buildability report, architectural, electrical and mechanical drawings and the Environmental Impact Analysis (EIA) report. The plans used in the tendering stage are the method statement and the project budget. The plans selected for the construction stage are the programme of work, the material, labour and plant schedules.

The parameters selected as the indicators of project outcome are classified into two categories: subjective and objective indicators of project outcome. Three parameters, clients’ assessment of project duration, cost and quality, used in the study are the subjective indicators of the project outcome. Two parameters, the percentage of the time-overrun to the initial contract period and the percentage of the cost-overrun to the initial contract sum, are the objective indicators of the project outcome.

Research studies show that there is a relationship between the two categories of variables used in the study. The variables of project planning are known to likely influence the variables of the project outcome. The conceptual framework adopted in the study is based on this relationship. The framework is presented in Figure 1.
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Figure 1. The Conceptual Framework for Evaluating the Relationship between Project Documents and the Project Outcome



Hypothesis of the Study

To evaluate the influence of the level of use of project plans on the project outcome, a research hypothesis is postulated. The hypothesis is as follows:

The levels of use of project plans at the inception, design, tendering and construction stages and the overall level of use of project plans in projects procured by the design-build method have no significant correlation on the outcome of the projects.

Procurement Methods

Unlike other products that the customer can buy directly from the market, construction projects are usually procured by a chain of processes, which is known as the procurement method. Franks (1992) describes the construction procurement method as the arrangement and the activities to be undertaken by a client to realise a project. Sanvido and Konchar (1998) describe this method as a set of relationships, roles and responsibilities of project team members and the sequence of activities required for the deployment of capital projects. Idoro and Iyagba (2008) describe the method as the responsibilities and/or contractual obligations of the parties required to perform the numerous activities involved in delivering a project to the owner and observe that variations in project participants and/or their obligations account for the differences in procurement methods. Chan (2000) and Yakowenko (2004) maintain that several options exist whereby a project can be procured and that no single option is appropriate for all projects. The Construction Industry Institute (2001) identifies 12 different project delivery methods available to a client. Some of the options are direct labour (DL), traditional contracting or DBB, DB, labour-only (LO), project management, construction management, management contracting and several public-private partnership arrangements. This study focuses on DB. This option is selected for the study because Ojo, Adeyemi and Ikpo (2000) and Idoro (2007) find that the method is a prominent procurement option in the Nigerian construction industry.

The most notable feature in procuring a project by the DB option is that the design and construction phases are integrated and performed by a single party and under the same contract. Researchers describe DB as an arrangement whereby a developer contracts a single party or entity to perform both the design and construction of a facility or project under a single DB contract (Bennett, 1992; Hovet, 1996). Tenah (2000) notes that the DB method combines the fragmented responsibilities associated with the traditional contract method into a single entity that provides both the design and construction services of a project. He maintains that this method is favoured because of the growing need to involve the contractor from a project’s inception. Despite the general acceptance that the main feature of the method is the integration of the design and construction stages, Akintoye (1994) and Turner (1997) observe that the method has variants. In an earlier study, Rowlinson and Newcombe (1986) use the relationship between the design and construction parties as the basis for the variants in the method in the UK. The duo identifies three variants: (1) pure DB, where both the design and the construction teams belong to the same organisation, (2) partial integrated design-build, where the majority of the design and construction teams belong to the same organisation, but some design functions are performed by external consultants and (3) disparate DB, where the design functions are sub-contracted to outside consultants, but the builder or design-build contractor performs the construction of the project. Bennett (1992) also identifies three variants: (1) direct DB, which involves a designer/contractor being appointed after some appraisal but without competition, (2) competitive design-build, which involves the preparation of project documents such as briefs and performance specifications by consultants to enable several contractors to offer designs and competitive prices and (3) the develop and construct method, which involves appointing consultants to design a project to a particular stage, after which a contractor completes and guarantees the design either using the client’s consultants or his own designers. In all variants, several project documents used for the execution of the projects are prepared. These documents, which are also known as project plans, are the focus of the first objective of this study.

Project Planning

Project planning is one of the most important project management functions. Hore et al. (1997) and Faniran, Love and Smith (2000) describe project planning as the optimal systematic arrangement of project resources to achieve project objectives. Project planning requires that project objectives be defined first; thereafter, the strategies to achieve them are formulated. Project planning can be described as the process of defining project objectives, determining the framework, methods, strategies, tactics, targets and deadlines to achieve the objectives and communicating them to project stakeholders. The process of project planning requires that the client’s expectations or requirements and the available resources be defined first, then matched to set project objectives, available options identified and evaluated and the most appropriate frameworks, strategies and tactics to achieve the objectives selected. Project planning also involves communicating the objectives and the frameworks, methods, strategies, targets and deadlines to achieve them to the persons, parties and organisations concerned with their implementation, monitoring and control. The process involves preparing numerous project plans, each representing defined strategies to achieve defined project objective(s). Faniran, Oluwoye and Lenard (1998) describe project planning as the process of determining the appropriate strategies for the achievement of predefined project objectives. The above studies indicate that a project plan is a document that specifies one or more project objectives and how to achieve them. Several plans are required for the effective delivery of a project. While a plan may comprise two or more objectives, two or more plans may concern the same objective. Planning is a continuous process that commences as soon as the decision on the investment is taken and does not end until the project is delivered. Accordingly, Dvir, Raz and Shenhar (2003) identify three levels of project planning: (1) the end-user level, where the planning focuses mainly on the functional characteristics of the project end product; (2) the technical level, which focuses on the technical specifications of the project deliverables that are needed to support the functional requirements and (3) the project management level, which focuses on planning the activities and processes that need to be performed to ensure that the technical work proceeds effectively. These three levels of planning can otherwise be regarded as project conception planning, project design planning and construction planning. These levels (conception, design and construction) are the project delivery stages. Therefore, the studies reviewed above tend to imply that several project documents are prepared at all stages of the project delivery. The various documents (drawings, programmes, bills, charts and schedules) are regarded as project plans. The second objective of the study is to investigate these levels of project planning.

Project Performance

Throughout the world, project performance remains a prominent issue in project delivery because projects involve defined objectives that must be achieved and numerous resources that must be efficiently utilised. Robinson et al. (2005) emphasise the need for participants involved in construction project delivery to develop and use tools for performance measurement. Josephson and Lindstrom (2007) identify 250 parameters used for measuring project performance. From reviewing previous research studies on project performance parameters, Ling (2004) identifies 70 potential factors for measuring project performance. These and other parameters that have been used in research studies can be classified into two broad categories: subjective and objective parameters. Ling (2004) states that the performance of a project is multifaceted and may include unit cost, construction and delivery speeds and the level of the clients’ satisfaction. Pinto and Slevin (1998) classify project performance parameters into (1) internal factors, which are the project variables: schedule, cost and quality, and (2) external factors, which are concerned with stakeholders’ satisfaction with the performance of a project and the perceived impact on the organisation’s effectiveness. Schedule, time, cost and quality are quantifiable, measurable and controllable and do not vary in assessment; therefore, internal factors are regarded as objective performance parameters. However, there are many project stakeholders, and their satisfaction often varies. Therefore, external factors are regarded as subjective performance parameters. Ling et al. (2004) also identify two categories of the indicators of project success: product success, which consists of the measures of the achievement of quality standards, and process success, which is composed of variables that measure the achievement of time and cost targets. Subjective parameters refer to stakeholders’ satisfaction with the end product, while objective parameters refer to project variables, such as the schedule, cost and quality, that are used for establishing and defining the project objectives and for establishing targets and deadlines for project delivery.

Stakeholders’ satisfaction has become prominent in the modern approach to performance measurement, and clients remain the most important stakeholder when considering project performance. Kotler (2000) maintains that satisfaction can be understood as a person’s satisfaction or disappointment resulting from the performance of a product as compared to the person’s expectations. Products are generally all about the customers’ expectations, and their performance should also be about the customers’ feelings. Clients are the customers in construction projects. Their requirements are the focus of projects, and project objectives are derived from clients. Thus, it follows that project performance should be about the clients’ feelings and satisfaction. Neto et al. (2007) state that matching or exceeding the client’s expectations results in a satisfied client. They argue that meeting client’s expectations can reflect how loyal a client becomes to a provider or a brand and can result in higher sales, lower levels of sensitivity to price and positive comments about the provider and the brand. Idoro (2008) maintains that the clients’ satisfaction can be measured from several perspectives. However, three parameters, time, cost and quality, remain the most prominent in research studies. Josephson and Lindstrom (2007) argue that the project goal, which considers the clients’ goals, is measured from several perspectives, but the main aim is to prompt clients to identify and clearly present their goals and to motivate all managers involved to inform and remind all individuals of the project goals. Hatush and Skitmore (1997) maintain that the success of a project is generally operationalised into time, cost and quality. Michell et al. (2007) note that clients’ primary concern is the completion of the project within the budget and deadline and at the required level of quality. Based on the above assertions, this study selected three parameters, the project time, cost and quality, that are described as the variables for measuring clients’ satisfaction.

The objective parameters of project performance are usually derived from the parameters used earlier to define the project objectives and establish targets and deadlines for project delivery. The same parameters are used for the monitoring, evaluation and control of a project. Although there are many parameters, two of them, schedule and cost, are common among research studies. The reasons for time and cost as the most common objective parameters of project performance are understandable. Michell et al. (2007) state that the timely completion of construction projects is frequently regarded as being a major criterion of project success by clients, contractors and consultants alike. They also argue that cost-overruns are identified as one of the principal factors that lead to the high cost of construction. The third parameter (quality) is commonly used when defining project objectives and setting targets and deadlines and is not a common objective parameter in research studies because, as Vincent and Joel (1995) note, stakeholders consider the goal of quality management to be customer satisfaction. From the perspective of previous studies, two parameters, the time-overrun and the cost-overrun, remain the prominent indicators of the objective measurement of the project outcome. Based on this understanding, this study selected two parameters, the percentage of time-overrun to the initial contract period and the percentage of cost-overrun for the initial contract sum, as the variables for the objective measurement of the project outcome.

RESEARCH METHODS

A field survey was conducted to collect the data used for the study. For the field survey, a list of 211 organisations composed of federal government ministries and parastatals, selected state and local governments and organised private firms was first prepared to serve as the population frame for the study. From this population, a sample of 42 organisations was selected by purposive sampling to cover the six geo-political zones (north-west, north-central, north-east, south-west, south-east and south-south) in Nigeria. The purpose of the sampling technique is to limit the study sample to organisations that adopted the design-build option to procure projects in recent years. A project with the highest value among the projects procured by the design-build method by each of the sampled organisations was selected for the study by the same sampling technique.

The instrument used for the survey was a structured questionnaire. The instrument was given to project leaders who were either the project manager, the architect or the project officer in charge of the projects. Data were collected on the levels of use of the 21 project documents that represented the different forms of planning. The documents stated in the variables of the study were classified into four project stages: inception, design, tendering and construction. The respondents were requested to indicate whether each of the plans was prepared or not prepared during the delivery of the projects. The responses were weighted as follows: prepared = 1; not prepared = 0. Data were also collected on both the subjective and the objective parameters of the project outcome. The data collected on the objective parameters of the project outcome included the scheduled delivery time, the initial budget, the actual delivery time and the final cost of the projects used for the study. The subjective parameters of the project outcome were measured using five ranks: poor, low, moderate, high and very high. These ranks were weighted as follows: poor = 1, low = 2, moderate = 3, high = 4 and very high = 5. The respondents were requested to indicate their assessment of the duration, cost and quality of their projects based on the ranks indicated in the questionnaire. In the analysis, the level of use of each plan was evaluated as the percentage of the number of projects in which the plan was prepared to the number of projects sampled. The levels of project inception, design, tendering and construction planning were calculated as the number of plans prepared divided by the number of plans selected in each project stage, while the level of overall planning was calculated as the total number of plans prepared in the three project stages divided by the total number of plans (21) selected. The mean was used to rank the levels of use of the selected project plans in each project stage and to establish the levels of inception, design, tendering, construction and overall planning and the outcome of the projects sampled. The Spearman correlation test was used to find a correlation between the levels of conception, design, tendering, construction and overall planning executed in the projects procured by the method and their outcome.

RESULTS OF THE STUDY

The data collected were analysed to achieve the objectives of the study. The results are presented as follows.

Characteristics of Construction Projects Procured by the Design-Build Method

The characteristics of the construction projects procured by the DB method in Nigeria were first investigated. For this investigation, six parameters, the construction type, the client type, the procurement management method, the building rise, the initial contract period and the initial contract sum, were used. The construction type consists of new construction and redevelopment/renovation; the client type consists of public and private clients. The building rise refers to the number of floors in a building and is classified into three categories: low-rise (1–3 floors), medium-rise (4–7 floors) and high-rise (above 7 floors). The initial contract period refers to the number of weeks proposed for the construction of a project and is classified into three categories: short duration (1–26 weeks), average duration (27–52 weeks) and long duration (more than 52 weeks). The proposed cost or budget for the construction of a project is classified into five categories: N1–N25 million, N26–N50 million, N51–N75 million, N76–N100 million and above N100 million, where N is Naira (the official Nigerian currency). The percentages of the types of construction and clients, the procurement management methods and categories of the building rise, the initial contract period and the sum of the projects used in the study were analysed. The results are presented in Table 1.

The results in Table 1 indicate that the majority of the projects used for the study are new projects, while redevelopment or renovation works are a minority. Regarding the client type, Table 1 shows that most of the projects used for the study are owned by private clients, while only a few projects are owned by public clients. Regarding the building rise, Table 1 shows that the majority of the projects used for the study are high-rise buildings, and medium and low-rise buildings are in the minority. Regarding the initial contract period, Table 1 shows that the majority of the projects used for the study are of long duration, while projects of short and medium durations constitute a minority. Regarding the contract sum, Table 1 shows that the initial sum of half of the projects used for the study is of the highest value, while most of the remaining projects are between N51–N75 million. This result implies that the projects used for the study are of medium and high complexity.


Table 1. Descriptive Result of the Characteristics of Projects Procured by Design-Build Method in Nigeria
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Table 2. Descriptive Result of the Characteristics of Contractors Who Executed the Projects Used for the Study
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Characteristics of the Construction Projects Procured by the Design-Build Method

The characteristics of the contractors who executed the projects used for the study were also investigated. Accordingly, three parameters, the contractors’ type, size and registration category, were used. The contractors’ type is classified as either indigenous or expatriate. The contractors’ size is classified as small (contractors who employ one to 10 permanent workers), medium (contractors who employ 11–50 permanent workers) and large (contractors who employ above 50 permanent workers). The contractors’ registration category is classified as A, B, C or D based on the categorisation of the construction contractors by the Federal Ministry of Works. Contractors registered in category D are qualified to execute projects of the highest value. The results of the percentages of the contractors who executed the projects used for the study in each of the sub-variables of the three parameters are presented in Table 2.

Levels of Use of the Selected Project Plans in Projects Procured by the Design-Build Method

The levels of use of the 21 project plans in projects procured by the DB method were investigated. The plans described in the variables of the study consist of five inception stage plans, 10 design stage plans, two tendering stage plans and four construction stage plans. The purpose of the investigation is to determine the priority accorded to the plans when a project is procured by the DB method. To achieve this purpose, the level of use of each plan was evaluated as the percentage of the number of projects in which the plan was prepared. The mean levels of use of the plans were analysed. The results are presented in Table 3.

Regarding the levels of use of the inception stage plans, the results in Table 3 reveal that the survey plan, which is prepared in the majority of the projects sampled, is the most used inception plan. Therefore, this plan is accorded the highest priority among the project inception stage plans. The project life-cycle chart is accorded the second highest priority and is therefore the second most used plan. The feasibility and viability report is the third most used inception stage plan, while the clients’ cash-flow chart is the fourth most used inception stage plan. The value analysis report is the least used project inception stage plan.

Regarding the levels of use of the design stage plans, Table 3 shows that structural drawings, which are prepared in almost all of the projects sampled, are the most used project design stage plan and are therefore accorded the highest priority among the design stage plans when projects are procured by the design-build method. The project specifications, bill of quantities, architectural drawings and quality management plan are the second most used plans, and the electrical drawings are the sixth most used design plans. The mechanical drawings and buildability report are the seventh most used design stage plans, and the occupational health and safety management plans are the ninth most used design plans. The environmental impact analysis report is the least used design stage plan.

Regarding the levels of use of the tendering stage plans, Table 3 shows that tender is submitted in majority of the projects sampled and it is more commonly used than method statement.

Regarding the levels of use of construction stage plans, Table 3 shows that the labour schedule, which was prepared in almost all the projects sampled, is the most used construction stage plan and is therefore accorded the highest priority when projects are procured by the design-build method. The material schedule is the second most prepared construction stage plan, while the programme of work and the plant schedule are the least used among the construction stage plans when projects are procured by the design-build method.


Table 3. Levels of Use of Selected Project Plans in Projects Procured by Design-Build Method
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Levels of Use of the Project Stage Plans and the Overall Level of Use of Project Plans in Projects Procured by the Design-Build Method

Having evaluated the levels of use of each of the project plans above, the study further investigates the level of use of project plans in each of the four project delivery stages and the overall level of use of project plans in the projects sampled. Accordingly, the level of use of the project plans in each project stage is calculated as the percentage of the number of the plans prepared in each project stage (5 for the inception stage, 10 for the design stage, 2 for the tendering stage and 4 for the construction stage). The overall level of use of project plans for each project is evaluated as the percentage of the number of plans prepared at the inception, design, tendering and construction stages. The mean levels of use of each project stage plans and the overall level of use of project plans for the projects used for the study are analysed. The results are presented in Table 4.

The results in Table 4 indicate that approximately 71% of the inception plans used for the study is prepared in the projects sampled and imply that less than four of the five inception stage plans are prepared in projects procured by the design-build method. Table 4 also shows that approximately 80% of the inception plans used for the study is prepared in the projects sampled. The results in Table 4 show that an average of one tendering stage plan, which is most likely to be tender, is prepared in the projects sampled. Table 4 also reveals that approximately two of the four construction stage plans and approximately 18 of the 21 project plans used for the study were prepared in the projects sampled.


Table 4. Levels of Project Inception, Design, Tendering, Construction and Overall Planning in Projects Procured by Design-Build Method



	Project Stage
	R
	Mean



	Level of inception stage planning
	42

	71.43




	Level of design stage planning
	42

	79.05




	Level of tendering stage planning
	42

	59.52




	Level of construction stage planning
	42

	58.33




	Level of overall planning
	42

	74.29




R = Number of respondents

Outcome of the Projects Procured by the Design-Build Method

The project outcome is regarded as the gauge for determining the effectiveness of project plans. Based on this understanding, the study evaluates the outcome of the projects sampled. For this investigation, seven indicators of the project outcome described in the variables of the study are used. The clients’ assessment of the project delivery time, cost and quality are measured using the five ranks described in the methods of the study. The time and cost overruns and the percentages of the time-overrun to the initial contract period and the cost-overrun to the initial contract sum are evaluated from the initial and actual contract periods and the sums of the projects sampled. The mean outcome of the projects is analysed. The results are presented in Table 5.

The results in Table 5 indicate that the level of satisfaction of the owners regarding the duration, cost and quality of the projects is slightly above moderate and that the projects overrun their delivery time schedule by approximately 30% and their initial contract sum by approximately 30%.


Table 5. Mean Outcome of Projects Procured by Design-Build Method



	Project Outcome Indicator
	R
	Mean



	Clients’ satisfaction with project duration
	42

	3.62*




	Clients’ satisfaction with project cost
	42

	3.86*




	Clients’ satisfaction with project quality
	42

	3.62*




	% time-overrun/initial contract period
	32

	29.79




	% cost-overrun/initial contract sum
	24

	29.78




R = Number of respondents, N = Naira (Nigerian official currency), m = million, * = Mean rank (total weight/5 × number of respondents)

Correlation between the Levels of Use of the Project Stage Plans and the Overall Level of Use of Project Plans and the Outcome of the Projects Procured by the Design-Build Method

The results of the study establish the level of use of project plans in the projects sampled and their outcome. The study further attempts to determine whether there is a relationship between the results of the levels of use of project plans and the outcome of the projects. This evaluation is performed to ascertain whether the levels of use of the project plans do influence the outcome of the construction projects procured by the design-build method. To achieve these objectives, the hypothesis of the study is postulated. The hypothesis states that the levels of use of project plans at the inception, design, tendering and construction stages and the overall level of use of project plans in projects procured by the design-build method has no significant correlation with the outcome of the projects. The hypothesis is tested using the Spearman correlation test with p ≤ 0.05. The rule for the acceptance or rejection of the hypothesis is that when the p-value > 0.05, the hypothesis is accepted, but when the p-value ≤ 0.05, the hypothesis is rejected. The results of the test are presented in Table 6.

Regarding the influence of the level of use of the project inception stage plans on the project outcome, the results in Table 6 show that the level of preparation of the inception stage plans has no significant correlation with the clients’ satisfaction with the quality and the percentages of the time-overrun to the initial contract period and the cost-overrun to the initial contract sum of the projects sampled. However, the level of preparation of the inception stage plans has a significant correlation with the clients’ assessment of the project delivery time and cost of the projects sampled.

Regarding the influence of the level of use of the design stage plans on the project outcome, Table 6 reveals that the level of use of the design stage plans has no significant correlation with the clients’ assessments of the delivery cost and the quality of the projects sampled. However, the results in Table 6 reveal that the level of use of the project plans prepared at the design stage has a significant correlation with clients’ assessments of the duration and percentages of overruns for the initial contract period and the sum of the projects sampled.

Regarding the influence of the level of use of the tendering stage plans on the project outcome, Table 6 reveals that the preparation of the method statement and the tender has no significant correlation with the clients’ assessment of the cost and quality, the percentage of the time-overrun to the initial contract period and the percentage of the cost-overrun to the initial contract sum of the projects sampled. However, the preparation of the method statement and the tender has a significant correlation with the clients’ assessments of the duration of the projects.

Regarding the influence of the level of use of the construction stage plans on the project outcome, Table 6 reveals that the preparation of the programme of the work and the resources’ schedules of the projects sampled has no significant correlation with the clients’ assessments of the duration, cost and quality of the projects and the percentage of the time-overrun to their initial contract period. However, the preparation of the programme of the work and the resources’ schedules has a significant correlation with the percentage of the cost-overrun to the initial contract sum of the projects sampled.

Regarding the influence of the overall level of use of project plans on the project outcome, Table 6 reveals that the preparation of the inception, design, tendering and construction plans has no significant correlation with the clients’ assessments of the cost and quality of the projects sampled and their percentages of the time-overrun to the initial contract period and the cost-overrun to the initial contract sum. However, the preparation of the inception, design, tendering and construction plans has a significant correlation with the clients’ assessments of the duration of the projects sampled.


Table 6. Results of Spearman Test for Correlation between the Level of Use of Project Plans and the Outcome of Projects Procured by Design-Build Method



	Variables Correlated
	N
	R
	p-value
	Decision



	Level of use of inception stage plans



	Respondents’ assessment of project duration
	42
	  0.400
	0.009
	  Reject



	Respondents’ assessment of project cost
	42
	  0.381
	0.013
	  Reject



	Respondents’ assessment of project quality
	42
	–0.132
	0.403
	Accept



	% time-overrun/initial contract period
	26
	–0.042
	0.877
	Accept



	% cost-overrun/initial contract sum
	22
	–0.261
	0.412
	Accept



	Level of use of design stage plans



	Respondents’ assessment of project duration
	42
	  0.407
	0.007
	  Reject



	Respondents’ assessment of project cost
	42
	  0.189
	0.231
	Accept



	Respondents’ assessment of project quality
	42
	  0.101
	0.526
	Accept



	% time-overrun/initial contract period
	26
	  0.861
	0.001
	  Reject



	% cost-overrun/initial contract sum
	22
	  0.621
	0.031
	Reject



	Level of use of tendering stage plans



	Respondents’ assessment of project duration
	42
	  0.427
	0.005
	  Reject



	Respondents’ assessment of project cost
	42
	  0.044
	0.781
	Accept



	Respondents’ assessment of project quality
	42
	–0.202
	0.200
	Accept



	% time-overrun/initial contract period
	26
	–0.058
	0.832
	Accept



	% cost-overrun/initial contract sum
	22
	–0.261
	0.412
	Accept



	Level of use of construction stage plans



	Respondents’ assessment of project duration
	42
	  0.207
	0.188
	Accept



	Respondents’ assessment of project cost
	42
	  0.053
	0.739
	Accept



	Respondents’ assessment of project quality
	42
	–0.281
	0.071
	Accept



	% time-overrun/initial contract period
	26
	–0.367
	0.162
	Accept



	% cost-overrun/initial contract sum
	22
	–0.621
	0.031
	Reject



	Level of use of project plans



	Respondents’ assessment of project duration
	42
	  0.513
	0.001
	  Reject



	Respondents’ assessment of project cost
	42
	  0.150
	0.344
	Accept



	Respondents’ assessment of project quality
	42
	–0.182
	0.247
	Accept



	% time-overrun/initial/contract period
	26
	  0.469
	0.067
	Accept



	% cost-overrun/initial contract sum
	22
	  0.164
	0.610
	Accept



N = Number of respondents, R = Correlation value

DISCUSSION OF FINDINGS

The results of the analysis of the characteristics of the projects used for the study show that the majority of the projects used for the study are new projects sponsored by private clients, high-rise buildings with an initial contract period above 52 weeks and an initial contract sum above N100 million. These results indicate that the majority of the projects used for the study are complex projects that are sponsored by private organisations.

The study results reveal that the level of use of the inception stage plans is 71.43%. That is, three of the five inception stage plans are prepared when projects are procured by the DB method. A cursory examination of the level of use of the five inception stage plans shows that the survey plan, the feasibility and viability report and the value analysis report are prepared in the majority of the projects and are more used than the life-cycle chart and the clients’ cash-flow chart. These results indicate that the survey plan, the feasibility and viability report and the value analysis report are likely to be the plans that are prepared at the project inception stage when construction projects are procured by the DB method. There is a need to increase the levels of use of all the five plans to increase the level of use of the inception stage plans because none of the plans is prepared in all projects. However, more concern should be given to the life-cycle chart and the clients’ cash-flow chart.

The study also finds that the level of use of the design stage plans is 79.05%. This finding implies that approximately eight of the 10 design stage plans are prepared when the projects are procured by the DB method. The results of the evaluation of the levels of use of the plans reveal that the OHS management plan and the EIA report are the least used design stage plans. This result indicates that the OHS management plan and the EIA report are the least likely to be prepared when projects are procured by the DB method.

The study also finds that the level of use of the tendering stage plans is 59.5%. This result implies that approximately one of the two tendering stage plans is prepared when projects are procured by the design-build method. The levels of use of the two plans show that the rate of submission of tender is higher than the rate of preparation of the method statement. This result tends to imply that tender is more likely to be the plan that is prepared when projects are procured by the DB method.

The study finds that the level of construction stage plans is 58.33%. This result indicates that approximately two of the four construction stage plans are prepared when projects are procured by the DB method. The levels of use of the four plans show that the labour and material schedules are used more than the programme of work and plant schedule. These results tend to imply that the plans prepared are more likely to be labour and material schedules than the programme of work and plant schedule. The overall level of use of project plans is found to be 74.29%. This result indicates that an average of 15 of the 21 plans is prepared in all 4 of the project delivery stages when projects are procured by the DB method.

The performance of a project is usually the gauge for measuring the effectiveness of the level of planning executed during the delivery of projects. The results of the performance of the projects sampled indicate that the satisfaction of the clients with the delivery time, cost and quality of the projects is essentially average, while the percentage by which the actual delivery time and the cost of the projects exceed their scheduled delivery time and cost is discovered to be approximately 30%. These results imply that clients derive moderate satisfaction from projects they procure by the method and that the overruns the client should expect in the scheduled delivery time and cost of such projects are approximately 30%. When these performances are compared with those of projects procured by other methods, it is clear that the percentage of time-overrun to the initial contract period of projects procured by the DBB method and that of projects procured by the DL method, which Idoro (2007) discovered to be 18.47% and 16.66%, respectively, are equally less than that of the projects procured by the DB method (29.79%), while the percentage of the cost-overrun to the initial contract sum of projects procured by the DBB method, which Idoro (2007) discovered to be (13.47%), and that of projects procured by the DL method, which Ojo, Adeyemi and Ikpo (2000) discovered to be 24% and Idoro (2007) discovered to be 22.5%, are equally less than that of projects procured by DB method (29.78%). The implication of these results is that Nigerian clients do not derive time and cost benefits from the process of engaging one party to execute the design and construction of projects. The question arising from these results is “Can the level of use of project plans be used to improve the performance of the projects procured by the method?”. The results of the test of the research hypothesis of the study attempt to provide an answer to this question. The results indicate that the levels of use of project plans in the four project delivery stages are ineffective in some project performance parameters but effective in others.

The finding that the level of use of the inception stage plans has no correlation with the clients’ satisfaction with project quality and the percentages of the time-overrun to the initial contract period and the cost-overrun to the initial contract sum indicates that the level of preparation of the inception stage plans does not influence these four project performance parameters. However, the finding that the level of use of the inception stage plans has a significant correlation with the clients’ satisfaction with the project delivery time and cost and the overrun in the delivery time of the projects procured by the option indicates that the level of use of the inception stage plans influences these three parameters of project performance. In other words, an increase in the level of use or the number of the inception plans can make Nigerian clients more satisfied with the delivery time and cost of projects and can reduce the overrun experienced in the delivery time of projects procured by the method.

The finding that the level of use of the design stage plans has no correlation with the clients’ satisfaction with the project cost and quality of the projects sampled indicates that the level of use of the design stage plans does not influence these two project performance parameters. However, the finding that the level of use of the design stage plans has a significant correlation with the clients’ satisfaction with the project delivery time and the percentages of the time-overrun to the initial contract period and the cost-overrun to the initial contract sum indicates that the level of use of the design stage plans has a significant influence on these four parameters of project performance. This finding implies that an increase in the level of use of the design stage plans will make Nigerian clients more satisfied with the delivery time of projects and reduce the time and cost overruns recorded in the projects procured by the option. This finding shows that the claim in research studies conducted by Faniran, Oluwoye and Lenard (1998), Ling and Chan (2002), Thomas et al. (2002) and Naoum, Fong and Walker (2004) about project planning having a considerable effect on the project outcome is applicable to projects procured by the design-build method.

The results of this study show that the level of use of tendering stage plans has no correlation with the clients’ satisfaction with the project cost and quality and the percentages of the time-overrun to the initial contract period and the cost-overrun to the initial contract sum of the projects sampled indicate that the preparation of the tender and the method statement does not influence these five project performance parameters. However, the significant correlation between the level of use of the tendering stage plans and the clients’ satisfaction with the project delivery time indicates that the preparation of the two tendering stage plans has a significant influence on the clients’ satisfaction with the project performance. This finding implies that the preparation of the method statement and the tender of a project contribute to the satisfaction of Nigerian clients with respect to the delivery time of design-build projects.

The results of the study indicate that the level of use of construction stage plans has no influence on the project duration, the cost and quality, the time and cost overruns and the percentage of time-overrun to the initial contract period. However, the level of use of the construction stage plans has a significant correlation with the percentage of the cost-overrun to the initial contract sum of the projects sampled, indicating that the level of use of the construction stage plans has a significant influence on the project cost performance. This finding implies that the preparation of the programme of work and the required resource schedules contribute to the reduction in the percentage of the cost-overrun to the initial contract sum of the projects procured by the DB method.

CONCLUSION

The study has revealed important findings about the level of use of project plans at the four project stages that can provide solutions to some of the problems encountered in procuring projects by the DB method. First, the use of the design-build option is known to save time because the time spent on design and tendering is saved when a single party is contracted to execute the design and construction of a project. Despite this phenomenon, the study discovers that the percentages of the time-overrun to the initial contract period and the cost-overrun to the initial contract sum are higher in projects procured by the DB method than in projects procured by DL and traditional contract methods, which are the main procurement options in Nigeria. Through these findings, the study established that although clients may save time in the design and tendering of the projects procured by design-build, they should expect higher overrun in the execution time of such projects. The study also established that the use of the procurement option has no cost advantage. Acknowledging the existence of these problems, the study discovered that the level of preparation of project plans plays a major role in solving these problems. The results have shown that the levels of the inception, design and tendering stage plans do influence the respondents’ satisfaction with project duration while the level of use of inception stage plans has influence on respondents’ satisfaction with the project cost. Similarly, the level of use of the design stage plan has an influence on the project time-overrun, while the levels of use of the design stage and construction stage plans have an influence on the project cost-overrun. These results specifically show that the use of the design and construction plans can help to reduce the delay and cost-overruns recorded, while the use of the inception, design and tendering plans can help increase the stakeholders’ satisfaction with the delivery time and the cost of projects procured by the option.


However, despite the significant influence that the level of use of project plans has on the time and cost overruns experienced and the satisfaction derived by clients, the study has discovered that some project plans are not prepared when projects are procured by the option. Indeed, this scenario cannot reduce the problems of time and cost overruns, which are the bane of construction project delivery in Nigeria. The study has established that the level of use of project plans in projects procured by design-build is still open to improvement and that when improvement in project plans is achieved, the problems of time and cost overruns will reduce. This finding indicates the need for project stakeholders to improve the level of use of project plans when projects are procured by design-build. Clients, consultants and contractors must ensure that the required project plans are prepared when projects are procured by design-build to minimise the overruns that will be recorded in the delivery time and cost of such projects.

Furthermore, the study has also established that the level of use of project plans has no influence on some parameters, in particular the project quality, of the project outcome. This finding should be a concern to project stakeholders and researchers because it shows that project plans are ineffective with regard to some parameters of the project outcome. This finding indicates that the preparation of project plans is not sufficient for their effectiveness and that the quality of the plans is equally important. Project stakeholders and researchers are challenged to improve the quality of project plans prepared when projects are procured by the design-build method.

SUGGESTION FOR FURTHER STUDIES

The study has established that the parameters of the project outcome are influenced by the preparation of different types of project plans. However, it is also known that the quality and the extent of the implementation of project plans contribute to the influence of project planning on the project outcome. The study could not address these two aspects of project planning. Therefore, further studies on the influence of the quality and extent of the implementation of project plans on the project outcome are suggested to complement the findings of the study.
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Abstract: Streets are considered to be major public spaces in the urban fabric. A pedestrian street is a street in which the carriageway space has been prioritised for pedestrian use. In Malaysia, due to enhancements of the streetscape and the promotion of the qualities of urban spaces, “pedestrianisation” has been suggested as a solution to recover space for pedestrian and non-traffic activities. A review of the literature has revealed that when people engage in a variety of activities, the streets become livelier. However, few empirical studies have addressed stationary and sustained activities in pedestrian streets. This research focused on pedestrian activities in Meldrum Walk and Segget Walk in Johor Bahru. Through behavioural observation, data on pedestrians of diverse age groups and genders, along with different types of activities and postures, were analysed. This study recommended that policy makers initiate conscious attempts to create diverse environments to attract a varied group of people to reside near pedestrian streets or attract visitors to frequent these streets. In addition, policy makers need to focus on interest groups, including children, senior citizens and/or disabled people, to make it easier for these groups to participate in activities in pedestrian streets.
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INTRODUCTION

Streets comprise the majority of public spaces and play a significant role in cities (Jacobs, 1961; Appleyard, 1981; Jacobs, 1993; Carmona, 2003), serving as a meeting place for various social groups and urban activities (Jacobs, 1993). Activities in addition to use and social interaction ensure vitality and lead to street liveliness (Robertson, 1993). Pedestrianisation is a popular strategy for separating pedestrians from vehicular traffic and it has been initiated to attract people back to a safe, comfortable and interesting pedestrian environment within city centres (Robertson, 1993). In pedestrian streets, the carriageway space is given over to pedestrian use. Put differently, by inviting leisurely walking and numerous social and economic activities, pedestrian streets enhance pedestrian activities and make city centres more pedestrian-friendly (Robertson, 1993).

A comprehensive review of the literature examines the evolution of pedestrianisation development in the United States and in some European countries, but there has been little work conducted relative to pedestrianisation in Asian countries (Yuen and Chor, 1998) and in Malaysia in particular (Ja’afar and Usman, 2009). Shamsuddin and Sulaiman (2002) and Ja’afar and Usman (2009) studied Malaysian streets, especially the traditional types.


In Malaysia, how a street or jalan accommodates social activities and functions is central to its role in enhancing the image of the city and its identity (Shamsuddin and Sulaiman, 2002).

Behavioural observation was used in this study to examine the characteristics of pedestrian activities in pedestrian priority streets in Malaysia. Two pedestrian priority streets in the Johor Bahru city centre, namely, Meldrum Walk (Jalan Meldrum) and Segget Walk (Jalan Segget) were chosen as the study areas for this research.

AIM

The major aim of this study is to characterise the behavioural patterns of pedestrians in pedestrian priority streets in Malaysia by identifying the different types of activities that take place in these streets, the characteristics of the pedestrians themselves and their activity postures.

Street Function in Urban Life

Streets are the purest type of public space (Krier, 1979; Carmona, 2003) and are the most crucial parts of a city. They define the characteristics of urban areas (Shamsuddin, 2011) and determine the shape and structure of the city (Lynch, 1960) by providing space for social interactions and commercial exchanges and by symbolising the outdoors (Jacobs, 1993). Regarding the significance of the street, Jane Jacobs (1961) states that “Streets and their sidewalks… are [a city’s] most vital organs”. Many overlapping functions take place in streets (Shamsuddin, 2011).

A review of various studies has revealed that people rely on streets for functional, social and leisure activities (Mehta, 2006). Access and opportunities to socialise are two major street functions (Gehl, 1987) and people use the street to circulate, to reach different destinations and to interact in terms of meeting, shopping and greeting.

A thorough review of a fair amount of literature has revealed that researchers largely scrutinise the access role of streets. This research, however, was focused on the social role of streets and observation of human (pedestrian) activities in pedestrian priority streets.

Focusing on the social role of streets, Jacobs (1993) states that “Sociability is a large part of why cities exist and streets are a major, if not the only, public place for that sociability to develop”. Streets facilitate social contact, social awareness and social cohesion (Mehta, 2007). Put differently, streets provide opportunities for short-term, low-intensity contacts that constitute easy interactions with other people in a relaxed and relatively undemanding way (Gehl, 1987).

Pedestrian Street

The explosive increase in vehicular traffic has relegated pedestrians to subways and seems to impede social interaction in streets. Pedestrianisation aims to separate pedestrians from vehicles, especially in downtown areas (Robertson, 1993). Pedestrianisation, which is considered a type of traffic limitation policy (Yuen and Chor, 1998) has been suggested as a solution to retrieving space for pedestrians and non-traffic activities and improving the quality of life in urban environments.

Pedestrian streets came into use as urban commercial and recreational spaces in the second half of the 20th century (Gelber, 2003; Gehl and Gemzoe, 2004). Pedestrian-oriented streets focus mainly on pedestrians rather than vehicular use and they are designed to accommodate and serve a fair number of stationary (non-walking) and moving (walking) pedestrians. Sitting, standing, lingering and spending time are some of the common activities that occur in pedestrian streets in addition to walking.

Human Activities

Human activities are specific behavioural manifestations of man’s response to the environment and hence are affected by cultural, social, economic and climatic factors (Shamsuddin, 2011). Observing human activities is a means of identifying cultural differences in the use of a public space as well as determining the human activities that are distinctive to a place.

Human activities are key factors that contribute to the character of a place (Gehl, 1987; Carmona, 2003; Lang, 2005) and, in addition to form and meaning, are a component of a successful place (Canter, 1977; Montgomery, 1998). The presence of people and their engagement in human activities bring a sense of life into streets (Shamsuddin, 2011) and attract other people (Gehl, 1987), enhancing the vitality and diversity of the place (Jacobs, 1993; Montgomery, 1998).

Shamsuddin (2011) states that the vitality of city centres and the success of urban spaces depend on steady flows of people, a high degree of visibility and a mixture of types of activities of people of different age groups. In cities and towns in Malaysia, a sense of vitality through the existence of human activities on the street is the main reason for the uniqueness of historic townscapes in comparison with newer centres (Shamsuddin, 2011).

Activity Conditions

Activities require a physical setting to take place and the choice of this setting depends on the ability of the environment to support such activities (Shamsuddin, 2011). Because people are the focal point of public places, scholars such as Whyte (1980) and Gehl (1987) define a series of conditions for people to feel comfortable and enjoy being in an area while engaging in various activities. Undoubtedly, pedestrians need to be able to move freely, as well as to stand and sit wherever they feel appropriate and natural. Opportunities to contribute to various urban activities and to experience the surroundings depend very much on how city spaces are designed to facilitate basic human activities under good conditions (Gemzoe, 2006).

Cultural and Microclimatic Conditions

Human activities are highly varied, even when they are considered at the manifest level in the context of a given culture or among different cultures. Equally or even more varied are the ways in which they are accomplished, in terms of location, time and who is included or excluded (Rapoport, 1977).

Climate also plays a significant role in influencing behaviour patterns. Accordingly, the townscape that responds to the climate will elicit unique behavioural responses and exhibit unique design features (Shamsuddin, 2011). Mehta (2006) asserts that according to the literature on the effects of environmental factors on human behaviour, a comfortable microclimate can be characterised in terms of sunlight, shading and wind, which are important in supporting outdoor activities. Hence, good microclimatic conditions, which may primarily be a result of artificial conditions changing the natural climate, become a necessity for supporting outdoor activities in open public spaces. According to Shamsuddin (2011), traditional spaces with distinctive behavioral character tend to possess unique urban spaces due to their specific climatic considerations.

Human Activities Classification

Examining all the activities in which people engage in public spaces is crucial to characterising the qualities of urban spaces (Shamsuddin, 2011). Many attempts have been made to classify such activities. Table 1 shows how Chapin and Brail (1969), Francis (1991) and Gehl (2002) categorise human activities in public spaces.


Table 1. Activity Classifications



	
	Chapin and Brail (1969)
	Francis (1991)
	Simon (2000)
	Gehl (2002)



	Activity Grouping
	Work related
	Travel
	Movement
	Traffic



	Socialising
	Shopping
	Rest
	Commercial



	Home working Recreation/relaxation
	Interaction
	Encounter
	Leisure



Gehl (1987) identifies three categories of human activities in public places, namely, necessary activities that occur regardless of the physical environment, optional activities that can be accomplished under proper conditions and social activities, which are fostered by high-quality spaces.

Mehta (2006) categorises human activities in public spaces in three main groups based on the characteristics and features of the activities, i.e., stationary and sustained activities, lingering activities and social activities and provided the following definitions:


	Stationary and sustained activities are defined as standing, sitting, or lying down in one place in the outdoors for more than 15 seconds.

	Lingering activities are those involving a person starting to move around in the outdoors within a 50- to 60-foot street length for more than 15 seconds. These type of activities need to be observed through direct observation, which is not used in this study.

	Social activities are defined as activities involving two or more persons engaged in stationary and sustained or lingering activities and interacting with each other either actively or passively. Data related to stationary and sustained activities and social activities are gathered by walk-by observation.

	Due to the methodology used in this study, only stationary and sustained activities and their social status were assessed during data collection.


RESEARCH METHODOLOGY

To establish the routines of local people over the course of a day from early morning until night and to discriminate activity spots and pattern of activities, observation is utilised as the main data collection method for studies of this type. This includes observing what activities people engage in, where, when, how and with whom (Shamsuddin, 2011).

Walk-by observation was the main method employed to collect and record data on peoples’ stationary and sustained activities. During each observation, one of the researchers walked slowly in each study area and recorded the total number of stationary and sustained activities, the people involved, their locations and their postures. Three observations were conducted during the daytime and three during the night. Observations were conducted between 10:00 AM and 10:00 PM (once every couple of hours) in each day. For each street, data were collected on Fridays and Sundays (weekend days) and Thursdays (weekdays) in March 2010.

Study Areas

Meldrum Walk and Segget Walk, the two streets in Johor Bahru that were recently pedestrianised, are selected as study areas in this research. These streets are located in the Johor Bahru city centre. As the capital of the state of Johor, Johor Bahru is known as the southern gateway to Peninsular Malaysia (refer to Figure 1).

Segget Walk

As with many rivers in Malaysian cities, the primitive character of the Segget River (Sungai Segget) in Johor Bahru has changed over the years. In the past, the river was neglected and its pollution level gradually increased (Shamsuddin, 2011). Because the river is located very close to the southern entry point to Peninsular Malaysia, it needed to be upgraded. Therefore, covering of the river was completed in 2005 and Segget Walk developed into a pedestrian walkway. This contrivance has led to the elimination of the terrible stench emitted by the river (New Straits Times, 2008). Now, due to its recent development (Legaran Segget), the main character of the river as a prominent feature of the city in terms of its strategic location has disappeared and it has turned into a major sewer system with a paved public square above it (Shamsuddin, 2011). A section of Segget Walk located between Jalan Ungku Puan and Pasar Seni was selected for this study. People usually use this area for walking, but some indulge in other activities such as sitting, eating and resting.



[image: art]

Figure 1. Study Areas in Relation to the Old City Centre in Johor Bahru

Source: Majlis Bandaraya Johor Bahru (2004)



Meldrum Walk

Jalan Meldrum was named after Dato’ Meldrum (1821–1904), a Scotsman who set up a sawmill at the mouth of the Sungai Segget (close to the present Customs Complex at the Jalan Sawmill). Logging was a primary industry of Johor Bahru at the time. Jalan Meldrum is situated at the centre of an area once known as Wong Ah Fook village, where several roads are named after Meldrum’s sons, Siew Nam, Siew Koon and Siew Chin. Meldrum Walk was designed as a pedestrian mall and provides an attractive landscaped passageway for the benefit of the locals and tourists alike. Here, visitors can relax at sidewalk cafes and be entertained by street artists or cultural performances. The section of Meldrum Walk selected for observation in this study is located between Jalan Siew Nam and Jalan Siew Chin.

The pedestrianisation of Jalan Meldrum includes the narrowing of this two-way street into a single-lane street with an accompanying pedestrian mall and outdoor cafes.

Data related to Jalan Meldrum and Jalan Segget are summarised in Table 2. A check mark ([image: art]) indicates the existence of the stated characteristic.

RESULT AND DISCUSSION

Pedestrians’ Personal Characteristics

Among the researchers concerned with public spaces, Jane Jacobs (1961), Gehl (1987) and Alan Jacobs (1993) emphasise the importance of attention to people and their social structures, which directly influence activities and behaviours. This attention requires identifying activities and simultaneously recognising the walking and stationary pedestrians participating in these activities.


Table 2. Summary of Information and Current Conditions



	Summary Information
	Meldrum Walk
	Segget Walk



	Year of pedestrianisation
	2005
	2005



	Uses along street frontage



	Offices
	[image: art]

	–




	Shops
	[image: art]

	–




	Restaurants/food courts
	[image: art]

	[image: art]




	Entertainment places
	–

	–




	Pedestrian usage:



	Daytime peak density (pedestrian/sq m)
	0.058

	0.021




	Nighttime peak density (pedestrian/sq m)
	0.085

	0.026




	Access to transport facilities (within 200 meters)



	Bus stops
	[image: art]
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	Taxi stands
	[image: art]
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	Public car parks
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	Street events
	[image: art]

	–




	Pedestrian facilities



	Covered streets
	–

	–




	Public seats/rest areas
	–
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Of 3,045 persons observed performing stationary and sustained activities in this survey, males constituted the majority of users (79.5%) in both streets, while only 20.5% were females. The distribution of ages of persons observed indicated that both study areas attract various age groups. In fact, substantial proportions of the pedestrians in Segget (53.3%) and Meldrum (36.8%) Streets were young, although children constituted the lowest proportion of all. In terms of racial backgrounds, Malays clearly dominated the number of pedestrians observed in Segget Walk (55%), while Chinese constituted the majority of pedestrians (63%) in Meldrum Walk.

Stationary and sustained pedestrians

In Jalan Meldrum, 76% of the people were observed to be engaged in stationary and sustained activities and in Jalan Segget, 24% of the people were observed to be engaged in stationary and sustained activities. In Meldrum Walk, the majority of sustained activities were observed on weekends, while in Jalan Segget, the majority of sustained activities were observed on weekdays. Density, i.e., the average presence of people per square metre, is an indicator of how active an area is. The average density of pedestrian streets in the Johor Bahru city centre is 0.037 persons per square metre (Table 3).


Table 3. Density on Different Days

[image: art]

In Meldrum Walk, observations revealed that the majority of pedestrians were engaged in stationary and sustained activities on weekends and it revealed the optional (leisure) characteristics of the activities. In fact, during the weekends the area is livelier than at any other time of the week because people seemingly have more free time to patronise the area (refer to Table 4).

On Fridays and weekdays, the total number of people participating in stationary and sustained activities in the mornings and afternoons was half of that in the evenings and at night. In essence, during weekdays, from morning until night, the number of people engaged in stationary and sustained activities in the area increased regularly. The last observation (at 9:30 PM) recorded the highest number, 250% of the first observation (at 11:30 AM) (refer to Figure 2).

On the other hand, based on the observations made, Segget Walk appears to be more popular during weekdays (refer to Table 4). Indeed, on Fridays and weekends, people do not utilise the area more than on weekdays because on Fridays, Muslim Friday prayers impact the townscape as Muslims congregate in the mosque and its precinct, as expected (Shamsuddin, 2011). Therefore, male Muslims were recorded and observed more in Segget Walk. Others observed were primarily Indians in the vicinity of the Indian temple located at Jalan Ungku Puan.

Based on weekday observations in Segget Walk, the total number of people participating in stationary and sustained activities in the mornings and afternoons was almost 37%, but this figure doubled in the evenings and at night (63%). Moreover, the number of stationary pedestrians started to dwindle after 9:00 PM because the area is deficient in nightlife and proper lighting. Commercial units such as kiosks and stalls that commence their activities in the evenings were not sufficiently active in the Segget area.

This circumstance may be attributed to the necessary activities of people in these areas and the lack of attractions to draw them to come and stay in Segget Walk during their free time. In terms of usage, there are no notable differences for the different daytime, evening and night-time hours.

Stationary and sustained activities in pedestrian streets

During this study, 79.9% of the total observed activities occurred in Jalan Meldrum and the other 20.1% occurred in Jalan Segget. Eating, talking and people watching were the main activities that took place in both Meldrum Walk (88.7%) and Segget Walk (70.8%) (refer to Figure 3 and Figure 4).

A great number of people were actually sitting rather than standing or lying down on the benches in Jalan Meldrum (76.9%) and Jalan Segget (69.4%). Other activities in Meldrum Walk consisted of cooking, serving food, washing or cleaning, betting and loudly announcing bet results, sleeping and hugging. In Segget Walk, preparing vendor stalls, waiting, sleeping, cooking or serving food and using public phones occurred.


Table 4. Number of People Engaged in Some Type of Stationary and Sustained Activities
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Figure 2. Number of People Engaged in Some Types of Stationary and Sustained Activities during Different Hours
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Figure 3. Various Stationary and Sustained Activities and Postures in Jalan Meldrum
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Figure 4. Jalan Segget Activities and Postures



Social status of stationary and sustained pedestrians

In both study areas, the majority of pedestrians participated in groups rather than engaging in activities individually (Figure 5). A higher degree of socialising occurred in Meldrum Walk than in Segget Walk and the people in Meldrum Walk spent more time engaged in optional and social activities.


[image: art]

Figure 5. Social Status of the Activities Observed



CONCLUSION

The Johor Bahru local authority has converted the Segget River and Meldrum Street into pedestrian-friendly public spaces to entice pedestrians to walk, stay and engage in various activities in these areas.

Studying the recent pedestrianisation phenomenon in the Johor Bahru city centre is an attempt to understand pedestrian-priority street characteristics as a new trend in activity settings for pedestrians and to observer their behavioural patterns. A livelier and more vibrant pedestrian street offers greater opportunities for optional and social activities.

In the context of Malaysia, during the daytime when people are involved with their business and daily tasks, their activities have fewer optional and social characteristics, but due to cultural values and microclimatic considerations in this tropical country, night time activities are more popular.

A need exists for very serious efforts to be made to promote the street environment conditions that support a mixture of types of activities and people of different age groups.

Based on the results of this study, the following recommendations are made:


	Creating a more vibrant environment would attract different groups of people to reside in or visit the pedestrian streets of the city centre. People do not need to go to the city centre of Johor Bahru because the suburban areas are also developed and offer many shopping opportunities. Thus, offering a wider range of activities and attractions besides walking, working and shopping activities for all users is recommended, especially during the evening and at night, when patronising the urban space is more popular.

	Decision makers and developers should also focus on children, teenagers and other special groups, such as seniors and disabled people, to make it easier for these groups to utilise the pedestrian streets, which offer them varied opportunities to stay and relax.
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Abstract: Residential neighbourhood satisfaction is an important indicator of housing neighbourhood quality which affects individuals’ quality of life. This paper aims to examine social, economic and physical features of urban neighbourhoods that contribute to the overall satisfaction of with the neighbourhood which in turn affects positively the overall feelings toward life. Data for the study come from primary source collected through personal interview of households randomly selected using the systematic sampling procedure from households living in middle income residential neighbourhoods in Pulau Pinang, Malaysia. Data are analysed using descriptive statistics of the mean scores of satisfaction based on a Likert scale. The findings of the study indicate the residents were generally satisfied with the overall quality of life. However, the satisfaction level was low for public transport, political activities and cost of living from physical, social and economic aspects respectively.
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INTRODUCTION

Quality of life is individual’s overall satisfaction with life (Schumaker, Anderson and Czajkowski, 1990). Many studies have shown that satisfaction with neighbourhood features affect residents’ quality of life (life satisfaction). An involvement of community in urban neighbourhoods is an essential ingredient of sustainable housing which affects their quality of life (Choguill, 2007). A study in Malaysia has shown that residential neighbourhood satisfaction is an important indicator of housing quality and condition which affects individuals’ quality of life. It determines the way they respond to their residential neighbourhood and environment (Abdul Ghani, 2008).

Satisfaction with social, economic and physical features of the neighbourhood tend to contribute to the overall satisfaction of with the neighbourhood (neighbourhood satisfaction), which in turn affects positively the overall feelings toward life (life satisfaction). The empirical evidence which support neighbourhood quality or neighbourhood satisfaction can be divided into 17 components in three categories as cited in Sirgy and Cornwell (2002):


	Physical Features:


	i.     
	Satisfaction with homes and yards.



	ii.     
	Satisfaction with landscape in the neighbourhood.



	iii.     
	Satisfaction with street lighting in the neighbourhood.



	iv.     
	Satisfaction with nearness to the neighbourhood facilities.



	v.     
	Satisfaction with crowding and noise level in the neighbourhood.



	vi.     
	Satisfaction with quality of environment in the neighbourhood.






	Social Features:


	i.     
	Satisfaction with integration with neighbours.



	ii.     
	Satisfaction with outdoor play space.



	iii.     
	Satisfaction with people living in the neighbourhood.



	iv.     
	Satisfaction with ties with people in the community.



	v.     
	Satisfaction with crime level in the neighbourhood.



	vi.     
	Satisfaction with race relations in the community.



	vii.     
	Satisfaction with sense of privacy at home.






	Economic Features:


	i.     
	Satisfaction with home value in the neighbourhood.



	ii.     
	Satisfaction with the cost of living in the community.



	iii.     
	Satisfaction with socioeconomic status of the neighbourhood.



	iv.     
	Satisfaction with the neighbourhood improvement.







According to Sirgy and Cornwell (2002), satisfaction with neighbourhood physical features as indicated above contributes significantly to one’s satisfaction about the housing and neighbourhood. Similarly, according to them, satisfaction with neighbourhood social features and economic features significantly affect life satisfaction through one’s overall feelings of these neighbourhood features. The neighbourhood features such as adequacy of services, safety and accessibility also affect the overall assessment of the neighbourhood quality. The housing and neighbourhoods can be the source of dissatisfaction with the current location. Thus, the quality of the neighbourhoods if not improved would be an important motivation for moving out to another location.

Research in quality of life indicates that there are many factors in the neighbourhood that contributes to residents’ quality of life through neighbourhood satisfaction. Examples of these factors are environment, safety, public facilities and housing satisfaction (Lee and Guest, 1983). Studies by Campbell, Converse and Rodgers (1976) and Sirgy et al. (2000) indicate that neighbourhood satisfaction is a significant predictor of life satisfaction. As stated above, satisfaction effects on the neighbourhood physical, social and economic features play a very important role in neighbourhood satisfaction which determines life satisfaction. Firstly, satisfaction with housing, street lighting and noise level in the neighbourhood are among the main neighbourhood physical features affecting neighbourhood quality (Dahmann, 1983; Miller et al., 1980; Bonnes, Bonaiuto and Ercolani, 1991). Secondly, satisfaction with integration with neighbours, people living in the neighbourhood and race relations are among the main social features affecting the neighbourhood quality (Ahlbrandt and Cunningham, 1979; Campbell, Converse and Rodgers, 1976; Miller et al., 1980). Lastly, satisfaction with home value and homeownership, cost of living in the community and socioeconomic status of the neighbourhood are the main economic features affecting the neighbourhood quality (Galster, 1987; Lu, 1999).

The efficiency and effectiveness of the housing construction and delivery system, the determinants of homeownership, is crucial to sustainable development in Malaysia (Tan, 2008). With rapid urbanisation constrained by the lack of land in Pulau Pinang, quality of life of its residents will be affected if urban development is not properly managed. Thus, this study aims to examine the quality of life urban residents in Pulau Pinang based on their satisfaction of physical, social and economic features of their neighbourhoods. It can be hypothesised that neighbourhood features, such as physical, social and economic features affect life satisfaction as indicated in Figure 1.
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Figure 1. Neighbourhood Features Affect Life Satisfaction



ANALYSIS AND DISCUSSION

Data for the study come from primary source collected through personal interview technique using a structured questionnaire. Using this technique, set questions were asked by the interviewers to elicit information from the respondents. Structured questions were used in preparing the questionnaire for the survey. To avoid bias resulting from questionnaire design, the questions were constructed in such a way that they were direct, simple and familiar to the respondents. Nevertheless, some explanations by the interviewers were expected to clarify certain points so that certain level of consistency could be achieved in the interview.

The questionnaire is divided into five sections as follows:


	Household information

	House ownership information

	Level of satisfaction with physical aspects of life

	Level of satisfaction with social aspects of life

	Level of satisfaction with economic aspects of life


The level of satisfaction of housing is measured on a five-point Likert scale ranging from 1 = very unsatisfied, 2 = unsatisfied, 3 = neutral, 4 = satisfied and 5 = very satisfied. Using the mean values of the scale, 3 is considered to be the midpoint. Thus, any value above 3 is considered somewhat satisfied but of lower level. Similarly with any value below 3, it is considered to unsatisfied but of lower level.

The field surveys were conducted in 2008. A sample of 100 households was randomly selected using the systematic sampling procedure from households living in middle income residential neighbourhoods of N-Park, Taman Pesara Indah, Island Glades, Taman Brown and Taman Sri Nibong in Pulau Pinang, Malaysia. Pulau Pinang is one of the most developed states in the country with a population of 1.5 million and urbanisation rate of 80%. Data were analysed using descriptive statistics. Descriptive statistics generated frequencies and percentages of respondent characteristics and mean scores of satisfaction.

Household Characteristics

The population in urban neighbourhoods of Pulau Pinang comprises households of multi-ethnic backgrounds with 20% of the households were Malays, 57% Chinese, 19% Indians and 4% others. The heads of household were relatively young with a large percentage of them in the age bracket of 31 to 40 (44%) and 80% of them had married. Their average income levels were mostly between RM 3,500–RM 4,400 per month (USD 1,080–USD 1,358).

In terms of housing tenancy, the residents were generally house owners with 74% of them owned their houses, while 24% of them rented their houses. The houses in the study area were recently built within less than five years of age (46%).

Satisfaction with Overall Quality of Life

The residents were generally satisfied with the overall quality of life with 56% of the respondents indicated this category, while 44% of them expressed their feelings otherwise. They expressed their satisfaction with three main aspects of neighbourhood features, i.e. physical, social and economic as discussed below.

Satisfaction with Physical Aspect of Life

In this section, satisfaction with physical features is discussed based on the level of satisfaction of the residents. The residents have expressed their satisfaction with the neighbourhood physical features, such as dwelling units, housing area, environment, education and health facilities, public and recreational facilities and public transport. They have expressed their satisfaction more in the dwelling units, housing area and educational and health facilities (mean scores of 3.56–3.65) than their neighbourhood environment, public and recreational facilities (mean scores of 3.35–3.46). On the other hand, the mean score for public transport is 2.84 which indicate their dissatisfaction with the service (Table 1).


Table 1. Satisfaction with Physical Aspect of Life



	Physical Features
	Level of Satisfaction (Mean Score)



	Dwelling units
	3.65




	Housing area
	3.56




	Environment
	3.35




	Education
	3.62




	Health
	3.60




	Public facilities
	3.39




	Recreational facilities
	3.46




	Public transport
	2.84




Satisfaction with Social Aspect of Life

The residents have expressed their satisfaction with the neighbourhood social features, such as interaction with neighbours, social interaction, ethnic relation, public safety, religious facilities and political activities. They have expressed their satisfaction more with social interaction with a mean score of 3.56 than their interaction with neighbours, ethnic relation, religious facilities (mean scores of 3.30–3.46) and public safety with with a low mean score of 3.14. On the other hand, the mean score for political activities is 2.93 which indicate their dissatisfaction with the political interference in the community (Table 2).


Table 2. Satisfaction with Social Aspect of Life



	Social Features
	Level of Satisfaction (Mean Score)



	Interaction with neighbours
	3.30




	Social interaction
	3.56




	Ethnic relation
	3.46




	Public safety
	3.14




	Religious facilities
	3.45




	Political activities
	2.93





Satisfaction with Economic Aspect of Life

The residents have expressed their satisfaction with the neighbourhood economic features, such as employment, income, work place, the cost of living and home value. They have expressed their satisfaction more with employment with a mean score of 3.60, than their income, workplace and neighbourhood home value (mean scores of 3.32–3.39). On the other hand, the mean score for cost of living in the neighbourhood is 2.71 which indicate their dissatisfaction with the rising cost of living in their neighbourhoods (Table 3).


Table 3. Satisfaction with Economic Aspect of Life



	Economic Features
	Level of Satisfaction (Mean Score)



	Employment
	3.60




	Income
	3.39




	Workplace
	3.37




	Cost of living
	2.71




	House value
	3.32




Relationship between Household Characteristics and Life Satisfaction

Life satisfaction is mainly influenced by household backgrounds and characteristics of the respondents. Using Pearson Chi-Square analysis, there is a significant relationship between life satisfaction from physical, social and economic aspects with household characteristics, such as ethnic background, age, education and income. However, life satisfaction of the respondents from social aspect is not very much influenced by their educational background. This implies that social aspect of life satisfaction is an important indicator of quality of life as expressed by the respondents irrespective of their educational background.

CONCLUSION

In general, the residents in urban neighbourhoods of Pulau Pinang are generally satisfied with physical, social and economic aspect of life. However, there are variable levels of satisfaction for some features. The residents are particularly dissatisfied with public transportation services, political activities and the cost of living in their neighbourhoods. Besides that, they are also concerned about their safety which would affect their quality of life.

The policy implications of the findings of the study indicate that the construction and development of new urban neighbourhoods in developing countries, like Malaysia, needs to address the above problems, such as public infrastructure and transportation, cost of living and negative influence of political activities in order to achieve a livable environment and a good quality of life. The cost of living is generally influenced by regional and national factors. However, the development of new urban neighbourhoods should not burden the residents with high living costs and the lack of good infrastructure and community facilities. Therefore, sustainable neighbourhood development policies should take into account residents’ own assessment of their local condition.
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