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 ABSTRACT
The study of construction project success is gaining increasing attention as the industry faced problems of time and cost overruns. This paper presents the results of a research project which aims at determining the effects of materials on success rate of construction of housing project in Lagos State of Nigeria. The paper highlights the impacts of construction materials on time and cost overruns. Three hundred and seventy (370) randomly selected residential projects were interviewed through questionnaire. Project-related variables affecting the on-time delivery of materials to the construction site are examined and quantified. The material selection period, type of materials and their availability in the local market all demonstrated a significant impact on the on-time delivery of materials to construction sites.       
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Introduction
The construction industry is considered to be one of the most important industries in the economy. It interacts with nearly all fields of human endeavours (Nguyen, Ogunlana and Lan, 2004). Unfortunately, the intrinsic complexity, uncertainty and dynamics of most construction project create difficulties for the clients and contractors in terms of project duration and cost. The duration and cost of construction projects right from inception to completion is assuming great importance in the construction industry (Nkado, 2007). A construction project is commonly acknowledged as successful when it is completed on time, within budget and in accordance with specifications and to stakeholders’ satisfaction. Chan and Kumaraswamy, (2001)  remarked that a building project can only be regarded as successful if it is delivered at the right time, at the appropriate price and quality standards and provides the clients with a high level of satisfaction. A successful project is best illustrated by funnel shows in Figure 1

Figure 1 Project Success Determinant
Source: Author’s Fieldwork (2015)
 
It can be seen from the Figure 1 that a successful project means that the project is completed on time, within cost and to the required quality standard. A project that does not meet any of these objectives is considered to have failed. The specific objective of this paper is to evaluate the effects of construction materials on time-delay and cost overruns in the construction of residential projects in Nigeria. In construction, projects generally experience time-delays and cost overruns during their implementation phase. For example, examination of the records of more than four thousand construction projects by Morris and Hough (1998), showed that project were rarely finished on schedule time or within the allocated budget. Other researchers have also observed that time and cost overruns are common place in the construction industry worldwide (Assaf et al, 1995; William, 2001; Chan and Chan, 2002 and Vandevoorde and Vanhoucke, 2005). Time and cost have been typically used as the key criteria for examining project success, (Love, Tse and Edwards, 2005). 
 A comprehensive classification of causes of construction delays has also been recommended by Mansfield et al., (1994). They studied the causes of delay and cost overrun in construction projects in Nigeria. The results showed that the most important factors are shortage of material, financing, poor contract management, changes in site conditions and improper planning. Ogunlana et al., (1996) studied the delays in building projects in Thailand. They concluded that the problems of the construction industry in developing economies rested on shortages or inadequacies in industry infrastructure and main supply of resources. The classification system included materials, labour, equipment and financial constraints, as the main contributory variables to causes of construction delays. Koushki and Kartam (2004) included the inadequacy of resource supplies, client and consultant shortcomings and contractor incompetence. McKim (2000) established the major factors that affect poor project success to include inadequate resources, high fluctuation in work load, technical expertise, managerial skills and other items. Koushki and Kartam (2004) performed a comprehensive analysis of factors which contributed to projects time and cost overruns. The researchers identified the problem causes at the micro level and developed a ranking of causal factors based on their relative contributions to causes of delays. The factors and their ranks are presented in Table 1.
Table 1 Factors contributing to project time-delays
	Factors                                                                                                                        Rank                              

	Late delivery                                                                                                                  1                                              

	Damaged materials                                                                                                        2                                                       

	Poor planning                                                                                                                 3                                                    

	Equipment breakdown                                                                                                   4                                                      

	Improper equipment                                                                                                       5                                                  

	Unreliable supplier/subcontractor                                                                                  6                                           

	Inadequate fund allocation                                                                                             7                                          

	Poor quality                                                                                                                    8                                               

	Absenteeism                                                                                                                   9                                         

	Lack of facilities                                                                                                            10                                       

	Inappropriate practices/procedures                                                                                11                                         

	 Lack of experience                                                                                                        12                                        

	Attitude                                                                                                                           13                                      

	Poor monitoring and control strike                                                                                 14                                          

	Shortage of personnel                                                                                                     15                                     

	Delay payment to supplier/subcontractor                                                                       16                                       

	Inefficient communication                                                                                             17                                 

	Wrong method statement                                                                                               18                                

	Unavailability of proper resources                                                                                 19                                    

	Deficient contract                                                                                                           20                                  

	Interference with other trades                                                                                         21                                

	 Too many responsibilities                                                                                             22                                                 

	Subcontractor bankruptcy                                                                                              23                                             

	Low morale/innovation                                                                                                  24                                         

	
Sources: Koushki and Kartam (2004)



The finding of the above research studies have all pointed to the importance and significant contribution of construction materials and supply inadequacies to causes of delays. This paper examines the role of material and its contribution to causes of delays in the construction of residential projects in Lagos state of Nigeria.

The Study Area
Lagos State is one of the thirty-six states in the Federal Republic of Nigeria. It lies between Latitudes 6o 22’ and 6o 42’ North of the Equator and between Longitudes 2o 42’ and 3o 22’ East of the Greenwich Meridian (African Newspapers of Nigeria (Plc) and Lagos State Government, 1999). Lying in the south-western portion of Nigeria, Lagos state stretches for more than 180 kilometres along the Guinea Coast of the Atlantic Ocean and it is bounded on the North and East by the sister state of Ogun, and on the West by the neighbouring Republic of Benin (IBLL, 1998). The metropolitan Lagos consists of island endowed with creeks and Lagoon. Lagos metropolitan areas is bounded in the west by Oyo and Ijamikin, Lekki Peninsula in the east and Ikorodun and Alagbado towns in the north. It covers an area of about 1,183 km2 out of the 3,577km2 total area of Lagos State (George, 2002). The research was carried out in Lagos State, Nigeria, because Lagos is listed as one of the 25 megacities of the world with numerous construction projects executed by public sector to meet the housing, economic and infrastructure requirements of the emerging megacity. (Amuda 2006, Ameh and Osegbo, 2011).     
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                                             Figure 1 Lagos State showing the Lagos Metropolis 





Materials and Method
Three hundred and seventy (370) small, medium and large private residential projects, spread across Lagos state of Nigeria were randomly-selected for the analysis of time-delays and cost overruns. The selection of the case study was based on the representation of the geographical and land-use (measures of accessibility), population density (measure of traffic congestion) and the socio-economic traits of households in Lagos. These projects were either just completed or near completion. The owners of the selected projects were identified, personally interviewed and requested to respond to questions concerning their socio-economic and various characteristics of the residential project. 
Results and Discussion.
An average residential project had a cost of more than mN28.5 and required more than 16 months of time to complete. The cost of land of an average residential project was in excess of mN10. The mean increases in projects’ duration and budget were 1.1 month and mN5.45 respectively. On an average, mN3.49 of a projects’ cost increase was due to its material component. The frequency distribution of material-related variables is presented in Table 2. 

















Table 2   Frequency distribution of construction material-related variables
	                                                                                                    Distributional traits
Material-related variable                                          frequency        percentage      Cumulative percent


Selection of const. materials               
Personal Preference	           		                   49                     13.2                       13.2
Quality					                   59                     16                          29.2
Price				                   	     21                     5.7                         34.9
Combination                                                                241                   65.1                        100
Selection time-duration (months)
       1                                                                            201                   54.3                       54.3     
       2                                                                            54                    14.8                       69.1
       3                                                                            43                    11.8                       80.9
       4-8                                                                         56                    15.3                       96.2
       ≥ 9                                                                         14                      3.8                       100
Responsibility for material delivery
    Contractor                                                                        89                    24                         24
    Client/Owner                                                                 252                    68.1                      92.1
    Supplier                                                                           11                      3                          95.1
    Combination                                                                    18                      4.9                       100
Material type
    Local                                                                              127                    34.3                      34.3
    Imported                                                                          49                     13.2                      47.5
   Combination                                                                   194                     52.5                      100
Availability in the local market
    Yes                                                                                 261                    70.5                      70.5
    No                                                                                    32                      8.7                       79.2         
    Partly                                                                                77                     20.8                      100_____

Source:  Author’s Fieldwork (2015)
Personal/family preferences were the main reason for the selection of construction materials in 13.2% of the study in residential projects. 16% of the owners considered the quality and 5.7% considered the price as the main factors in the selection of construction materials for their residential projects. The remaining 65.1% of the owners however selected the project’s materials based on a combination of personal choice, material quality and price. 
The responsibility for the delivery of material was mainly assumed by the owners (68.1%) or by the contractors (24%). In 3% of the projects, supplier was responsible for the delivery of construction materials, and for the remaining 4.9 % of the study projects, the delivery of materials was shared by the three: the owner, the contractor and the supplier (Table 2).
	More than half of the owners spent 1 month for the selection of construction materials. Approximately 42% allocated 2,3, or from 4 to 8 months of time, each for the selection of materials, and the remaining 3.8% allocated more than 8 months for the selection of construction materials (Table 2). For about 53% of the sampled project, projects’ owners utilized a combination of local and imported materials in the construction of the residential projects. The remaining 34.3% and 13.2% used only local or imported materials respectively as shown in Table 2. The data in Table 2 also show that for nearly 70% of the residential projects the selected material was available at the local market in Lagos, Nigeria. Materials used in 8.7% of the projects were not available at the local market and along with some materials for the remaining 20.8% of the residential project, all had to be imported to Nigeria.

Table 3   Material-related time delay and cost increases
	                                                                                                         Distributional traits
Variable name                                                                     Frequency     Percentage      Cumulative  Percent                                                                                                                  

	Was material delivered on time?              

	      Yes                                                                                        95                 25.7                     25.7

	      Not always                                                                          120                 32.4                     58.1

	      No                                                                                       155                 41.9                     100

	Delivery time-delay (month)

	        3                                                                                              125                  80.7                      80.7

	       > 3                                                                                       30                  19.3                     100

	Was the delivery on agreed price?

	      Yes                                                                                     349                94.4                     94.4

	       No                                                                                       21                 5.6                      100



Source:  Author’s Fieldwork (2015)



The timeliness of the delivery of construction materials as well as the time/cost increases due to late deliveries is presented in Table 3. In 94.4% of the study projects, the materials were delivered on agreed cost (price), 25.7% of the projects received their materials on schedules time (Table 3). In 41.9% of the projects, the delivery of construction materials were delayed 80.7% of which for 3 month or less and the remaining 19.3% for more than 3 months as presented in Table 3.
Causes of time and cost overruns
Criticism of the construction industry has arisen because of projects that have taken a longer time to complete than stipulated. Table 4 presents the main causes of time-delays for projects which experienced time-delays. 
Table 4   Frequency distribution of the causes of time overrun 
	                                                     Distributional traits
Causes of time overrun                                                     Percent                  Cumulative percent

	Owners finance-related 
	              32.4
	               32.4

	Contractor-related problem
	              22.1
	               54.5

	Material related
	              20.3
	               74.8

	Labour  related                                       
	               11
	               85.8

	Variation orders
	               8.7
	               94.5

	Weather problems
	               5.5
	               100



Source:  Author’s Fieldwork (2015)

The most common cause of time-delay was owners’ financial difficulties (32.4%). Contractor-related problems were the second most frequent cause of time-delays (22.1%), material-related problems were the third (20.3%). Labour-related problems contributed to 11% of time-delays, followed by variation orders (8.7%) and weather-related factors for the remaining 5.5% of time-delays. 
Table 5   Frequency distribution of the causes of cost overrun

	                                                                 Distributional traits
Causes of cost overrun                                                          Percentage                   Cumulative percent

	Contractor-related problems                     
	24.6
	24.6

	Owners’ lack of experience
	19.4
	44

	Material delays
	17.7
	61.7

	labour problems                                        
	14.4
	76.1

	Weather problems
	13.8
	89.9

	Variation orders
	10.1
	100



Source:  Author’s Fieldwork (2015)

The causes of cost overrun in residential projects were also grouped and presented in Table 5. Contractor-related problems were the cause in nearly a quarter of the study residential projects. Owners’ lack of experience in managing a construction project was the second most frequent cause of cost increase (19.4%), followed by: material-delays (17.7%); labour problem (14.4%), Weather problems (13.8%) and variation orders for the remaining 10.1% of increases in budgets. 
Effect of Material Type on Project Time and Cost Overruns
The types of materials used in the construction of residential projects also affect projects time and cost overruns. Surprisingly, projects built with imported materials experienced the least amount of time and cost overruns when compared to those constructed with either only local or a combination of local and imported materials. This finding is, nonetheless in accordance with the expectations, since owners and contractor who intend to use imported materials must ensure the availability of such materials prior to the start of the construction phase. The general reliance on the availability of local materials in the local market often results in disappointments (Table 5)
Table 6   Material Type and Project Time and Cost Overruns

	Material Type
	Material delivery on Time           Material delivery at the cost
Yes      Partly           No                         Yes                    No

	Local
	23
	31	
	96
	
	      89
	             11

	Imported
	55
	47
	28
	
	      134 
	             7

	Combination
	17
	42
	31
	
	      126
	             3


Source: Author’s Fieldwork (2015) 

Figure 2  Material Type and Delivery Time 
Source:  Author’s Fieldwork (2015) 
            
Figure 3 Material Types and Delivery Cost   
Source: Author’s Fieldwork (2015) 


            
Figure 4    Material Availability at the Local Market and Project Time and 
                    Cost Overruns
Source:  Author’s Fieldwork (2015) 

Material availability at the local market also demonstrated a pronounced impact on projects’ cost overrun. As presented in Figure 3, material unavailability at the local market resulted in a significant increase in the project cost overrun. Project for which the materials were not available at the local market experienced more cost increases than those for which the materials were readily available at the local market.

Conclusion and Recommendation
The paper presents an evaluation and assessment of role and contribution of materials on construction time and cost overrun of residential building projects in Nigeria. The analysis was based on questionnaire survey. Qualitative and quantitative project information from a total of three hundred and seventy (370) small, medium and large private residential projects spread across Lagos state of Nigeria was collected. It was found that for most of the studied projects the delivery of materials was accompanied within the agreed price while not more than 50 % of the project received their materials on time. 20% of the total project delays were due to the late delivery of materials and these material delays accounted for 18% of total project cost overruns in construction process.
The selection period, the type of construction materials and their availability at the local market all affected the extent of delay and cost overruns.  From the survey, a month was the optimum time period allocated for the selection of materials. Imported materials contributed the least to the construction time and cost overruns, while the unavailability of materials in the local market contributed significantly to the cost of the projects. Large and costly projects experienced longer time delay and higher cost increases due to the late delivery of construction materials on site.  
It is therefore recommended that adequate preparation and monitoring of material movement schedule should be put in place after purchase order is placed with the vendor and conduct pre-transportation inspection where necessary. The owners and contractors who intend to use imported materials must insure the availability of such materials prior to start of the construction and obtain periodical information on shipment/transportation status of such imported materials also to keep ready the documents necessary for clearing customs and other formalities during transit. There should be planning in advance for receiving materials at the site. This include unloading place, machinery for handling at site, persons for inspecting materials for correctness, storage arrangement and the construction site/persons who are to be intimated on arrival. Finally, material management should be notified of any discrepanciese for further action including timely replacement or reordering. 
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On time 	LOCAL	IMPORTED	COMBINATION	23	55	17	Partly	LOCAL	IMPORTED	COMBINATION	31	47	42	Not on time	LOCAL	IMPORTED	COMBINATION	96	28	31	




At the cost	LOCAL	IMPORTED	COMBINATION	89	134	126	Not at the cost	LOCAL	IMPORTED	COMBINATION	11	7	3	Time Overrun	Available 	Partly Available 	Not Available	17	32	56	Cost Overrun	Available 	Partly Available 	Not Available	16	36	60	image1.emf

