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Abstract

roject delay is when the construction period is prolonged beyond that

which was estimated previously. When the problem of delay occurs, the

companies stand to lose a large amount of money which can sometimes
render the company insolvent. The study aimed to investigate the reaction of
poor materials management on project delay with a view to enhancing materials
management in the construction industry. The qualitative method of research
inquiry that is rooted in the phenomenological paradigm was employed. The
research activities included a comprehensive review of the related literature and
study of selected cases. Abuja, the Federal capital territory of Nigeria was the
selected scope of the research. Ten case studies were purposefully selected for the
study. The research instrument was a direct observation with follow up questions
used in conjunction with a tick box by the researcher. The study revealed that
sub-optimal materials control leads to shortage of materials and results in delay
has a negative reaction on project delay. The study recommends that
construction professionals should be well informed on the reactions of poor
materials management.
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Background to the Study

The present state of the construction industry in Nigeria reflects various problems, ranging
from wastage of materials, poor quality of work, poor materials flow, delays in project
execution/delivery, disputes, and the displacement of materials on sites, as well as poor
accounting for materials (Kasim, Anumba and Dainty, 2005; Kayode, Olufemi and Olusegun,
2010; Okorocha, 2013; Emmanuel, Ibrahim and Adogbo, 2014; and, Asmara, 2015).

Materials flow on the Nigerian construction sites is marred by the poor materials management
(PMM) in the area of timing of materials arrival, lack of information for materials arriving at
site, missing of materials, unavailability of storage space that makes it difficult to coordinate
the storage requirements for the various sub-contractors and so forth (Donyavi and Flanagan,
2009; and, Kasim, Latiffi and Fathi, 2013).

One of the objectives of every contractor is to deliver a project on time while maximizing
profit (Nguyen, Ogunlana and Thi Xuan Lan, 2004). However, the reverse is the case in many
construction projects in Nigeria due to poor materials management which often increases
waste generation and thereby reducing profitability, and results in project delay (Aiyetan and
Smallwood, 2013). In Nigeria, the control of materials during the construction process is
mostly handled carelessly by the planning and purchasing departments, site supervisors and
engineers, as well as the contractor's organisation and this has been posing serious problems to
contractors in term of profit margin (Dania, Kehinde and Bala, 2007; Aiyetan, 2013; and,
Arijeloye and Akinradewo, 2016). Moreover, materials may be damaged or stolen during
storage, unless special care is taken, delays and extra cost may be incurred and these reduce
profitability (Patel, Pitroda and Bhavsar, 2015).

The delivery of any construction project within time, budget, and quality, in accordance with
specifications, and to the satisfaction of stakeholders are important factors for measuring
project success (Bossink and Brouwers, 1996; Dajadian and Koch, 2014; and, Hannure and
Kulkarni, 2014). However, poor materials management (PMM) is an issue on every
construction site which leads to project delay (Albert, Shakantu and Ibrahim,
2020).Construction waste is a problem in the Nigerian construction industry which negatively
affects the performance of many projects (Adewuyi and Otali, 2013). For these reasons, this
study aims to investigate the reaction of poor materials management on project delay with a
view to enhancing materials management in the construction industry.

Literature Review

Project Delays

Construction project delay can be defined as the late completion of work as compared to the
planned schedule or contract schedule (Obodoh and Chikasi, 2016). The delay in construction
projects is a major problem negatively affecting the construction industry today (Addo, 2015).
A project cannot be completed within the original schedule when the project period is delayed.
Delays in construction projects may lead to either extension of time, termination of contract,
non-completion, total abandonment or a combination of two or more of the factors
mentioned (Akhir, ezral. 2013; Bekr, 2014; and, Obodoh and Chikasi, 2016).
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Assaf and Al-Hejji, (2006) report that the efficiency of construction projects rests on
completion time but the construction process is subject to many variables and unforeseeable
factors which result from many sources. These include the performance of parties,
environmental conditions, resources availability, involvement of other parties, and
contractual relations.

Factors causing construction delays with projects differ from country to country due to
different prevailing conditions (Addo, 2015). The common conditions that could influence
project delivery time are political, economic and physical factors and also level of
technological development, management style and construction techniques. Sweiset al. (2008)
believes that there are many reasons why delays occur. They may be due to strikes, rework,
shortage of materials, poor organisation, failure of equipment, change orders and acts of
God.

Typology of Material Related delays in Construction
Several studies have identified factors involved in materials related delays. Fugar and
Agyakwah-Baah (2010) identify shortages of materials on site or market and late delivery of
material as the factors which contribute to delays. Sweis et al. (2008) also write that shortage of
materials, delay in materials delivery, loss of materials on site which leads to delay, materials
price fluctuations, modifications in materials specifications are causes that contribute to
delays. A study by Obodoh and Chikasi (2016) found that factors such as shortage of
construction materials, poor quality of construction materials, poor procurement of
construction materials which leads to disapproval, importation of construction materials,
escalation of material prices, late delivery of materials and unreliable supplies were identified
as factors that caused delays in construction projects. In addition, Arantes et al.(2015) found
that inadequate material quality increases safety incidents which leads to delay, damaged
materials, shortage in materials, delay in material delivery, changes in material specifications
during construction, delay in materials procurement, and change in material prices contribute
to material related delays. Sunjka and Jacob (201 3) further identified poor quality of materials
and material shortages as a major cause of delay. Thus, in summary, the following contribute
to material related delay:

i Shortage of construction materials in market;

ii.  Poorprocurement of materialsleads to disapproval;

iii. Changesin material types and specifications during construction;

iv.  Delayin material delivery;

v.  Lossof materials on site leads to delay;

vi. Damage of sorted material while they are needed urgently;

vii. Delay in manufacturing special building materials;

viii. Late procurement of materials; and,

ix. Lateselection of finishing materials due to availability of many types in market.

Effects of delays on Construction Projects
According to Sunjka and Jacob (2013), the following are effects of project delay:
1. Time overrun: When the stipulated completion time is pushed forward, the project is
said to have experienced time overrun.
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2. Budget overrun: When a project is completed at a cost higher than what was budgeted, it
is said to experience a budget overrun.

3. Poor quality of a completed project: As highlighted in the previous section inferior
workmanship and/or inferior quality materials, can lead to issues of project quality.

4.  Bad Public Relations: When projects are delayed, contractors, consultants and clients
could put their public reputations at risk.

5. Litigation: Disputes can lead to court cases for resolution especially when large
penalties are at stake.

6.  Arbitration: The cost and time related to the engagement of professional arbitrators.

7.  Disputes and claims: Disputes and claims arise against the losses incurred through
delays.

8.  Total abandonment: Delays in project execution could lead to total abandonment if
issues leading to the delays are not resolved timeously.

Therefore, the reactions of poor materials management (PMM) on project delay are as
follows:

1. Sub-optimal availability which results in delay;

2. Sub-optimal materials control which leads to shortage of materials and results in
delay;
PMM Increases health and safety incidents which leads to delay;
PMM increases theft/security breaches on site which leads to delay;
Poor materials requirement planning leads to delay;
Poor materials control leads to sub-optimal labour output which results in delay;
PMM increases incidences of disapproval by development control agencies which
leads to delay.

N oUW

Research Method

The research adopted the qualitative method of research inquiry. The case study approach was
deemed appropriate for this research because the researcher intended an in-depth study of
reaction of poor materials management on project delay on construction sites. In essence, the
multiple case studies approach was instrumental in providing an understanding of poor
materials management in the selected construction industry, which is the purpose of the study.
More so, information about the reaction of poor materials management was obtained through
direct observation with follow up questions used in conjunction with a tick box.

The population is building construction sites within Abuja, the Federal Capital Territory of
Nigeria. Abuja was chosen because it has the highest population of built environment
professionals in the country, and it has many on-going building construction projects. From
this population, a sample of ten (10) building projects were selected, with a value of 100
million Naira and above, using the purposive non-probability sampling technique. The
rationale for the selection of purposive sampling is that building construction projects of this
value and above are likely to have a much more challenging materials management
requirement compared with projects of less value.
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The data for this research were generated through semi-structured interviews conducted in
conjunction with a tick box of questions marked/ticked by the researcher in the course of the
interview, in order to evaluate the rate of occurrence of the issues leading to poor materials
management in the study area. A semi-structured interview was conducted with the project
professionals (Architects, Builders, Project Managers, Quantity Surveyors, and Site
Engineers) on the issues relating to reaction of poor materials management on project delay in
the Nigerian construction industry. The interviews were conducted at the interviewee's
offices; and they lasted from 40 to 60 minutes each. The parameters adopted in developing the
research instrument were rating scales. Regarding the reaction of PMM on project delay, the
rating scales used were: High reaction; Moderate reaction; and, Low reaction.

The Statistical Package for the Social Sciences (SPSS) version 23 was used to conduct
descriptive analysis of the data computing the mode that describes the most frequently
occurring reaction of poor materials management on project delay and the results of
combined ten case studies was presented in bar chart. For the purpose of anonymity, the
names of the project sites are not disclosed in this article but are represented by case study (CS)
numbers CS1-CS10.

Result

The results in Figure below show a combined high reaction on the following: (a) PMM
increases health and safety incidents which leads to delay; (b) PMM increases theft/security
breaches on site which leads to delay; (c) poor materials requirement planning leads to delay;
and (d) PMM increases incidences of disapproval by development control agencies which
leadsto delay.

Figure 1: Combined reaction of PMM on project delay
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Discussion of Findings
To provide a better understanding of the research, and the problem that led to the investigation
is that site materials management is poor.

Reaction of PMM on Project Delay

Construction delay is when the construction period is prolonged beyond that which was
estimated previously. When the problem of delay occurs, the companies stand to lose a large
amount of money which can sometimes render the company insolvent.

The research found that PMM has a moderate reaction on materials availability. However,
there is need for improvement because if materials are not available when needed, there will be
delay on the project. This corroborate the submission of Assaf and Al-Hejji (2006), that when
materials are not delivered to site as per the project programme, it results in delay in
construction projects.

Moreover, PMM has a high reaction on health and safety. This means that PMM negatively
impacts on or increases health and safety risks on sites. Essentially, when materials are lying
around unattended on site, workers are more likely to trip over them and injure themselves.
When such incidents occur on site, the management teams would, most likely stop the work to
rectify, which leads to project delay.

With respect to theft/security, it was found that PMM's reaction was high. This means that
PMM increases theft/security breaches on site which leads to delays on projects. Sweiset al.
(2008) confirmed this, as highlighted in section 2.1 of this study. This implies that some of the
materials that are meant to be used at that time are pilfered and the project work does not
proceed because of missing materials. With regard to materials control, PMM has a moderate
to high reaction on this. This means that PMM's sub-optimal control leads to shortage of
materials and associated delay. This was in line with the findings of Sunjka and Jacob (2013),
as discussed in section 2.3 of this study. Sub-optimal materials control has a negative reaction
on project delay.

The study found that PMM has a high reaction on poor materials requirement planning which
in turn leads to delay on projects. This shows that the majority of the organisations do not
adequately conduct materials requirement planning. The moderate to high reaction of PMM
on materials control leads to sub-optimal labour output which results in delay of projects. Sub-
optimal labour output because of poor materials control leads to projects falling behind
schedule and increases the cost overrun of the projects. These findings corroborate those of
Chan and Kumaraswamy (1996); Mezher and Tawil (1998); Ellis and Thomas (2002) and Al-
kharashi and Skitmore (2009), who found issues of delay in construction projects as a result of
poor site management of materials and supervision, poor procurement of materials, poor
quality of materials, shortage of materials, late delivery of materials and so on. Therefore,
there is need for efficient materials management in construction projects. This is because poor
materials management does affect the overall construction time, quality and cost.
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Moreover, the study found out that PMM has a high reaction on increases incidences of
disapproval by development control agencies which leads to delay. This supports the findings
of Obodoh and Chikasi (2016), as highlighted in section 2.3 of this study. This implies that
development control agencies stop projects when they have issues with materials on site.
Therefore, an effective materials management practice is required to avoid problems such as
delays in construction projects.

Conclusion and Recommendations

The aim of this study is to investigate the reaction of poor materials management on project
delay with a view to enhancing materials management in the construction industry. Materials
management is an important function that needs to be taken into consideration at all phases of
the construction projects. The literature and the findings from the study have established that
site materials management is poor. The study concludes that poor materials management was
found to have a negative reaction on project delay.

It is also concluded from the findings that PMM increases health and safety incidents which
leads to delay; PMM increases theft/security breaches on site which leads to delay; Poor
materials requirement planning leads to delay; PMM increases incidences of disapproval by
development control agencies which leads to delay; PMM leads to sub-optimal materials
availability which results in delay; PMM's sub-optimal materials control leads to shortage of
materials and results in delay; and poor materials control leads to sub-optimal labour output
which results in delay have a negative reaction on the projects. The study also concludes that
an effective project control system is essential to the successful delivery of a construction
project.

The study recommends that Construction professionals should be well informed on the
reactions of poor materials management on project delay so that it can be minimized. The
construction industry in Nigeria should collaborate with government agencies to develop
guidelines for preparing a waste management plan for the construction industry. Site
materials management practices should be promoted by professional bodies in construction,
such as the Nigerian Institute of Building (NIOB), the Nigerian Institute of Architects (NTA),
and the Nigerian Institute of Quantity Surveyors (NIQS).
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