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The technological aspect of construction logistics, most especially the forecasting is over
looked, and little is understood in the Nigerian construction industry. This research
investigates how MRP technology could be utilised from the manufacturing and retailing
industries background to improve the forecasting processes of construction logistics. The
qualitative method was adopted in this study. Lagos State and the F.C.T. Abuja, Nigeria were
the selected geographical scope of this study, from which 5 manufacturing companies, 5
retailing companies and 5 construction projects were purposively selected. The research
instruments were observation guide and semi-structured interviews. The result revealed that
80% and 40% of the observed manufacturing and retailing industries respectively, adopted
the MRP technology for forecasting purposes in the following areas: material forecast,
demand forecast, product forecast and production forecast. However, only 20% of the
observed construction projects adopted the MRP technology for forecasting purposes in the
following areas: 5% for demand forecast (demand control), 6.7% for material forecast (Stock
control), and 20% for product forecast (product output). It was also revealed that utilization
of the MRP technology could lead to the achievement of the following benefits: proper
resource planning, reduced inventory level, improved production scheduling, lessening costs
of production, reduction in inventory level, effective treatment of scheduling problems, and
efficiency of supply chain system. The research concludes that effective utilization of MRP
technology in the logistic system of the construction industry could lead to realization of full
efficiency gains in the forecasting aspect (demand control, stock control, production output
control, and procurement process) of the construction industry. It is recommended that the
Nigerian construction industry should leverage on this in order to create the best ways of
handling the MRP technology to improve the forecasting logistics systems of the construction
process.
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Introduction

The construction industry is recognised Construction logistics is an area that has a
internationally as one of the information- significant effect on project and industry
intensive industry which is often criticized performance and yet has remained largely
for delivering projects late and over budget unchanged over many years (Sullivan et al.,
(Sardroud & Limbachiya, 2010). Therefore, 2010). Logistics of construction projects is
logistics activities can assist in creating a multidisciplinary process, including all
time, place and form utility, thereby  materials, commodity concretes,
enhancing product value (Bienstock et al., equipment,  purchases,  transportation,
2008). Tiirkeli et al. (2010) asserted that warehouses, transporting, packing,
logistics is a business planning framework allocating and information processing

for the management of material, service, (Duiyong et al., 2014). Bienstock et al.
information and capital flow required in (2008) stated that the introduction of
today’s business environment. technology can have significant effects on
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logistics operations, facilitating
collaboration among construction industry
partners. Therefore, choosing the right
technology activities or subprocesses is very
crucial to any construction to gain
competitive  advantage in  today’s
competitive market. Bhandari, 2014 and
Irizarry et al. 2013 emphasised that the
benefits of construction logistics technology
majorly, is to improve the performance of
construction in term of time, control,
effectiveness, efficiency and reduce large
waste caused by inefficient materials
management.

Basu (2011) and Dim et al. (2015) noted
that most clients, design teams, contractors
and the suppliers in construction industry
have little knowledge of new-logistics
technologies for forecasting purposes.
Langeley et al. (2009) opined that logistics
is misunderstood and often over looked with
the excitement surrounding logistics
management and all the related technologies
that have been developed to support the
construction management.

Research evidence has shown that previous
studies on construction logistics from
different parts of Nigeria have focused on
transportation, effectiveness or efficiency in
logistics, supply chain and so forth,
however, very little is focused on logistics
technology, especially the use of MRP
technology for forecasting to improve
construction logistics processes. Therefore a
wide gap has been identified in the Nigeria
construction logistics processes (Ahuja et
al., 2009; Equere & Tang, 2010). However,
the technological aspect of construction
logistics, most especially the forecasting is
over looked, and little is understood in the
Nigerian construction industry. Thus, in
view of this problem, the research assesses
the level of MRP technology utilisation
from the manufacturing and retailing
industries background to improve the
forecasting processes of the Nigerian
construction logistics.

To achieve this aim, the following research
questions were asked: what are the
forecasting  related tasks in  the

105

Isah, Shakantu &. Ibrahim

manufacturing, retailing and construction
industries? What is the percentage level of
usage of MRP technologies in execution of
these tasks in the industries? And what are
the accruable benefits to construction from
the utilization of the MRP technology.

Literature Review

Construction Logistics

Construction logistics planning entails the
coordination of supply and site activities by
integrating their decisions and recognising
existing inter dependencies to minimise the
total material management cost (Braun et al.
2015; Gadde & Dubois, 2010). Logistics
can represent an important option, not only
because it increases operational efficiency,
but because it can positively affect
customer’s behavioural intentions
(Giovaniset al., 2013). Also, Efendigil et al.
(2008) emphasise that increasing efficiency
in logistics operations, such as the recovery
of the returned products is one way in which
businesses attempted to maintain and
increase competitiveness in the global
economy. Therefore improvement in the
utilization  of logistics management
activities in construction can assist the
managers in making better decisions for the
construction industry (H&linen, 2015).
According to Voigtmann and Bargstadt
(2010), good logistics on construction sites
will save time and reduce construction
costs. Zellner (2008) recommended an
intensive  cooperation  between  the
construction industry and their customer,
which bring about logistics. One of the main
aspirations of this reorientation was to
introduce processes that successfully had
been implemented in other industries, most
of which relate to the logistics side of
companies (Gadde & Dubois, 2010).

Construction Logistics Technology

Owing to the need for new technologies for
logistics management systems that are
capable of integrating construction supply
chain, the utilization of technology in
construction logistics emerged in the 1990s
(Bruckmann et al., 2016). According to
Bruckmann et al. (2016), one of the most
attractive aspects of technology in logistics
is the opportunity to reduce personnel costs,
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while at the same time achieving a
constantly  high  production  quality.
Sardroud and Limbachiya (2010) believed
that logistics technologies are important in
successfully controlling and managing
construction projects which will meet the
scope, quality, safety, cost and time.

The use of technology in managing the
logistics process has drawn increasing
attention in the corporate world (Wu et al.
2006; Liu, 2013) . For instance, the United
States industries are increasingly dependent
on the benefits brought about by technology
to improve supply logistics management
agility, reduce cycle time, achieve higher
efficiency, and deliver products to
customers in a timely manner (Wu et al.,
2006).

MRP Technology as a Forecasting
Logistics Tool in the Construction
Industry

The MRP is a production planning and
control systems used to forecast and
coordinate order fulfilment by
synchronizing material and resources
availability to customer demand (Bayraktar
et al., 2009). The functions of MRP
technology according to Imetieg and
Lutovac  (2015) include production
planning, scheduling, and inventory control
systems used to manage manufacturing
processes. The accuracy of demand
forecasts will significantly improve the
production scheduling, capacity planning,
material  requirement  planning  and
inventory management (Kandananond,
2012; Imetieg & Lutovac, 2015).

The MRP technology provides good
forecasting information  necessary for
effective decision making (Madapusi &
Souza, 2012).The key elements of the MRP
technology according to Samuel and Ondiek
(2014) are: Master Production Schedules
(MPS), Bill of Materials (BoM), and the
inventory file.

Research Methodology

The qualitative approach that isrooted in the
phenomenological research paradigm was
adopted in this study. This is because an in-
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depth investigations (observation) of the
MRP related technology from the
manufacturing, retailing and construction
industries were made. The qualitative
method allows in-depth understanding,
discovery, clarification of situation and
provides a researcher with a unique avenue
to probe into responses or observations
(Guest et al., 2013).

An observation guide and semi-structured
interviews were the instruments through
which the primary data for this research was
collected. Only the MRP technology
utilisation in these companies/projects was
observed. This included four (4) MRP
technology from manufacturing companies,
two (2) from retailing companies and one
(1) from construction project, making a total
of seven (7). The observation was carried
out with the aid of the workers of the
industries (manufacturing and retailing) and
construction projects who are stationed to
work on the MRP technology. The results of
the observation of the MRP technology for
the companies and the construction projects
is stated in Table 1.

The respondents of the interview were one
(1) worker each from the different
company/projects visited who are stationed
to work on the MRP technology. This
included 4 respondents from manufacturing
companies, 2 respondents from retailing
companies and one (1) respondent from a
construction project, making a total of seven
(7) respondents from the companies. The
only questions asked for the interviews was
on the accruable benefits of the MRP
technology to the construction industry and
the summary of the responses are presented
on the last column of Table 1.

The geographical study areas for this study
was manufacturing and retailing industries,
and construction projects within Lagos state
and Abuja, the Federal Capital Territory
(FCT) of Nigeria.

This included: 2 and 3 manufacturing, 4 and
1 retailing and 3 and 2 construction projects
from Abuja and Lagos State, respectively.
These two geographical study areas were
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selected, because they both have lots of
manufacturing and retailing companies and
many construction projects. Moreover,
these two cities are among the metropolitan
cities in Nigeria with highest population of
professionals within the built environment
with many ongoing construction projects.

Moreover, purposive sampling technique
was employed, which according to Leedy
and Ormrod (2014), a qualitative researcher
often employs the purposive sampling
through which the selection of individuals
or organisation is done, based on their
experiences, to yield adequate information
about the topic under investigation. A
typical research sample size for a
phenomenological study under qualitative
research according to Leedy and Ormrod
(2014) ranges between 5 and 25
participants. For the purpose of this
research, a sample of 15 companies/projects
was  selected which included 5-
manufacturing  companies,  5-retailing
companies and 5- construction projects.
These numbers were the industries that meet
the requirement of the sampling (purposive
sampling 2.8 billion Naira and above, as at
28t August 2017). However,
companies/projects to the capital base/value
of 2.8 billion Naira and above are matured
enough and presumed to have advanced
technologies such as the MRP (Soliman &
Karia, 2015).

The collected data for this research were
analysed by using descriptive analytical
tools which included frequencies and
percentiles. The results were presented in a
Table and a Figure using descriptive
analyses. The tabulated results from the
instruments were divided into two parts.
The first part consisted of the related tasks
in manufacturing and retailing industries,
while the second part consisted of tasks and
sub-tasks in the construction industry. In the
first part, the technologies were identified in
five (5) manufacturing and five (5) retailing
companies; this making a total of 10
companies. The identification in each of
these companies represent 20% of the 100%
for the five manufacturing and five retailing
companies respectively. Also, the tasks in
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the five (5) manufacturing companies, and
retailing companies were identified, with
each occupying 20% of the 100%. For
example, demand forecast in Table 1 was
used by 4 manufacturing companies out the
five (5) manufacturing companies, each
company occupying 20%. This means 20%
multiply by 4 industry, equals to 80% of the
100% of the five manufacturing companies.
The same process applies to the five (5)
retailing companies.  Moreover, for
identification of the technologies in the 5-
construction projects, each occupied 20% of
100%. The tasks that correspond to the
manufacturing and retailing companies
were also identified, each occupying 20% of
100% for the five (5) projects in the
construction industry.

The tasks under the construction project
were sub-divided into sub-tasks, for which
20% occupied by each project was further
sub-divided into the sub-tasks under the
projects in the construction projects. This
means demand control only occupied 20%
which will be divided among the number of
sub-tasks that appear under demand control.
For example, the corresponding task to
demand forecast in construction is demand
control in Table 1. Therefore, demand
control as a main task, each occupying 20%
to make 100%, the 20% under “demand
control” was further divided into 4 different
sub-tasks in demand control (material
demand on side, labour demand on side,
equipment demand on site and plant demand
on site) that is, 20% divided by 4 equals to
5% for each sub-task. Furthermore, the total
of this percentages from the manufacturing,
retailing and construction industries were
utilised to produce the percentage level of
usage of the task and sub-task in the three
industries. This was done by dividing each
percentage unit of the task by the overall
percentage total of the industries
(manufacturing + retailing + construction)
and multiply by 100%.

For example, using this formula: L= U/T x
100%. Where, U= Unit percentage of one
task of the three industries; T= Total
percentage of manufacturing, retailing and
construction industries; and L= Percentage
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level of usage of each unit percentage task,
Moreover, the total percentage and
percentage proportion of tasks in the three
(3) industries were used to develop the
Figure 1. Also, the workers/operators shared
their experiences in form of a brief
interview on the relevant benefits of the
technology that could accrue to the tasks
and sub-tasks in the construction logistics
processes in Nigeria.

Results and Discussion

The MRP technology and level of usage
across the industries

The Table 1 shows that 80% and 40% of the
manufacturing and retailing industries
respectively, adopted the MRP technology
for forecasting when compared to the
construction industry that used only 20% of
the technology for forecasting. These
results confirm the finding of Samuel and
Ondiek (2014) who opined that MRP
technology is mostly wused in the
manufacturing industry.

80% of the companies in the manufacturing
industry used the MRP technology for
materials forecast and demand forecast.
Also, 40% of the companies in the retailing
industry used the MRP technology for
materials forecast and demand forecast,
with the material forecast and demand
forecast occupying percentage proportions
of 8.9% each. However, only 20% of the
projects in the construction industry used
the MRP technology for demand forecast in
the area of demand control, with 5% for
materials demand on site occupying a

percentage proportion of 1.1%. These
results  support the  findings  of
Samaranayake (2012), Kandananond

(2012) and Sarkar et al. (2014) on the
correctness of demand forecasts to expand
the production scheduling.

Additionally, 40% of the companies in both
manufacturing and retailing industries used
the MRP technology for product forecast,
occupying percentage proportions of 8.9%
each, in relation to other MRP technology
related tasks. Equally, 20% of the projects
in the construction industry used the MRP
for production forecast (production output),
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occupying a proportion of 4.4% for
programme of work among others. The
results are also in line with the findings of
Imetieg and Lutovac (2015) on effective
forecast to reduce cost of product.

On sales and production forecast, the
companies in the manufacturing industry
used 40% and 60% for the sales and
production forecast respectively, occupying
percentage proportions of 8.9% and 13.3%
respectively. Conversely, the sales forecast
was not used in the projects in the
construction  industry for  forecasting
purposes.

It was therefore revealed by the respondents
in the construction projects studied that
though, the MRP technology was not fully
utilized by them, but could be utilised to
improve the following areas of the
construction logistics tasks:

i Demand control: material, labour
and equipment and plant demand
on site.

Stock control: Material on site,
order management, and material to
be used.

Production output control: labour
output and plant output
Procurement (Bidding process)
Procurement process: invitation to
tender, submission of tender,
tender evaluation and report.

Accruable benefits of MRP technology to
the construction industry

It is also clear from Table 1 that the
interviewed respondents deemed that the
following benefit could be accrued to the
construction industry if the MRP
technology is utilised in the forecasting
processes of logistic management, these
include: provision of better resource
planning and reduced inventory level on
construction site; provision of accuracy of
demand forecasts on construction site;

improve the production  scheduling,
improved capacity planning, material
requirement planning and inventory

management; efficiency of supply chain
system on site; provision of relatively quick,
real and effective treatment of scheduling
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problems; lessening cost of production with Samaranayake (2012) and Madapusi
orders in construction works; and provision and Souza (2012) that the MRP can provide
of critical information streams necessary for the following benefits: planning of materials
effective decision-making. These results and resources, scheduling of operations for
support the findings of Kandananond various units; and provides critical
(2012), and Imetieg and Lutovac (2015) on information streams necessary for effective
the benefits of MRP technology. Alsoin line decision-making.

Table 1: MRP technology related tasks and level of usage across the industries

Manufacturing and retailing Construction industries
industries
Manufact - Constructi
- Retailing
uring on
Percentage © © ©
Identificatio ) S S .
n Is5) < « Benefits accrue to
Tasks in Tasks in Construction construction by the
Manufacturi | & 2= g = E mtervu(ejwed
S IS S | ¥ S IS i respondents
ng and S13<S| 79SS | Y subtasks Makln P
Retailing tasks
Material
5 demand on .
site Reduced inventory,
quick, real and effective
Labour treatment of schedulin
Deman 1.1 | demandon . 9
17. - Demand problems, provides
1]d 80 40 | 8.9 site o -
7 - control critical information
forecast Equipment
demand on streams necessary,
site lessening cost of
roduction
Plant demand P
on site
o | Sales 40 |89
forecast
6.7 i\/litzterlal on
Materia Better resource
31 80 17. 40 | 8.9 15 Order Stock planning and reduced
7 management | control '
forecast : inventory level
Material to
be used
Labour Improve the production
Product 13 Blant o] Product | L entory.
4 ] ion 60 ) utpu on output P 9. Yy
3 management, and
forecast control d
lessening cost of
production
Program of Efficiency of a supply
5 Product 20 |89 |20 89 | 20 | a4 work Product chain system, gwck,
forecast output real and effective
treatment of scheduling
_Compet Bidding Procure
6 | itors ment
forecast
Invitation for
tender Procure
Adverti Submission ment
7 | sement of tender rOCESS
forecast Tender P
evaluation
and report
30 66. | 12 | 26. | 31.
TOTAL 0 5 0 7 7 7
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Figure 1 shows that, the total usage of the
tasks using the MRP technology were:
300%, 120% and 31.7% in the companies
and projects studied in the manufacturing,
retailing and construction industries
respectively, each occupying proportion of
66.5%, 26.7% and 7% in the three industries
respectively. This means that utilization of
the MRP technology in the five projects
examined for forecasting is very low when
compared to the companies in the
manufacturing and retailing industries.

Conclusion and Recommendations
The technological aspect of construction
logistics, most especially the forecasting is
over looked, and little is understood in the
Nigerian  construction industry.  This
research assessed how MRP technology
could be utilised from the manufacturing
and retailing industries background to
improve the forecasting processes of
construction logistics.

The research found that 80% and 40% of the
observed companies in the manufacturing
and retailing industries respectively,
adopted the MRP technology for forecasting
purposes (For material forecast, demand
forecast, product forecast and production
forecast). Only 20% (one project) of the

300
250
200
150
100
50
0

Percentages

Manufacturing

M Total percentage

observed construction projects adopted the
MRP technology for forecasting in the
following: 5% for demand forecast (demand
control), 6.7% for material forecast (Stock
control), and 20% for product forecast
(product output). Based on these findings, it
can be concluded that the MRP technology
is not well used in the construction projects
when compared to the manufacturing and
retailing industries. Therefore, the MRP
technology, could be utilised to improve the
following tasks in the construction industry:
Demand control: material, labour and
equipment and plant demand on site; Stock
control: material on site, order management,
and material to be used; Production output
control: labour output and plant output; and
Procurement process: bidding process,
invitation to tender, submission of tender,
tender evaluation and report. It is also
concluded that the ultimate benefit that
could accrue to the construction industry for
the utilization of the MRP technology for
forecasting purposes is achievement of full
forecasting-efficiency gains in construction.
To this end, the Nigerian construction
industry should leverage on this in order to
create the best ways of handling the MRP
technology to improve the forecasting
logistics systems of the construction
process.

L -

Retailing Construction

Percentagagusisigzion

Figure 1: Level of usage of MRP technology across the industries

Source: Researcher’s analysis of data, 2018.
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