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 In the construction project delivery process, the supply chain of construction 

businesses can only be efficient and effective based on the prompt 

availability of building materials. Whereas, the process of requisition for the 

materials on the construction site, if not handled appropriately, can adversely 

affect construction performance. Therefore, the study was aimed at 

developing a web-based material requisition system (W-BMRS) that will 

make the supply chain on construction sites seamless and more effective. A 

use case and an activity block diagram provided an understanding of the 

users and functionalities of the material requisition platform. In addition, 

using a different user interface and a database system including a 

programming language to connect them, the study developed a web-based 

material requisition system for construction firms using the model view 

controller (MVC) model. The MVC model comprised of using MySQL, 

HTML, and PHP. The W-BMRS was tested by sending materials requisition 

through the supply chain of a construction firm. The results were presented 

via screenshots of the web-based platform. In conclusion, any construction 

firm can register on the platform and make use of the web-based materials 

requisition system to maximize productivity and optimize the use of ICT in 

their materials’ supply chain process. 
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1. INTRODUCTION 

According to [1], the construction industry differs from other industries for three reasons, which are; 

the unique nature of the projects, site production, and temporary organization. Even with these peculiarities, 

efforts have been made to inculcate profitable practices of other industries in the construction industry in 

order to ensure the industry functions at higher efficiency and effectiveness. For instance, the construction 

industry has adopted information and communication technologies (ICT) for a wide variety of applications, 

including its use for the creation of smart and intelligent buildings. Instead of using conventional control 

means [2], noted that these smart technologies can help building owners and facility operators to monitor, 

control, supervise, and identify the potential for energy savings in buildings. In the last few decades, 

researchers and construction professionals adopted supply chain management (SCM) for construction 

processes. A supply chain can be defined as a specific series of steps or processes that are involved in the 

production and the distribution of materials, it describes the link between companies that transform basic 

materials and services to finished products for the client. Supply chain in construction therefore involves all 
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construction companies, whether they are functioning as the designer, main contractor, surveyor, sub-

contractor, supplier, or the client. The supply chain of construction firms is divided into several segments 

which ensure the delivery of building materials to the construction site.  

From ordering materials needed to contacting the supplier and final installation, each of these 

activities are critical and form an essential part of the construction process. One crucial aspect of the supply 

chain in the construction process is when materials are needed and a requisition order is to be instituted. A 

requisition is a listing of materials needed for a project which is filled out on the construction site and sent to 

the head office, before being sent to the supplier, it contains details of the materials needed and the dates on 

which they are needed. The requisition ultimately leads to the procurement phase and determines the supply 

of materials. Most times, on construction sites in Nigeria, a material requisition form is raised in order for the 

building materials to be supplied to the site. A materials requisition form in the construction industry is a 

source document used to request for materials used in the construction process. The materials requisition 

process can be divided into two parts, the first is a requisition made by the supervisor on site, this is sent to 

the head office of the construction company, the second part is sent from the head office to the supplier. The 

process of materials requisition stops when it reaches the supplier, after which the supply is made. 

The problem with the material requisition process in Nigeria is that a large number of construction 

companies still carry out paper-based materials requisition, including the manual documentation of all the 

transactions carried out. This article aims to address this issue by introducing the use of ICT for material 

requisitions. Small construction companies, may not even have any mode of documentation, or have a 

specific process set aside for materials requisition, this means that there is no way of effectively following up 

requisitions. In Nigeria, building materials requisition are sometimes done via phone calls and word-of-

mouth mechanisms which hampers the accountability, traceability, and sustainability of the process. There 

are lots of problems associated with not having proper record keeping and inventory of material supply chain 

in the management of construction sites [3, 4]. Even for the paper-based methods, several changes have been 

attributed to its use for material recording. The use of a web-based system for materials requisition will 

ensure an easier and a more effective process, this way, the process can be followed and tracked from the 

requisition phase to the supply phase, with proper documentation for referencing. Integrating ICT in the 

materials requisition process is expected to reduce the possibility of fraud, and increase accountability on 

construction projects, therefore benefiting professionals involved in construction projects, and the 

construction industry at large. In this light, the study intends to develop a web-based material requisition 

system in a construction supply chain. 

 

 

2. REVIEW OF RELATED LITERATURE 

Many industries are becoming automated due to its efficiency and effectiveness in terms of speed, 

cost, quality, innovation, and customer satisfaction. Some sectors that have witnessed the use of automation 

include the power sector [5], education sector [6] and manufacturing sector [7]. The construction industry 

uses construction project management systems these systems can be developed in-house solely for company 

use [8]. For the construction industry, one of its activities that is in dire need for automation is the material 

management process. The material management process on construction sites can be divided into different 

phases. The study by [9] stated that material management is the business aspect of construction activities that 

deal with material planning, procurement, delivery, handling, storage, and releasing the material for use on 

the construction sites. For material management to be effective and efficient there is a need for a seamless supply 

chain. The use of ICT in the supply chain is not new and innovative technologies are being developed. Kasim [10] 

pointed out the use of bar coding and scanners, electronic data interchange (EDI), enterprise-wide 

information systems such as the use of enterprise resource planning (ERP) systems, radio frequency 

identification (RFID) and passive tags, e-commerce platforms and other web services. In the latter, previous 

studies have shown the use of web- based apps in the use of material supply in the procurement process of 

construction businesses [11]. The study utilized image processing sensors (IPS) and geographic information 

systems (GIS) to develop the web-based app to monitor material wastage in the supply chain process. 

Construction supply chain management (CSCM) was integrated with BIM and GIS [12]. Through this study, 

a decision support framework was developed to improve the efficiency of the supply chain in construction.  

In Kulkarni [13] tracked different steps in the procurement process and created a decision making 

framework to assist in the determination of the order quantity and the reorder point. The need of a 

commercial information exchange in architecture, engineering and construction (AEC) supply chain firms 

was discussed [14]. The key factors that should be considered in these systems for implementation include 

technical, coordination, integration and organizational factors [14]. Koriom et al. [15] also considered 

commercial information exchange and e-trading solutions in construction. Examined studies that have looked 

into materials management and indicated that large construction contractors are applying materials 
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management in their projects but there is a need for more studies considering small and medium contracting 

firms. Although, not specifically focused on the construction industry, Madhusudan and Rao [16] 

differentiated between an e-procurement system and a platform for making online purchases. They found that 

there was insufficient research in cloud-based e-procurement platform and mentioned the need to follow 

appropriate standards in the development of this system. Cardoso and Biazzin [17] considered the benefits of 

e-procurement to maintenance, repairs and operations suppliers. In Deraman et al. [18] developed an 

electronic purchasing (e-procurement) framework for construction also indicating that these systems have 

sometimes failed. According to [18], procurement policy, employee commitment, project milestones, change 

management, stakeholder involvement and project planning influence the decision to implement an e-

procurement framework in the construction industry. Amade et al.  [19] indicated that the most important 

factors for successful supply chain management was relationship among supply chain partners, supply chain 

financing and supply chain and continuous performance measurements. These studies have shown that a 

variety of factors should be included in the development of a SCM system.   

In the study by [4], an IT framework was integrated with construction material planning and 

controlling system, whereby the proposed web-based system can prompt construction professionals on the 

shortfall of building materials on the construction site before a construction activity is carried out. However, 

the study did not link the construction material supplier into the loop in order to aid the supply of the needed 

building material. Whereas, this study aims to complete the loop from the point of need to the head office of 

the construction firm to the supplier and back to the construction site where the building material is needed. 

A close description of a web-based application in the supply chain of firms was developed in [20]. In [20], 

the web-based app was designed for a manufacturing business firm. In this web-based application, as 

described in [20], customers log on the web browser of the manufacturing firm (suppliers) and make a 

request for deliveries of their products. The web-based application in the supply chain then moves to select 

raw materials, produce and state the delivery time to the customer while also getting the customer feedback. 

It is worthy to note that the manufacturing sector differs from the construction industry in so many ways. 

Building materials in the construction industry are finished products making it easier to estimate, quantify 

and ready for delivery at any time. Unlike in [20], this study added the layer of the head office as an oversite 

and for approval of what is needed on each construction site before forwarding the request to the most 

qualified building materials’ supplier. In simpler terms, some construction businesses use emails for their 

construction material requisition in the supply chain of their firms. The study by [21] noted that emails had 

become an integral part of most organizations by providing essential communication and collaboration 

channels. Lucas [22] argued that the important key in the use of emails is the informal knowledge flow 

among the firm’s workers. However, the use of emails cuts across different activities on construction sites, 

thereby, encouraging the inability to filter correspondence on only building materials needed per site. This 

study suggested the need to have a concentrated platform specifically for building materials supply chain in 

construction businesses.  

 

 

3. RESEARCH METHODOLOGY 

The study designed a web-based system for material requisition to aid the supply chain management 

process. A model view controller (MVC) pattern of programming was used in developing the automated 

system as used in previous studies [4, 20, 23, 24]. The automated system required a transactional database 

whereby the users can input data in the empty tables as the model. My structured query language (MySQL) 

was used as the real-time open source database system used to design the model. The study utilized a web-

based interface as the view, which was designed using hypertext markup language (HTML) and the 

communication (controller) within the database was achieved using hypertext pre-processor (PHP) 

programming language. PHP is a highly used open-source technology, mostly suitable for web development 

and is usually embedded within HTML. PHP being an open-source software requires no licensing fees, hence 

it is cheaper to deploy than other server-side languages. In order to understand the web-pages to be designed 

and the functionalities required in the web-based material requisition, a use case diagram and an activity 

diagram were developed as shown in Figure 1 and Figure 2 respectively. The use case diagram and the 

activity block diagram were used to design the web-based system, which is accessible via the link 

http://bigtorch.com.ng/requisition/index.php. 

Figure 1 shows the three primary users of the system in the supply chain process of material 

requisition. The process starts from the construction site where the materials are needed, to the head office 

where it is forwarded to the building materials’ supplier. The activity block diagram for the material 

requisition platform shows how the different users will interact with the system. 

 

 

http://bigtorch.com.ng/requisition/index.php
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Figure 1. Use case diagram for the material requisition platform 

 

 

 
 

Figure 2. Activity block diagram for the material requisition platform 

 

 

4. SYSTEM IMPLEMENTATION 

In order to show the system implementation of the automated building material requisition platform 

for use by construction firms, the result was presented using screenshots. Figures 3 to 10 present the screen 

shots of the web-pages of the material requisition web-based system. The home page of the material 

requisition is presented in Figure 3. From the home page, users are able to click on their respective roles in 

the material requisition process. 

Figure 4 presents the registration page for the head office and the suppliers. The head office and the 

suppliers need to register their companies on the web-based material requisition page in order to use the 

system. In this registration page, users enter their personal information and also provide an email address and 

password which will be used to login to the system. 

 

 

 
 

Figure 3. Home page of the web-based material requisition platform 
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Figure 4. Registration as head office/supplier 

 

 

For onsite construction personnel to access the material requisition web-based system, they need to 

be added to the system, as shown in Figure 5. Essentially, the email and password of the onsite construction 

personnel are created for the personnel by the head office in the system. Once all the users have their emails 

and password adequately registered on the platform, they can adequately login on the platform, as shown in 

Figure 6.  

 

 

 
 

Figure 5. “Add onsite construction personnel” interface by head office 

 

 

 
 

Figure 6. Login page in material requisition process 
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In Figure 7, onsite construction personnel are able request the building materials as needed on the 

construction site. The name of the project, the location, the item needed and the expected delivery date is 

communicated to the head office via the material requisition platform. Figures 8 and 9 presents the view of 

the dashboard from the head office. The head office is able to view the material request needs for all the 

construction sites that the company operates and forward the request to suppliers that have registered with the 

company and registered on the platform. Figure 10 includes the dashboard for the supplier. The supplier can view 

the material request forwarded from the construction company and take action for the delivery of the material. 

 

 

 
 

Figure 7. Request page from the construction site to the head office 

 

 

 
 

Figure 8. Dashboard of material request view at head office 

 

 

 
 

Figure 9. Forwarding of the material request from head office to the supplier 
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Figure 10. Materials’ supplier dashboard to view materials’ request 

 

 

The web-based material requisition system has been tested using a construction firm’s construction 

activities as the basis. These are the results presented in the screenshot in Figures 3 to 10. In comparison of 

this web-based system to others in previous studies in [4, 11, 20, 25, 26], this study focused on the requisition 

of building materials on construction sites. The result achieved in this web-based material requisition system 

is that material requisition has been simplified and digitalized compared to the paper-based methods. Other 

studies had focused on the manufacturing sector and e-commerce platforms, but this study has specifically 

developed a web-based app for the construction industry. The material request moves from the construction 

site to the head office to the suppliers’ platform. This study opines that when construction businesses adopt 

this web-based system for material requisition, they will be able to move from the traditional mode of paper-

based requisition to a paperless requisition platform. In addition, this would aid proper record keeping and 

retrieval of information on material requisition. However, in using this web-based material requisition 

platform, all the users need a smartphone or laptop connected to the internet to access the services on the 

platform. Meaning that construction businesses need to invest in ICT infrastructure that support the web-based 

system and other suppliers that are not connected may be disenfranchised from the material requisition process. 

 

 

5. CONCLUSION 

The study aimed to develop a web-based material requisition system that will make the supply chain 

on construction sites seamless and more effective. Through the drafting of a use case diagram and an activity 

block diagram, the three (3) primary users of onsite construction personnel, head office, and materials’ 

suppliers including functionalities of the material requisition platform were detailed. In addition, using a 

different user interface and a database system, including a programming language to connect them, the study 

developed an automated web-based material requisition system for construction firms using the MVC model. 

The MVC model comprised of using MySQL, HTML and PHP respectively in the design. The automated 

materials requisition system was tested by sending material requisition through the supply chain of a 

construction firm. The results of the web-based system were presented via screenshots of the material 

requisition platform. Different web-based interfaces such as the homepage, registration pages, onsite material 

requisition pages, forwarding of requisition to supplier pages were created. In conclusion, any construction 

firm can register on the platform and make use of the web-based material requisition system to maximize the 

productivity and optimize the use of ICT in their materials’ supply chain process. Future work will include an 

evaluation of the system with construction professionals and suppliers to assess the effectiveness of this 

system and gather feedback on improvements. The study recommended the use of web-based systems in to 

ensure speed, accountability and sustainability of construction processes. 
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