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Abstract:

Construction is one of those industries of the World which require fund in bulk. Investment of any project determines the
strategy of the work and more than 60% of the total cost is only used in the material and dependent upon the type of
project. But, delay in the material supply can affect the project time as well as project capital. Also the wastage of the raw
material affects the fund highly. Construction waste is a serious problem in construction industry.

Effective construction procurement management is a key to success for a construction project. The procurement
management on the construction site plays very important role to minimize the losses, either due to wastage or delays. It
involves considering whether to procure, how to procure, what to procure, how much to procure, and when to procure.
This paper shows scope of construction procurement management with control on construction wastage and delays.

An app (software) is proposed which done their work with Information Technology (IT) and image processing in the
construction procurement and its management. It gives the real time information about the supply of procurement, and
also control on the procurement wastage.

Keywords: Procurement Management, Procurement Waste, Construction Materials, Cost Control, Information
Technology (IT).
INTRODUCTION:

Construction industry is one of the most complex industries in the world. There are a multitude of issues which the
construction industry is facing. Hampson [1] argues that construction performance affects productivity across all sectors of
the economy. According to Ortiz [2], “the construction industry is one of the most sensitive activities within any
country’s economy”. So, by the forces of globalization and strong competition in all sectors of the economy, the
construction industry is looking to overhaul its business in order to improve performance [3]. According to Horman and
Kenley [4], improving performance has two key components: “doing it more effectively and doing it more efficiently”.
Effectiveness refers to the process of maximizing value of the product, whereas efficiency refers to the process of
minimizing or eliminating non-value adding items in the production line [3]. Procurement management is a unique process of
identifying which project needs can be best met by procuring material or services outside the project organization and should
be accomplished during the scope definition effort.

Moreover, the performance of the construction industry is continuously increasing by the application of different techniques
in different sectors of construction. During any construction project the three inter-related factors of time, money, and quality
need to be controlled and managed. Successful completion of projects requires all resources to be effectively managed.
Materials management is considered as a means to achieve better productivity, which should be translated into cost reduction.
Effective Construction Management process is a key to success of a construction project. And the Procurement Management
is the main component of the construction management due to construction material constitutes a major cost effective
component in any construction project. The total cost of installed material may be more than 50 to 60% of the total cost [5].
The goal of procurement management is to ensure that the materials are available at their point of use when needed hence,
efficient procurement of material represents a key role in the successful completion of the work [5]. Different methodology
and techniques are used from many years, and continuously, they enhanced their productivity. It is important for the
contractor to consider that there may be significant difference in the date that the material was requested or date when the
purchase order was made, and the time, at which the material will be delivered, thus procurement management is a key of
project management [5]. “Procurement management is defined as, “the process to provide right material at right place at
right time in right quantity so as to minimize the cost of project” [5]. Procurement management is concerned with the
planning, identification, procuring, storage, receiving and distribution of material. The responsibility of Procurement
management Department for the flow of material from the time the material is ordered, received, and stored until they are
used is the basic responsibility of material management [5]. Materials represent a major expense in construction, so
minimizing procurement cost improves opportunities for reducing the overall project cost. If materials are to be purchased
too early, capital may be held up and interest charges incurred on the excess of inventory of materials. Delays and expenses
may be incurred if material required for particular activity. Ensuring a timely flow of materials is an important concern of
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Procurement Management [5]. Nowadays, successful management of construction materials has to be based on thorough and
updated information, and processed utilizing well-designed construction materials management software [6]. The aim of the
paper has been to enhance the construction procurement management and procurement waste management with the
application of information technology (IT).

Procurement Management is a network of interconnected people, internal and external of the organization involved in the
ultimate provision of raw material and supply required for the sites [7]. It spans all movement and storage of construction
materials. Effective procurement management should result in a project delivered on time, to cost and to the desired quality.
The procurement of construction works involves the commissioning of professional services, either from within the procuring
organisation or from external sources [8]. The process is complex, involving the interaction of the client, design team and
other consultants, contractors (who provide the construction expertise, labor, materials and plant resources), suppliers and
various statutory/public interest bodies [8].

Objectives of Procurement Management:
Procurement management system has following objectives:

e Storing Control,

o Quality and assurance,

e Zero wastage of the material,

o Improved efficiency of working,

¢ Reducing overall cost of the material.
A closer look at the construction industry shows that a considerable amount of waste produced is rooted in poor management
of the material supply. In this regard, the use of information technology (IT) is suggested to achieve better logistics processes,
and avoiding delays [9].
Image processing and sensors can provide an effective tool for monitoring resources in the Procurement management. In
order to achieve these objectives, this paper proposed a unique system, named “BuildApp” integrates Image Process Sensing
(IPS), Load sensors, wastage record App, and geographic information systems (GIS), to control and track the wastage of the
procurement and overcome the delays by providing warning signals to ensure the material procurement.
During the last decade, many researchers have emphasized the benefits of procurement management philosophy to the
construction industry in order to improve the performance of construction and reduce large waste caused by inefficient
management and control [10]. However, there are limited models that deal with the entire process of construction
procurement management, starting with pre-design decisions and their impact on cost and time and ending with monitoring
and inspection purposes on construction site [10].
The main focus of this research is on the procurement waste management of a project in which information pertaining to the
procurement supply assets is visually monitored. Since the data used in the procurement can be derived from the design phase
of the project, the model starts the tracking process by providing a platform to organize data entry. In addition to avoiding
mistakes and errors that occur in data entry, it is helpful to ensure data integrity and consistency across various stages. The
proposed methodology is described in detail Even though the study mainly concentrates on the flow of materials from the
store to construction site (i.e. end user), the success of such an effort will address some aspects of lean construction in terms
of efficient use of resources.

Present trends in Construction Procurement:

In the 1990s procurement experts and practitioners were involved mainly with debating the more strategic issues of the time
such as privatization, market liberalisation, and the role of culture and trust in negotiations, as well as the more traditional
themes of procurement systems, contractual arrangements and forms of contract [11].

In the late 1990s some wider issues relating to procurement began to emerge, i.e. those procurement systems/strategies that
looked at the whole life cycle of the project, rather than just cost and time criteria [12]. Recent reports also acknowledge that
the ‘softer’ skills of persuasion, collaboration and alignment are required by the industry in order to best incorporate value
creation and best practice procurement [13]. Procurement is no longer concentrating on operational activities, but on strategic
objectives linked to the long-term survival and development of the organisations as a whole [14]. Using procurement as a
‘competitive tool’ brings many implications and complex interconnectivities [15] that have to be properly assessed and
understood to obtain the optimum benefits from a procurement strategy.

Need of the Procurement Management Process:

The key component of any construction project will remain centered around either cost, or time or the quality. A good
procurement strategy will understand the key drivers and achieve the optimum balance in context of the individual project
and the requirement of the organisational strategy. Graph 1,2,3 shows the graphs of the planned cost of the material as well
as actual cost of the material. The difference of the value is mostly occurred due to the delays and wastage of the material. To
minimize these wastage, the proposed technique is used. The need for effective Procurement Waste Management process has
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also been widely recognized throughout the industry [16]. The focus of proposed app is mainly minimized and controls the
wastage of the procurement materials. One problem is raised on the checking of the raw materials storage and supply for the
next day is to analyze the actual demand and exact storage of the material, it will be solve with the help of IT.
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Analysis of Procurement Waste Management on Site:
The analysis was done to understand what are all the problems occurring in the company because of improper application of
procurement management [16]. The solutions that provided in the installation of the sensors and the software program may
costly in the beginning, but it will help the construction company for the long time period by providing solutions to the key
problems like lack of specification, delay, improper procurement, wastage of procurement, etc. According to the problems
that generally occur in the site due to the improper procurement management, will define on the methodology, were have the
following factors. Such as:

o Purchase without knowledge of exact quantity,

o Miss-handling of procurement,

¢ Wrong detail of wastage, etc.
For this purpose, the study was done by visiting the site. Site survey was done and prepared questionnaires accordingly and
problems to each stage and sources (mentioned in Data Collection) were analysed and solutions thus were given. The
interview was taken from site managers, quality control inspector, project manager, purchase manager and thus the answers
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obtained from them were categorized into each class of problems. From those classes it was understood that lack of
technological implications and scientific approach were lacking with respect to the procurement management. Thus the
proposed technique is the form of solution to manage the procurement on the site and control the wastage of the material.
Benefits of using App:

Implementation of effective procurement management system can gives out following benefits, such as:

Quality control,

Better handling of material,

Decreases the problem of shortage or delays,

Better field material control,

Reduction in duplicated orders,

Improvements in project schedule,

Reducing the overall costs of material,

Complete utilization of the procurement,

o Material is on time.

In recent years, with the increasing level of competition in the global construction market, several research efforts have
focused on the application of information technology (IT) as away to improve the integration process of construction
procurement management [9]. The efficient procurement of material represents a key role in the successful completion of the
work. Poor planning and control of material, lack of material when needed, poor identification of material, re-handling and
inadequate storage cause losses in labor productivity and overall delays that can indirectly increase total project cost [5].
Procurement management of materials with this technique can reduce these costs.

Process of Procurement Management

Procurement management process initiates from need generated from site. Then this information conveyed to store
department and material is ordered in the store. The store keeper check out size/amount of the material in the software
(proposed technique). Send/issue the materials and are received at site and inspection is carried out. This process is shown in
the fig 1. All the above process is done through the unique App.

Required of Material
41

Material ordered 111 store
|1
g

Checlk awvailability inn the store

JL

Checkinthe Balance Items

MNaterial Inspection from received stock

Issue of material to the department

Fig 1: Process of the Procurement waste management

Working Process:

Material management is not just a concern during the monitoring stage in which construction is taking place. Decision about
material procurement may also be required during initial planning and scheduling stage [5]. Also, during execution inventory
control technique should be monitored periodically so as to maintain flow of material to avoid the delays. It also important to
maintain the communication between the client, consultant, engineer, contractor, procurement manager or contractor. All the
information regarding the construction site, and to maintain sufficient stock of raw material in period of short supply, to
protect inventory against deterioration and control investment in inventories, this App is used which shows the real-time
information is carried out and keep it in an optimum level to overcome the problems of stock out as well as wastage. Client,
Consultant, Engineer, Contractor, Procurement Manager or Contractor get the real-time information of the construction site
through app, at any time (shown in fig 2).

Organized By: Faculty of Civil Engineering, Shri Ramswaroop Menorial University, Lucknow-Deva Road. 4



International Journal of Technical Innovation in Modern Engineering & Science (IJTIMES)
“International Conference on Modern Trends in Civil Engineering"(ICMTCE-2019)
(Towards Sustainable Development Goals)

Volume 5, Special Issue 02, Feb.-2019

08 Uasrane W L S P

Progress Photos

S0 Construction

FF) 0451 - Gaenge ignting

201402409

0 Documarnts

203

Fig 2: Pictures of Construction site shown by the app

There are two type of data required for the operation of the App of procurement management. These are as:

1)

2)

4)

5)

6)

a) Qualitative Analysis Data: It’s carried out using software for analyzing planned and actual material consumption. It

shows the comparison of planned and actual cost for material. To know the effect of material storage before execution
of project, the qualitative analysis information regarding planned and actual materials is done by software.

b) Quantitative Analysis Data: It checks the quantity of the raw material day to day by the sensors, and transfers the data

to the central system from where everyone gets the latest information about the construction site.

CONCLUSION:

Purchasing is obtaining of materials of the right quality in the right quantity from the right source, delivered to the right
place at the right price this software help in searching the quality material at a right time. Presently, also various software
are used for material procurement in big scale projects which are too much costly. This proposed app can mange in any
type of construction site to overcome the delays and wastage of the construction material.

Before any execution of project all detailed drawing, planning and scheduling are needed to be upload on the app, and
easily find out the real time required quantity.

The entire officer’s connected simultaneously with the site, and gives his views and ideas from anywhere. This system is
easy and cheap for any site.
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