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ABSTRACT

Inventory control of material plays a pivotal role in any project. Material inventory control of the construction project is very
essential to the completionb of the project and the overall cost of the project. In this research area, the absence of large
companies, small local companies are practiced in the field of construction due to this, no proper monitoring occurs on
inventory. In this research, two inventory management methods ABC and VED are described which are essential for strong
monitoring of the materials. The inventory management is adversely affected by the purchasing cost of materials. Important
materials are necessary to keep in stock, in this paper an attempt has been made to categories the material by using ABC and
VED analysis. The result showed that both approaches have their limitations and benefits but the VED approach is more
effective in material inventory management of a construction project as it also gives weightage to the importance of the
materials rather than its quantity.
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INTRODUCTION

Rational allocation of capital is an essential feature of the execution of all coordinated programs,
including construction projects (Aziz and Hafez 2013). The inventory of material of the construction
project has a large share of overall costs. Inventory is the main component of the upcoming construction
projects, accounting for as many as 50-70 percent of the capital spending. It is also important to maintain
inventories adequately and efficiently to prevent needless expenditure in them. Modern companies are
extremely competitive and demanding, complete with several uncertainties (Elahi 2013). To survive in
these difficult circumstances, businesses need to ensure that the quality of service to both internal and
external clients is up to the mark, for which successful inventory control is of the utmost importance.
Ordering for surplus stocks will also result in higher operating costs (Fu 2015), financial losses due to
stocking and zero stock, referred to as short-term or out-of-stock costs (Chopra and Meindl 2013), will
result in loss of sales, loss of loyalty to consumers, loss of manufacturing costs, potential increased costs
involved with immediate replenishment, etc. In construction project. it is necessary to use the available
funds as economically as possible without affecting the quality of the materials (Senay Atabay and Niyazi
Galipogullari 2013).

The ability to guarantee the financial viability of projects with a very dynamic, technical, and sustainable
nature can only be accomplished by the availability of resources at the correct place, time, size,
consistency, and price (Cubillos 2012). To do this, the project has to adapt effective resource
management and inventory control system (Ogbo, Victoria, and Ukpere 2014). It is assumed that more
than half of the construction budget is consumed on the procurement of resources and provisions.
Construction companies also need to adapt effective inventory management strategies to reduce their
costs (Burger and Hawkesworth 2011). Savings of 1% to 2% of these costs will lead to a substantial
improvement in efficiency, sustainability, financial success, and competitive advantage (Akadiri, Chinyio,
and Olomolaiye 2012). Failure to locate the required components could not be detected in the event of
inadequate inventory monitoring. This will lead to complications, losses, and capital wastage and lead
to a long-term loss of revenue (Kasim et al. 2012). Therefore, it is necessary, at the outset, to define the
guantity of the most expensive material that absorbs the bulk of the budget (Bhattacharya 2014). After
that, make a plan for further analysis and build a habit of usage that can help to take effective action.
Material inventory control leads to a sound distribution of capital to buy them, having in mind their
prices and their criticality (Sharif 2012). Therefore, inventory management methods should also apply.

12755



ABC (Always Better Control) and VED (Vital, Important, and Desirable) analysis are the most commonly
used inventory management methods (Devnani, Gupta, and Nigah 2010). ABC and VED analyses are two
different types of inventory regulator procedures that focus on the cost and criticality of the materials.
ABC research is an effective method for determining products that need better management oversight
(Ravinder and Misra 2016). In this study, objects are categorized according to their meaning of
significance. In this analysis, three categories are formed. Class A denotes 20 percent of inventory
materials, accounting for 70 percent of inventory price, where Class B denotes 30 percent of inventory
materials, accounting for 20 percent of inventory price, and Class C denotes 50 percent of inventory
materials, accounting for 10 percent of inventory price. The drawback of the ABC study is that it is
focused purely on the expense and use of the component and not on its importance (Material 2015).
So, if the item has a low price and is required in low quantity but is crucial, it will not appear in category
A. While, in VED analyses, based on the criticality of the materials, were also used in the classification
of building projects.

Classification of the item helps to define the criticality of the item in the process so that the appropriate
quality of service can be preserved without contributing to the expense. It is also imperative for
companies to identify inventories for effective inventory storage and monitoring (Aro-Gordon and
Gupte 2016). Inventory grouping allows businesses to take decisions on the manufacturing plan
(Mpwanya 2005) (e.g. make-to-stock or make-to-order), production and inventory control, and
customer service for the whole inventory class rather than for each particular product.

In this research, ABC, and VED, the analysis was conducted in Surat City, India., where lack of corporate
culture in the field of construction and general practice is made by small companies. It also classifies
materials in groups according to the priority of their requirement which is not practices in this semi-
urban area.

The purpose of the analysis was to categorize materials based on cost and criticality factors and to
classify those that involve strict management controls. This paper aims to present the categorization of
available inventory classification techniques. The paper further highlights some of the methods available
in the literature for the classification of inventories which is not practices in this area and not mentioned
in the past study. The main objective of this study is 1) To identify the categories of controlled material
that need severe organization measure. 2) To identify the material classes needful for better managerial
observation to reduce construction cost. 3) Application of inventory regulator methods to analyze the
actual requirement of the material at the actual time of construction.

METHODS:

The expense and inventory data for each managed material in the construction project were obtained
from the receipt-expenditure registry and a survey through the various stakeholders of the project such
as architectures, engineers, site engineers, contractors, and site supervisors.

ABC analysis:

The ABC method for the controlled material involved in the project was undertaken. For this function,
the overall cost of each commodity was prepared in descending order. The total price of materials was
estimated. The combined ratio of investment and the accumulative amount of the materials have been
calculated and were subdivided into three categories: class A, class B, and C based on a gross price ratio
of 70, 20, and 10% respectively (Kecerdasan and lkep 2008).

VED analysis:

The VED analysis of entire materials as carried out by categorizing it in the Vital (V), Essential (E), and
Desirable (D) categories. The final list of materials arranged based on criticality by experts was tested
for competitiveness in classification.

RESULT AND DISCUSSION

SURVEY RESPONSE:

A survey form was distributed to the stack-holders of the construction project such as contractors,
workers, engineers, site engineers, and site supervisors. More than 100 survey form was distributed
among them. Respond to the survey form was collected and shown in Figure 1. The data was then
analyzed in an MS Excel sheet. Mathematical analysis has been carried out using the functions of MS
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Excel. It was noted that a total of 104 respondents were collected, of which 42 were mechanics, 17 were
contractors, 15 were site engineers, 20 were architects and 35 were supervisors.
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Figure 1 Survey response

ABC ANALYSIS:

n this technique, ac classification was carried out based on cost, therefore, it helps in the construction
of building to categorized items of inventory based on cost (Figure 2).

Under this method, we classified the inventory list as subdivided into three more categorized based on
70%, 20%, and 10% ratios as Class A, Class B, and class C (Table 1). These categories were based upon
the inventory value and cost impact. It is found that a total of 2 numbers of material come underclass
“A” whereas total 2 numbers of material come in class “B” while 3 no. of the material comes in class “C”

Table 1 Reclassified material as per cost and consumption

9 °
MATERIAL RANK 'fOc',I'fAL COST ?UMMILITATIVE CLASS
Steel 1 42.22 42.22 A
Cement 2 24.02 66.24 A
Coarse Aggregate (20 mm) | 3 10.47 76.71 B
Lime 4 10.32 87.03 B
Sand 5 7.55 94.58 C
Coarse Aggregate (10 mm) | 6 3.06 97.64 C
Brick 7 2.36 100.00 C
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Figure 2 Classification of Material as per the ABC method
Also, the number of items and values of each class is expressed as a percentage of the total. The material
Furthermore, classified classes (A, B, and C) have been scaled (Figure 3) for comparison with another

method (Table 2).

Table 2 Scaling of material as per the ABC method.

NO.

CATEGORIZED OF PERCENTAGE (%) | SCALING
ITEM

A 2 70 50%

B 20 30%

C 3 10 20%

Figure 3 Scaling percentage of classified ABC classes.
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VED ANALYSIS:

Materials required for the project and those that must be available at all times in adequate quantities
have been included in class V. Materials with a lesser criticality required but must be available in the
store have been involved in class E. The remaining materials with the lowest criticality, the shortfall of
which would not be a delay in the project, were included in class D. The VED classification of each
material was addressed with reason in survey questionnaires.

It was found that Cement and steel come in in V (Vital) category while Sand and aggregates fall in the E
(Essential category) and lime and bricks have come in D (Desirable) category (Table 3).

Table 3 VED classification of the materials

\' E D

(VITAL) (ESSENTIAL) (DESIRABLE)
Cement Sand Lime

Steel Coarse aggregate 20 mm | Brick

Coarse aggregate 10 mm

The material Furthermore, classified classes (V, E, and D) have been calculated for the cumulative
percentage of consumption (Figure 4) and scaled for the comparison with another method (Table 4).

Table 4 Scaling of material as per the VED method

0,
CATEGORIZED gg ;Z?CENTAGE é)UMMILITATIVE SCALING
ITEM
\ 2 28.57 28.57 50%
E 3 42.85 71.42 30%
D 2 28.58 100 20%

0l |2 @3

Figure 4 Scaling as per VED analysis
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A statically, analysis of the scale percentage of both the methods have been compared as per the
weighted scoring method and found that the “VED” method gained comparatively more weighted with
compared to the “ABC” method. But practically it is found that both the methods are in practice in the
actual field.

Table 5 Weighted Scoring method

WEIGHTED
o ge o, 0, 9
Building 1 50% 30% 20% SCORING
ABC 2 2 3 2.2
VED 2 3 2 23
CONCLUSION:

Stock recognition plays a crucial role in having the company recognize products that are vital to its
smooth operation and even in optimizing order and inventory costs. Although single criterion-based
inventory classification is simple to conduct, it is not as effective and thorough as multi-criteria-based
inventory classification, which considers multiple variables that could influence inventory either in
isolation or in tandem.

In this research, we have demonstrated that inventory analysis has a significant role in controlling the
inventory in a construction project. The better use of inventory models decreases the cost of the project.
The present study examined two inventory control models: ABC, and VED. The ABC model is based on
the Pareto principle and is widely used in the world. It classifies materials according to their cost in
descending order where few items consume the majority of the project’s budget. The analysis revealed
that 2 materials account for 70 % of the total cost but no mention of the functional importance of these
materials. To overcome this issue, it was necessary to apply the VED analysis because it considers the
functional importance of the material. Here, the analysis revealed that 2 materials were essential and
account for 70 0% of the total cost, which means that the majority of the financial resources are
allocated to this class of materials.

Inventory of ABC and VED analysis can determine the primary requirement of the construction project.
Thus, the results of this study are used as recommendations for the management of the construction
project. For its implementation, it can be done by programs related to providing education. Finally, this
study includes the use of inventory resources for the accurate and productive management of the
elderly growth program, effective prioritization, purchasing decision-making, and close control of
products belonging to main categories. It has been found that both methods have their benefits and
limitations but VED analysis is more effective works in construction projects as it also deals with the
importance of the material rather than the quantity of the materials.

The paper discusses the application and use of selective inventory management methods in the
construction project. The research was performed in the city of Surat with the aid of several architects,
site engineers, contractors, and supervisors. From the literature, it is understood that many old
businesses face severe inventory issues. Significant issues are attributed to the shortage of modern
technology in the material management system and the scarcity of qualified workers in the absence of
MNCs in the construction industry in the city of Surat. Since the infrastructure is outdated, there are
high inventory issues. The present review indicates that a structured approach has been implemented
to recognize the issues of inventory management in the construction project and a few
recommendations are proposed to strengthen the current inventory management system. The
computer software is designed to measure the probabilistic demand and lead time for the re-order
stage. Thus, by using this approach (ABC or VED method), potential demand and lead time uncertainties
can be estimated with an optimal order quantity and a minimum overall cost.
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