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ABSTRACT
The project,‘Collaborative E-Procurement: Laying the Groundwork for the Construction Industry’ delves into the
concept of collaborative procurement, assesses the existing research, and proposes a new methodology to counter the
research gaps found in the existing research, assisting the electronic form of collaborative procurement especially for
construction industry, so that collaborative procurement can flourish as a new e-commerce model. It is proposed through
this study to create an electronic ordering system, to collect, compile together and distribute the orders.
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LITERATURE REVIEW
A research of publicly available research papers on the topics of collaborative procurement has been carried
out, where following facts came to light. Oneof the defining works in the field of collaborative procurement
was found to be by Bakker et al. [1]The paper elaborates the current applications of collaborative
procurement and talks about an initial conceptual framework that can assist in determining when particular
forms of collaborative procurement are appropriate. Another work by Bakker, et al, enlists the problems in the
previous work, viz. information asymmetry in collaborative procurement. [2] It also deals with two of the
organizational forms for collaborative procurement, viz. virtual networks and third-party
organizations.Keskinocak, et al leverage the concept of collaborative procurement from the limited public
sector procurements to state that two or more competing private parties can participate in collaborative
procurement. [3] They take a game-theoretical approach to analyze the behavior of competing-collaborating
buyers. Porter, et al have discussed the application and benefits of collaborative procurement in the Rural
Living Lab of Sekhukhune in Africa. [4] They talk about a business model developed and deployed by the
combined efforts of the subject experts and real-life participants in the businesses under consideration.
Walker, et al, discuss the collaboration among the buyers for procurement. [5] They enlist a labyrinth of
problems encountered by government officials in the UK while adopting collaborative procurement,
namely, local politics and differing priorities, supplier resistance, reliance on suppliers for data, and a lack of
common coding systems, etc. Procurement Models is a web page on the website
www.nextlevelpurchasing.com which clearly enlists the models that can be applied in collaborative
procurement. [6]Altayyar, et al, talk about how factors like government policies, delivery addresses, quality of
delivery service, online payment, internet connection, e-literacy, supplier's predisposition, competition, or
cultural factors, etc. affected the electronic procurement in Saudi Arabian small and medium enterprises’
context.[7]Haslinda, et al, provide insights into the complex nature of e-procurement and use of information
technology in procurement by small and medium enterprises in the manufacturing sector in New Zealand. [8]
The study demonstrates that many organizations are willing to use the commonly available technology;
however, the more complex technologies like e-auction, etc. are not as popular among the users.
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INTRODUCTION
Let us discuss how the current model of collaborative procurement, developed practically by the studies
conducted so far works. Referring to

Figure 1, it can be seen that if in a particular area, there are multiple buyers willing to collaborate for
procurement; they found a collaborative purchase board among themselves or as a third party. They lay down
a standard format for placing orders in such system. Each buyer will then place orders in the given format
only. These data collected from buyers are then given to impaneled suppliers who make deliveries according
to the data. Usually, a syndicate manager is appointed by the consortium to handle the big surge of orders.
This manager then brings about the collaboration among the participating parties and suppliers.

Figure 1 Flowchart of Current System
This system is complicated and may be subject to flaws such as the manager taking undue advantage of all the
information available to them, an unintended leak of private information, a manual error in handling the
information, an outside influence on the system, etc.

The term ‘Creative Problem Solving’ implies that the existing problems be studied, and found such a solution
to, that it not only solves the problems but also turns the weaknesses into strengths of the organization.
Keeping this in mind, a good technique to solve the problems in collaborative procurement will be to
automate the entire system, by making use of the eminent technological and internet revolution. Creating an
automatic system, backed by servers and having mobile apps as interfaces, will be a befitting solution.

Following points can be taken care of by creating a computerized system:
1) Practicable business model: Many internet businesses have proven the success potential of online

procurement. When combined with collaborative procurement, it can create a considerable amount of
savings for industrial/engineering hubs.

2) Data updated in real time over the internet: As every order will be placed over the internet, all required
notifications can be sent to the concerned parties as soon as any change is proposed.

3) No trust issue because of digital information: The notion of a syndicate manager creating collaboration
among various parties raises the concern of security of confidential data. Modern encryption technologies
and security features can ensure complete confidentiality and trust among the buyers and sellers.
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4) Orders placed by buyers themselves: As opposed to managing systems, buyers get the complete control of
how and when to place a particular order, enabling them to work in a way that suits their requirements.

5) Complete freedom of choice to the buyer: Since the buyer has control over the administration, as opposed
to a manually managed system, they can also exercise whatever material/procurement choice suits their
requirement.

6) Buyer-supplier direct communication available: An app-based interface between buyers and suppliers can
offer a communication channel between both parties, whereas the communication flows only through the
syndicate manager in case of manual practice.

7) Outside influence not possible: As all data are confidential and processed through computer software, it is
impossible to manipulate any data unless a very severe security breach happens.

8) Other collaborators’ personal details kept obscured: Since it is not necessary to disclose certain
information, only the data absolutely necessary for collaboration are revealed, avoiding the issue of the
parties knowing whom they are collaborating with.

9) Buyers are updated in real time: If any change occurs in the collaborated order, all concerned parties can
be informed immediately as it occurs.

10) Sellers are updated in real time: An app based interface gives sellers real-time updates on each individual
order.

In the recent years, the advent of technology has given us many opportunities for achieving what we exactly
want. It would be deplorable if we were to rely on obsolete methods even though we have the technology at
our fingertips. A computerized system can replace the 3rd, 4th, and 5th tier of the current system (

Figure 1) with a computer code (3rd and 4th tier of Figure 2) with inputs from and outputs to users at both
ends (tier 1 and tier 6, i.e. buyers and suppliers). Such software-based system has the potential of solving all
the problems posed by the manual method of collaboration and making the system evidently simple. The aim
of this work is to ideate the possibility of such a system, which can intuitively compile individual orders into
collaborated orders, which can be the baseline of any online collaborative procurement model. The proposed
technology will take advantage of the duration of days that an order can be delivered before the actual
delivery date given by the buyer [hereinafter delivery window]. After anonymously conducting interviews of
the industry experts, it has been found out that such window can extend from 10 days to a month, depending
on the material and other properties of the order.
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Figure 2 Proposed Model
While the orders are being placed in a real-life scenario, a comfortable delivery window can be created by the
buyer, during which, on any day, the buyer is able to accept the delivery of the material. The orders will be
collected along with geo-tagging, which means it is known to the computer system, where the orders are to be
delivered. These orders will be compiled based on location, and the common date in the given delivery
windows will be selected for a collaborated delivery of the entire compiled order.

METHODOLOGY
The basic concept is to create intuitive collaboration among two or more competing buyers, by using
technology. This can be achieved using modern smartphone apps and a strong server-based web app. The
main function of the web app, the kernel of this system, is to collect the orders from buyers’ smartphone apps,
compile them in an order as big as possible, and display the same to the empaneled distributors of the
respective material. It can be understood from the introduction so far, that the success of the concept lies in the
proper management of the ‘Delivery Window’. Such tasks can be easily undertaken by making the use of
computer programming languages.

For exemplification, let us see some example scenarios, where it is possible to form a collaborated order, with
following assumptions:

In these scenarios, the horizontal lines represent the so-called ‘Delivery Window’.
1) The following properties of the order are the same:

a. Material

b. Brand

c. Quality

d. Supplier whom the material is ordered from

e. Locality of delivery

2) Each order is placed by a different purchasing party

3) The orders have been placed by a common electronic channel

4) The buyers are comfortable with accepting the delivery on any day of the delivery windows given
below

Table 1Scenario – 1

SR NO. START DATE DELIVERY DATE
1 15/12/2017 10/1/2018
2 25/12/2017 18/1/2018
3 5/1/2018 31/1/2018
4 10/1/2018 2/2/2018
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Figure 3 Scenario - 1
In the above scenario, it can be seen that all four orders can be merged together to form a single order and can
be delivered on 10th January 2018.

Table 2Scenario – 2

Figure 4 Scenario - 2
In the scenario above, it can be seen that order 1 has a start date of the delivery window of 15/12/2017 and it
should be delivered on 10/1/2018. Order 2 has a start date of 20/12/2017 and should be delivered on
12/1/2018. And order 3 starts at 21/12/2017 and should be delivered on 8/1/2018. Although order 3 was
placed later, it should be moved to the top spot because it has a high priority of delivery.

Table 3Scenario – 3

Figure 5 Scenario - 3
In the scenario above, although both the orders are to be delivered on the same date, the order with the longer
delivery window should be on the top spot, to cover a maximum number of orders falling in that window.

SR NO. START DATE DELIVERY DATE
1 20/12/2017 10/1/2018
2 15/12/2017 10/1/2018
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Now, when the data for all such scenarios are available, a more comprehensive algorithm can be created for
sorting these orders. This algorithm will form the core of the web app serving in the background of the
suggested system, creating the collaborated orders as seen in Figure 6.

Figure 6 Creating Collaborated Order

CONCLUSION
The paper suggests that such system can be generated to solve the problem of collaborative procurement,
which can also mean lesser fuel consumption by the reduced trips of the delivery vehicles, which are not at all
fuel efficient. The use of technology and scalability of orders will be helpful in reducing the material cost of
the construction projects.

A system like such can change the way we think about collaborative procurement, providing us with a model,
which can focus on collaboration as well as confidentiality at the same time. The scope of future work
involves developing an algorithm for creating such orders and implementing it as a business model.
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