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Abstract

Constructions industry by their projects and works is regard one of the biggest and important
industries in most countries, which most of construction projects needing large amounts of
materials, goods and services from different types. It can easily be seen that there is a consistently
higher rate for the construction projects in Iraq when compared with the country's other industrial
Activities. Integrated supply chain management for procurement processes from planning through
good administration to contract closeout give best value from purchasing, storage and delivery just
in right amount and time.

The objective of this research is to review the concept, definition, and benefits of ISCM for
Procurement processes with assessing the implementation of such a procurement world class
system for construction companies in Iraq through field survey and developing a "checklist" to
investigate, record, weighting, and analyze the facts of existing procurement chain management of
Al-Rasheed State contracting construction Company as case study. The research conclusions show
that Al-Rasheed CO. implementation percentage of procurement management about 36.3%. where
the management isn't aware of procurement management importance, so little knowledge about
ISCM and its benefits for procurements processes to company and its projects, , therefore hasn't
contrapuntal department for procurement . Several proper solutions were recommended to improve
the existing supply chain  management for procurement such as establishing procurement
department, the role of leadership and commitment to procurement, documentation of ISCM, and
proper database for vendors, materials, information and catalogs by modern Information's

technology.
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1. Introduction

The ISCM process covers the entire lifecycle of procurement and includes the Procurement
Plan, Strategy and Processing, Contract Management, and Letters of Credit[1].

Supply chain management (SCM) is a concept originating from the supply system by which
Toyota was seen to coordinate its supplies, and manage its supplier's .In terms of lean production;
SCM is closely related to lean supply. Until now, in construction, initiatives belonging to the
domain of SCM have been rather partial covering a subset of issues (e.g., transportation costs) in a
limited part of the construction supply chain (e.g., the construction site). In most cases, the issues
are regarded from a main contractor’s point of view.[2,3]

Vrijhoef and Koskela show that main contractors are purchasing more labor and material than
previously. For instance, in 1994, in Dutch construction industry (i.e. residential, commercial and
industrial building), the main contractors’ share in the total national turnover had decreased to 24%.
Thus, suppliers and subcontractors represented about 75% of turnover. Currently, this is expected to
be more.

Thus, the goal of this paper is to assess the possibility of ISCM for procurement management
and clarify its process s in construction.

The focus of this paper is on the supply chain of main contracting companies for effective
procurement system at the international standard levels.

2. Research Justification
The reasons behind carrying out this research paper are:

a. Construction industry has a large amount of purchasing, deliver, storage and usage of
materials and goods in the projects works.

b. The construction companies depend majority on experience, judgment and management of
projects manger for their projects procurement.

c. Top- managements of construction companies in Iraq aren't aware of importance to mange
procurement by a world system (ISCM) for providing better value to their projects and
business.

3. Research Objectives
The objective of the research is to assess the implementation of ISCM for procurement plan,
process and management for construction companies in Iraq.

4. Supply chain management in manufacturing
4-1. Origin of supply chain management

SCM is a concept that has originated and flourished in the manufacturing industry. The first

signs of SCM were perceptible in the JIT delivery system as part of the Toyota Production System.
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This system aimed to regulate supplies to the Toyota motor factory just in the right - small -
amount, just on the right time. The main goal was to decrease inventory drastically, and to regulate
the suppliers’ interaction with the production line more effectively [2].

After its emergence in the Japanese automotive industry as part of a production system, the
conceptual evolution of SCM has resulted in an autonomous status of the concept in industrial
management theory, and a distinct subject of scientific research, as discussed in literature on SCM.
Along with original SCM approaches, other management concepts (e.g., value chain, extended
enterprise) have been influencing the conceptual evolution towards the present understanding of
SCM.

4-2 Concept of Supply Chain Management

The supply chain has been defined as ‘the network of organizations that are involved, through
upstream and downstream linkages, in the different processes and activities that produce value in
the form of products and services in the hands of the ultimate customer(1)(2).

Information flow (orders, schedules, forecasts, etc.)

A

Suppliers Manufacturers Assemblers Retailers Customers
Materials Parts Product Sales Use or
Manufacture Assembly consumption

v

Material flow (supplies, production, deliveries, etc.)

Figure 1: Generic configuration of a supply chain in manufacturing[2,3]

SCM looks across the entire supply chain (Figure 1), rather than just at the next entity or level,
and aims to increase transparency and alignment of the supply chain’s coordination and
configuration, regardless of functional or corporate boundaries.

According to some authors, the shift from traditional ways of managing the supply chain
towards SCM includes various elements (Table 1). The traditional way of managing is essentially
based on a conversion (or transformation) view on production, whereas SCM is based on a flow
view of production.

The conversion view suggests that each stage of production is controlled independently,
whereas the flow view focuses on the control of the total flow of production[2].

4-3 Definition of Supply Chain Management

Supply chain is the term used to describe the linkage of companies that turns a series of basic
materials, products or services into a finished product for the client.

All construction companies, be they client, main contractor, designer, surveyor, sub-
contractor, or supplier are therefore part of a supply chain. Because of the project based nature of
construction and the way that procurement normally operates, they are usually members of different
supply chains on different projects.

Each company in the chain has a client — the organization to which the services are provided —
but an integrated supply chain will have the objective of understanding and working wholly in the
interests of the ‘project client’[4].

"Yaros Perez" define Supply Chain management is a network of facilities and distribution
options that integrate the functions of; procurement of materials, transformation of these materials
into finished products, and the distribution of these finished products to customers.
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The most important thing need is a mechanism through which these different functions can be
integrated together. Supply Chain management is a strategy through which such integration can be
achieved[5].

The integrated supply chain is an evolving concept focusing on merging a buyer’s
requirements directly into a supplier’s production schedule. The objective is no less than to ensure
the timely deliver of a properly configured product, to the right place, at the right time [6].

5. Methodology of Supply Chain Management

In the literature on SCM, three degrees of complexity have been seen. The 1st degree is called
"direct supply chain", the 2nd degree is called "extend supply chain", The 3rd degree is called
"ultimate supply chain"[1]. And many supply chain methods have been proposed. Most methods of
ISCM address logistical issues of the supply chain, e.g., quality rates, inventory, lead-time and
production cost.

The methods of "supply chain modeling" and "logistics performance management" analyze stock
levels across the supply chain. The "LOGI method" studies time buffers and controllability
problems of the delivery process. "Supply chain costing" focuses on cost build up along the supply
chain. Integral methods like "value stream mapping" and "process performance measurement" offer
a toolbox to analyze various issues including lead time and quality defects.[2,7]

Table 1: Characteristic differences between traditional ways of managing the supply chain

and SCM [2]
Element Traditional management Supply chain management
Inventory management Independent efforts Joint reduction of channel inventories

approach

Total cost approach

Minimize firm costs

Channel-wide cost efficiencies

Time horizon

Short term

Long term

Amount of information
sharing and monitoring

Limited to needs of current
transaction

As required for planning and monitoring
processes

Amount of coordination Single contact for the | Multiple contacts between levels in firms
of multiple levels in the | transaction between channel | and levels of channel

channel pairs

Joint planning Transaction-based Ongoing

Compeatibility of Not relevant Compatibility at least for key
corporate philosophies relationships

Breadth of supplier Large to increase | Small to increase coordination

base competition and spread risks

Channel leadership Not needed Needed for coordination focus

Amount of sharing risks
and rewards

Each on its own

Risks and rewards shared over the long
term

Speed of operations,
information and
inventory levels

“Warehouse” orientation
(storage,  safety  stock)
interrupted by barriers to
flows; localized to channel
pairs

“Distribution center” orientation
(inventory  velocity) interconnecting
flows; JIT, quick response across the
channel Besides assessing and improving
the supply chain, other elements are
essential

Besides assessing and improving the supply chain, other elements are essential to the Methodology
of SCM. A generic methodology of SCM can be deduced combining and generalizing the
commonalities of different SCM methods. In a way, the SCM methodology bears resemblance to
the Deming Cycle (Figure 2). Generically, the methodology of SCM consists of four main
elements: (1) Supply chain assessment, (2) Supply chain redesign, (3) Supply chain control, and (4)
Continuous supply chain improvement.

66



Qais Kadhim Jahanger Iraqi Journal of civil engineering Vol. 9(1), pp. 63-78.

Improve Assess Act Plan

Control Redesign Check Do

Figure 2: Generic SCM methodology compared to the Deming Cycle [2]

The first step is to assess the current process across the supply chain in order to detect actual waste
and problems. The issue here is to find the causality between the waste and problems, and locate
their root causes. Once the causality is understood, and having found out about the root causes, the
next step is to redesign the supply chain in order to introduce structural resolution of the problems.
This includes redistribution of roles, tasks and responsibilities among the actors in the supply chain,
and a review of procedures. The next step is to control the supply chain according to its new
configuration. An important part of the control is the installation of a monitoring mechanism to
continuously assess how the supply chain operates. This includes systems to measure and estimate
waste across the supply chain process, and feedback systems to discuss and evaluate underlying
problems. The objective is to continuously identify new opportunities, and find new initiatives to
develop the supply chain. In fact, this continuous improvement implies the ongoing evaluation of
the supply chain process, and the recurring deployment of the previous three steps: assessment,
redesign and control (Figure 2) [2].

6. Benefits of Effective Supply Chain Management

The Supply Chain includes all activities and processes to supply a product or service to the final
customer. Effective Supply Chain Management is the key to a competitive business advantage.

"The eight major benefits to effective Supply Chain Management can be summarized as follows:

1. Improved customer service: having the right products, available for delivery when requested, at a
good price.

2. Reduction of costs across the Supply Chain and more efficient management of working capital

3. More efficient management of raw materials, work-in-process, and finished goods inventory

4. Increased efficiency in the transactions between Supply Chain partners

5. Better manufacturing resource management

6. Optimized manufacturing schedules

7. Optimal distribution of existing inventory across the Supply Chain

8. Enhanced customer value, often in the form of lower prices"

Each benefit has distinct business and technical challenges, but they all are focus on the customer
satisfaction and improvement of business goals[5].

7. Management of Construction supply Chain

The management of CSC and their design should be based on four roles SCMC can assume
first role focuses on the immediate interface between the construction site and supply chain. Second
role focuses on the entire supply chain that provides resources to a construction site, but not on the
site itself. The third role focuses on transferring activities from the construction site to the supply
chain, e.g., pre-fabricated initiatives. Finally the fourth role suggests that the entire supply chain and
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the construction site should be managed in an integrated fashion[7]. Where (figure 3) show the
supply chain coordinated by the main contractor for the residential building

Resident Principal Architect & Main contractor
Consultants
Direct suppliers Indirect
. . . & sub-contractors suppliers
Initiative || [| Tendering Design || || Procurement
¥ Y
Fabrication Parts
of elements manufacture
Y
Use L !|{ Hand-over Construction [[|] Operation [l]| Materials
on site capacity production

Information flow (orders, schedules, forecasts, etc.)

Material flow (supplies, production, deliveries, etc.)

Figure 3: Generic configuration of a traditional supply chain in residential building(z’

7-1 SCM guidance for the procurement process

Give interact efficiency with the clients and to anticipate needs. And assure the strategic
handling of procurement that includes best practices to evolve toward procurement integration of
goods and service agreements. Then evolve toward assets management through inventory
optimization, warehousing rationalization and sale of unproductive assets. Also unite efforts to
improve the competitiveness of the suppliers and to maximize its participation. Finally develop a
culture of service orientation, added value, business vision and teamwork.

8. The Supply Chain for the Iraqi Government Establishments

National Capacity Development Public Management (TATWEER) has mentioned that the
supply chain for most of Iraqi ministries and its projects as shown below in (figure 4), which
procurements process represent the main element in it, where (figure 5) illustrate the chain value for
the procurement process as part of effective ISCM.[8]
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9. Integrated Supply Chain Management in Construction

Project procurement management in the integrated supply chain takes six major processes in

most cases as explained in the diagram bellow in (figure 6)[8],So the ISCM process covers the
entire lifecycle of procurement and includes the Procurement Plan, Strategy and Processing,
Contract Management, and Letters of Credit.

9.1 The Project Procurement Management Major Processes:

A.
B.

mmo 0

Procurement planning: - determining what to procure and when.

Solicitation planning: - documenting product (goods, services,...)requirements and
identifying potential sources.

Solicitation:- obtaining quotations, bids, offers, or proposals, as appropriate.

Source selection:- choosing from among potential sellers.

Contract administration:- managing the relationship with seller.

Contract closeout:- completion and settlement of contract, including resolution of any open
items.

These processes interact with each other and with the processes in the other knowledge areas as
well. Each process may involve effort from one or more individuals or groups of individuals, based
on needs of the project.[9,10]

ALLIANCES /
AGREEMENT

OPPORTUNE SUPPLIERS PAYMENT
PRIMARY BUSSINESS IDENTIFICATIO SUITABLE
PROCESSES DEVELOPMENT OF CLIENT SUPPLYING

NEEDS STRATEGIES !
AREHOUSE
LOGYSTIC

MARKET INTELLIGENCE

MOoO—<AOMmMwwuMm—Ewam-—Te

SUPPORT QUALITY MANAGEMENT SYSTEM / MATERIALS ENGINEERING / SUPPLIERS DEVELOPMENT
PROCESSES 150 9001)

INFORMATIOMN TECNOLOGY (IT)

INFRASTRUCTURE

Fisure 5: Chain Value for the Procurement®

70



Iraqi Journal of civil engineering Vol. 9(1), pp. 63-78.

Qais Kadhim Jahanger

lol

MIIAIIAO JudWSeURW JUIWAINY0IA 33304 :9 3an31q

a1nso[o pue doueydoooe jeurio ‘g
o1y 30BU0)) |

syndinQ ‘111

SypNe JUSWAINO0IJ |

sanbruyda ], pue sjoo[, ‘11
UOT}BIUSWNIOP J0BIUO)) ' |
synduy |

IN03SO[) enuo))

3sanbai juowked "¢
sagueyo j0eUO)) '
9ouspuodsario)) |
sindynQ 111
WoISAS JudwAe “¢
Sunzodar 9ouBWLIONS] T
WoJSAS [01IU0D UL JOBIUO)) |
— sanbruyda |, pue sjoo, ‘1] —
SOOIOAUL IO[[3S “§
sysonbax a8uey) ‘¢
J[NSAI JIOM T
eRUO) |
synduj |
uone.nSIuIupy denuo))

10'0U0D °]
sindynQ 111

sojewnso Juapuadapuy “§
wo)sAs SurudaIog *¢
wo)sAs Sunysom ¢
suoneno3au JoeRU0)) |
sonbruyda |, pue sjoo, 1
sarorjod [euoneziuediQ) ‘¢
BLIQJLIO UONBN[BAT T
sresodoid *|

sinduj |

UO0NIIAS InoS :q

sjesodold |

syndinQ ‘111

SUISIIGAPY T

90UQIOJU0D JoppIg |
sanbruyda ], pue sjoo[, ‘11
SISI[ I9[[3s payieny) ‘¢
SIUSUINOOP JUSWAINIOI] " |
synduy |

sojepdn SI0M JO JUSWIIE)S “¢
BLISIIO UOT)EN[BAY T
SIUQUINOOP JUSWAINDO0L] * |
- syndynQ ‘111
juowSpnl yrodxy "7 +—

SULIOJ pIepuelsS |

sanbruyda ], pue sjoo], 11
syndino Suruuerd 10y10 ¢

“JI0Mm JO (S)uswdels ‘g

‘ueld juowaSeurw JUSWAINOO0I] |
synduy ‘1

suluue(d uoneInIos g

SI0M JO (S)juowidlel§ "¢

‘ueld juowoSeurW JUSWAINI0I] |
sindynQ ‘111

uono9[3s 2d4} yoenuo) "¢
JuowiSpn( jrodxy g

‘SIsAJeue Ang-10-ayeA ‘|
sanbruyd9) pue sjoo, ‘11
‘suondumssy -/

"SJUTRISUO)) 9

sindino Suruuerd 1ompQ ¢
SUoOnIPU0D JIBIN
"S90IN0SAI JUIWAINO0I] "€
suondrosa( 3onpoid ‘g
juowdle)s 2doog 1

synduy

SuIuue[J JUdWRINI0IJ Y

TNDSI Aq yudwdgeuew JudwdIndoad 333foag

71



Qais Kadhim Jahanger Iraqi Journal of civil engineering Vol. 9(1), pp. 63-78.

10. Research Methodology

G. The research work, undertaken to achieve the research objective, has adopted the following
methodology:

H. Literature survey includes reviewing of pertinent literature, covering; scientific references
including textbooks, conferences, journals and magazines that outlined and discussed the
ISCM and procurement management subjects.

I. Field survey includes developing "checklist" to investigate and record the facts of the
existing procurement system and its chain management of Al-Rasheed state contracting
construction company as case study (Appendix-A).

J.  Analyzing the collected data to study and assess the existing system and indicate the major
weakness, lacks and bottlenecks.

K. Introducing the required recommendations to apply and adopt them.

11. Field survey of the ISCM through case study

A "checklist" of ISCM for procurement is prepared, where it contained three main questions
parts, then Al-Rashid state construction contracting company has been visited as case study and
series meetings with the Co. purchasing officials (3 members) were held to answer the checklist and
discussing the company procurement management and purchasing contracts so the supply chain that
was depended, where the answers to the checklist is explained in (Appendix-A). This series of
meeting and questions successfully identified several issues of concern and key bottlenecks and
weakness in the procurement process.

12. Analyzing and Assessing the ISCM for Procurement system

12-1 Implementation of ISCM for procurement
1. Little knowledge about ISCM and its benefits and importance so weakness in implement the
ISCM (about 36.3%) to procurement and its plan, process and contracts.
2. The company hasn't support procurement management by a Quality management system
(ISO 9001).
3. Absence of IT systems- software, hardware, and internet, where the present working culture
is based on outdated manual methods of procurement planning and inventory control.

12-2 Weighting criteria Analysis

Four weight scales have been selected for checklist can use it to assess the percentage of
implementation according to importance degree for each procurement main steps, which the weight
of (very=1, medium=0.66, little=.33, none=0).
So according to weighting criteria, percentage of implementation for total procurement
management for Al-Rasheed state Co. can be evaluated from formula (1).where it about 36.3% as
shown in (figure 7).

Total Percentage of Implementation = Z; X, *F, (D)

Where:
X= Implementation number for procurement major processes
F= Importance degree from checklist
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Figure 7: Percentage of Implementation

13. Conclusions

The observations and information gathered during the procurement management checklist

analysis and the meetings presented for Al-Rasheed state Co. the following conclusions have been

drawn:

—_—

There are no department in the Co. for procurement and its plans and management.
Percentage of implementation of ISCM for total procurement management for the Co. about
36.3%.

The company has weakness in the information technology (IT) system for procurement
management.

Zero percent for continues implement of the solicitation planning for (information, vendors
list, materials, specification). Therefore, no solicitation.

Inadequate inventory planning and control process. Relies on manual record-keeping and
individual knowledge and experience about stock, needing and ordered things.

Breakdowns in communications: the communication flow between departments and
between different sections in Co. itself and projects is not fluid or accurate or timely.
Contract Administration procedures are not widely used. Contract administration is not
practiced through the end stages of a contract. Contract closure and contract auditing
processes are not systemically used.

Limited procurement specifications and information. Access to and awareness of detailed,
up-to-date information on vendors, product specifications, and pricing and estimates is
limited.

73



Qais Kadhim Jahanger

Iraqi Journal of civil engineering Vol. 9(1), pp. 63-78.

14. Recommendations

According to the aforementioned analyzing, evaluating, and the drawn conclusions, the

following recommendations have been given to enhance ISCM procurement strategies and
management:

1.

Establishing a department for procurement connecting directly to the Company director
general as the following organizational structure in (figure 10).

2. Top management must demonstrate their leadership and commitment to procurement so that
officials understand that procurement is a main job.

3. Utilize a team of professionals, on each from purchasing, contracts, and projects and others
to formulate a procurement plan and procurement strategy prior to initiating procurement
actions. This core team should be associated with the budget planning team.

4. Complete IT systems with suitable hardware, software, and internet facilities should be
installed and made accessible to the entire procurement team.

5. Providing training courses and workshops for officials working in purchasing to ward ISCM
for procurement and contract management to develop their skills and efforts.

6. Ensuring that procurement plan, process and ISCM are in place, implemented, and
periodically reviewed to keep them up to date should any thing goes wrong.

7. Create and maintain a database containing current listings of information necessary to
efficient procurement processing, such as lists of vendors, prices and estimates, product
specifications, and master parts catalogues.

8. Ensure procurement planning is a routine part of company work activities including review
of projects tasks and needs with project mangers prior to performing it.

Company president (DG)
President Technical
assistant
[ 1
_____ A
Services Legal Administration Planning and Projects Financial | Procurement |
Department Department Department inspection Department Department | Department |
Department 1 (Suggest) |
A: Al-Rasheed state Co. Organizational Structure

————— 1

:_Procurement |

| Department |

|__j__J

Planning Technical Operation and Financial Engineering International

management services Inspection Division Division Procurement

Division Division Division Division

B: Suggested Procurement Department

Figure 10: Suggested procurement Department for Construction Companies
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Part one: Implementation of ISCM for procurement process

Appendix - A

CEHECKLIST

t . .
1% : Basic Questions

Freq. | Question Very Medium Little None

1 What is your knowledge about ISCM? \

2 Do you use ISCM process \

3 The CO. has a world-class N
procurement system

4 The Co. depends QMS (ISO 9001) \

5 The Co. has Information technology N
dT)

2"": Implementation for Procurement Management Major Processes (Implementation Scale)

Freq. | Procurement Process Very Medium | Little None
1 Procurement planning \

2 Solicitation planning N

3 Solicitation V

4 Source Selection N

5 Contract Administration \

6 Contract closeout \

Part two: Weighting criteria for assessing the procurement management Processes
Importance

3" Importance Degree for procurement Management major Processes

Freq. | Procurement Process %
1 Procurement planning 25
2 Solicitation planning 10
3 Solicitation 10
4 Source Selection 25
5 Contract Administration 20
6 Contract closeout 10
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4™; Importance Degree for procurement Management major Processes Details

I- Procurement planning

Inputs to procurement planning %
1. Scope statement 20
2. Product Descriptions 25
3. Procurement resources. 20
4. Market conditions 20
5. Other planning outputs 5
6. Constraints. 5
7. Assumptions. 5
Tools and techniques to procurement planning %
1. Make-or-buy analysis. 40
2. Expert Judgment. 25
3. Contract type selection 35
Outputs
1. Procurement Management plan ‘ 2. Statement(s) of work

I1- Solicitation Planning
Inputs to Solicitation Planning %
1. Procurement management plan. 35
2. Statement(s) of work. 35
3. Other planning outputs. 30
Tools and Techniques to Solicitation planning %
1. Standard forms 50
2.Expert judgment 50
Outputs
1. Procurement documents | 2. Evaluation criteria | 3. Statement of work updates

III- Solicitation

Inputs to Solicitation %
1. Procurement documents 40
2. Qualified seller lists 60
Tools and Techniques to Solicitation %
2. Bidder conference 50
3. Advertising 50
Outputs

1. Proposals

IV- Source Selection

Inputs to Source Selection %
1. Proposals 40
2. Evaluation criteria 25
3. Organizational policies 35
Tools and Techniques to Source Selection %
1. Contract negotiations 35
2. Weighting system 25
3. Screening system 15

77




Qais Kadhim Jahanger Iraqi Journal of civil engineering Vol. 9(1), pp. 63-78.

4. Independent estimates 25

Outputs

1. Contract

V- Contract Administration

Inputs to Contract Administration %
1. Contract 30
2. Work result 20
3. Change requests 30
4. Seller invoices 20
Tools and Techniques to Contract Administration %
1. Contract change control system 30
2. Performance reporting 40
3. Payment system 30
Outputs

1. Correspondence | 2. Contract change | 3. Payment requests

VI- Contract Closeout

Inputs to Contract Closeout %
1. Contract documentation 100
Tools and Techniques to Contract Closeout %
1. Procurement audits 100
Outputs

1. Contract file | 2. Format acceptance and closure

Part three: General notes

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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