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Abstract: This study aims to evaluate the procurement
management system of residential complex projects in
Erbil Governorate by adopting a case study for (20)
constructed projects during 2007-2019, to calculate the
percentage of procurement management practice and the
risks that have a significant impact on cost, time, and
quality. Based on a literature review and discussion with
experienced construction managers and procurement
officers, a questionnaire has been designed which
represents a successful plan for a procurement
management system that consists of ten phases, each of
five items, and the risk results associated with the
improper practice. The questionnaire was delivered to
stakeholders working on residential complex projects to
calculate the average practice of procurement
management. It is revealed that 70% of residential
complex projects practiced procurement management
process with a percentage below 50%. Which is
considered below the acceptable rate. The average
practice of procurement management phases ranges
between 33% for procurement risk management and
58.5% for forecasting. The study reviled that the practice
of procurement management affects the cost and time
mostly. There are 26 risks that range between high and
significant categories for cost and 22 risks range between
high and significant categories for time.

The most significant factors for procurement
management are creating an appropriate risk response
plan, integrating the procurement plan with the
budgeting, scheduling procurement due to dates and
quantities, using the tendering procedure, and
procurement quality assurance. This study may contribute
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to solving problems for future projects by improving the
current system.

Keywords: Procurement process; project
management; risk management; purchase orders;
vendor management

1. Introduction

Procurement is a means to satisfy a business
requirement, and establishing a business need is
one of the key drivers of the entire procurement
process.  Strategic  Procurement Planning
Guidance described procurement as a succession
of logically related actions occurring or
performed in a definite manner and which
culminate in the completion of a major
deliverable or the attainment of a milestone [1].
Choosing the most appropriate procurement
method for a project is critical to achieving the
project’s objectives in terms that represent value
for money. An effective and efficient materials
procurement system should be created for all
construction projects. Construction phases and
engineering procurement is considered complex
due to transactions that involve a series of
construction tasks for the completion of a
specific asset within a certain time [2]. According
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to the strategic procurement planning guide, the
complexity, risk, value of the project, and
procurement contracts will drive the level of
research and analysis undertaken to ensure the
procurement approaches are proportional and
relevant [3]. The success of the development
objectives of a project and its contracts can be
improved with a greater focus on strategic
procurement planning [4]. Public procurement
has become an issue of public attention and
debate worldwide. It has been subjected to
restructuring, reform, rules, and regulations [5].
The project manager must be familiar with all
the technical details of the proposed system’s
design and the related costs. Procurement
management addresses everything associated
with  procuring both contracting and
purchasing, despite its main focus on
contracting and performed work. [6]. The
procurement process of the material needs to be
well implemented by improving the procurement
process to avoid supply delay [7]. It is necessary
to put an appropriate strategy for contract
procurement those best addresses project
objectives and particular needs. An inappropriate
procurement system would result in time
overruns, excessive project cost, low project
quality, and the dissatisfaction of involved
construction stakeholders [8]. Scope, time, and
cost are considered the triple leading factors in
defining the project performance and the
constraints of a project [9].

Over the past 15 years, lots of residential
complex projects have been constructed in Erbil
Governorate (Kurdistan Region of Iraq) by the
private sector exceeding the contract sum,
schedule, or general gross inefficiency. As long
as the procurement process consumes a major
portion of a construction project budget, the
weaknesses and the factors influencing them
must be identified to eliminate their negative
effect on cost, time, and quality.
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2. Literature Review

Timothy Adu Gyamfia et al. [10], studied the
selection of an appropriate procurement strategy.
They reviewed two components, analysis, and
choice. They stated that analysis is referring to
assessing and establishing priorities for the
project objectives and the client’s attitude to risk,
while choice is related to considering possible
options, evaluating them, and selecting the most
appropriate option. They noted that schedules are
an important factor in construction activities as it
provides an overview of the time-related work
required to complete the project. They stated that
procurement evolved through four successive
stages that have greatly influenced the
procurement services which are cost, quality,
time, and satisfaction of customers. The authors
emphasized the importance of these phases as
being the most critical phases of the construction
project and related to project success. Tirth Patel
at el. [11], noted that many construction projects
have been delayed due to no proper predefined
schedule for procurement of materials and which
ultimately led to an increase in the cost and time
of the project.

Masithembe Kafile at el. [12], characterized the
main causes of poor procurement processes on
project implementation into the low quality of
goods delivered by suppliers, lead time
variability, internal factors, poor time
management, and system breakdown of online
data capturing software to track supplies. Depaoli
[13], in his research, indicated that procurement
management is one of the most critical fields in
project management that incorporates widely the
administrative elements of planning,
communicating organizing, staffing, leading, and
controlling. T. Subramani at el. [14], indicated
that resource availability and work availability
are the construction’s major common constrain
and limitations. A.S. Shehu [15], stated that the
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framework conceptualized the construction
procurement management knowledge as a
conglomerate of knowledge (system) that is
made up of units of knowledge aligned to
accomplish a construction project. Ogunsanmi O,
E [16], evaluated the effects of procurement-
related factors on project performance by using
the snowballing sampling technique for 40
selected construction organizations. The results
of the study indicated that procurement selection
criteria, project characteristics, time, cost,
quality, and external environmental factors have
effects on project performance. He concluded
that tendering methods should be competitive,
open, and selective because they have a high
impact on project performance. Tomas and Jana
[17], analyzed municipal procurement practices
and regulations of public procurement of
construction works focusing on small-scale
public contracts in the Czech Republic. They
concluded that practical experience shows that
internal directives are especially necessary for
small-scale public contracts. Owiti Jacob at el.
[5], studied the effects of procurement control
regulations, and procurement quality assurance
process on the successful completion of
construction projects in Usain Gishu County.
They found that the procurement process is
positively correlated to the successful completion
of construction projects. They revealed that
procurement control regulations and
procurement quality assurance have a significant
impact on the completion of construction
successfully. Nana Shonia al el. [18], their study
concluded that using an electronic system will
simplify the implementation of procurement for
both suppliers and self-governing purchasing
organizations to save time and human resources
and combat corruption. Such a system will
practically exclude the possibility of a biased
assessment by the members of the tender
commission of the procuring entity. They also
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noted that using price criteria only is risky
because there is a risk of quality deterioration.
Maksum Tanubrata at el. [19], stated that the
fault of project schedule creation can make
project completion longer which impacts the
budget spike like overhead cost.

3. Data Collection

The research methodology consists of designing
a questionnaire for a procurement management
system based on the criteria carried from
interviews, site visiting, and discussions with
management, experienced construction teams,
and procurement officers in addition to the
literature.

The study has been guided by the following
objectives:

1. Evaluating the validity of the designed
procurement management and control
proposed phases.

2. ldentifying the problems and risks
associated with the proposed phases of
the procurement management system.

3. Calculating the average practice of the
procurement management process.

4. Adopting a case study for 20 constructed
residential complex projects to calculate
the degree of practicing procurement
management and the average practice of
the proposed phases.

5. Evaluating the impact of the procurement
management process on cost, time, and
quality.

4. Methods and Materials

The questionnaire was distributed to a random
sample of 170 persons working on residential
complex projects. 144 of them have been
returned. The target groups were project
managers, procurement officers, engineers, and
contractors.
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The questionnaire is divided into 3 parts. Part 1
contains general information about respondents
as shown in table (1).

Table 1. Respondent’s experience in construction projects

@ % =
€ 55 5 8
L Bao 2 = o @
g 5 o £ 3g =
< 8 o5 @ o 2 c
— X jul e . Q
o3 aoa&E W ao O No
1-5 0 4 2 2 8
6-10 2 8 4 4 18
11-15 5 12 9 8 34
16 -2 8 14 7 15 44
> 20 10 15 5 10 40
Total 25 53 27 39 144

In part 2 an extensive checklist for a procurement
management system was prepared including 50
items of 10 proposed phases for a procurement
management plan. Each phase consists of 5 items
as shown in table (2).

Table 2. The ten proposed phases of the procurement

management system

Forecasting phase

1  Defining procurement requirements during the
design phase

2  Having a feasibility study for available materials

3 Ensuring the availability of alternative materials

4 Having a financial and technical evaluation for
suggested materials

5  Determining a timeframe for implementation
Planning phase

6  Plan for the method of making sure of the real
need for material is developed

7  Developing a method of making sure of the
quantity of material

8  Assessing the capacity of implementation

9  Identifying items to be procured

10 Creating an appropriate risk response plan
Developing the procurement work plan phase

11 Defining a process for acquiring needed items

12 Developing procurement plan

13 Integrating procurement plan with the budgeting

14  Setting a clear & reasonable timeline for
delivery implementation

15 Developing technical specifications and/or
scope of work for certain requirements
Procurement plan overview phase

16 Having records with descriptions of goods
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17  Prioritizing the procurement/work plan

18 Obtaining authorization to proceed from
authorities

19 Considering specifications based on value for
money

20 Scheduling procurement due to dates and
guantities
Procurement controlling phase

21 Testing samples

22 Identifying all significant materials that the
contractor should provide

23 Developing evaluation criteria, weighting, and
an evaluation methodology

24 Estimating the schedule for providing services
or works

25 Monitoring and controlling procurement
administration

Table 2. Continued

Preparing a statement of work phase

26  Making feedback study to minimize
procurement cost

27 ldentifying method of transporting materials

28 Setting completion criteria for the work to be
performed

29 Having suitable stores for materials

30 Developing a method for the disposal of
damaged materials
Request or proposal phase

31 Undertaking market research

32 Estimating cost for goods or services

33 Using the tendering procedure for procurement

34 Using quotations for each material

35 Considering specifications as the basis for the
value of money
Establishing evaluation criteria phase

36  Specifications do not restrict competition

37 Using a competitive selection procedure

38 Having proficient procurement staff vet and
evaluate contractors

39 Developing a detailed, mathematically sound
scoring plan

40 Assigning weightings (a range that specifies a
minimum and maximum weighting).
Tendering procedure phase

41 Ensuring the compatibility of materials with
contract specifications

42 setting procedure for placing persons and
contractors under procurement restrictions

43 Having an electronic database for entering
tenderers that satisfy prescribed criteria

44 Having appropriate procedures in place for a

fair/equitable quotation process
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45  Getting conflict of interest documents from all
evaluation committee members

Procurement risk management phase

46  Defining major risks

47 Investigating risk reduction options

48 Putting policies to deal with the potential
conflicts of interest

49  Setting requirements for managing risks
associated with the breaching procurement
system requirements

50 Using procurement quality assurance

Part 3 is related to conducting a case study for
residential complex  projects in  Erbil
Governorate.

During the first round, the respondents have been
asked to rate the importance of each item of the
ten proposed phases to evaluate their validity for
the study.

Data were collected and statistically analyzed by
using a three-dimension scale (important,
average important, and not important. The
respondents have been asked to give their
opinions about the importance of each item of
procurement management suggested phases by
giving weights as follows:

important = 2
not important = zero
average important = 1

The relative importance (RII) has been calculated
for each item of the questionnaire phases by
using the following equation [20]:

RII = fi /¥ fi 1)
Where:
fi= respondent answer for each item
> fi = weights of the ten stages

The average relative importance has been
calculated for the whole items of the
guestionnaire as follows:
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X=Yfi/n (2)

Where: X= average relative importance, fi= the
weighted responses, n= number of responses.

The average relative importance would be:
X =11495 /144 = 79.82

This good ratio reflects the weighted average for
each item of the questionnaire, which means that
the proposed items had obtained the approval
sample questionnaire.

On the other hand, according to ISO standards,
each practiced item has been given a full weight
of 100%, zero weight for the never practiced, and
50% of weight for partially practiced.

The weights for each phase have been calculated
to determine the average practice of the
procurement management system depending on
the degree of practicing procurement
management subphases.

The full weight for each phase is supposed to be
10% to have 100% practice for the ten phases.

A second-round questionnaire was designed for
a list of risk factors that have been nominated
during conducting a Face-to-face interview by
the author with 7 managers of large construction
projects, 5 design consultants, and 6 procurement
officers who were experienced in constructing
residential complex projects. The purpose of the
exploratory interviews was to elicit their views
regarding the risk results of improper
procurement management practice as listed
below:

1-Forecasting

1-1 Inadequate cost estimate.
1-2 Scarcity of materials.

1-3 Cost overruns.
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1-4 Product not representing value for money. 8-1 Missing the chance of getting a suitable
1-5 Frequent delays. contract.
8-2 Not getting the best offer.
2-Planning 8-3 Unsuccessful choice for tenders.
2-1 Purchasing unnecessary items. 8-4 Absence of scientific base for evaluation.
2-2 Surplus or shortage of quantities. 8-5 Conflicts and disputes.
2-3 Changing plans and scope of work.
2-4 Time and cost overruns. 9-Tendering procedure
2-5 Suspension of work. 9-1 Poor quality product.
9-2 Poor quality control.
3-Developing the procurement work plan. 9-3 Absence of reliable database.
3-1 Miss estimation of circumstances. 9-4 The possibility of manipulation.
3-2 Priorities are not set. 9-5 Unsuccessful non-competitive choice of
3-3 Scarcity of funds and imbalanced suppliers.
budget.
3-4 Delay in delivery. 10-Procurement risk management
3-5 Improper quality. 10-1 Facing unforeseen conditions.
10-2 Facing risks that could be prevented.
4- Procurement plan overview 10-3 No base for resolving conflicts.
4-1 Missing some requirements. 10-4 Disputes.
4-2 Delays and improper financial allocation. 10-5 Poor quality product
4-3 Suspension of work.
4-4 Cost and quality conflicts. 5. Results and Discussion

4-5 Poor resource allocation and scheduling. Table (3) shows the specific weight of the

5-Procurement controlling proposed phases, the importance, and the degree

5-1 Defective quality. of practicing procurement management by
5-2 Disputes. calculating the sum of the subphase values.

5-3 Conflicts and quality defects.

5-4 Time overrun. Table 3. Specific weight, degree of importance, and
5-5 Poor procurement management. degree of practicing procurement management for

suggested phases according to respondents

6- Preparing statement of work - = —
6-1 Performing a project with high cost. Phase =R %:/ >
6-2 Facing unexpected circumstances. =< 8 s 8 £
6-3 Misestimating the scheduling for the = < 9 = 9%
following activities. a e = e £
6-4 Damaged materials. @ =
6-5 Conflict with governmental regulations. 1  Forecasting 9.67 772 554
7-Request or proposal 2 Planning_ 10.72 8.55 3.81
7-1 Scarcity of materials. 3 Developing the 1090 870 4.26
7-2 Budget problems. . l;:))rocurement work plan
- rocurement plan 9.62 7.68 6.54
7-3 Not getting the best offer. overview
7-4 No evaluation criteria. 5  Procurement 990 790 5.62
7 -5 Possibility of manipulation. controlling
6 Preparing a statement 9.66 7.71 5.26
8-Establishing evaluation criteria 7 g;‘évfgskt or proposal 1020 813 501
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8 Establishing evaluation 9.60  7.66 3.75
criteria
9  Tendering procedure 9.92 7.92 2.96
10 Procurement risk 9.81 7.83 2.95
management
100 79.82 45.70

The results show that the total weight of the ten
subphases ranges between 9.60 and 10.90, which
means, it is a balanced value in assessing the
procurement management of residential complex
construction projects.

The average practice of procurement
management requirements of the ten construction
phases according to the respondents has been
45.70 %. Which is considered a very low
percentage and below the acceptable level of
measurement according to the standards (0 -
100).

The results show that the practice of procurement
management phases ranges between 29.50% for
procurement risk management and 65.40% for
procurement plan overview.

The average practice of procurement
tendering procedure and procurement risk
management has been 29.60% and 29.50%,
respectively. The results show that there is a
significant shortage in practicing these phases.
Developing the procurement work plan phase
and planning phase have been sorted as the most
important phases with a rate of 87% and 85.50%,
respectively. Although their average practice has
been 42.60% and 38.1%, respectively. The
average practice of procurement plan overview
has been sorted as the highest rate with a
percentage of 65.40%.

6. Case Study of Residential Complex Projects

The purpose of the third round was to determine
the percentage of practicing procurement
management plans during the construction of
residential complex projects.
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During 2007-2018, about 50 residential complex
projects have been constructed in Erbil
Governorate. Out of 50 projects, 20 projects have
been selected to conduct a case study. Which
means 40% of constructed projects. This
percentage is considered a very good sample size
for that period. The projects have been coded

from P1 to P20. As shown in Table 4.

Table 4. Cost and time duration for residential complex

projects
- G c o~
s 2 Z £
§2 31 8 - 2
> 2 o~
P1 1100 55,000,000 24
houses
P2 1655 82,750,000 24
houses
P3 2300 20,000,000 48
houses and
8 towers
P4 588 houses  29,400.000 24
P5 187 Villa 75,000,000 48
P6 2800 126,400,000 24
houses
P7 300 houses 18,000,000 24
P8 504 houses 26,280,000 18
P9 510 houses 42,800,000 24
P10 338 houses 23,660,000 30
P11 700 houses 70,000,000 36
P12 584 houses 35,040,000 24
P13 7 towers 25,000,000 30
P14 500 houses 37,878,000 36
P15 41 118,480,000 36
buildings
of 154 flats
and 40
villas
P16 340 houses 48,100,000 36
P17 2800 126,400,000 24
houses
P18 33 13,300,000 36
buildings
of 396 flats
P19 400 houses 13,000,000 30
P20 238 Villa 29,750,000 24

Each practiced item of procurement management
has been given the full weight of 100%, partially
practiced half of the weight of 50%, and never
practiced 0% weight. The degree of practicing
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project management criteria for each project has
been calculated by calculating the weights of
each stage depending on the degree of practicing
each item as shown in fig. 1.

Percentage of practece %

N
o

I ——— 60
___________________________yj
I 52
—— 45
I 41
I 31
I 32

I ———— 51
I 33
I 40
I 40
———— 49
I 33
I 43
I——— 44
I ——— 66
I 33
I 47
——— 52
I 30

I = S S e e N e T = T o
O R, N WMLV OO

PN W S U1 N 0 O

0 20 40 60 80

Figure 1. The practice of project management process for
case study projects

Fig. 1 shows that the practice of procurement
management for case study projects ranges
between 30% and 66 %. This percentage is very
low. The results show that 70% of residential
complex projects practiced the procurement
management process with a percentage below
50%. And 20% of them were practiced with a
percentage below 60%. On the other hand, only
10% of projects practiced procurement
management requirements with a percentage
above 60%.

The average practice of procurement
management process for the case study projects
= (30%+66%)/2= 48%. This result is very close
to the respondents’ result of 45.70% in the table

).
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Fig. 2 shows that the average practice of
procurement management phases for the case
study projects ranges between 33% for the
procurement risk management phase and 58.5%
for the forecasting phase.

Average practice %
1. I 33

oth | 38.5

8th I 40.5

7th I 40.5

6th I 38.5

S5th I 46

4th I 58
3rd I 48

2nd I 38

1st I 58.5

0 20 40 60 80

Figure 2. The average practice of procurement
management in different phases according to case study
projects

Depending on the obtained results from this
study, it is obvious that there is a big shortage in
practicing procurement management
requirements in most phases of construction in
Erbil Governorate residential complex projects
especially for planning, developing the
procurement work plan, and tendering procedure.

The purpose of the fourth round is to analyze the
risks associated with the procurement
management process that can present additional
cost overruns, time overruns, and quality
problems by using the relative importance index
(RI11) method for ranking the significance of risk
results. The higher rating of risk means a higher
influence given by the variables [21].
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RII has been calculated for each item of risk
result according to the following equation [22].

3)

The weight assigned to respondent i =w
frequency of the respondent i = X;
response category index from1to 5 =1

The respondents have been asked to assess the
risk results associated with the procurement
management process on the successive
categories based on a Likert scale of 1 to 5 as
follows:

very low probability or impact = 1

low probability or impact = 2

moderate probability or impact = 3

high probability or impact = 4

very high probability or impact =5

A similar method was used in other studies [23].
The risk probability (P) and the impact (1) of the

procurement management process on the time,
cost and have been calculated as shown in table

).

Table 5. Risk probability and its impact on the time, cost,

and quality
Factor P lon I on lon
cost time quality
1 1.22 3.88 3.67 111
2 3.00 289 422 2.78
3 2.89 3.00 233 3.67
4 3.00 422 3.00 4.33
5 2.89 3.33 4.56 1.11
6 2.56 477 211 1.67
7 3.55 444 1.00 1.22
8 2.89 489 4.22 2.44
9 2.59 411 3.00 2.22
10 4.22 422 456 3.33
11 3.00 322 244 111
12 3.11 322 244 1.10
13 3.67 478 4.44 3.89
14 3.44 222 322 1.22
15 4.00 3.33 3.67 4.00
16 3,22 2.67 3.56 111
17 3.33 3.89 4.00 1.22
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18 3.22 3.00 3.22 1.00
19 3.00 422 3.00 4.22
20 411 333 4.56 111
21 1.33 3.78 3.89 411
22 3.00 278 3.22 1.33
23 2.89 3.00 233 4.00
24 2.33 122 3.88 1.00
25 244 367 411 3.67
26 3.44 4.00 1.89 1.33
27 3.44 2.78 3.00 1.33
28 2.67 3.33 3.78 2.11
29 3.33 3.67 278 3.56
30 1.67 1.44 3.00 2.44
31 1.44 322 411 3.67
32 3.11 3.67 3.33 2.67
33 4.00 444 233 3.89
34 2.78 322 2.89 3.00
35 244 344 289 3.77
36 3.00 356 1.56 3.00
37 3.78 3.67 211 3.00
38 3.89 3.44 256 2.22
39 3.11 3.11 267 2.88
40 3.78 3.44 278 3.78
41 2.78 3.33  3.89 4.11
42 3.67 411 278 411
43 3.89 233 144 3.56
44 3.44 311 244 2.44
45 3.44 344 233 3.56
46 4.22 400 411 3.22
47 3.78 3.78 3.78 3.44
48 3.78 3.78 3.00 3.56
49 3.78 322 322 2.89
50 4.33 3.44 289 4.00

Table (5) show that the highest values of
probability are; poor quality product for missing
quality assurance process (50), facing unforeseen
conditions for not defining major risks (46),
suspension of work for not creating appropriate
risk response plans (10), poor resource allocation
for not scheduling procurement quantities due to
dates (20), improper quality for not developing
technical specifications and/or scope of work for
certain requirements (15), and not getting the
best offer for not using the tendering procedure
for procurement (33) respectively.

The least probability has been an inadequate cost
estimate for not defining procurement
requirements during the design phase (1).
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The highest values of the impact on cost are;
changing plans and scope of work for not
assessing the capacity of implementation (8),
scarcity of funds and imbalanced budget for not
integrating the procurement plan with the
budgeting (13), purchasing unnecessary items
for not developing a plan for the method of
making sure of the real need for material (6),
surplus or shortage of quantities for not
developing a methods of making sure of the
quantity of material (7), not getting the best offer
for not using the tendering procedure for
procurement (33), product not representing
value for money for not evaluating the suggested
materials financially and technically (4),
suspension of work for not creating appropriate
risk response plans (10), cost and quality
conflicts for not having the specifications based
on value for money considerations (19), time and
cost overruns for not identifying items that must
be procured (9), poor quality control for not
organizing a procedure for placing persons and
contractors under the procurement restrictions
(42), and facing unforeseen conditions for not
defining major risks (46) respectively.

The least impact on cost has been time and cost
overruns for activities for not estimating the
schedule for providing services or works (24).

The highest RI1 values of the impact on time are;
frequent delays for not determining a timeframe
of implementation (5), suspension of work for
not creating appropriate risk response plans (10),
poor resource allocation and scheduling for not
scheduling procurement quantities due to date
(20), changing plans and scope of work for not
assessing the capacity of an implementation (8),
scarcity of materials for not having feasibility
study for available materials (2), poor
procurement management for not having proper
monitoring and control of procurement
administration (25), scarcity of materials for not
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undertaking market research (31), and Facing
unforeseen conditions for not defining major
risks (46), delays and improper financial
allocation for not prioritizing the
procurement/work plan (17) respectively.

The least impact on time has been the surplus or
shortage of quantities for not developing a
method of making sure of the quantity of material
(7).

The highest values of the impact on quality are;
product not representing value for money for not
evaluating the suggested materials financially
and technically (4), cost and quality conflicts for
not making the specifications based on value for
money considerations (19), defective quality for
not testing samples properly (21), poor quality
product for not ensuring the compatibility of
materials with contract specifications (41), poor
quality control for not organizing a procedure for
placing contractors and persons under
procurement restrictions (42), improper quality
for not developing technical specifications and/or
scope of work for certain requirements (15),
conflicts for not defining evaluation criteria, and
methodology (23), and poor quality product for
missing quality assurance process (50)
respectively.

The least impact on quality has been the
suspension of work for not obtaining
authorization from an appropriate authority (18)
and time overrun for activities for not estimating
the schedule for providing services or works
(24).

Risk ratings for improper procurement
management have been calculated by
multiplying the values of the relative importance
index for the probability of occurrence and the
impact obtained from table (5) as follows:

Risk rating = RII probability of occurrence
* RII impact
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Risk rating may be classified into the following
categories [24]:

low category = 1-5
moderate category = 5-10
significant category =10-15
high category = 15-25

The simplest method of associating the influence
of procurement management risk is to associate
the influence and risk probability of occurrence.
Such an approach indicates measured
procurement management risks to be foreseen
and mitigated before they strongly impact
construction projects.

Table (6) shows procurement management
ratings for risk impact on time, cost, and quality
of the residential complex’s projects.

Table 6. Rating the significance of risks on the time, cost,

and quality
Factor Risk Risk Risk rating

rating rating quality

cost time
1 4.78 4.44 1.44
2 8.44 12.66 8.33
3 8.67 6.78 10.60
4 12.56 9.00 12.89
5 9.67 13.11 3.22
6 12.22 4.89 4.00
7 15.78 3.56 4.44
8 14.22 12.33 7.33
9 10.44 7.66 5.67
10 17.80 19.33 12.44
11 9.67 7.22 311
12 7.44 11.11 311
13 17.44 16.33 14.22
14 7.55 11.00 4.33
15 13.22 14.67 16.00
16 8.56 11.44 3.56
17 13.22 9.44 411
18 9.67 10.33 3.22
19 3.78 12.89 4.33
20 13.67 18.67 4.56
21 4.00 5.11 5.44
22 8.33 9.67 4.00
23 8.66 6.78 11.44
24 3.00 9.22 2.33
25 9.11 9.66 8.55
26 13.67 6.44 4.33
27 9.77 10.22 4.67
28 9.00 10 5.66
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29 12.44 9.33 11.78
30 2.33 4.66 3.78
31 4.55 5.78 5

32 11.55 10.33 8.33
33 17.67 9.33 15.56
34 8.78 8.11 8.11
35 8.11 7.33 9.77
36 11.11 4.44 7.67
37 13.67 7.89 11.44
38 13.56 10.00 8.44
39 9.67 8.56 8.78
40 13.11 10.33 14.11
41 9.22 10.89 10.67
42 14.89 10.89 15.00
43 9.06 5.60 13.56
44 10.66 8.78 8.33
45 11.89 8.11 12.11
46 17.00 17.56 11.67
47 14.56 14.00 13

48 14.11 11.44 13.44
49 12.22 12.11 11.44
50 15.11 12.77 17.22

The results show that there are 6 risks within the
high-risk significant category affecting the cost
of construction which are; suspension of work for
not creating appropriate risk response plans (10),
not getting the best offer for not using the
tendering procedure for procurement (33),
scarcity of funds and imbalanced budget for not
integrating the procurement plan with the
budgeting (13), facing unforeseen conditions for
not defining major risks (46), surplus or shortage
of quantities for not developing methods of
making sure of the quantity of material (7), and
poor quality product for missing quality
assurance process (50). Also, there are 21 risks in
the significant category, 17 risks in the moderate
category, and 6 risks in the law category.

4 risks affect the time of construction within the
high-risk  significant category which are;
suspension of work for not creating appropriate
risk response plans (10), poor resource allocation
and scheduling for not scheduling procurement
quantities due to date (20), scarcity of funds and
imbalanced budget for not integrating the
procurement plan with the budgeting (13), and
facing unforeseen conditions for not defining
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major risks (46). On the other hand, there are 18
risks in the significant category, 22 risks in the
moderate category, and 6 risks in the law
category.

4 risks affect quality within the high-risk
significant category which are; not getting the
best offer for not using the tendering procedure
for procurement (33), poor-quality product for
missing quality assurance process (50), improper
quality for not developing technical
specifications and/or scope of work for certain
requirements (15), and poor-quality control for
not organizing a procedure for placing persons
and contractors under procurement restrictions
(42). In addition to 16 risks in the significant
category, 14 risks in the moderate category, and
17 risks in the law category.

3 risk results have a significant impact on cost
and time together, which are; suspension of work
for not creating appropriate risk response plans
(10), scarcity of funds, and imbalanced budget
for not integrating the procurement plan with the
budgeting (13). Facing unforeseen conditions for
not defining major risks (46). Moreover, 2 risks
have a significant impact on both cost and quality
which are; not getting the best offer for not using
the tendering procedure for procurement (33) and
poor-quality product for missing the quality
assurance process (50). These risks should be
considered as a record for future projects.

7. Conclusions

The obtained results show that the procurement
management process in residential complex
projects is below the acceptable rate. It ranges
between 30% and 66%.

70% of projects practiced procurement
management with a percentage below 50%.
There is a big shortage in practicing procurement
management requirements in most phases of
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construction. The average practice of
procurement phases ranges between 33% for
procurement risk management and 58.5% for
forecasting. Also, there is a big shortage in
practicing planning, preparing the statement of
work, and tendering procedure phases
particularly. More attention needs for planning,
developing a procurement work plan, and
tendering procedure phases. The study reviled
that creating an appropriate risk response plan,
integrating the procurement plan with the
budgeting, and defining major risks are the most
significant factors that impact cost and time.
While using the tendering procedure for
procurement is the most significant factor that
impacts cost and quality. The results show that
the practice of procurement management affects
cost and time more than quality.

Special attention should be taken into
consideration for improving the procurement
management system in Erbil Governorate.

It is recommended to use computerized systems
and communication technology for interring all
received data and information as a database.
Training courses should be held for cadres
working in the construction sector and for
procurement managers focusing on the benefits
of the application of procurement management
principles in construction projects.
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