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Abstract—The computer system has become one of the
centerpieces in the functioning of organizations hence the
importance of an IT (Information Technology) master
plan to manage its development. To find a provider for
the IT master plan’s realization, organizations are
increasingly using tendering as the mode of awarding
contracts.

This article focuses on the use of multi-criteria
decision-making method AHP for analysis and evaluation
of tenders during the awarding of contracts of IT master
plan’s realization. To achieve this goal, a painstaking
work was realized, on the one hand, for making an
inventory of criteria and sub-criteria involved in the
evaluation of bids and on the other hand for specifying
the degrees of preference for each pair of criteria and
each pair of sub-criteria. Finally, a test was performed by
using fictitious tenders.

The goals of this work are to make available to
members of tenders committee a decision support tool for
evaluating tenders of IT master plan’s realization
submitted by bidders and endow the organizations with
effective IT master plans in order to increase the
performance of their information systems.

Index Terms—Tendering, Procurement, IT Master Plan,
AHP, Multi Criteria Decision Making, Atrtificial
Intelligence, Decision Support.

. INTRODUCTION

Public and private organizations increasingly use IT
master plan for leading the development of the computer
system which is an essential element for their
operations[1]. Thus, public and private procurement of IT
master plans’ realization are becoming more frequent.

Organizations in order to ensure their tasks need to
purchase goods or services or to execute works. These
purchases designated by the term "procurement” play a
considerable economic role and have a significant
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economic weight [2] estimated at about 20% of global
GDP [3].

The award of contracts is a sensitive area as the
economic interests at stake are huge[3,4]. There are
several modes for the awarding of contracts including
tendering [5] which can be defined as a process that
allows to emit a request for works, services and goods to
businesses and then choose the provider after analysis of
proposals according to predetermined criteria without
negotiation [6]. There are two main types of tendering:
the open tendering (any business can submit a bid) and
restricted tendering (only businesses which have been
authorized after pre-selection can submit tenders)[7].

To satisfy stakeholders, the open tendering is used as a
natural mode of the award of contracts [4] for many
reasons such as the opportunity that it gives to all
businesses to win the contract and the competition
between bidders which improves the quality of the
deliveries. The use of restricted tendering or other
contracts’ awarding modes must be justified [8].

However, many problems exist in the tendering
process [9]. The most important of them remains
corruption [2,9-11] which often occurs during the most
crucial step namely the step of analysis and evaluation of
tenders [4]. Apart from corruption, the inefficiency of the
methods of analysis and evaluation of tenders may favor
the selection of another tender to the detriment of the
best[8].

The analysis and evaluation of tenders is a decisive
step in the tendering process because tenders badly
analyzed and evaluated compromise the choice of the
best tender and this has harmful consequences on the
service quality but worse, it creates a confidence crisis
between providers and the contracting authorities [12, 13].
The principle established to analyze and evaluate tenders
is based on the use of awarding criteria [14]. These
criteria must be designed so as be non-discriminatory and
linked to the object of the contract. Thus, the selection of
the best tender can be characterized as a multiple criteria
decision-making (MCDM) problem. A major part of
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decision-making involves the analysis of a set of
alternatives described in terms of evaluative criteria. In
order to find the most suitable alternative or determine
the relative priority of each alternative, they must be
ranked [15].

A frequently used method to solve the multi-criteria
decision-making problem is AHP (Analytic hierarchy
process) method [16-19]. The AHP method has been
developed by the mathematician Thomas Saaty Lorie[20,
21]. It is a powerful and flexible method of decision
support applied for solving simple and complex problems
in many situations [22, 23].

One of the main advantages of AHP method is its
simplicity compared to many decision support
methods[24-25]. Also, one of its key strengths is its
ability to handle quantitative and qualitative criteria in the
same decision-making problem [26, 27]. AHP method
provides, moreover, the possibility of establishing a
hierarchical structure of the criteria allowing the decision
makers to define specific criteria and sub-criteria to

facilitate the phase of definition of preference degrees[28].

The aim of this work is to propose a decision making
tool that allows selecting the best tender during the award
of contracts of IT master plan’s realization. To achieve
that, the AHP method has been used for its performance
and its great success in published works.

The remainder of this paper is structured as follows.
Section 2 provides a related work with regard to artificial
intelligence methods particularly MCDM methods used
for the selection of the best proposal in tendering. Section
3 gives a description of IT master plan. Section 4
provides the theory of AHP method. The results of the
AHP method’s implementation in awarding of contracts
of IT master plan’s realization are described in section 5.
The paper ends with concluding remarks and avenues for
future research in section 6.

Il. RELATED WORK

To improve the process of selecting the best tender,
many solutions based on artificial intelligence methods
particularly on multi-criteria decision making methods
have been proposed[29-32].

Tsai and Chou have worked on the establishment of a
fuzzy system for online contracts award which allows
bidders to submit tenders online. The tenders will be
evaluated online by the fuzzy system according the
awarding criteria [33].

Diabagaté Azmani and EL Harzli have proposed a
new method of analysis and evaluation of tenders based
on the use of fuzzy logic and rule of proportion [34].

For contracts of construction works, Yang, Qu and Zu
have, firstly, introduced a new evaluation index system
which uses quantitative analysis in order to avoid error
induced by the subjectivity of the qualitative analysis.
Secondly, they proposed an improved back-propagation
neural network as an evaluation method of tenders. These
results permit to obtain a simple and practical process of
evaluation[35].
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Regarding the multi-criteria decision making methods,
there are two main approaches in published research
related to the selection of the best tender. The approach
which proposes a decision support tool based on a
MCDM method for all types of contracts and the
approach which addresses a specific type of contracts.
For the first approach, Han-Chen Huang has proposed a
weighted analysis on evaluation criteria of the most
advantageous bid [36] for all types of contracts by using
FAHP method. The disadvantage of this approach is its
inability to take into account all specificities of the
contracts. Indeed, there are several types of contracts and
each type presents some particular specificities. This
disadvantage explains the fact that most of the published
researches adopt the second approach by addressing a
specific type of contract.

There are several MCDM methods. Among these
methods, AHP seems to be a very popular method and
has been widely applied to deal with various complex
decision-making problems mainly in the problem of
selecting of the best tender [15].

Priya, lyakutti and Devi have developed a decision
support system in the context of the dematerialization of
public procurement for the choice of the best tender
among which proposed by auto manufacturing companies.
They integrated AHP method in this E-procurement
system for the selection of the best proposal [37].

Akarte et al. developed a web-based AHP system to
evaluate the casting suppliers with respect to eighteen
criteria. In the system, suppliers had to register, and then
input their casting specifications. To evaluate the
suppliers, buyers had to determine the relative importance
weightings for the criteria based on the casting
specifications, and then assigned the performance rating
for each criterion using a pairwise comparison [38].

Atanasova-Pacemska, Lapevski and  Timovski
proposed a decision making tool for the choice of the best
economic offer for purchase of computer equipment,
especially purchase of desktop computers. In this
research, the selection criteria according to which the
selection of the best tender will be made is in accordance
with the Law on Public Procurement of the Republic of
Macedonia[39].

Chan et al. developed an AHP-based decision making
approach to solve the supplier selection problem.
Potential suppliers were evaluated based on fourteen
criteria. A sensitivity analysis using Expert Choice was
performed to examine the response of alternatives when
the relative importance rating of each criterion was
changed [16].

Dang and Zhiguo have proposed a method to quantify
the relationship between object and factors in bidding
universities procurement of materials, based on the AHP
method and the analysis of the representative factors in
bidding decision[40].

In the literature, we have not found the published
research which address the selection of the best tender
during awarding of contracts of IT master plan’s
realization. This fact reflects the great importance of this
work which can be considered as a reference by
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organizations during the calls for tenders for the
realization of IT master plans.

I11. IT MASTER PLAN

The IT master plan is a strategic plan intended for
piloting the development of IT in an organization. It
allows having a computer system that meets the strategic
options of the Directorate General. Its starting point is the
strategy of an organization to reach the definition of a
target in terms of IT and information system. The
realization of an IT master plan aims at many objectives
such as:

e the urbanization of the computer system

e the modernization of IT infrastructures (hardware
and software)

e the reduction of IT costs

e the accompaniment of the launch of strategic
projects

¢ the creation of monitoring indicators

o the multi-sites deployment of the computer system

Many organizations are implementing IT master plan
given its importance for the planning and development of
their information systems[41]. The main steps in the
implementation of an IT master plan are to:

o take cognizance of the strategy

carry out an overview of the existing

express the needs

set the priorities

develop scenarios to reach the targets

define an action plan to achieve the chosen target

After its realization, the IT master plan is a document
which generally includes:

e a description of the business processes of the
organization

e a mapping of the computer system and its

functional architecture

a description of the IT processes

the application architecture of the computer system

the technical architecture of the computer system

an inventory of technologies (hardware and

software) and IT assets

e a technical and economic analysis of the
opportunity to computerize all or part of every
business process

e a assessment of the budgetary aspects of projects
(technology costs, implementation costs, costs
related to change)

¢ aplan of deployment and control

IVV. THEORY OF AHP METHOD
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The implementation of AHP method is based , firstly,
on the construction of the matrices of judgment, the
determination of the priority vectors containing the
weights of criteria and sub-criteria, the study of the
consistency of judgment matrices and secondly on a
comparative study of alternatives in order to choose the
best[20,42]. The mathematical theory of the step of the
comparative study of alternatives is similar to that of the
determination of the priority vectors.

A. Construction of Matrices of Judgment

In the matrix of judgment, the decision maker sets the
preferences he has with respect to each pair of criteria
and each pair of sub-criteria[20,43-44]. These preferences,
which are expressed as verbal forms are converted to
digital forms according to the table (1) [47-49].

Table 1. Table of preferences’ equivalency

Linguistic scale Digital scale

The two criteria A and B are equal 1
The criterion A moderately dominates

L 3
the criterion B
The criterion A strongly dominates the 5
criterion B
The criterion A very strongly dominates

Lo 7
the criterion B
The criterion A is absolutely dominant 9
Intermediate values to refine judgments 2,4,6,8

Let (C;) 1<j<p and A be respectively the set of criteria
and the matrix of judgment. A is defined as follows:

C11 C12 “ee e Clp
€21 C22

A= - o ]z (ij) rjmep
Cp1 Cpp

1)
Where:

* ¢y is the preference degree of criterion C; on the
criterion C,,
e ¢p=1Vj=m and c]-m=1/cmjVj,m

B. Determination of Weight Vector (Priority Vector)

For synthesizing the judgment matrix of criteria [28],
two quantities S,,, and ¢;,, are defined as follows:

Sm = Z?:1 ij vm=1 (2)
=9m/ vjim=1 3
tim = /Sm jm=1,..,p 3

To classify criteria in order of priority, the priority
degree P; of each criterion C; is obtained as follows:
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P
1 . -
p}.:I—?*Pjijl,...,p where Pj=2tjm

m=1

(4)

The most important criterion C,, is the criterion which
priority degree P, is such that:

14 p
1 1 ,

m=1 m=1

C. Study of Consistency of Judgment Matrix

After the construction of judgment matrices and
determination of priority vectors, the consistency of each
matrix must be studied[20,42,48]. To achieve this, a ratio
is calculated to reflect the degree of consistency. A radio
more than 0.1 indicates a too high level of inconsistency
[45,47,50].

Suppose T, Tg and A,,,, defined as follows:

C11 Cip
C21 Cap

T=(TJ')1sjsp=P1*| |+"'+Pp*| | (5
Cp1 Cpp
Clm
Com
T= %) et P *Cn whereCpn =] © | ()
Cpm/
Tl
[TR1\ ( /P1\
T.
T 2
R\, |
TRp Tp
B
Amax = ~¥P_ T, (8)
max — » j=1 Rj

The consistency index IC and the ratio of coherence
RC are defined respectively as follows:

IC = fmex? )

_Ic
T4

RC (10)

The index IA varies according to the number of criteria
and it is given by the table (2) [47,50-52]:
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Table 2. Table of indices 1A

Numberof |5 |, | 5 | 6 | 7 | g | 9 |10
criteria
IA 058 [ 0,90 | 112 | 124 | 1,32 | 1.41 | 145 | 1.49

V. APPLICATION OF AHP METHOD IN CONTRACTS
AWARD OF IT MASTER PLAN’S REALIZATION

This section describes the different steps and results of
the application of AHP method for the evaluation of
tenders of IT master plan’s realization.

A. ldentification of Criteria, Sub-Criteria and Preference
Degrees

The identification of criteria, sub-criteria and their
weights is a crucial step toward the implementation of the
AHP method. In this study, the approach adopted has
been to consult several tender documents gathering
expertise from many experts about criteria, sub-criteria
and weighting. Tender documents about IT master plan
realization from different countries have been consulted.

The process of identification of criteria has been done
in two main phases. In the first phase, the expertise of
experts who have participated in the drafting of the
several consulted tender documents allowed identifying
criteria, sub-criteria and weights.

A similar work has been done in the second phase to
consolidate the results of the first phase and establish the
definitive list of criteria, sub-criteria and their weights.

The table 3 contains some of the many tender
documents that have been consulted.

Table 3. Some tender documents consulted

Contracts

Tender documents of the IT master plan’s
realization of ANAPEC (National Agency
for Promotion of Employment and Skills)
Tender documents of the realization of an IT
master plan for the period 2013-2017 of
Loire-Bretagne water Agency

Tender documents of the realization of an IT
master plan for the ministry of higher
education, training of managers and
scientific research for the period of 2012-
2016

Tender documents of the realization of an IT
Master Plan for Mauritania Central Bank
Tender documents of the realization of an IT
master plan dedicated to the health
surveillance of Saint-Maurice

Tender documents of the realization of an IT
Master Plan for the city of Pessac

Tender documents of the IT Master Plan’s
realization of MDJS (Moroccan Company of
Games and Sports)

Country

Morocco

France

Morocco

Mauritania

Guyana

France

Morocco

This approach allowed, on the one hand, to identify all
criteria and sub-criteria and on the other hand to have a
good appreciation of preference degrees of each pair of
criteria and each pair of sub-criteria.
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Working methodology (C2)

Price (C1) ]

Choice of the hest
tender

Capital and references of
tenderer (C3)

Tools, technigues and working
methods (C21)

Planning and conduct of work
(C22

Delivery time (C23)

Assignment of experts in the )
tasks (C24)

Understanding the context |
and the needs (C215)

Proposed guality approach )

and risk management (C26)

Quality of the references (C31)

The amounts of references |
(C32)

The turnover of tenderer |
(C33)

Experience and competence of |
the project manager (C41)

Team Qualification (C4)

Experience and expertise of
other team members (C42)

Experience and competence of |

consultants and experts (C43)

Fig. 1. Hierarchy of criteria and sub-criteria for evaluation of tenders

The Fig.1 presents in a hierarchical structure all criteria
and sub-criteria for the implementation of AHP method.

B. Construction of Judgment Matrix of Criteria and
Determination of the Priority Vector

The tables 4 and 5 contain respectively the judgment
matrix of criteria and the calculations of the priority
vector. The most important criterion is the criterion
"Price” with a weight of 0.61. It is followed by the
criteria "Team  Qualifications” and  "Working
methodology"” having respectively weight of 0.199 and
0.121.

Copyright © 2015 MECS

Table 4. Judgment Matrix of criteria

Price Working | Capital and Team
methodology | references | Qualification
Price 1 5 7 4
Working
methodology 15 ! 2 172
Capital and
references v 12 ! 13
Team
Qualification 14 2 3 1
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6
Table 5. Calculation of criteria’s priority vector
Criteria = Weight
t; t; t; t; P;
Jj1 j2 J3 J4 ] (P])
Price 0,63 0,59 0,54 0,69 2,44 0,610
Wworking | 413 | 912 | 015 | 009 | 048 | 0121
methodology
Capitaland | 9 | 909 | 008 | 006 | 028 | 0071
references
Team | 5157 | 026 | 023 | 017 | 079 | 0,199
Qualification
Table 6. Study of consistency of judgment matrix
P+ Gy P, x Gy P x Gy P+ Cy T TR/’
0,61 0,60 0,49 0,79 2,50 4,10
0,12 0,12 0,14 0,1 0,48 4,00
0,09 0,06 0,07 0,07 0,28 4,03
0,15 0,24 0,21 0,2 0,80 4,05

Table 8. Calculation of priority vector for sub-criteria of criterion

Amax = 541 Te, = 404544494 ; IC = 2222 = 0,01514831

1A=0,9 and RC = % =0,01683146

Table 6 displays the results about the study of
judgment matrix’s consistency. The ratio of coherence
RC is much lower than 0,1 therefore the degree of
consistency is very satisfying.

C. Construction of Judgment Matrices of Sub-Criteria
and Determination of the Priority Vectors

The tables 7, 8 and 9 present respectively the judgment

“Working Methodology”
| Weight
Gr | Gz | Gz | Ga | Gs | Ge | Py | (P)
Cc21 047 | 0,48 | 0,40 | 0,35 | 0,51 | 0,43 |2,66| 0,442
C22 0,09 0,1 0,10 | 0,18 | 0,09 | 0,11 { 0,66 | 0,110
C23 0,06 | 0,05 | 0,05 | 0,03 | 0,05|0,03|0,27 | 0,044
C24 0,08 | 0,03 | 0,20 | 0,06 | 0,04 | 0,20 |0,42 | 0,070
C25 024 | 0,29 | 0,25 | 0,35 | 0,26 | 0,27 | 1,66 | 0,276
C26 0,06 | 0,05 | 0,20 | 0,03 | 0,05 | 0,05|0,34| 0,057
Table 9. Study of judgment matrix consistency
P xCy |Py*Cy |P3%C3 |Py%Cy PsxCs |PexCs | Tj Tk,
044 | 055 | 046 | 042 | 055 | 046 | 2,88 | 6,51
0,09 0,11 0,11 0,21 0,09 0,11 0,73 | 6,62
0,06 0,06 0,06 0,04 0,06 | 0,029 | 0,29 | 6,48
0,07 0,04 0,11 0,07 0,05 0,11 0,45 | 6,49
0,22 0,33 0,29 0,42 0,28 0,29 1,82 | 6,6
0,06 0,06 0,11 0,04 0,06 0,06 0,37 | 6,52
Amax = % o1 Ty, = 6,53212604; IC = ‘";i"l‘ﬁ = 0,10642521
IA =124, ona RC == = 0,08582678
RC is very less than 0,1 so the degree of consistency is very satisfying.

The tables 10, 11 and 12 display respectively the
judgment matrix of sub-criteria of criterion “Capital and
References (C3)”, the calculations of the associated
priority vector and the results of the study of judgment
matrix’s consistency.

Table 10. Judgment matrix of sub-criteria of criterion “Capital and

h - Sl references”
matrix of sub-criteria of criterion “Work Methodology
(C2)”, the calculations of the associated priority vector C31 C32 C33
and the results of the study of judgment matrix’s cal 1 5 3
consistency.
C32 1/6 1 1/3
Table 7. Judgment matrix of sub-criteria of criterion “Working
Methodology” C33 1/3 3 1
cal c22 c23 c24 €25 €26 Table 11. Calculation of priority vector for sub-criteria of criterion
c21 1 5 6 2 8 “Capital and references”
C22 1/5 1 3 1/3 2 ty t ts f’] Weight (P,)
C23 | 18 Ve 172 1/5 172 C31 0,67 0,6 0,69 1,96 0,65
C4 | 16 | 18 1 1/6 2 c32 | 011 | 01 | 008 | 029 0.1
1/2 1
€25 ! 8 6 > C33 0,22 0,3 0,23 0,75 0,25
C26 1/8 73 1/2 1/5 1

Copyright © 2015 MECS
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Table 12. Study of consistency of judgment matrix

P % C, PxCy | PyxCs Y Ty,
0,65 0,58 075 1,98 3,04
0,19 01 0,08 0,29 3,00
0,22 0,29 0,26 0,76 3,01

Amax = %521 Tr, = 3,01834729; IC = ‘";T* = 0,00917365

IA=0,58, ona RC = g = 0,01581663

RC is much lower than 0,1 therefore the degree of consistency is very
satisfying.

The tables 13, 14 and 15 present respectively the
judgment matrix of sub-criteria of criterion ‘“Team
Qualification (C4)”, the calculations of the associated
priority vector and the results of the study of judgment
matrix’s consistency.

Table 13. Judgment matrix of sub-criteria of criterion “Team

Table 15. Study of consistency of judgment matrix

P, xC; P, x C, P; x Cy T; TRi
0,19 0,14 0,25 0,59 3,04
0,97 0,72 0,58 2,27 3,14
0,064 0,10 0,08 0,25 3,01

Amax = 3 §=1 Tg; = 3,06581867; IC = % = 0,03290934

IA=0,58, ona RC = % = 0,05674023

RC is much lower than 0,1 therefore the degree of consistency is very
satisfying.

The table 16 shows the weights of the sub-criteria of
each criterion. The criterion "Price” has no sub-criterion
therefore it doesn’t appear in the table.

Table 16. Summary table of sub-criteria’s weights

Criterion Working methodology (C2)

qualification”
Sub-criterion c21 C22 | C23 | C24 | C25 C26
C41 C42 C43 -
Weightof sub- | ¢ 445 | 0110 | 0,044 | 0,070 | 0276 | 0,057
c41 1 1/5 3 criterion
C42 5 1 7 Criterion Capital et References (C3)
C43 113 7 1 Sub-criterion | C31 | C32 | C33

Table 14. Calculation of priority vector for sub-criteria of criterion
“Team qualification”

t t ts p; Weight (P;)
C41 0,16 0,15 0,27 0,58 0,19
C42 0,79 0,74 0,64 2,17 0,72
C43 0,05 0,15 0,09 0,25 0,083
N Priorité

t ti ti3 p; ®) ty

0,16 0,15 0,27 0,58 0,19 0,16
0,79 0,74 0,64 2,17 0,72 0,79
0,05 0,15 0,09 0,25 0,083 0,05

Copyright © 2015 MECS

Weight of sub-

e 0,653
criterion

0,096 | 0,251

Criterion Team Qualification (C4)

Sub-criterion C41 C42 | C43

Weight of sub-

e 0,083
criterion

0,193 | 0,724

D. Comparison of Tenders and Determination of the Best

This section consists in doing a test with three
tenders 0;, 0,, O5. The table 17 gives the comparison
matrix of the three tenders for the criterion “Price” and
the weights of tenders.

For the criteria which have sub-criteria, the table 18
contains the weights of the tenders according to sub-
criteria of each criterion. The weights of tenders
according criteria that have sub-criteria are calculated by
the weighted sum of the weights of sub-criteria and the
weights of tenders according sub-criteria [52].

1.J. Information Technology and Computer Science, 2015, 12, 1-11
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Table 18. The weights of tenders at sub-criteria level

Criterion “Working methodology (C2)”

Sub-criterion c21 C22 C23 C24 C25 C26
Weight of sub- | g 15 0,110 0,044 0,070 0,276 0,057
criterion
Tender Weights of tenders at sub-criteria level Weight of tender
0, 0,68156288 0,7504068 0,0824043 0,6 0,16759411 0,6267081 0,5119552
0, 0,23644689 0,1622026 0,3151245 0,3 0,73797054 0,1099379 0,3674159
05 0,08199023 0,0873906 0,6024712 0,1 0,09443535 0,263354 0,1206289

Criterion “Capital et References (C3)”

Sub-criterion C31 C32 C33
Weightofsub- | 4 53 0,09 0,251
criterion
Tender Weights of tenders at sub-criteria level Weight of tender
0, 0,7272727 0,5812636 0,0819902 0,5512901
0, 0,1818182 0,3091503 0,2364469 0,2077552
0, 0,0909091 0,1095861 0,6815629 0,2409547

Criterion “Team Qualification (C4)”

Sub-criterion C41 C42 C43
Weightofsub- | 4 143 0724 0,083
criterion
Tender Weights of tenders at sub-criteria level Weight of tender
0, 0,0926219 0,5812636 0,6666667 0,4939796
0, 0,6150198 0,3091503 0,2222222 0,3609982
03 0,2923584 0,1095861 0,1111111 0,1450222
Table 17. Comparison matrix of tenders according the criterion “Price” Table 19. Results of comparison of tenders at criteria level
and the associated weight vector -
o | o | o |V
c1 0, 0, 0, We
C1 0,59488796 | 0,27661064 | 0,1285014 | 0,61005345
0, 1 2 5 0,59
C2 0,51195524 | 0,36741589 | 0,12062886 | 0,12069201
0, 112 1 2 0,28
C3 0,55129012 | 0,20775517 | 0,24095471 | 0,07064389
05 1/5 Y 1 0,13
C4 0,49397959 | 0,36099824 | 0,14502217 | 0,19861065
The final results of comparison of tenders according to Soores
criteria are displayed in the table 19. The tender 04 is of | 056175724 | 0,29946617 | 013877659
the best with a score of 0.56. tenders

Copyright © 2015 MECS 1.J. Information Technology and Computer Science, 2015, 12, 1-11
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V1. CONCLUSION AND PERSPECTIVES

The IT master plan that allows planning and managing
the development of the computer systems derives its
importance in the central role of the computer systems in
the functioning of organizations. Aware the importance
of the IT master plan, many organizations are working on
the establishment of an IT master plan and they
increasingly use tendering to find a provider able to put in
place an effective IT Master plan. This allows them to
create a competition between several providers with a
view to choosing the one that proposes the best proposal.

However, as others public and private contracts, the
awarding of contracts IT master plan's realization by
using tendering faces the problematic of choosing the
best tender among those proposed by the bidders.

The present work is a response to this problematic by
proposing a decision support tool that has been
thoughtfully designed for facilitating the choice of the
best tender. This tool was built by using the multi-criteria
decision-making method AHP after making an inventory
of criteria and sub-criteria involved in the evaluation of
tenders of IT master plan’s realization and after
specifying the degrees of preference for each pair of
criteria and each pair of sub-criteria.

Such work aims to improve the step of the evaluation
of tenders of IT master plan's realization and endow the
organizations with effective IT Master Plan for a strategic
steering of the development of their information systems.

In terms of perspective, we are working to integrate the
principles of fuzzy set with FAHP method to overcome
the limits of classical logic in order to make the proposed
tool more effective.

ACKNOWLEDGMENT

The authors would like to thank the reviewers for their
constructive comments on the initial version of this paper.

REFERENCES

[1] B. Oztaysi, "A decision model for information technology
selection using AHP integrated TOPSIS-Grey: The case
of content management systems, ™ Knowl.-Based Syst.,
March 2014.

[2] P. Koning and A. van de Meerendonk, " The impact of
scoring weights on price and quality outcomes: An
application to the procurement of Welfare-to-Work
contracts ," Eur. Econ. Rev., vol. 71, pp. 1-14, October

2014.

[3] E. Auriol, " Corruption in procurement and public
purchase,” Int. J. Ind. Organ., vol. 24, n° 5, pp. 867-885,
September 2006.

[4] C. Ameyaw and S. Mensah, " Curbing Corruption in the
Public Procurement Process in Ghana, " Public Policy
Adm. Res., vol. 3, n° 5, pp. 44-53, 2013.

[51 A. L. C. Ciribini, M. Bolpagni and E. Oliveri, " An
Innovative Approach to e-public Tendering Based on
Model Checking, " Procedia Econ. Finance, vol. 21, pp.
32-39, 2015.

[6] G.G. WOODS, "Financial Management and cost
accounting,” Cape Town: University of Stellenbosch,
2008.

Copyright © 2015 MECS

[7]
(8]

(9]

[10]

[11]

[12]

[13]

[14]

(15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

A. KOVACS, "Enhancing procurement practices," Buston:
Kluwer Academic, 2004.

S. Ng and R. Skitmore, "Client and consultant
perspectives of prequalification criteria," Build. Environ.,
vol. 34, n° 5, pp. 607-621, September 1999.

L. Zadelhoff, "The influence of a new public
procurement directive on SME’s," 2014.

E. Auriol, "The Cost of Corruption in Procurement and
Public Purchase," August 2004.

Z. Hessami, "Political corruption, public procurement,
and budget composition: Theory and evidence from
OECD countries, " Eur. J. Polit. Econ., vol. 34, pp. 372-
389, June 2014.

D.J. Watt,B. Kayis and K. Willey, ‘‘Identifying key
factors in the evaluation of tender for projects and
servic *’, International Journal of Project Management,
vol.27, pp.250-260, April 2009.

C.AB.Costa, EC.Corr&, J.D.Corte and J.Vansnick,
“‘Facililating bid evaluation in public call for tenders: A
socio-clinical approach’’, Omega, vol.30, pp.227-242,
June 2002.

D.J. Watt, B. Kayis and K. Willey, ‘““The relative
importance of tender evaluation and contractor selection
criteria’’, International Journal of Project Management,
vol.28, pp.51-60, January 2010.

Q. Hung and J. Fung, "Prioritizing the Factor Weights
Affecting Tourism Performance by FAHP ," Int. J. Eng.
Bus. Manag., pp. 1, 2013.

F. T. S. Chan, H. K. Chan, R. W. Ip, and H. C. Lau, "A
decision support system for supplier selection in the
airline industry," Journal of Engineering Manufacture,
pp.741-758, 2007.

A. Ishizaka, C. Pearman, and P. Nemery, "AHP sort: An
AHP-based method for sorting problems,” International
Journal of Production Research, pp. 4767-4784, 2012.

F. Mafakheri, M. Breton and A. Ghoniem, "Supplier
selection-order allocation: A two-stage multiple criteria
dynamic programming approach," International Journal
of Production Economics, pp. 52-57, 2011.

S. M. Ordoobadi, "Application of AHP and Taguchi loss
functions in supply chain," Industrial Management and
Data Systems, pp.1251-1269, 2010.

R. W. Saaty, "The analytic hierarchy process—what it is
and how it is used," Math. Model., vol. 9, n° 3, pp. 161-
176, 1987.

B. Reza, R. Sadig, and K. Hewage, "Sustainability
assessment of flooring systems in the city of Tehran: An
AHP-based life cycle analysis," Constr. Build. Mater., vol.
25, n° 4, pp. 2053-2066, April 2011.

N. Ahmad and P. A. Laplante, "Software project
management tools: making a practical decision using
AHP." in Software Engineering Workshop, SEW’06. 30th
Annual IEEE/NASA, pp. 76-84, 2006.

D. Dalalah, F. Al-Ogla and M. Hayajneh, " Application of
the Analytic Hierarchy Process (AHP) in multi-criteria
analysis of the selection of cranes,” Jordan J. Mech. Ind.
Eng., vol. 4, n°5, pp. 567-578, 2010.

Syamsuddin and J. Hwang, "The Application of AHP
Model to Guide Decision Makers: A Case Study of E-
banking Security," Procedia IEEE Conference: Fourth
International Conference on Computer Sciences and
Convergence Information Technology, pp. 1469-1473,
2009.

A. Awasthi and S. S. Chauhan, " Using AHP and
Dempster—Shafer theory for evaluating sustainable
transport solutions,” Environ. Model. Softw., vol. 26, n° 6,
pp. 787-796, June 2011.

1.J. Information Technology and Computer Science, 2015, 12, 1-11



10

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

Copyright © 2015 MECS

The Choice of the Best Proposal in Tendering with AHP Method: Case of Procurement of IT
Master Plan’s Realization

J. Rezaei, P. B. M. Fahim, and L. Tavasszy, " Supplier
selection in the airline retail industry using a funnel
methodology: Conjunctive screening method and fuzzy
AHP," Expert Syst. Appl., vol. 41, n° 18, pp. 8165-8179,
December 2014.

J. Franek and A. Kresta, " Judgment Scales and
Consistency Measure in AHP, " Procedia Econ. Finance,
vol. 12, pp. 164-173, 2014.

M. S. Salem, "An Application of the Analytic Hierarchy
Process to Determine Benchmarking Criteria for
Manufacturing Organisations ," Int. J. Trade Econ.
Finance, vol. 1, n° 1, 2010.

G. Singh, R. Naz, and R. F. I. Smith, " Exploring the
Potential of e-Governance Applications for Reducing
Corruption: The Case of the Indian Public Sector RD
Pathak RS Prasad," Network of Asia-Pacific Schools and
Institutes of Public Administration and Governance
(NAPSIPAG) Annual Conference, 2006.

S. Krasniqi, “PUBLIC PROCUREMENT
PROCEDURES AND ITS CYCLES,” Int. J. Res. Rev.
Appl. Sci., vol. 10, n° 1, 2012.

Syamsuddin and J. Hwang, “A new fuzzy MCDM
framework to evaluate e-government security strategy,” in
Application of Information and Communication
Technologies (AICT), 2010 4th International Conference
pp. 1-5, 2010.

J. K. W. Wong and H. Li, “Application of the analytic
hierarchy process (AHP) in multi-criteria analysis of the
selection of intelligent building systems,” Build. Environ.,
vol. 43, n° 1, pp. 108-125, January 2008.

K. Tsai and F. Chou, " Developing a Fuzzy Multi-
attribute  Matching and Negotiation Mechanism for
Sealed-bid Online Reverse Auctions,” J. Theor. Appl.
Electron. Commer. Res., vol. 6, n° 3, pp. 13-14, 2011.

A. Diabagaté A. Azmani and M. EL Harzli, "Tendering
Process: Improvement of Analysis and Evaluation of
Tenders based on the Use of Fuzzy Logic and Rule of
Proportion”, International Journal of Computer
Applications,pp. 43-50, September 2014.

J. Yang, H. Qu, and L. Zhou, " Research on the evaluation
methods of bid of construction project based on improved
BP neural network,” WSEAS Trans. Comput., vol. 1, n® 9,
pp. 93-102, 2010.

H.-C. Huang " Weighted Analysis on Evaluation Criteria
of the Most Advantageous Bid," Int. J. Comput. Eng.
Res., vol. 2, n° 5, pp. 1279-1282, 2012.

P. Priya, K. lyakutti and S.P. Devi, " E-Procurement
System with Embedded Supplier Selection DSS for an
Automobile Manufacturing Industry,” Int. J. Database
Manag. Syst., vol. 4, n® 2, pp. 85-96, April 2012.

M.M. Akarte, N.V. Surendra, B. Ravi and N. Rangaraj,
““Web based casting supplier evaluation using analytical
hierarchy process,”” Journal of the Operational Research
Society, vol. 52, pp. 511-522, 2001.

T. Atanasova-Pacemska, M. Lapevski, and R. Timovski,
" Analytical  Hierarchical Process (AHP) method
application in the process of selection and evaluation,"
International Scientific Conference Gabrovo, November
2014.

L. I. Dan and D. Zhiguo, " The Application of AHP
Method for Universities Procurement and Bidding,"”
Manag. Sci. Eng., vol. 6, n° 3, pp. 56-58, 2012.

S. Sarencheh and B. S. Bigham, " An applicable master
plan to develop city’s information technology
infrastructure ," Procedia Comput. Sci., vol. 3, pp. 840-
847, January 2011.

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

(51]

[52]

T. L. Saaty, “Some mathematical concepts of the analytic
hierarchy process,” Behaviormetrika, vol. 29, pp. 1-9,
1991.

W. Pedrycz and M. Song, " A granulation of linguistic
information in AHP decision-making problems,” Inf.
Fusion, vol. 17, pp. 93-101, May 2014.

A. Notsu, H. Kawakami, Y. Tezuka, and K. Honda,
" Intergration of Information based on the Similarity in
AHP," Procedia Comput. Sci., vol. 22, pp. 1011-1020,
January 2013.

E. R. Jalao, T. Wu and D. Shunk, " A stochastic AHP
decision making methodology for imprecise preferences,"
Inf. Sci., vol. 270, pp. 192-203, June 2014.

X. Deng, Y. Hu, Y. Deng, and S. Mahadevan, " Supplier
selection using AHP methodology extended by D
numbers," Expert Syst. Appl., vol. 41, n® 1, pp. 156-167,
January 2014.

G. Rajesh and P. Malliga, " Supplier Selection based on
AHP QFD Methodology," Procedia Eng., vol. 64, p. 1283
-1292, January 2013.

J. Aguaron, M. T. Escobar and J. M. Moreno-Jiménez,
" Consistency stability intervals for a judgement in AHP
decision support systems," Eur. J. Oper. Res., vol. 145, n°
2, pp. 382-393, 2003.

Y. Tang, H. Sun, Q. Yao and Y. Wang, "The selection of
key technologies by the silicon photovoltaic industry
based on the Delphi method and AHP (analytic hierarchy
process): Case study of China," Energy, vol. 75, pp. 474-
482, October 2014.

K. K. Yuen, “Analytic hierarchy prioritization process in
the AHP application development: A prioritization
operator selection approach,” Appl. Soft Comput., vol. 10,
n° 4, pp. 975-989, September 2010.

K. Zejli, A. Azmani and S. Khali Issa, “Applying Fuzzy
Analytic Hierarchy Process (FAHP) to Evaluate Factors
Locating Emergency Logistics Platforms,” Int. J. Comput.
Appl., vol. 57, 2012.

W. Lai, L. Han-lun, L. Qi, C. Jing-yi and C. Yi-jiao,
“Study and implementation of fire sites planning based on
GIS and AHP,” Procedia Eng., vol. 11, pp. 486 -495,
January 2011.

Authors’ Profiles

Amadou Diabagate is State engineer and
PhD student in Laboratory of computer
science, systems and telecommunication at
the Faculty of Sciences and Technologies of
Tangier (Morocco). His research focuses on
artificial intelligence, big data science and e-
government (e-procurement). He has four
papers in international conferences and

journals.

Dr. Abdellah Azmani received his Ph.D. in
Industrial Computing at the University of
Science and Technology of Lille in 1991. He
worked as a professor at the Ecole Centrale
de Lille and at the Institute of Computer and
Industrial Engineering from Lens. He is a
member of the Laboratory of Automatics and
Informatics of Lille (LAIL). He joined the

N

Faculty of Sciences and Techniques of Tangier in 2004 where

1.J. Information Technology and Computer Science, 2015, 12, 1-11



The Choice of the Best Proposal in Tendering with AHP Method: Case of Procurement of IT
Master Plan’s Realization

he practices as a professor of computer modeling and Atrtificial
Intelligence. He has contributed to many scientific research
projects and he elaborates and produces many IT solution for
learning games, e-Learning, Public Administration, business
management, good governance and decision support.

Dr. Mohamed EI Harzli is associate
professor at Faculty of Sciences and
Technology of Tangier, Morocco. He
received his state doctorate in
Instrumentation at Faculty of Science of
Meknes (Morocco), after his PhD from the
/ j University of Lille (France) in Electronics.

AU He has taught in several universities and
graduate schools in France and Morocco.

He received recently his Master in "Intellectual Property
Rights" set up by the World Intellectual Property Organization
(WIPO) and the African Intellectual Property Organization
(OAPI).

How to cite this paper: Amadou Diabagat& Abdellah Azmani,
Mohamed El Harzli,"The Choice of the Best Proposal in
Tendering with AHP Method: Case of Procurement of IT
Master Plan's Realization", International Journal of Information
Technology and Computer Science(lJITCS), vol.7, no.12, pp.1-
11, 2015. DOI: 10.5815/ijitcs.2015.12.01

11

Copyright © 2015 MECS 1.J. Information Technology and Computer Science, 2015, 12, 1-11



