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In this paper, the fuzzy technique of order perfamoe by similarity
to ideal solution (FTOPSIS) is employed to evalisatme well-known
project management standards (PMSs) based onitbeacmtroduced
by European foundation for quality management mq&&iQM) to

have a new framework to compare standards as ecomprehensive
method. To do this end, a brief review on some h&f PMSs is
introduced based on their frameworks, conceptscatidal areas. The
crucial index are extracted based on the EFQM madebds and
because of multiplicity of the criteria, the TOPSE employed to
assess the standards. In addition, fuzzy logipied to encounter
with the vagueness of judgment about the coveragg bf each PMS
in each of the nine basic criteria of the EFQM nloideorder to

FTOPSIS, Standards evaluate them. Computational results which are shdw the
evaluation following sections indicate the applicability andefulness of the
method.

1. Introduction

While most of the available project managementdsaess (PMSs) are flexible and can be
tailored for a particular environment, still thecan be conditions that indorse one over
another for a certain case. Crawford (2000) propaseoverview of the PMSs and guides for
PM knowledge and performance, including a compar@faheir content and a suggestion of
their use in assessment and as a basis for gaslifins [1]. Ahlemann et al. (2009) make an
empirical study on the use of PMSs in German angs$Swnterprises and point out the
prospects, the benefits and the major differenocesng them [2]. llig et al. (2010) introduce
the best practices methodologies recently usedMn fBcusing on two of the mostly used
frameworks— PMBOK (Project Management Body of Kneage) and PCM (project cycle
management) Guidelines. They reveal that the natutiee PMBOK makes it appropriate in
all types of organizations, from all over the woibdit the PCM Guidelines is well-adapted to
the European commission’s development policy amdbginly better in this specific case [3].
Buttrick (2012) compares three PMSs as PRINCE 20 181500 and BS 6079
comprehensively and puts stress on their weakmessvering the scope of the standards,
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fully [4]. In addition, there have been numerous®$ to map the structures of some of these
standards to each other, but there is no comprafem®ntribution to compare them
efficiently in previous researches. Moreover, Ahdem et al. (2009) present that establishing
consistent communication in a project and bettecgss quality leads it to be better done [2].
Bayo-Moriones et al. (2011) demonstrate that agsests based on the European foundation
for quality management model (EFQM) are gainingugibin improvement processes [5].
While PMSs are in different categories, the maimppse of this paper is to explore the
coverage level of each PMS in each of the ninecbasieria of the EFQM model.
Furthermore, a new framework to evaluate the rélatendards based on the EFQM model is
introduced. To do this end, the basis of the PM&s BFQM model are carried out from
literature.

The paper contributes to the recent literatureeiesal ways. First, it provides a good survey
in the field of PMSs. Secondly, so far as we kndws is the first paper to reflect the
comparative evaluating of the PMSs and makes a fn@wework available to assess the
related comparable standards based on fuzzy logidE®QM model. Finally, the coverage
level of the standards could make the organizatairie to have a better decision making
related to their condition and level of performamnteach of the basic criteria of the EFQM
model which make the decision to be more reliahtk @ganizational process oriented.

In the paper the EFQM framework and evaluating aaed criteria are employed for
evaluating 13 well-known PMSs to have an effecta@sessment of them to make a
comprehensive comparison among them. In this whg, fuzzy technique of order
performance by similarity to ideal solution (FTOBPFIs used to work with vagueness of
judgment about the coverage level of each PMS @h ed the nine basic criteria of the
EFQM model and evaluate them. The paper is stredtas follows. The following section
introduces the proposed method after a brief stythe project management standards,
section 3 sets out and discusses the results &chiavthe model and section 4 makes the
conclusion, discusses the method limitations anggses some future researches potentials.

2. The principal of the method
2.1.Project management standards

Standardization of PM frameworks began in 1980 ematinued in USA, Britannia, Japan,

Australia, South Africa, New Zealand, China andidnd’able 1 illustrates 13 well-known

PMSs and their basic properties and the followiagagraphs introduce them, briefly. It is

noteworthy that the mentioned years in Table 1 detrate the establishing date of each
PMS.

Table 1: Project management standards

# Date Standard name Utilization Standard category
) . Project Management
1 1987 PMBOK: Project Management Institute (PMI), USA, General management skills

Body of Knowledge [6] International

APMBOK: Association for
2 1988 Project Management Body of  United Kingdom, National General management skills
Knowledge [1]
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Table 1. Continued

# Date Standard name Utilization Standard category
BS6079: British Standard Guide | . . . Both ope.ratlonlal and
3 1996 . United Kingdom, National strategic project
to Project Management [1]
management
ISO 10006 Guidelines to Quality . . . Quality management tool rather
4 1997 . . Swiss, International than a project management
in Project Management [1]
standard
Start at 1989, TeIecorgsz:iaiglzpzteernind(CCTA) IT project
5  firstissueat  PRINCE 2[4, 6] gency ' prol
1996 UK Government standard for IT management
project management, Europe
PMMM: Project Crown Copyright product by the Public and private
6 2002 Management Maturity Office of Government Commerce sector project

Model [1] (UK), National

management

P2M: Project & Program

To manage individual and

7200 Management [6] Japan, National multiple projects
OPMa3: Organizational Project  Project Management Global standard for
8 1998 Management Maturity Model Institute (PMI), USA, organizational project
[1] International management
ANCSPM: African National . Global standard for project
. South Africa,
9 1996 Competency Standards for Project National management

Management [1, 6]

Start at: 1993 AIPM: Australian

é First issue at Institute of Project Australia, National Ger;irzl T:g‘:}iig;r:rzkms
1998 Management [8] 9
1 NOSPM: National OCCL_JpatlonaI National and Scottish Both operauongl and
1996 Standards for Project . . strategic project
1 Vocational Qualifications
Management [9] management
IPMA (ICB): International Project . .
1 (ICB) . .I J Switzerland, Global project management
5 1999 Management Association (Competence National standard
Baseline) [7, 10, 15]
Proiect Management Use in professional
PMCDEF: Project Manager .J g development of project
1 2002 Competency Development Institute (PMI), USA, managers rather than for use in
3 P y P UK, South Africa, 9

Framework [1 . .
[1] Australia, International

selection or performance
evaluation

The PMBOK is a completely new document and the frsilable body of knowledge of
PM. It added contract/procurement management akdmianagement to the previous six
primary criteria of its old version reported frorB8B as: scope, cost, time, quality, human
resources and communications [11]. [&elition, from 2004, contains 44 criteria as shown
in Fig. 1.

The APMBOK embraces practices and knowledge thaidcapply to various projects and/or
part of the time which is much more comprehensp@@ach. The 4th edition of APMBOK,
from 2000, contains 7 main headings, with 42 ateasare shown in the Fig. 2. In this body
of knowledge a short examination of all areas apict as well as recommendation for each
topic are given.
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4. Project 5. Project Scope 6 Project Time 7. Project Cost 8. Project Quality Project = IIVRJSk Plz Project
s A M ent i at101! TOject Tocurement.
lh‘JrT;egmmou W L Management Management Management
. o 3 1. Resource 1. Quality L . 1. Risk L. Procurement
1. Project Plan 1. Indtiation 1. Activity Planning Planning Communications Management Planning
Development 2. Scope Planning Definition Planning Planning 2. Solicitation
2. Project Plan 3. Scope 2. Activity g EM:ES:‘mi‘Bﬂg iQ“ahty ]erlfrlri;ifﬁ?fﬁmﬂ IzdeRlnilt{i " ll)l;mlmgm
. . . Losi udgeiing Assurance 15T ution 11 cation - solicitation
Excaution Definition Sequauc_mg 4. Cost Control 3. Quality Control 3. Performance 3. Qualitative 4. Source
3. Integrated 4 Scope. 3 Activity Reporting Risk Anlysis Selection
Change Control Venfication Duration = 4. Administrative 4. Quantitative 5. Contract
5. Scope Change Estimating 2L HEE Closure Risk Analysis Administration
Control 4. Schedule H?\;mn e 5_Risk Response 6. Contract
ar
Development = TSuE 213(15:}1{.% Closeout
5. Schedule 1. Organizational Acquisifion Monitoring and
Control Planning 3. Team Control
Development
Figure 1: PMBOK components [6]
1. GENERAL 3. CONTROL 4. 58 7. PEOPLE
TECHNICAL COMMERCIAL
- Werk content and management
- Project scopemgt. - Design, - Estimating - Business case - Commumnications
management - Tume | implementation, - Technology - Marketing and - Teamwork
- Program scheduling/phasing and handover management sales - Leadership
management - Resource . management Value - Financial - Conflict
- Proj Inanagemen o ineeri management management
Project control  Budgeting and - Requirements engineering S Nemianon
7 STRATEGIC cost mgt - Modeling and g
) Change- control testing -Legal - Personnel
- Eamed value _ Configuration awareness management
- Project success INANAgEMent management
criteria - Information 6.
- Strategy/project nanagemernt ORGANIZATIONAL -
met. plan - Implementation
- Value - Life cycle design ° I‘llzandovel .
management and mgt. - (Post-) project
- Risk - Opportunity evaluation review
management - Design an d - Orgamization
- Quality development stn.lctm?
management - Organization roles
- Health. safety,
environment

Figure 2: APMBOK components [6]

The BS6079-1:2010 aims to help organizations ataiesired result of a project efficiently
and effectively. It also aims to contribute to tearning within projects and so continually
improve the organization's PM proficiency. The pbdphies provided in this standard are as
relevant to small organizations/projects. The siamdaims to pay attention to the
management challenges encountered in differentegrognvironments and to propose
possible approaches based on four guidelines agufile to PM, (2) PM vocabulary, (3)
guide to management of business related projdctand (4) guide to PM in the construction
industry [12]. One of the most important deferebeéwveen this standard and the other ones
except, ISO 10006 is that it is not used as theMeage base or standard for professional
certification programs [1].

The 1SO 10006 delivers guidelines to quality in Pdd, Crawford (2000) introduces it as a
guality management rather than a PM standard aml applicable to projects of varying
complexity, size and length. Its main purpose isdonstruct and maintain quality in projects
through a systematic procedure that guaranteestdtigd and implied needs of customers are
understood and met; (2) interested stakeholderdsnaee understood and evaluated and (3)
The organization’s quality policy is incorporateda the management of projects [1].

The PRINCE 2 is first published in 1996 and hasmgréo become a de facto ‘standard’ as a
PM method recently —in the UK and more than 150ntees worldwide. The scope of the
PRINCE 2 and BS 6079 are more closely aligned. Bdreefits of using this standard are as
follows. (1) using the standard improves a propformance in both the public and private
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sectors that leads the coungémhances its benefits as a whole, (2) vetig lglternative ‘open
copyright’ method isexisting¢ for organizations to draw on, (3) itsape considers all the
processes needed to directanag and undertake a project, (4) philosophie is of high

quality, in generalyreflectinc good practice (5) its training is very easy, (‘There is a
growing requirement foaccreditation to be proven in aupplier/contractc context [4].

The PMMM follows the Software Engineering Institute's (SEBpability Maturity Model'

(CMM) five evolutionary maturities levels, and exaes maturity development across n

knowledge criteriain the PMBOFK as shown in Fig. 3. lintegrates both tt PMBOK

Guide ad CMM, respectively, to provide a comprehensiveaightforward, and ea-to-

follow plan for advancing organizatiorPM maturity [12].

level1 | Level2 | level3 | Level4 ! Level5
Initial Structured Organizational Menaged : Oplimizing
Procass i Processand i Standardsand Pracess Pracess
Standards  { Institutionalized i
i Process i
Portfolio mmmm-vv\_’;\:
Governance PN _

. f —— PM Solutions Project -
P! mjectggrio;?lw iyl Porrfqlio Managlefj'nent =
Initiation i~ . Maturity Mgdel is an SE- -

—— Maturity type maturity measure- -

’ B L avels ment tool for identifying o
P"IOJe.‘?t . Rty key areas of project z
Pricritization gy portfclio management to -
and Selection ———— be addressed. -

. . e This unique approach to -
(Psgrr;f?rl;Sn?c:trig:;t Iy PPM Maturity measuri?]g p?o)j';ct porticlio  ~
Management ~— Com pon ents rqanagement rpatynty -

gives an organization a -

) firm understanding of their ™
Portfolio gy strengths and areas for -
Performance e improvement as well as & -
Management ———— sound and structured way

1o develop an action plan
Portfolio e for improvement. -
Resource T ~
Management R N NP s,

Figure 3: Principals of PMMM [13]

The P2M is proposed as a guide to standard Jap&Ms® enhance awareneabout the
breakthroughs and practical capabilities which aital for a knowledg-intensive
information society. It is organized to recognthreekinds of projects consisting of conce
development (scheme model), implementation (systemel) and opetion (service model
and to generataiversified, creative ar synergistic business models [13].

The OPMS3 suggestthe key to organizationePM maturity with threeelements as: (1)
knowledge elements (learn about hundred:organizational PM best practs), (2)
assessment element (evaluate an organization'sntuwrapabilities and identify areas in n
of improvement), (3) improvement elem (Use the completedssessme to map out the
steps needed to achieve performance improvemeltg)glt has a wile range of benefits
organizations, senior management, and those engmgPM activities as follows (1)
reinforces the link between strategic planning axetetior, (2) recognizes the best practic
that support the employment of organizational egy through successful proje (3)
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recognizes the “precise capabilities” that recagmizhe "best practices”, and the
dependencies among those "capabilities” and "brastipes” [1].

The ANCSPM is structurally similar to the AIPM, bitithas only one level of performance.
In addition, it introduces the computer and EngBk&fll as the two additional abilities of a
project manager.

The AIPM includes the following components: (1) tsrof competency: the significant major
functions of the profession, (2) elements of corapey: the building blocks of each unit of
competency, (3) performance criteria: the type effgrmance in the workplace that would
establish adequate evidence of personal competddgerange indicators: define the
situations in which the performance criteria wobhklapplied. The standard incorporated the
nine knowledge areas of the PMBOK directly into km®wledge part of their qualification
program [6].

The NOSPM has been written as 51 separate uniteropetence, each relating to a distinct
functional area. It covers the full range of PM dtions including the strategic and the
operational ones between them. It is fully well-omad with the APMBOK and has been
established through consideration of previouslyndef PMSs [9].

The IPMA is the other international organizationiethis operating as a PM development
association in addition to PMI. The IPMA competermseline (ICB) is its well-known
PMS. There are 28 main and 14 additional elemehiM knowledge recognized from an
analysis of the four national documents. The 28 etéments are presented as a "sunflower"
(see Fig. 4) to overcome the difficulties of aclmgvagreement on a knowledge structure [1].
PMBOK and ICB are differing under many aspects. Rd$ its roots in North America
whereas IPMA is well spread in Europe. One cartlseeomprehensive comparison between
these two associations' standards in [14].

The PMCDF is proposed to cover a range of competsnmeeded by project managers and
to apply widely, regardless of the nature, typege sbr complexity of the projects being
managed. The broad nature of the standard is &ssenguarantee that PM competency in
individuals is transferable across industries drde industries and organizations can use the
PMCDF to construct industry and organization corapey models [15].
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Figure 4: ICB main elements of PM [1]

2.2.The proposed method

The TOPSIS method, recognized as a classical ratilibute decision making (MADM)
method, was first introduced by Hwang and Yoon (39@86]. The basic principle of the
method is based on the notion that each alternativeld have the shortest distance from the
positive ideal and the largest distance from thgatiee one [16]. The overall importance of
each alternative depends on criteria often expbgesifuzzy number that makes the decision
making close to reality. The processed method basethe FTOPSIS model is shown as
follows [17]:

Constructing fuzzy decision matrix (see Eq. (1)).

Yy oo Y

D= E E 1)
Yoo o Yoo

where,\?pj is fuzzy rating of alternative (in this paper aftative means standard) p related to

jth criteria (in this paper the criteria means #neas defined by the EFQM method) which is
in this study defined by a fuzzy triangular number.
Normalizing the fuzzy decision matrix denotedrbig Eq. (2).

'F:[tpn]pxn p=12,...,Pand j=12....,n (2)
Calculating fuzzy weighted decision matrix as shawgq. (3).
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vll vln Wl—fll Wnin
V= =] T : (3)
Vo, oo Vool (Wit ... w, T
where,w is obtained from the EFQM criteria weights.
Defining fuzzy negativerj = (000) and fuzzy positive ideais = (1)) .
Calculating the distance of each alternative (saashdfrom fuzzy negative and fuzzy positive
ideals by Eq. (4) and Eq. (5).

d,=>d(V, V), p=12..P
j=1

4)
d=>d(V,V/),p=12..P (5)
j=1
Calculating the closeness coefficients by using(gg.
d,
Co=r o (6)

3. Simulation and results

To establish the method, the EFQM evaluating catare widely employed for assessing
these 13 well-known PMSs to have an effective assest to make a comprehensive
comparison among them. In this way, the FTOPSI8sed to assess the standards in its
multi-criteria decision making area. In the FTOPSifethod, the only subjective input
needed is criteria weights which are in this stabtained from the nine basic criteria weights
of the EFQM method. The standards are studiedlangutigment about the coverage level of
them in the field of each EFQMs sub-criteria aréramted and gathered using linguistic
variables in the range of "very low", "low", "medla "high" and "very high" level of
coverage which the results are shown in Table 2. [ifiguistic variables are transformed to
the triangular fuzzy numbers, using Table 3. Theecage level of each standard according to
each criterion is calculated with the geometric mefathe fuzzy scores under that criterion -
sub-criteria- for that specific standard. The ci@erisp weights are multiplied to the criteria
scores of each standard to create the fuzzy welgigeision matrix as the step (3) of the
FTOPSIS method defined in section 2.2. The remgisteps of the FTOPSIS method are
followed consequently. The results are shown ind db

According to results in Table 4 one can see thastandard 2 -PMBOK:- is the best standard
in covering the EFQMs criteria. However, that ie 8$tandard 8 -OPM3- that introduced as
the best standard in covering the "result" fieldnef EFQM method and the PMBOK achieve
the second place. Assessing the other standasigcessfully illustrated in each of the two
main fields of the EFQM model and the total evabrais either obtained in the last column
of the table. Moreover, Table 2 can helps the dmgaions/projects and their managers to
make a more reliable decision choosing an apprigpatndard in order to guarantee their
success.
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Table 2: Expert judgment about coverage level dEFmodels criteria by PMSs

Criteria S_ub_- Standards
criteria 1 2 3 4 5 6 7 8 9 10 11 12 13
al L M VL VL M M L VL. M M M M M
bl L M VL M M M L M M M M M L
Leadership cl M M VL L M M L L L L L L L
di L M L M M M L M L L L L L
el L M L L M M L L L H M L L
Policy & a2 M H M M M VL L M L VL VL VL VL
b2 M M M M L M L M L VL VL VL VL
Strategy 2 M M M M L M L M L VL VL VL VL
d2 M H M M L VL L M L VL VL VL VL
a3 H H L M M M M M M M M M M
Human b3 H H L H M VL L H VL VL VL VL VL
resources c3 H H L H M VL L H ™M VL VL VL VL
d3 VL VL L H M VL L VL VL VL VL VL VL
e3 VL VL L H M VL L M VL VL VL VL VL
a4 H H L L M L L L L VL VL VL VL
Companies & b4 L H L L M M L M L VL VL VL VL
references c4 L H L L L L L L VL VL VL VL VL
d4 L H L L L M L M VL VL VL VL VL
ed L H L L M M M M VL VL VL VL VL
ab H H M M M L vL M VL VL VL VL VL
ProCesSes b5 L H M M M M VL M VL VL VL VL VL
c5 L M L M L L vL M VL VL VL VL VL
d5 H M L M M ™M VL H VL VL VL VL VL
eb5 L M L M L L L H VL VL VL VL VL
Customers ab VL M VL VL VL VL VL H VL VL VL VL VL
results b6 VL M VL VL VL VL VL H VL VL VL VL VL
Population ar M M L M L vL VL L. M M L L L
results b7 M M L M L VL VL L M M M M M
Society a8 VL VL VL VL VL VL VL L VL VL VL VL VL
results b8 VL VL VL VL L L L L VL VL VL VL VL
Key results of a9 M M M M L L vL L VL VL VL VL VL
performance b9 M M M M L L VL M VL VL VL VL VL

Table 3: Reference table of transforming linguistciables to fuzzy numbers

Linguistic Scale of fuzzy
number

Very low (0.00,0.10,0.25)

Low (0.15,0.30,0.45)

Media (0.35,0.50,0.65)

High (0.55,0.70,0.85)

Very high

(0.75,0.90,1.00)
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Table 4: Results of method simulation
Score of the Level of the
# stsa(;lc()jraergfirtlht?]e stan_dard in the Total score s:_;n\ijeallr%f itr?(tehe stan_dard inthe  Total
field of results field of field of results field of assessment
enablers enablers
1 0.081387166  0.080972151 0.081156688 3 5 4
2 0.117320253 0.110415074 0.113483802 2 1 1
3 0.072836127 0.069276286 0.070860301 4 7 6
4 0.081387166  0.093105719 0.087892518 3 2 3
5 0.060441317 0.089507414 0.076555458 5 3 5
6 0.052887042 0.072604494 0.063826529 7 6 7
7 0.040319081 0.058428736 0.050360734 9 8 9
8 0.125191032 0.087941123 0.104475969 1 4 2
9 0.054540264 0.050111159 0.052081126 6 9 8
10 0.054540264 0.043972977 0.04867362 6 10 10
11 0.049685252 0.042888845 0.045912503 8 11 11
12 0.049685252 0.038522245 0.043483424 8 12 12
13 0.049685252 0.037543634 0.042940323 8 13 13

4. Discussion, conclusion, limitations and future reseches potentials

In this paper the usefulness of the FTOPSIS mebasdd on the EFQM methods' criteria
and sub-criteria in order to assess the PMSs imieal. The results which are shown in
Table 4 lay stress on the superiority of the PMB@HKich is illustrated by some other
previous researches. This main result shows thdityabf the method. The comprehensive
review of the PMSs which its results are shownabl& 2 helps the managers to have a quick
exact view of the standards to make a better sefe@mong the standards. Moreover,
amalgamating of the EFQM as the excellence methwt the PMSs in such a modular
mathematical manner is a new approach that edtaigisconsistent communication in a
project and better process quality to lead it tdéter done.

As in other empirical studies, the findings and liegtions in this study should be interpreted
with caution, due to their limitations. Firstly, istablishing the comparison between the
standards, the related literature is widely usetlanexpert's idea about the applicability and
drawbacks of them is not employed. Secondly, ththatkis prepared by the crisp weights of
each criteria belongs to the EFQM method. So, &#bgxtension would be to use fuzzy
weights for the criteria. Thirdly, the method usesFTOPSIS method to evaluate the
standards. One can use the other MADM methods k&emaomparison.
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