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ABSTRACT: Despite significant research on both project mamaget and project performance assessment, there is
no consensus about a universal method to controjept performance. We could use a different appnofac each
project. Most project managers exclusively focusirtltontrol efforts on the elementary componentha “lron
Triangle”: Cost, Time, Quality. Furthermore, in masses, comparing results to preliminary objectiisethe only way

to “evaluate” performance level. According to thmusdards of the International Standardisation Orgation and the
Project Management Institute, we propose a Projeetformance Measurement System (PPMS) to assigtcpro
managers in project performance controlling. ThBNFS is based on three main dimensions of projectagement:
unigueness of each project, universality of projew@nagement scope and the dynamics of the proJéus is
represented in a performance cube. We use a tooh Business Process Management (BPM) to analyse th
performance of the project process: the Performanggetych: Effectiveness, Efficiency, RelevancérAdfimensioning
the cube according to project specificities and ading and balancing the Performance Indicators, W&aCBETH
method is finally used to aggregate the performaeqgaressions. A real project management case sitdgtion is
finally proposed to illustrate the purpose.

KEYWORDS: Project Performance, Performance Measurement Sy$eoject Management, Multiple Criteria
Analysis

define a system which provides relevant dashbadduats
1 INTRODUCTION help them monitoring and scoring project resulthisT
knowledge will enable them to track trends based on
Everything is project! Although excessive, this tegge Key Performance Indicators (KPIs), to make decision
could describe the passion that companies carry toorder to optimize the way they work on the one hand
project management without distinction betweengubj and to guarantee the final result on the other hand
management and operational management of tasks.
Project management can be viewed as a guarantee dfor many project managers, the “Iron Triangle” mei
success. Consequently, as a project manager, yautha Cost and Quality - defines the performance dimerssio
ensure the project performance. But, a project isof a project. According to this idea, many project
intrinsically unique and subject to its environment managers only use these three criteria. Howevégrot
(Zwikael, 2005). In this condition, to give a cleand success criteria should be considered in order to
accurate definition of the performance of your pobjis ~ incorporate local project specificities (Atkinsal999).
probably one of the most important actions you tzde Moreover, analyzing the performance of a project in
to ensure this success. Indeed, you have to clarifyie accordance with all these dimensions could become a
minds of the project team and service managers afgat very complex thing.
the essential benefits that the project will delivEhe
clearer the target, the more likely you are tdthit The purpose of this paper is finally to propose@eget
performance model suitable for design a Project
But how to define this target? And how to be siratt Performance Measurement System (PPMS) that can
you control the project performance according ts th consolidate all the good practices in terms of gubj
target? performance.

Performance is a key part of Project Management. ItThe paper comprises four main sections: first, a
makes reference to the completion of pre-estaldishe bibliographical study to identify good practicestérms
objectives (1ISO, 2003) and so to the assessment obf performance management in a project context.
potential divergence from these objectives. To Second, the problem under study is described on the
implement such a strategy, project managers need tdasis of this literature review. Third, our model o
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project performance is presented and implementea in

(Project Management Institute, 1996). A complete

PPMS. Fourth, a real-life case study based on theproject management dimension is defined:

MACBETH method is developed to illustrate our
proposition. Finally, some conclusions and areas fo
discussions are presented.

2 LITERATURE REVIEW

Performance evaluation is used either to designifnad
system, or to control an existing system. We spdak
priori or a posteriori evaluation respectively, either to
help decision-making or to evaluate the qualitytloé
most recent decisions. In this study, we focus oraa
posteriori performance evaluation of a particular system,
a project in this case.

2.1 Dimensions of Project Performance

Project is unique and limited over time. Projecaséha
unique content and unique scope. Each Projectrsliffe
from others regarding its goals, activities (tasks)
resources and deliverables. According to Yu Angus
(2005), different project definitions might warrant
different success criteria. In other terms, “thenlr
Triangle” is not sufficient to cover all the padlarities

of each project. So, each project manager hasvelae
her/his range of KPIs. But can the relevance ofdhe
choices be certified?

According to Swink (2005), the effectiveness ofr@j@ct
is the degree to which the managers of the projedte
use of techniques which improve the efficiency of
project execution.
described as characteristics, conditions, or virgathat

- Project Integration: ensure that the various ele-
ments of the project are properly coordinated;

- Project Scope: ensure that the project includes
all the work required to complete the project
successfully;

- Project Time: ensure timely completion of the
project;

- Project Cost: ensure that the project is com-
pleted according to the approved budget;

- Project Quality: ensure that the project will-sat
isfy;

- Project Human Resource: make the most effec-
tive use of the people involved with the project;

- Project Communications: ensure timely and ap-
propriate generation, collection, dissemination,
storage and ultimate disposition of project in-
formation;

- Project Risk: identity, analyse and response to
project risk;

- Project Procurement: acquire goods and ser-
vices outside the performing organization.

2.2 Aggregation and Stakeholders Needs Regarding
Project Performance

Each KPI should be examined separately and then in
related groups of indicators (Pritchard, 1997). sz
such as project manager, task leader or senior grana
must simultaneously consider all these factors.

2.2.1 Disparate Measurement Systems

Critical success factors can beDweiri and Kablan (2005) note that disparate measur

ment systems may result in superfluous and incompat

can have a significant impact on the success of theble performance measurement frameworks. There is a

project when properly sustained, maintained or mada
(Milosevic and Patanakul, 2005). Dweiri and Kablan,

need for project managers to quantify performarca a
whole and to be able to drill down to different ragee-

(2005) claim that standard performance managemeniments at different levels of detail and time. Cense

metrics and tools impact standard performance
management methodology, which in turn influence
project success. Classically, the standard perfocma

quently, any project performance evaluation suppose
the need to analyze the measurements taken, whateve
the dimensions. It is a question of consideringitigact

management metrics are composed of cost, time andf each component of a performance. Dweiri and &mbl

quality performance indicators, the “lron Triangle”
However, Atkinson (1999) shows that using the “lron
Triangle” as the criterion of success is not optima
Something is missing, the system is not as good as
could be. Many authors as Grey (1995) or Pritchard

(2005) propose a fuzzy decision making system amneu
tify a global project management internal efficignc
Some authors, such as Xiaoyi Dai and Wells (2004),
rather develop a consensus for determining prdgkct
ure rather than considering the multiple dimensifors

(1997) advocate using a risk assessment report tcevaluating project performance. As the majorityerist-
complete a Project Performance Management Systeming project performance measurement tools focus on

This report provides the information needed totsiay
actions for the correction of potential problems.

Dweiri and Kablan (2005) show that project
management activities using only time, cost or igyal
measures may fall through the gaps. Consequemndgsa

financial aspects such as the return on investraadt
profit per unit, they argued that financial paraenstare
useful, but there are inadequacies, such as laggatg
rics, a lack of strategic focus, and a failure tovxe
data on quality, relationships, and the environment
(Cheung, 2004). In addition they do not permit pine-

covered by performance management must be asluction of aggregated indicators to control prajecdh

complete as possible. The PM Body Of Knowledge
proposes nine essential knowledge areas

fact, as (Clivillé, 2004) points out, as soon ashaggers

anduse more than one KPI, problems of comparison and

management areas to describe project managemerdggregation of the performance expressions wilktexi

Thus, they have to ensure that:
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- these expressions are interpretable in the sameRelevance, Effectiveness and Efficiency (REE)
way by the entire control system: commensura- dimensions (Jacot, 1990). REE compares the obgstiv

bility; results-resources of a business activity (in owseca
- mathematical operations carried out on these project task), and comprises a triptych that aims t
expressions are coherent: meaningfulness. describe an activity performance (Figure 1).
Effectiveness measures whether the results ofdtiats
2.2.2 Different Views on Project Performance meet the objectives. Efficiency expresses whether t

Rosenau and Githens (2005) emphasize the trend foresources were well used to attain the resulte\Reke
project managers to try to circulate a single repor measures the adequacy of the means to the objgctive
between many different recipients. They explair the

is a mistake as senior management will look for

Effectiveness

summary status and forecast data, whereas middle e
managers will look for more specific and tailored o Ot"t"u‘
information on operational details. They stresstha ‘ 3 ‘“ P
necessity to have a system of KPIs which allows 3 Task 4
visibility of performance at different levels as livas “Relevance
ensuring coherence between these views. Milosewlc a L= RRE
Patanakul (2005) affirm that measures of projectsss Efficiency
need to include the diversity of stakeholders’ iests. Resources

This is the principal value of indicators aggregatito

provide an immediate and global overview of thejgub Figure 1. Performance Triptych
interpretable by an entity not conversant with die¢ails

of activities. 3 PROBLEM UNDER STUDY

2.3 Project Performance Analysis as Business Proc- In this paper, we address the problem of modelling
ess Analysis project performance in order to be able to design a
relevant Project Performance Management System
The International Organization for Standardization (PPMS). The quantity and diversity of academic aeste
(2003) defines a project as “a unique process,istng works testify to the difficulty of building a univeal
of a set of coordinated and controlled activitigghwgtart model to tackle the question of project performance
and finish dates, undertaken to achieve an obpgctiv Nevertheless, several good practices for the desfign
conforming to specific requirements.” This defioiti PPMS can be extracted from this literature review
assimilates projects to business process. From thigFigure 2):

standpoint, we can associate Project Managemeht wit - project performance has to take into account the
Business Process Management (BPM). This allows uniquenessf each project;
standard business process Performance Measurement -  project performance must consider theamic
Systems (PMS) to be extend to project management. of a project (lifecycle, risks...);

- project performance must consider soora-
A large number of these standards relates to mesasur versal dimensions of project management, for
needed to capture the relevant characteristicstofities instance measuring performance with the nine
that compose business processes. We can cite the knowledge areas defined by the PMI.

Holistic Process Performance Measurement Systemn, th Finally, this PPMS has to permit an analyze of filee-
Integrated Dynamic Performance Measurement Systemformance in terms of Relevance, Effectiveness dffied E
Earned Value Added, the Fraunhofer approach, oemor ciency triptych.

basically, the Activity Based Costing / Managemenicl Performance

analysis

the Supply Chain Operations Reference model (Bourne
et al, 2003). According to this idea, project tasks dthou
be assimilated as business process activities. Esth
can be described into input(s), output(s), resdsjcand
control(s) as described by IDEFO.

LY

‘a\oxé
N\

W
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Finally, PMS can be defined as the set of metrigs,
performance measures, used to quantify both the
efficiency and the effectiveness of actions (Ndtyal.,

1996). Performance evaluation supposes the need for Project specificties

tools to analyze the measurements taken according t Uniqueness

these two dimensions of efficiency and effectivends

is a question of considering the impact of each Figure 2. Good Practices to Design a PPMS

component of the performance. Basically, BPM anslys

adds a third component: Relevance. The performancevioreover, the bibliography study has shown thajgmto
analysis could then be made with an approach based performance has to be adapted to the differenteptoj
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stakeholders. Consequently, PPMS must allow KPIs topropose to support these concepts by analogy, &satr

beaggregatedegardless their dimension

4 MODEL PROPOSITION: PROJECT
PERFORMANCE CUBE — PCYBEP

4.1 Project Performance Unicity: The Task Control

The first dimension focuses on the main phase edlbr
ing down the project tasks. This is based on wakp
ages defined by the Work Breakdown Structure of the
project. Work packages represent the fundamentéd un
of the project that the project manager has to gana
Rosenau and Githens (2005) stress the fact thadizke
of a work package depends on the control needghio,
dimension of the analysis could be broken down into
several detail levels from main activities to eletaey
tasks. In a very complex project, we could alsogime
only analyzing tasks on the critical path (accogdioo
many measures to control).

Followed tasks are not fixed for the entire prajéidte
project manager has to take into account the projgc
namic. It will has to remove or insert tasks in @rdo
ensure relevance of performance management.

4.2 Project Performance Dynamic: The Control
Theory

Concretely, to facilitate the analysis of infornoaitiasso-
ciated with each category of indicators relating tgiven
period, we suggest, as the second dimension: tijeqgbr
performance dynamic. As we consider the dynamic of
the project, we have to consider the performancduev
tion in time: the following three criteria of analg (par-
ticular score could be specified on a continuowesn
order to qualify the value of these criteria):

State (g: defines the position compared to a
preset objective. Three particular values for the
expression of the performance could be ex-
pressed as: problem, conform or good;
Evolution (E): determines the speed of change
on a scale. Three particular values for the ex-

6) as follows:

Evaluation: collection of indicator’s values and
analyze their "position" (in comparison with
reference values at a given date). This defines
the state of the system, and allows to analyze, if
necessary, the cause of a failure or a success.
Control: analyzing the “trend” (variation of the
indicator between two dates) and the “rate of
evolution” (variation of the trend) of the indica-
tors, helps understand the dynamics of the sys-
tem and in particular the impact of the actions
undertaken. This consists in identifying a dete-
rioration or improvement of the global project
performance.

Regulation:ithe preceding analysis enables us to
consider the control of action plans committed
and to define new ones, whether there is a par-
ticular need.

al., 200

Since our study considers complex projects whiclelm
long execution time, we can make the hypothesisttiea
project status between two periods of time coulddra-
pared. Therefore, we must consider a second hygisthe
which supposes that we can associate each elementar
performance indicator with an objective (whatevee t
dimension of the indicator). This hypothesis carcbe-
sidered valid because everything should be assactat

a particular request in a project, normally writisgeci-

fied (Bonnal, 2002).

4.3 Project Performance Universality: PMI Knowl-
edge Areas and BPM Analysis Axes

4.3.1 Multi-dimensional Project Management

According to Westerveld (2003), the PMI's definitiof
project management is unclear and it is difficoltlihk
areas and project situations. However, if we casilde
project as a business process as defined by the ISO
10006:2003 standard, it becomes possible to brieak t
project into activities (tasks). We could then gptile
PMI’s nine areas to each task. The nine areas agzea
nine points of view we take of the activity beingnsid-

pression of the performance could be expressedering. In our case, we could apply this breakdown t

as: decline, equal or growth;
Trend (T): characterizes the acceleration of this
change. Also three particular values for the ex-

tasks which appear in the Project Work Breakdown
Structure (WBS). In other words, we can associ@te n
characterswith each task. These nine points of views

pression of the performance could be expresseddefine a set that we call character set C.

as: retreat, stable or progress.

Actually, project management is a complex system
which is not easy to monitor globally. So, the dhir
dimension must be directly associated to the canokp
performance management. It characterizes the tesvi
which make it possible to control and guide the
operation and the evolution of a project. This kiofd

By definition, this KPI's framework allows to reactl
aspects of project management to be reached. @$eou
we should underline that independence between each
character is not total. However, the aim is ngbrtioduce

a single reduced evaluation of the project, butdnotrol

it. If our evaluation is exclusively time and casntred,

we cannot immediately know the origin of a deviatio

management is based on three fundamental conceptghe performance level. Having a complete visiorabf

The evaluation, the control (consideration of the
objectives) and the regulation (maintenance of the
system within the limits of the preset frameworiye

aspects of the project allows faster and bettagetad
corrective actions.
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4.3.2 Performance Analysis

We define:

- D, the set of project review dates. There areeR r
view dates during the project. One review datbegt,
longs to D=[1; R] (Fe ")

- C, the set of the characters (time, cost, ei¢g.can

4.4 The Project Performance Cube

All the performance measures of a project can be ar
ranged into a cube defined by the three dimensided
previously (Lauras and Gourc, 2007). A cell of thide
includes the KPIs of a given project activity (tpston-

analyze the performance of 1 to m characters. Onesidering a given character (knowledge area), amihba

character, I, belongs to C=[1; m] @)
- T, the set of the tasks. There are n trackedstask
the project. One task, k, belongs to T=[1; ng([¥")

Each project task can be modeled as an activitly itst
inputs, outputs, resources and controls. Theses tiagk
resent the operational and support processes fj@cp

the same temporality (Figure 3). As an examplecare
consider a cell that corresponds to the Task “Tei@e
product A”, considering the “Time” character anck th
“State” Temporality.

Dynamic criteria of analysis
(state, evolution, trend)

Performance
analyses through
the Tasks

At a given te D, we can analyze the state of the tagk k ac’fg;tﬁ:escstj/ —
T with the characteré C: R e N
Dx TxC — KPI a— X
date(t), task(k)characteif — S(t,k,i) = {Ef—t; Efc; va}
Effectiveness (B, Efficiency (), Relevance (R) are Categories of -
not obligatory quantitative values. They could belda- indicators . -
tive or even equal to an empty set. Another fumctig Vil
can be defined. This allows one particular elenterie | p
extracted from the triptych:
Performance
analyses through N X
KPI ><{1,2,C-} S E the KPI's category y
Eqif p=1
S(tki)xp o Ey (Sip) = {E if p=2 Figure 4. Principle of Construction of the Perfonoa
R, if p=3 Cube
. _ ) Let:
The task kis then observed using the three views of the . = Categories of Performance Indicators, [1 ; m]

triptych {Relevance; Effectiveness; Efficiency}. iFone
j, i.e. one view €[1; 2; 3]), the manager defines 0 9L
metrics to measure the performanc&. is a parameter
previously defined for all kij. For each j, i.each view,
we have a vector with"#x1 dimension. This is resumed
in Figure 3.

ExN oL
Ex(Sip) 1= Eq(S.))

Ext(Sv]): . LKL metrics

Controls - .
° R 4 = °
# - J‘ pL
El(S3=. [t metrics | =3 | ki |—‘> Outputs

° Resniirce ]

p=3 )
ki2 metrics

Ea(S2=|. |-

o

Figure 1: Project Task Model p=2

One KPI is defined by the triptych {Relevance; Effe
tiveness; Efficiency}. According to the way thatcha
view of triptych is built, one KPI will not be axB di-
mension matrix but a Max‘{x3 dimension matrix.

- j = Dynamic criteria of analysis [1 ; p] (here3)=

- k= project activities or tasks [1 ; n]

- p = number of KPI dimensions [1 ; q] (here q=3)

- | = number of the value of the elementary
component of a KPI [0 ;] (LY ¢ )

- Vi = measure associated to a elementary
component of a KPI

- Xbe aKPIon a cube’s face

Implementation of the performance cube model com-
prises three main steps:

1. scaling the cube to the project dimension. This
step defines the task dimension;

2. parameterizing the cube to reflect the perform-
ance management choice. This step adjusts the
KPI categories dimension. We have to consider
that the definition of the categories depends on
the point of view chosen. Actually, two differ-
ent ways must be considered. Either the project
performance is split up in 9 characters and then
3 analysis dimensions are considered for each
character or the project performance is split up
in 3 analysis dimensions and 9 characters are
considered for each dimension. With the previ-
ous notation, m = 9 and q = 3 in the case of
characters and m = 3 and q = 9 in the triptych
case;

3. using the cube from the starting date of the pro
ject. We exploit the dynamic dimension.
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4.5 Project Performance Control with the cube:
The Aggregation Process

As explained previously, the cube objective cossiat
supporting decision makers in terms of project
performance control. To achieve this target, weehav
stressed the necessity to produce different amalysi
reports that include different points of view aegdls of
granularity. The multi-dimensional property of the
model allows this.

4.5.1 Cube Aggregation Structures
KPIs can be aggregated from different angles. b, fa
each project stakeholder should be able to intempes

model from her/his point of view. For example, seni
management should be interested
aggregation (for instance, a unique value for jodgi
project performance) than the project manager, witlo

concentrate her/his analysis on task or

2 avril 2008 — Paris- kca

commensurability and the meaningfulness of theseeth
dimensions. In an ideal case, performance expmssio
should be defined without any dimension (units) to
ensure the commensurability. The calculated vahres
standardized to be comparable.

4.5.3 KPIs weighting

The implementation of one of these aggregation aukth

is subject to constraints. It should be noted #w@ne
limits appear on the aggregation criteria of thdivildual
measures. Indeed, all project tasks and reciprgcall
categories of KPI have the same weight in the final
result. It is obvious that a project manager vetidd more

or less importance to such a task as a functiothef
aims of the global project or according to her/bign

in a greaterpersonal preferences.

Consequently, we want to achieve greater relevéyce

characterweighting each element criterion. But, in a complex

performance. Consequently, aggregation methodologyproject (with many tasks and categories of indictdt

must be adapted to the different actor’s pointviefv.
According to previous cited constraints, we have
constructed three different ways of aggregatingctliee
values (Figure 5):

- tasks-oriented;

- characters-oriented (9 PMI's areas);

- triptych-oriented (g Ec, Ry)-

Tasks oriented Characters oriented

T c1
! 1=~ T—F—"’—F—F__I
cL T

éh Etc Rvc éﬂ Ele  Rwe

Triptych oriented

Figure 5. Cube Aggregation Tree Structures

T1,...Tn are project tasks. C1,...C9 are the nine
characters. These three aggregation orientatiomst do
have the same interest for all members of the proje
(Table 1).

Intended for
Orientation Task Project Top
Leader Manager Manager
Task ++ ++ -
Character + ++ +
Triptych - + ++

Table 1. Intended aggregation models

is quite difficult to quantify the exact weight efach
performance category indicators or the exact weifjh
each project task. With the orientations previously
defined, we have:

- tasks-oriented: 8 3 = 27 criteria to compare;

- characters-oriented: ¥ 3 criteria to compare,

where T is the number of tasks;
- triptych-oriented: Tx 9 criteria to compare.

It is increasingly difficult to attribute weight teach
criterion. In fact, it is proportional to the proje
complexity. However, it could be easier to evaludie
relative position between two of them.

Consequently, we intend using a MACBETH
(Measuring Attractiveness by a Categorical Based
Evaluation TecHnique) approach to weight the
aggregation process. MACBETH employs a non-
numerical interactive questioning procedure that
compares two stimuli at the same time, requestirig @
qualitative judgment about their difference of
attractiveness (Bana e Costa and Chagas, 2004heAs
answers are given, the consistency is verified, and
numerical scale that is representative of the detis
maker’s judgments is subsequently generated and
discussed. An overview and some applications of
MACBETH are presented, for instance, in (Bana et&os
and Chagas 2004; Roubegtsal, 2004) and omvww.m-
macbeth.com

4.6 Global Step for Implementing the cube

In summary, we suggest adopting the following five
steps for using cube proposition:

to dimension the cube;

to design KPIs;

to balance KPls;

to aggregate Project Performance;

agrwNPE

4.5.2 Commensurability and Meaningful
Each KPI has its own metrics and measures. Buteas w
have discussed in Part 2.2., we have to consider th

to analyze performance and to make decisions.
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5 CASE STUDY: A LANDING GEAR DOORS
MANUFACTURING PROJECT

In this section, we propose to implement our cube
proposition by controlling the performance of adurot
development project.

5.1 Project Overview

Let us consider a"? tier supplier of the aeronautics
sector. This supplier produces composite equiprfant
aircraft manufacturers. The project examined dedtls
“study and industrialization” phases of new comf®si
landing gear doors. The project is initially projaned

as follows:

length: 146 days

projected start day: 03/09/2007

projected finished day: 08/04/2008

projected budget: 100 000 €

project Team: Project Manager, Quality Project
Manager, Purchase Manager, Technical Man-
ager, Research Department, Worker, Logistic
Manager and Equipment unity.

5.2 Step 1: Scale the Cube

We use the Work Breakdown Structure (Table 2) to
identify the project tasks. This allows us to dexltice
useful dimensions of the cube. Here, they are nuadbe
from 1 to 55. The numbering does not differentiate
simple and recapitulative tasks. Without these samm
tasks we have 45 simple tasks. Concerning the
knowledge area, we have chosen to focus the projec
performance analysis only on the dimensions of Time
Cost, Quality and Risk. The three performance aigly
axes have been retain. In addition, ten reviewsdate
programmed, labeled D1, ..., D10. We have monitored
this project in its entirety. However, due to space
restrictions we have only developed a performance
analysis of review date D6. Using the letter notati
cited above, the parameters of the cube are far thi
project:

Q 5T 3

3;
45 ;
3

5.3 Step 2: KPI Design

When the project manager establishes project
dashboards, s/he has to design the project KPls. Th
problem here is how to define coherent KPIs for the
project. The performance analysis triptych dimensio
can be used to direct this step. Because effe@sgen
compares results levels against objectives, then th
effectiveness component of KPIs could express smmot
of “achievement progress”. Because efficiency espes
resources bonding to achieve the task, then theesfty
component of KPIs could be associated with therfyisi
rate” dimensions. Finally, because relevance egpmes
appropriateness between targets and bound respthrees
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“re-estimation level” notions could constitute an
appropriate dimension to define the relevance KPlIs.

Composites Landing Gear development project
2 Iriti alization step
2 Project organiz ation spe cification
4 Contract negociation
5 Contract sigred
E Rezzarch step
T Preliminary study
Development
Customer agresment
Plan = and definition bundle reception

k]
0
ih
12
13
14

Industrializtion step

Mol ding equipm ert fabric ation
Specificatio ns dra ting
Spedficatio ns walidation
Industriale ation study
Materials supp hing
Equipmenit machining
BEquipment fitting
30 contral
Test utilization

Fitting equipme rt fabrication
Specifications dra ting
Spedificatio ns walidation
Induztriale ation study
Materials supp hing
Equipment machining
Bquipment fitting
30 contral
Test utilization

Production docurnert s drafting
Pre-impregnated matenial numencal cutting programming
Moulding Instru ctions sheet dratting
Palymerization Instruction sheet dra ting
Fitting In=truction sheet drafing

First Article Irspection [Qumlity docurnent ) drefting
Pre-impregnated matenial numerical cutting program controling
hdoulding Instru tions shesat controling
Palymerzation Instruction sh et cortraling
Fitting Instruction sheet conroling
hdoulding phase controling
Contral hstruction Sheet dafting
30 Control
F Al finaliz atio n
FAlzend to customer
F Al aceepted dy customer

First Article Production
Pre-impmregnated material cutting
Moulding
Palymeriz ation
hachining
Fitting
Final Controling
Expadition
Aeticle receipt

First article accepted by customer

A5
1€
7
18
19
20
21

22
23
24
23
2E
27
28
29
30
kil

3z
33
34
23
36
a7
38
23
A0

4

BREORERELRS

Table 2. WBS of Landing Gear Doors Project
5.4 Step 3: KPI weighting

In line with senior management performance strategy
we have to determine the respective weight to akccor
each project performance criterion. According te th
MACBETH methodology, we indicate existing
subordinations that could or should exist betweétskK
by implementing the judgment matrix. A ranking bét
Categories of KPIs is then established. At thigyeta
information is purely ordinal. The solutions areerh
compared pair to pair for each criterion. Two fictl
alternatives are introduced into the comparisorcess;
these provide the reference values correspondinfeto
two extreme degrees of performance (Lauras anddzour
2007). The comparison then consists in quantifytimgy
difference of performance degree for each criteridme
resulting set of constraints defines a linear progning
problem. The solution of this problem provides the
cardinal scale of performance associated withtaraoh.
This step is repeated for each criterion. Figure 6
illustrates this process. The project manager coespall
criteria pair by pair. In our example, “Delay
Effectiveness” and the “Cost Effectiveness” KPlpear

as the most important criteria whereas “Quality
Relevance” is the least important.



MOSIM'08 — du 31 mars au 2 avril 2008 — Paris- kca

el 148 5.6 Step 5: performance Analysis

1295 1298 Finally, we have obtained the results presentedhen
Figure 8. We can clearly identify on which task®ade
corrective actions. In this case, tasks 37, 41,222,38
and 47 get the worst performance result. Conversiedy
overall thermometer clearly shows that the global
performance of tasks 43 and 24 is on track. When we
develop the same approach with “KPI categories” as
options, we can explain which project dimension was
particularly deficient (Cost, Quality, Time or Rjs&nd
consequently adapt the decision-making processuin
case, the project manager has to pay particulantéin
to time management. A third analysis should corsfist
aggregating the project performance according ® th
B Time BTG EicTie o Rk - e T Fve Ak performance analysis triptych in order to give the
improvements a more precise orientation. Through th
last analysis, we can envisage to detect a trenthen
project to define eccentric task objectives (Effamtess)
as shown in figure 8, use resources improperly
(Efficiency) or to allocate insufficient or oversit
means (Relevance).

925 8925

186 1.86

Figure 6. KPI's relative weight
5.5 Step 4: project Performance Aggregation

The Figure 7 shows the project KPIs and their \alate
D6. This Figure shows how difficult it is to idefyticlear

o . \

trends and, therefore, to define improvement decssi e | e
The most problematic tasks are quite difficultderitify. Hom | (T e —
We choose to develop here only the tasks orientzd p N 083
formance aggregation and only for “State” dimension \\\T = el = =
(not for the “Evolution” and “Trend” Dimensions) h& Wz o I | ose -
procedure has to be duplicated in order to obth@é t “‘\\\' T | o (LT ] oe L] os
complete analysis. The purpose of this sectiom iext \\
plain how we worked in order to properly identify "\.‘j{ e 060
Global State Performance of this example. \—% e

! T43 0.52
Ten criteria (r = 10) corresponding to 10 KPIs cbhé
measured at D6 (Figure 7). Following our propositio
we implemented the characteristics of this projedhe
M-MACBETH software. The Figure 9 shows the | wwmmml o0 faillower]]  o.00 —{laillower]] 0.0
transcription of the Value tree adapted to thigipalar

project and its KPIs on the one hand, and the

transcription of the different performance valuestbe Figure 8. Tasks Oriented
other hand. Performance Result
Re Re-
Cu.rrent Current estimatad Current .Re- Eu rre.nt estimated Current
Tasks Time duration fianl Cost =etimated Physic o physic  Criticity
Progress N total cost Progress
duraion lewel
-] -] -] g -] -] -] -]
Composites Landing Gear development project
15 Indusfrialization study 0% 18 ) S000£ G000 £ g0% 12 0.6
= Specifications drafing 100% =] =] 2040 2040 € 100% 1 o
23 Specifications v alidation 100% 3 3 1260 € 1260 € 100% 1 u]
21 Indusfrialization study a0 % 10 bz} 2000 10000 £ 25% 1 0.3
=g Fiting Instruction sheet drafting 100% 4 4 1500 € 1800 £ 100% 1 u]
& Pre-impregnated material numerical cutting program controling 100% 05 0.5 210€ 210£ 100% 3 a
&7 Moulding Instructiors shest controling 100% 4 4 2000 2000 £ 100% 1 u]
= Polymerization Instruction sheet contraling 100% 1 il 420€ 420 € 100% 1 o]
je=) Fitting Instruction s heet contraling G0 % 3 5 1260 € 2000 £ G0 % 1 0,2
41 Contral Instuction Sheet drafting 100 % 4 4 16280 € 1620 € 100 % 15 a
43 FAl finalization 7% 4 7 1630 € 3000 £ 25% 1 0.5
A7 Pre-impmregnated material cutting 100 % 1 il 100 £ 00 £ 100 % 2 [u]
Figure 7. Scorecard at D6 Thus, a cross comparison from these three analyiles

allow relevant improvement actions to be takenalyn

we are able to drill down measurements at different
levels of detail and time on the one hand, andftgrdnt
dimensions on the other hand.
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4=Delay && able of performances _@.ﬁ
3 " Options| Eft_Time | Efc_Time | Rvc_Time | Ef € Efc £ Rvc € | EIM_0Q Efc 0 Rve 0 Eft_R Efc_Risk | Rwc_Risk
4‘]“’"9 Effectiveness [ [ 115 T 03 1 13 1 12 08 [E] 2 02 242 Tm
i 3 - T22 1 1 i [ 1 1 1 1 i 1 0.96 0.9
{]Time Etficiency £ e i 3 i i i 3 i i i 0% | 0%
T Rilbvancs:: T4 | 08 05 13 07 07 2 08 | 0% 7 07 138 01
I
B Cost ] |EE3 | 05 05 05 05 05 1 0.3 i 1 085 0.88
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T24 T34 T24 Tod |[Tea || 743 || Tea || s || Tao || Tea || Te4 T34
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T43 T36 T34 Ta6 || T36 || Tea || Ta3 |[ 139 || T4z |[TO5 || Tis T36
0 0 0 [0 |[ o [ 0 0 0 ] 3 3

Figure 9. MACBETH Implementation of the Project

6 CONCLUSION

According to Yuet al. (2005), project success assess-
ment has resulted in many publications, but it esn
difficult to reach consensus. Consequently, theme a
many disagreements about the definition of progem-
cess. In his Project Excellence Model, Westerv2@Dg)
defines two components for success project: caiteri
which is centred on the result of a project; anctdg

lights the distinction between “What is my resuétid
“How | complete It”. We must not attempt to oppose
these two aspects of the project. The final answere-
liminary expressed goals is certainly essentiat, dna-
lyze the way followed and the choices made are impo
tant to be sure to reach these goals or, at ltasge
closer to them.

unicity, project dynamic, universal project managam
dimensions and aggregation needs.

Many perspectives arise directly from this work.eTh

the robustness of the MACBETH's use:

especially in projects that have many tasks to
manage.

The impact on the proposition if we consider a
dependency between the performance indicators.
The link between research in project

classification and balancing KPI's relative

weight choice could be studied.

In addition, the literature offers several methotiore-
which is centred on the project management. He-high casting final project cost, based on the actuat pes-
formance at intermediate points in time (HyyariQ2p
Earned Value, for example, is a quantitative apghda
evaluate the true performance of a project botteims
of cost deviation and schedule deviation. Othethods
allow to forecast quality or time project statusyyiri,
2005). However, we did not find any reference thiat
multaneously tries to forecast project outputs dost,
time and quality. So, a perspective could be tcetigva
Consequently, we have proposed a multi-dimensionaltool to forecast the global position (considerirgtiae
Project Performance Management System, which inte-dimensions: at least cost, time and quality fagtofsa
grates the main good practices on the matter: groje project at the next period. This last point cleamlgh-

lights

an evolution of our work toward anpriori per-

formance evaluation.
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