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Abstract —Project Management is the most basic and key component in a project. M ulti-project environments enable us to develop
projects at a quicker pace than the normal traditional project managements. Lack of project management creates variations in the
timeline of individual projects, creating delays for the immediate consequent sub-project if present any, thusincreasing the importance
of studying and understanding project management in multi-project environments. Customers who request projects would be
particularly about the deadline for the successful submission of the projects. Hence schedule-driven project management should be
applied to the multi-project environments which compar ably increases the complexity of the project management than the other multi-
project environments. This paper deals with the constraints in schedule driven project management with variables like resources,
workforce, project improvisations, etc., and how the similarity would affect the multi-project environments.

Keywords — Project manager Project Management; Myitieject environments; Schedule-driven project.

I. INTRODUCTION

Manufacturing firms are constantly engaged in aenev
ending competition for the survival in the markédtsorder
to do so, firms should keep continuously making
incremental improvements to the existing productsl a
developing new products that incorporate emergent
technologies. Therefore, new product developmentain
multi-project environment creates situations whemme
skilled and scarce engineering and design resolnaes to
be shared. In these competitive markets, as to et
customer’s evolving needs and demands, manufastaleo
tend to operate in pressure situations to accelgyaiduct
development. In this paper, we define schedule spres
situation as the tension caused by the gap between

project’s estimated work schedule in accordancé whe

resources allocated originally and the delay in dglotual

work schedule. Schedule pressure can be assessdtte

project is on time and the work remaining doesalise the
team to increase their work load. But existing msd
suggest that the projects in multi-project enviremts in

pressure are delayed frequently, which impacts thegp

on the firm’s overall business performance (Griffii®997;

Blichfeldt and Eskerod, 2008).

A basic law inferred from multi-project organizat®ois
the sharing of specialized resources among proyetich is
the root cause of schedule pressure. Top manageiedt
it particularly attractive to borrow resources fromm
concurrent project so as to utilize in a busineggal
project that started late where organization is lawstaff
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and not in a position to hire new staff or acquasources.

In short-term projects, capturing resources fromcoorent
projects to accelerate the priority projects iseetfe.
However, increasing the size of the project team
disintegrates the quality of the project as therliesy curve
gets disrupted with the switching of resources agmon
various team members of different projects.

Our research design is a longitudinal, experiential
imitation of a multi-project organization in whiehresource
apprehending practice is used to implement a sdébedu
driven project management strategy. Our computer-
simulated environment is grounded on in-depth mebea
with the product development institute of a mantueer of
high-performance trucks. We assume that, firstetlie no
free supply capacity; second, skilled staff are heing
conscripted; and third, productivity declines whiesources
shift back and forth between parallel projects. Our
simulation includes various scenarios that increase
consciously the initial delay in starting a projestimated
‘business-critical’. Due to the schedule driven jech
management policy, these delays increase the @rmer
with which resources switch between concurrentqutsj

Our vital contribution is to illuminate the shoerm
logic and long-term harmful effects of decisionscapture
resources allotted to other concurrent projectghénshort
term, this plan ensures that an overdue project lman
delivered on time. This can be business-criticaly f
example, when the business faces the prospect of
noteworthy loss of anticipated revenues if the grbputput
fails to reach the market before a pre-determireddndlar
date or before a competitor reaches the market avilke
product. Ensuring that some projects finish on toae also
be business-critical if an agreement with a thiadtp
imposes significant penalties for delays. In thagiterm,
we demonstration that a resource capturing pradtican
environment without free dimensions puts the comir
projects under schedule pressure in a ripple effect
Assuming productivity declines as resources movessc
projects habitually in agreement with existing stsd we
show that schedule-driven management with resource
capturing aggravates schedule pressure in a seféreing
vicious cycle, generating a tenacious steady sthtd
degrades the organization's capability to delivejgets on
time reliably.

II. LITERATURE REVIEW

The understanding that the single-project paradigm
therefore deep-seated in bookish literature to ekeent

students could fail to acknowledge it as a simpidy
assumption has long stoked necessitate a lot dfestion
multi-project environments (Elonen and Artto, 20@8icke
and Shenhar, 2000; Engwall and Jerbrant, 2003; it
2004; Canonico and Soéderlund, 2010; Aritua et2009).
In these settings, synchronic comes square measugly
tangled owing to interdependencies between inpuid a
outputs and sharing of specialized resources (Eriakd
Shenhar, 2000; Kaulio, 2008). From a project manegg
perspective, these environments may be difficudhee not
chaotic (Geraldi, 2008) — since disruptions in qmeject
owing to Associate in Nursing sudden event willptég
through the performance of synchronic comes (Pavlak
2004). Alerted to this, Nobeoka and Cusumano's 199
seminal work argues that each project- and fundtased
organizations perform poorly in managing multi-gaj
organizations, and suggest that companies discdvere
matrix-based structures to ensure that projectpamposeful
manager’s hash out effective project priorities agsburce
allocations. Still, the authors acknowledge thé th often
easier same than done, particularly if several lsyoric
comes stretch the organization's resource capabidt
arguably unreasonable limits. This forces the awemitted
groups to contend ferociously for workers, andva éemes
to find yourself running late (Kuprenas, 2003; Dxyokt al.,
2005; Laslo and Goldberg, 2008).

Interestingly, froman research (OR) perspectives th
problem of managingmulti-project organizations iwe
explored. And vital advances are accomplished, that
suggests acceptable algorithms for planning, resour
leveling, and mixture resource designing, e.g..tilus and
Davis (1982), Tsubakitani and Deckro (1990), andeWet
al. (1998). However the management of multi-project
organizations remains difficult since these strigegquare
measure underpinned on a philosophical theory wecis
making paradigm, a logic which may be at odds wiith
politically loaded negotiations driving project dbes
(Pennypacker and Dye, 2002) and prestigious ‘soft
variables in multi-project environments together thwi
leadership (Kaulio, 2008), project manager's dioect
(Jonas, 2010), and incentive alignment (Laslo aaltiierg,
2008). OR strategies, additionally seem ill-suitechandle
the challenges of managing multi-project organadi
below uncertainty and to model social control prast
appropriate to those environments. for instanceeitiardt
Associate in  Nursingd Tabrizi (1995) describe an
experiential strategy to cut back development timedow
uncertainty that depends on the teams' abilityntprovise,
iterate, prototype, utilize their own experienceseal time,
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and empower the project leader — practices hardlfr s
addressed in typical OR literature.

Another notion central to the management of multi-
project development environments is project spebal.
survive in competitive environments, project empley
square measure usually needed to work below difficu
timescales and undertake several comes at the samae
(Rosenau, 1988; Crawford, 1992; Canonico and Sawaiyl
2010; Geraldi, 2008). Higher levels of schedulespuee
need that project groups work long hours, which mayse
employees to expertise stress and health issuastiove
that damage productivity (Karasek and Theorell, 99
Overcommitted groups are a lot of liable to buittbes that
require to be reworked, more delaying the projédidel-
Hamid, 1988).

To preclude comes from running late during a multi-
project setting, managers usually resort to firedighting
— a reactive method associated with the fast dilogeaof
scarce resources to unravel unlooked-for issue$ires’
discovered late within the product development'sley
(Repenning, 2001). Repenning's study shows thati-mul
project organizations will get at bay during a pEent
firefighting mode whenever groups fail to pay enouigne
up front, agreeing important parameters, discussing
uncertainties, and fashioning risk mitigation methoThe
persistence of fire-fighting is damaging to theamigation's
performance because it will cause fatigue, burrounover,
and magnified probabilities of more errors (Repegni
2001). Repenning's simulation experiments estabhbsh
tipping purpose, i.e., a threshold of resourcecallion to
project frontloading, that organizations ought ttaia
therefore on forestall fireplace fighting from clgarg into a
gentle state. Critically, fireplace fighting wilebome a self-
reinforcing development once groups square measure
unbroken overloaden.

[ll. RESEARCHDESIGNAND SETTING

Our analysis style involves experiments employing a
system dynamics simulation model grounded on irtfdep
munition with a multi-project development organinatfor
superior tracks. System dynamics may be a modeling
paradigm appropriate to check and assess, howdwer t
structure of a posh system generates its behanaigbly
through the simulation of closed-loop systems, sgstems
that future behavior is littered with the resultenfi past
action (Sterman, 2000). Feedback loops are the aiit
research for causes of behavior in system dynariosse
loops categorical causative relationships betwherctucial

variables within the system. Loops may be positore
reinforcing (‘R’) once they move the system withiine
same direction because the initial change; or thilybe
negative or leveling (‘B’) once they move the syste
towards some desired target by making action, enedgt
once a delay, within the other way from the disareyy
between the particular and also the desired targktes.
The system dynamics approach posits that loops are
chargeable for the modes of behavior (exponentiavth,
oscillation, and amplification) that the system Idoexhibit
over time (Sterman, 2000 p. 28). To review the kaof
complicated systems, system dynamics advocates
factorization “soft” variables, e.g., exhaustionystration,
fancy, and strategic false statement in mappingsatate
relationships (Sterman, 1994; Ford and Sterman,3200
These activity notions are onerous to live, howekiey will

be parameterized and their effects explored through
sensitivity analyses and experiments (Lyneis e28I01).

The first step to create our system dynamics model
to represent the structure of our focal multi-pcoje
organization in a very causative map. These maps,
conjointly known as influence diagrams, categorita
structure of the system in terms of variables amdsative
relationships between variables (Forrester, 1968).
relationship with a (+) polarity means a modifioatiwithin
the emanating variable causes a modification witthia
same direction within the variable at the tip, amd-)
polarity expresses the alternative impact. Than§ttof
boundaries for the causative maps was up on bgribb/sis
purpose (Forrester, 1961 p. 114). To advance our
underneathstanding of however multi-project orgatidns
behave under completely different conditions ofesltlie
pressure, or as a place by Sterman (2000 p. 9wvelop a
Associate in Nursing endogenous rationalization for
complicated dynamic behaviors, we have a tendenocy t
reborn the causative maps into a simulation matfel.have
a tendency to then conduct experiments to exploveekier
multi-project structure performance gets affectatteo a
project that starts late captures resources franircident
project. Assuming there's no free capability, weveha
tendency to bit by bit inflate the delay in begimpithe
project deemed ‘business-critical’ to simulate ahke
conditions of schedule pressure. We have a tendenogxt
describe the relevant options of our setting.

A. Research setting

Our empirical setting was the merchandise developme
division of Alpha, a manufacturer of superior seso
merchandise vehicles (‘trucks’), wherever one ansbitige
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authors did varied work placements. A director dfpha's
development division was our key informant. Thitieg is
relevant, however underexplored in management aisaly
Whereas cars square measure client product by agéd, h
and buying selections square measure influenced by
personal style, price, esthetics, and styling,kireiestomers
square measure preponderantly short- and longHzauing
firms, and not the truck drivers. In their buyinglections,
hauling firms pay explicit attention to long term
responsibility, durability, and serviceableness,amvthat
one truck alone will price over $150,000 (Thomd¥)2).

For truck makers, to stay hauling firms loyal tce th
whole is dominant since makers realize it is totmlbring
back a client once it switches to a contestanhattime of
reviving the truck fleet. To preserve client loyaltmakers
have to be compelled to respond agilely to in peegr
evolution in relevant technologies (e.g., vehidmse, fuel
potency, and emission reduction) and in regulafew.,
ports of I. a. and urban center has recently ipitd pre-
1994 trucks to force firms to shop for cleaner ks)¢
furthermore on after-market issues and competitoesy
product. As a result, at the same time with cornedetvelop
new truck platforms, truck makers’ square measure
unceasingly developing new variants out of existing
platforms. The look lifetime of a truck platformud last
up to thirty years, throughout that amount manyiards
could also be generated through supposed ‘increatient
‘maintenance’ comes. This inexorably makes new ktruc
development a multi-project atmosphere.

B. Data collection

Data assortment enclosed over eighty one-on-one
interviews, eight cluster displays, a 4-hour wodgstwith
eight participants, analysis of deposit documegms| direct
observations at Alpha over 5 years’ time period0&20
2009). Direct observation and analysis of archivelped to
grasp the processes and organization of Alpha'sti-mul
project setting, whereas the semi-structured iigers
unconcealed respondents' views on the most vanet a
causative relationships moving project performantke
respondents had job roles as numerous as engigeerin
designers, project and useful managers, and piortfol
managers. The primary stage of the munition wasrebth
student placement throughout that the primary autho
participated in some quality improvement comes.
Throughout this era, we tend to become awake to the
essential notions of schedule pressure and resource
deficiency moving the organization's project parfance.

The second stage of the munition centered on
aggregation information necessary to develop thesatéve
maps. For the current purpose, our key informapigse
along a listing of potential respondents Associdte
Nursingd an electronic note enabling the informatio
assortment method. This stage enclosed over fifig-an-
one interviews that lasted one h on the averagendwball
maneuver (Biernacki and Waldorf, 1981) was accustbm
collect information, thereby asking respondents sfmot
colleagues World Health Organization may supplement
information on the rising causative relationshifs. a part
of the interview protocol, we tend to develop anfor
(Appendix 1), recorded the interviews in audio gileand
transcribed the interviews into word documentsatigely,
we tend to develop a comprehensive map that calzeti
our understanding of the endogenous feedback loops
moving the multi-project organization's performance
(Yaghootkar, 2010). Then we tend to then enforcedteof
this map into a simulation engine to probe into the
consequences of 1 essential social control polmyme
management's insistence that exact comes deemedars
critical end on the planned completion date, onearly as
doable, even though budget negotiations delayegribject
begin and therefore the organization's resourcea anit
absolutely committed. To validate the insights & t
simulation experiments, we tend to conduct a haif-d
workshop. We tend to next make a case for howewer w
tend to consolidate our empirical understanding iat
computer-based simulation model.

IV. SIMULATION MODEL DEVELOPMENT

A. Causal mapping

Our information counsel that in a very multi-prdjec
surroundings with no free resource capability nathw
capability will increase in prospect, is projectfpemance
laid low with interdependencies with alternativenslyronic
comes furthermore as by knock-on effects from mpnevi
comes. It's the responsibility of prime managemémnt
superintend the interdependences between comes and
longitudinal knock-on effects. Fig. 1 depicts the
corresponding feedback loops.

The fortification known 3 basic feedback loops la¢ t
core of the schedule pressure development. At Algbad
designers and engineers have some extent of freédom
assign their time across the various comes durihgchw
they work at the same time. Workers appreciates thi
flexibility while aware that prime management hagharity
to instruct them to shift their attention to explicomes
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which will be running late and square measure deéeme
business-critical. So prime management views erging
workers as inherently versatile to cope with thicieincy
with moves across comes. However, workers arguettiea
observe affects their productivity.

Concurrent
Project

L

A~
L

Next
Project

Current
Project

“_

Fig. 1. Intra- and inter-project dynamics and tgmagement
decisions.

In our causative map (Fig. 2), the variable Taking
Resources far from coinciding Project refer to oapy

resources from one project to assign them to acibiny
project deemed additional ‘important’ which is ringnlate.

As a result, the coinciding project underprivileggdm
resources will face schedule pressure issues withn
future. This downside is combined as a result ofipctivity
declines as resources move between comes. These
relationships square measures expressed through the
reconciliation loop B1 and therefore the reinfogcilmops

R1 and R2. For the sake of quality, the map solely
represents 2 comes, however, it can be swollergresent
several comes. Specifically, the variable Scheukssure

on Current Project causes Taking Resources far from
coinciding Project; this reduces schedule pressurehe
present project finishing the reconciliation lodfowever,
because the coinciding project loses resources whenn-
capacitated delay (i.e., resources do not modifinat
throughout the delay), Schedule Pressure on camgid
Project will increase. This project will so even la& low

with schedule pressure, requiring different prgect
resources presently. This relationship completeg th
reinforcing loop R1.

Take Resources away from
Cotcurrent Project

+

Setup Time

o)

)

Schedule Pressure on
Concurrent Project

=)

Schedule Pressure on

Productivity

-

Current Project

Fig. 2. Causal map with three feedback loops.

The re-allocation of resources between comes reduce

productivity. This result surfaced repeatedly withihe
munitions. The reinforcing loop R2 expresses tfhiaking
Resources aloof from coincidental Project will E&se

Setup Time, which reduces Productivity. Low Produiigt
reinforces Schedule Pressure in Current Project.

B. Smulation
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To experiment with completely different schedule
pressure conditions once implementing the causatiag
during a simulation engine, it needed shaping anmai
variable quantity. Here, this variable expresses gktent
high management instructs project groups to control
underneath schedule pressure by insisting thatogeqir
finishes on time, or as close to the point in tirag
attainable, irrespectively of any delays touchisgoegin.

Indeed, respondents mentioned consistently thatydel
within the project begin area unit common for aj@co
cannot begin till middle and senior managementeagrith
the budget. In agreement with different studiessl(haand
cartoonist, 2008), our information indicates negiidins are
often long if senior management understand thacémer
managers' budget is simply too conservative. Thotigh
project can then begin late, project groups couoldf@arm to
leave unchanged its point in time, therefore onidvo
additional internal conflicts and delays.

C. Project progress mechanism

The project progress mechanism (Fig. 4) determines
project progress rates over the simulation timel keeps
track of what quantity project scope is being daiad.

Every project consists of variety of labor packadeg. 4
represents the project progress mechanism in a stegk
and flowchart — stocks ar denoted by rectangles and
represent accumulation of labor packages, whetewas fire
denoted by arrows with ‘valve’ symbols and représen
action inside the system. The work packages atieeastart
hold on in a very ‘stock’ variable: Project | wor-be-
done. Throughout the simulation, work packages flow
through flow-variable Project | Progress rate obckt
Project | Scope Delivered (see Appendix Il for nestiatical
modeling details). This structure attracts on prasisystem
dynamic simulations of comes (Roberts, 1974; Abdel-
Hamid and Madnick, 1991). Conjointly drawing on gbe
studies, we have a tendency to use associate diegreed

log to model project progress. This assumes theapthject

at the start progresses slowly, whereas ambiguities
eliminated, it reaches a maximum ratemid-coursel #n
slows down once more once it nears completion towaut

for long testing and verification activities (Miska 1989).
Following Pidd's (2003) work, we have a tendencysée
respondents to draw resource allocation curvesafarean
project therefore on calibrate numerically theseiades

(Fig. 5).

| Project 1 |

| Project 2

Project 3 |

Resource assignment
mechanism

Project prioritization
mechanism

| Project 4 |

Calibration for different
levels of schedule pressure

-

| Simulation runs

Analysis of Stmulation Outputs

Fig. 3. Simulation of a multi-project developmenvgonment.
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Project 1 Scope

-

Project 1 "
Work-to-be-Done e
Project i Progress
Project i

Resources

Delivered

Productivity

Fig. 4. Project progress mechanism for project

D. Project prioritization mechanism

The fortification disclosed that the key heurisiidized
by prime management to range a project relativethers
for resource allocation functions relates to theeei a
business-critical project is probably going to auer the
first point in time. This is often corresponding dssessing
priorities primarily based upon the calculable dgasafrom
a theoretical delay, a heuristic unearthed in Kasdnd
Loch's (2003) study. Once a project becomes aifyjots
team is taught to capture resources from team aimb
therefore the resource target possible to confinat the
project is finished on time while not over comnmgi
workers.

Percentage of Progress (Completion)

Cumulative Progress (Percentage Delivered)

= = = : Progress Rate (Percentage of the whole project delivered this Month)

Fig. 5. Cumulative project progress and progrefss ra

The munitions additionally instructed that a way of
urgency affects selections to place specific ptsjedelays
relative to the planned progress could go negleutithin
the early stages, however project attention wiltrémase
dramatically because the point gets nearer. To hpdgect
priority, we have a tendency to once more folloviRdd's
(2003) methodology and asked respondents to griagpin t
perceptions. The maps indicated AN exponentiallynfed

behavior. Thus, the urgency to capture resourcem fr
different comes is comparatively low within the lgar
stages, however, it escalates exponentially becdhnse
project unfolds if the prospect of a serious deiay
anticipated unless action is taken. The resourlmeation
mechanism (mathematically diagrammatical in Apprnii
factors in an exceedingly delay between a projbeanging
into a priority relative to different co-occurrirpmes and
receiving extra resources. This delay accounts tf@
necessity to let workers shut off tasks within firevious
project before moving a de facto to the new profEd. 6).

V. RESULTSAND ANALYSIS

To reproduce a multi-project development surrougslin
we tend to simulate four comes beginning duringghtt
sequence. We tend to then step by step exaggetiated
delay on beginning the primary project while notdsnical
its target point nor dynamical the planned begignilates
for the following comes. This perturbation of thegstem
creates eventualities of accelerating schedulespreon the
primary project that quickly becomes a priorityatate to
the opposite comes to functions of resource allocatVe
tend to use empirical information concerning a raedi
progressive project at Alpha to calibrate numeljcahe
experiments. Thence every simulated project cositawo
hundred equal-size work packages, and thereforegépe
between the beginning of 2 subsequent comes was set
hundred d. Technically, the setup time of the satiah was
set at zero.125 d to ensure an appropriate iniegratror;
lower values would increase considerably the peobthe
simulation runs with a marginal profit in accuracihe
simulation runs last one year and a 0.5 in simdldieme
therefore to let all the projects end, even oneeptimary
project starts very late.

As noted, once the beginning of project one is yla
this project captures a number of the resourcesttexd
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originally for project 2— the project regularly tofold at Within the simulation, the sole project that unfluh the
the same time with the project one when a holdewike, same time with the project one once the resourpaioa
during a later stage of the simulation, project ar pf call is formed is projecting a pair of, that theosds
captures resources from project tree. As a reauliglay resources. Fig. 7 illustrates the results of scleegtessure
within the begin of project one can increase theetperiod on the project progress rates and on the additregeqt
required to deliver the following comes that get progress once the beginning of the project oneligygd by
underprivileged from the resources originally abdt to seventy (dotted line) and one hundred tend (soi&) |l

them. This dynamic behavior assumes that the azgtion
operates with none free resource capability, and
consequently, to accelerate one specific projeahen
management has no different however to captureuress
from cones that were regular to unfold at the sdime.

The simulation experiments show, however the delay
within the beginning of the project one harms tbleesluled
performances of all the following comes. This resuill be
higher understood by analyzing the oscillation witkthe
size of the project groups in Fig. 8.

Project 4
Project 3 Target Resources
Resources A Project 4 Target
Project 4 Resource Resources
Mobilization
Project 3 Resoufce
Mobilization :
Project 3 Dool of Fixed s — = EE roject 1
Resourcey T Project 1 Resourcs s
Mobilization
Project 2 Target
Resources Project 2 Resourc )
o Project 1 Target
Mobilization Resources
Project 2
Resourceg

Fig. 6. Resource allocation based on project ftization.

When the beginning of project one is delayed, this harmful to productivity however in agreement withet
project becomes a priority and captures extra messu munitions.
throughout the first stages. As project one neamspdetion,
its priority standing changes and it starts emation
resources. With in the meanwhile, as a result efgtoject
two lost resources mid-course to project one bésome a
priority relative to the opposite synchronous pooj(project
three within the simulation), and itll conjointlgapture
some resources from that project; likewise, projétee
receives extra resources at a later stage oncertbaty
standing of project two changes once more. Cunoubk
frequency of the oscillation within the teams' size
intensifies over time. Hence, project one captuessurces
in one amount to unleash them later in 2 periodsjept
two capture resources in 2 periods to unleash th@nin 3
periods; and project three even releases resobetegeen
periods throughout that it captures resources thatuk
intense fluctuation of its relative priority — a tpan

In Fig. 9, we have a tendency to compare schedule
performance once the beginning of project one ssep by
step delayed from zero up to one hundred fifty lie Tesults
square measure attention-grabbing. Of course, girojee is
that the least laid low with the delay in its begimce it
keeps its high priority standing for resource edkian
functions relative to the opposite comes owingdaearest
point. In distinction, project two is that the mdatd low
with the delay touching the beginning of projeceoiNot
astonishingly, a marginal delay in beginning projece
hardly affects the schedule performance of the sppo
comes. however because the delay in beginning qirojee
will increase on the far side the thirty d threshhlready
vital considering that the initial planned periaat foroject
one is 132 d), the advance durations of all the nexes
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begin to extend sharply owing to lower productivitlyan its original planned period. This means that in model,
exceedingly knock-on general impact. Associate in a nursing extreme delay in beginning a
business-critical project triggers a dramatic iasee within
the team size that produces a pointy decline inlyctvity
(Fig. 10). While studies show a limit on the fadesithat
adding a lot of workers harms work productivity Qb
Hamid and Madnick, 1991; Brooks, 1995), we mightent
responses to extreme delays to provide a lot ofaghe
behaviors within the real-world. We have a tendetwy
discuss this and different opportunities to enhawoce
model within the last section.

In computer-based simulation, modeling extreme neve
though false situations could be a helpful, applymcover
hidden assumptions and take a look at the streofyjthe
model's logic (Sterman, 2000). In our work, at thiense
situation wherever project one starts one hundhédytd
late, i.e., once it starts, it ought to be finighithe advance
durations of the following comes (2, 3, and 4) @ase
dramatically. Apparently, during this extreme siioq,
even project one takes a lot of days to compldtdive to

a. Project 1 Progress Rate d. Project 1 Cumulative Progress
> 25 3 250
o .
g 2 3
B 15 n 1501
g 5
£ 1 2100
$ 5
& [
£ 05 £ 9
; =]

0 _ 2 0

Time
b. Project 2 Progress Rate €. Project 2 Cumulative Progress
25
§ g0
5 £ 2001
& -
@ 8
& o 1504
3 =]
2 g
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Time Time

C. Project 3 Progress Rate f. Project 3 Cumulative Progress
> 18 7 250
816 ! g
g 14 £ 20
o 1.2 o 150
N = Z 100
@ (.6 [+]
o ]
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=% = 0

Time
Scenario 1: 70 days delay --------=

Scenario 2 110 days delay

Fig. 7. Results of the simulation experiments felagl in project 1 start.
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a. Project 1 team size d. Project 1 team size rate
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Fig. 8. Oscillation in size of project teams fotajein the start of project 1.
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Overall, the simulation experiments show that aedcle milestones. This result's at the core of the woaoth
driven project management policy in Associate imsimng exploitation system dynamics, a paradigm helpfuhssess
surroundings operative while not free resource lo#ipa the long-term consequences of advanced interactiomsg
will have long-run prejudicial impact to the mutfeject variables and therefore the effects of social adntr

organization's capability to fulfil planned profec
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selections. We have a tendency to discuss nextethes
insights.

VI. DISCUSSION

Our study reveals however a schedule-driven project
management policy sustained on capturing resouroas
synchronic comes will damage the long-run multijpcod
organization's capability to fulfil planned profec
milestones. This insight is grounded in an exceggin
context within which the organization has no fresaurce
capability however is yet reluctant to rent new tyees,
relying instead on the prevailing work force to ufig
overtime—a state of affairs not atypical in unenypld
economic recoveries (The social scientist, 2010).
Specifically, the experiments illustrate that asghhi
management puts pressure on a team to completecdicp
project on time, the delays within the pass on tiloma of
succeeding comes side along tend to exponentiathease
attributable to a conflation of factors: 1st, jdynproject
loses resources, it conjointly becomes undernedibdule
pressure when a time delay; second, as a lot ofesom
become underneath schedule pressure, resourcesh swit
back and forth a lot of often in response to hypkch
oscillation in project priorities; and third, withyperbolic
fluctuation within the teams' size, productivity cdeases.
These effects, combined to exacerbate schedulsyreein
an exceedingly self-reinforcing vicious circle, geating a
persistent, steady state that degrades the ordgimmizaong-
run performance in terms of its capability to detivomes
expeditiously. This results in line with Repennin@001)
claim that fire-fighting is self-reinforcing. It'sonjointly in
agreement with previous studies that counsel tlinat t
urgency to resolve short issues typically motivates
organizations to overlook the long-run effects lodrs fixes
(Repenning, 2001). Curiously, our munitions reveals
practitioners are aware that a schedule-driven gemant
policy will damage the long-run organization's daifity to

216 days
[ Project 4 ]

2itda
77 Projects == |
Project 2

0 dav:
 Projectl

70 days
+——p

~Project 1l

deliver comes expeditiously. However the empirical
findings conjointly counsel that standard knowledugs
been inadequate to speak high management out ofegla
follow.

These insights boost living learned literature & t
structure and behavior of multi-project organizasio
(Repenning, 2001; Geraldi, 2008; Aritua et al., 200aslo
and Reuben Lucius Goldberg, 2008). Seminal studies
highlighted the negative consequences for a dewsiop
firm carrying on a lot of comes than its resource
handle effectively. Metaphorically, wright and ({&t1992
p. 90) decision, it the ‘Canary Cage problem’ — arées
(projects) that is weaker noticeable themselveshgdigo
all-time low of the cage, drop on by their fellownaries,
and that they become sick and die. It absolutelg aa
Associate in Nursing open issue within the literafu
however, the extent to that this drawback resulksly from
resource inadequacy, or rather, it ought to bébated also
to the applying of explicit project management giek.
Supported Associate in Nursing in-depth empiricaidsg
and experiential simulation, our central contribatiis to
point out, however schedule-driven project managgme
once there's no free resource capability will detate for
good the multiproject organization's capability deliver
comes on time. Significantly, this insight suggebest best
follow in single project management, notably diresming
up with and strategizing (Morris, 1994; Repenniggp1),
will have restricted edges if high management igaathe
injurious long-run effects of ‘hijacking’ consistiyn
resources from synchronic comes. Indeed, our nuousti
indicate a badly enforced schedule driven project
management policy will result in sophistication amo
project employees United Nations agency, discouagéh
(and overwhelmed to change) high management'sigest
don't have any selection however to urge familiathw
reactive however ineffective project managemenbyal
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Fig. 10. Simulation experiments for 70 and 110 dislays in the start of project 1.
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A second contribution is reinvigorating computesdée
simulation in project management studies of muitigct

organizations. These organizations are a unit awbdn

adaptive system (Aritua et al., 2009). However pitesthe

quality of system dynamics to check advanced system

(Sterman, 1994, 2000), its use and therefore the afs
computer-based simulation a lot of typically iseré recent

literature — Laslo and Goldberg (2008) is that the
exception. Our combination of in-depth munition and

computer-based simulation so introduces methodgrsiity,
and responds to recent concerns in-depth empiaocal
analytical studies of project performance in mudijpct
organizations.

VII. CONCLUSION

In conclusion, we should always note that our model

assesses project priorities primarily based salalgchedule
pressure and focuses on however resource captaifiects
project programming responsibleness. However,
organization's ability to satisfy planned projedtestones is
however one dimension of its overall
Arguably, in some instances, the revenue from @mraicg
a different wise delay of a business-critical pecoj¢hat
started late could offset the daily expenses stemriiom
disrupting other project deliveries. Organizationsay
additionally be ready to mitigate the chance oflidem
work productivity, a minimum of partially, once msces
move between comes, a state of affairs not accduiate
during this analysis. Future studies ought to thaerporate
a group of priority rules and risk mitigation prdcees that
change, a comprehensive assessment of the tradeibiffs
implementing a schedule-driven project managemelityp
in multi-project organizations.
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