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Ilepiinyn - H mopodoa ekterapévn mepiknyn mapovoraler Ta
Pacucd oToLyEio NTAOPATIKIAG EPYUCING IE AVTUKEINEVO TOV YPOVIKS
KOl OLKOVOUIKO TPOYPOUUPATIGNO KOTUOKEVNG KTIPLOKOL £pyov
peyding whipokac. H epyocio &etaler ™ ovvdeon petagd
TPOVTOLOYIGHOV, APOVOSLAYPAPRNOTOGC, TOPOyOYIKOTN TG,
mpounde1®V KOl KIvOUVOU, HE EQUPUOYN] GE TPAYRATIKO Epyo
TOVPIOTIKNG avamtoéng o¢ eAlnvik)] vnowoTik] weproyy. H
pedodoroyia Pacilerar o Pifrioypagiki) TEKpMpioon, avaiven
TPAYROTIKAOV  S£O0pEveOV  KOGTOUG KOL  YPOvVOSLOYPARPATOS,
avantoEn osvopiov svaioOnciog kor S0KNTIKY gpunveia TOV
amotereocpatov. O avabesopnuévog kabapdg TpovmoroyIopog TOL
épyov avépyetor o 43.769.899,80 €, evd n Paciki dwapkela givan
606 mnpépes. To amoreréopato deiyvouv 6TL oL oyLPOTEPOL
owkovopikoi drivers givanr ov katnyopies Concrete, HVAC, Finishes,
Special Construction kou Contingency. IMapdiinia, 1 ypovikn
avalvon avadsikvisl 6t 1o £pyo sivan Wweitepa vaicOnrto ot
kaBvotepiioels  mpounder®dv, pEimon  TEPAYOYIKOTNTOS KoL
OUVOVOUONEVES OTOKAIGEIS. XTO OUGHEVES Gevaplo, 1 dwdpkern
avéavetan og 711 npépeg, onradn katd 17,33%, evd T0 KOOGTOG
avéavetar katd 3,93%. Topumepacpatikd, 1 EPyucio TEKPNPLAVEL
™MV  avaykn vwedétnong evég evomowmpévov mhoiciov project
controls, kavov vo vmooTnpilel éykaipn Sdyvoon omokLicE®V,
0aELoA0YN O GEVAPIOV KUl MY TEKUNPLOUEVOV ATOPAGEMV.

AéCerc-khewdna -  Xpovikdg  TPOYPOUUATIOHOG,
TPOYPOUUUOTIOUOG,  KOTOOKELOOTIKG €pya, ovaivon evaicOnoiog,

OUKOVOULKOG

project controls, Tapaywywdtnra, risk-based scheduling.

L. EIXATQI'H

H vlomoinon evog ktpuokod €pyov peydAng kApokog omotelel
ovVOETN SroknTiky Kot TeXVIKN dadikacio. H emtuyia tov dev kpiveton
pévo omd TNV TOWOTNTO TOL APYIKOL OYeSOCHOV, OAAL amd TNV
KOVOTNTOL NG O0iKNoNG vo €AEYYEL CLVEXMDG TNV OAANAETIOpaoT
KOGTOVG, YPOVOL, TOPMOV Kol KIVOUV®V. L€ £pya TOVPLOTIKNG OVATTVLENG,
OOV 1 OAOKANPMGCT] GUVOLETAL LLE EUTOPIKEG NUEPOUNVIEG, ETOYKOTNTA
KOl OTOLTHOELS AELTOVPYIKNG ETOWOTNTOC, 1| XPOVIKY OTOKALON Hmopel
VO OOKTNGEL OTPATNYIKN onpoacio peyoAdTepn omd pio Gueom
OLKOVOLIKT LTEPPacn.

H mopodoa epyocio €otidler 6TOV OAOKANPOUEVO YPOVIKO KoL
OLKOVOLIKO  Tpoypappationd &vog obvvBetov resort project. To
€PELVITIKO  evilopépov  dev  meplopiletar otV KaTOypaen €vOg
TPOVTOAOYIGHOV 1) EVOG ypovodiaypappatoc. Avtibeta, egetdletor g
KpIoHEG TOPAUETPOL, OTMG Ol KOTNYOpieg KOGTOVG, 1 TAPAY®YUKOTNTO
TV cvvepyeimv, ot Kabvotepnoelg tpounbeidv kot M dabecipotnTa
TOPWV, EXNPEALOVV TN GUVOAIKT) GUUTEPUPOPA TOV £PYOV.

O Baocikdg 6KomOS £ivar 1 LETATPOTT TPOYLATIKDV OESOUEVMV EPYOV
og gpyodeio dowmTtikng a&ordynons. Me v évvola avti, 1 avdivon
evaoOnoiog dev avtipeToniletor ®g amAn oplunTiky doknon, oA ©g
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UNYOVIGHOG VIOGTAPIENG omopdoemy. MEc® NG TOCOTIKOTOINoNG
mlovadv anokiicemv, N doiknon pmopel va avayvepilel to medio mov
GUYKEVIPMOVOLV T LEYOAVTEPT] OLKOVOLLLKT] KO YPOVIKT evancOncio Kot
VO OPYOVOVEL TPOANTTIKG LETPOL EAEYYOV.

II. MEGOAOAOTI'TA

H epguvntik) mpocéyyion eivar cuvdvaoTtiky, KabdG eVoOUATMOVEL
BepnTiKn TeKUNPiOOoN, EPUPULOCHEVT] LEAETN TEPIMTOOTG KOl TOGOTIKY
aviivon. Apywd mpoyportomoeiton PAoypa@iky emoKOTNON GE
nedio OTwG 1 d10lknom TEYVIKAOV EPY®V, O YPOVIKOS TPOYPOULLATIOUOS, T
KOGTOAGYNOM, M aviivon Kwdvvov, to Earned Value Management kot
N  Tmopoyoywotnto  ocvvepyeiov. H o Beopnukry  ovty  Pdon
¥XPNOWOTOLEITOL Yot TN SOUUOPPMOCT TOV EVVOLOAOYIKOD TANIGIOL TNG
£pevvaG.

Ye 0gbtepo  eminedo, 0EOTOOVVTOL OEJOUEVO, OmO  TPOYUOTIKO
KTiplokd €pyo  peydng KAipokag, To omoio aeopd  Eevodoyelakd
cuykpotnpo mepintov 250 dmpatiov oe vnowwtikn mepoyn. To épyo
TEPILAUPAVEL VEEG KOTAOKEVES, TAPEUPACELG OE VPIGTAUEVESG VITOSOUEG,
SPOPETIKOVG  TOTOVG  SMUATIOV KOl  EKTETAUEVEG  KOLVOYXPNOTEG
gykataotdoelg. H vmolotikomro ewodyst mpdobetovg meplopiopoie,
OMMOG UETAPOPES VAK®V, O100ectOTNTO EEEIOIKEVUEVOL TPOCHOMTIKOV
Ko qvEnpévn eEAptnon omd TV QOSGTIKY GAVGIdL.

Kevipwa dedopéva g avdivong omotelovv o avabewpnpuévog
kaBapdg mpoimoroyiopds vyovg 43.769.899,80 € kot to Poockd
ypovodidypappa didprelag 606 nuepmv. Ta dedopéva opyavmdvovtal oe
KaTNyopieg KOGTOVG Kol GE PAGELS YPOVOSIOYPALLUOTOS, MOTE VoL glvon
duvat) 1 oHVAEST OIKOVOLIKNG Kot ¥povikng dtdotaonc. H eneepyacia
mpaypatonoteiton pe ™ ypnon Microsoft Excel yio v owkovopukn
avaAivon kot Microsoft Project yio t ypovikn diepgdvnon.

H avdivon mepilapfdvel one-way sensitivity analysis yio kpioyleg
Kotnyopieg  KOOGTOLG, YPOVIKG cevaplae  Kobuotépnong, oevapua
petafoing mapoy®ykoTNTag Kot 0OAOKANpmuévn cvykpion Best Case,
Base Case kot Worst Case. H peBodoroyia givar kupiog vieteppiviotikn
Kot oevoplakn. Aev amookomel otnv mPOPAeyn HE OTUTICTIKEG
TOOVOTNTEG, GAAG OTNV KOTAVONGT TOL £0povg TOAVAY OTOKAMGEDV
Kot ot SN TIKN 0a&lomoinNcT TOV AToTELEGHATOV.

III. ENTAEIT'MENA AITIOTEAEEMATA

H avdivon kdctovg £51&e OTL 0 TPOVTOAOYIOUOG OEV KOTAVEUETOL
LOOUEPDG, OALD CUYKEVIPMVETAL GE CLYKEKPILEVEG KOTIYOPIEG LYNANG
Bapotntag. H onuaviikdtepn katnyopio eivor to Concrete, pe
mpovmoroyopd 4.642.253,80 €, dnradn 10,61% tov cuvorov. Avénon
10% otnv katnyopio avty odnyel oe mpdcbetn emPdapvvon mepimov
464.225,38 €. H xamyopioc HVAC, pe mpodmoroyiopo 3.370.000,00 €,
eppaviCetar emiong kpiown, enedn emnpedlel TOLTOXPOVE KOGTOG,
AELTOVPYIKY TOWOTNTO, commissioning kot SLVATOTNTO TAPASOCNG TOL
épyov og mAnpN Agttovpyio.

Enpovtikn etvon kon n kornyopio. Contingency, 1 omoio dev anotelel
TaPAy®YIKY epyooia, oAld amobepoatikd kwvddvov. H mpoémpn 1 un
eAEYXOUEVT] KATAVAA®OT| TNG UTOPEL V. TEPLOPIGEL TNV KOVOTNTO TOV
€pyov vo amoppod  peTayeVESTEPES amokAicels. Avrtictoyo, T
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Finishes ka1 ot e1d1kég kataokevég £xovv avénuévn onpacio AOy®m ™G
@VONG TOL £PYOV MG resort VYNAGOV amottoemv, Omov 1 aednTiky, N
TOLOTNTO VAIKAOV KOL 1) EUTEPIO TOL TEMKOD YPNOTI GLVOEOVTAL LE TNV
eumopikn a&io tov mpoidvtoc.

MpolmoAoylopég | Xpovodlaypaupa || NapaywykéTnta

=F

Evomotnpévo
Project Controls

—

MpounBeteg Kivbuvog

Zynpe 1. Evvooloyuk) 6ovdeon Pucik@dv petafintdv eréyyov £pyov.

MéyeBog Tupf / sdpnpa

NpounoAoylopag 43.769.899,80 €

Baoikr] Bldpkela 606 nuéEpeg

Cost drivers Concrete, HVAC, Finishes, Special Construction, Contingency

NpopriBeLeg +30 nuéPEg 636 Npépeg (+4,95%)

Worst Case 711 npépec (+17,33%) kat kooTOE +3,93%

AvBpumvol ndpol nep. 180 epyaldpevol / 109.080 avBpwnonuépeg

Mivaxag 1. Bacwkd pey£dn kou kopra awoteréopato TG ovaivong.

H ypovikr] avéivon avédei&e oxoun toxvpotepn svorcbnoio. H
Baocwn Owdpkew Tov €pyov  givaw 606 muépec. Kabvotépnon
mpounBetdv katd 30 mpépeg odnyel oe véa Sudpkewn 636 nuepmv,
dnAadn oe avénon mepinov 4,95%. H peiwon mapayoyikdmrog Katd
10% upmopel va odnynoel oe ddpkela mov mpooeyyiler tig 666-673
nuépes, avéroya pe to Swbéowwo float ko TG duvaTdOTNTEG
amoppoOPNoNG TOV  KAOVOTEPHOEWY. XTO OUGHEVEG GULVOVOGHEVO
oevaplo, Omov ocuvvumdpyovv kabvotépnon mpoundewdv, peimon
TAPOYOYIKOTNTOG Kol TPOGOETEG SOTAPOYES, 1 OLUPKELDL AVEPYETAL GE
711 nuépec.

To amotéheopa avtd eivar kaboplotikd, KobnOg 1 xpovikn amdkiion
tov Worst Case avépyetar oe 17,33%, evd 1 avtictoyyn OtKovopukn
andkhon etvar 3,93%. Zuven®dg, 1 YPOVIKT| S1GCTOCT AVASEIKVIETOL MG
0 1oXVPOTEPOG TOPayovTog cuoTNUKhG gvatcOncios. Ewwd oe éva
resort project, m KoBvotépnon upmopel va emmpedost TV Evapén
Agrtovpylog, TNV TOVPIOTIKY TEPindo, TV eumopikr| aglomoinon kot
GULVOAIKT| OTOS00N TNG EXEVOVOTC.

H avéivon mopayoyodtntog enPefardverl 6Tt ot avBpdmivol mopot
dev mpémel va agtoAoyovvtor povo mocotikd. H péon oteléymon tov
épyov extwndnke oe mepimov 180 epyaldpevovg, pe cuvvolikn
Osopntic) amaitnon 109.080 avBporonuepodv. Qotdco,  adEncn Tov
aplipov epyalopévov dev odnyel arapaitnto o avaloyn emttdyvvon,
S0TL pmopel vo SMUIOVPYHCEL GUUEOPNOT, OVALOVES, GUYKPOVGELS
ocuvvepyeiov kot avénuéveg avaykes emiffheync. o tov Adyo avtd,
TOPOYy@YIKOTNTO TPEMEL va. Tapakorovbeitar pe deikteg onmg Labour
Efficiency, SPI, CPI, Procurement Reliability kot Contingency Burn
Rate.

Ta evprjpato cvvtibevior o€ €va evomompévo mAiGlo project
controls. To mAaicto owtd cvvdést cost control, schedule control, look-
ahead planning, procurement risk log, productivity dashboards ot
Sayeipion anpoPréntov. Me avtdv tov Tpomo, 1 S10iknon petakveiton
amd TNV OTOAOYIOTIKY TOpaKoA0DONGN otV TpoAnmTikn Swyeipion,
dAadn otov £€ykaipo eVIomopd thoswv mpwv avtég eEelyboldv oe
cofapéc amokAoels.

IV. XYMIIEPAXMATA

H epyooia kotodnyel oto cvunépocpo 0Tt M emtvyng Stoiknom
ULEYGA®V KATAGKEVAGTIKAOV EPYMV OTONTEL OAOKANPOUEVT] KO SUVOLULKT
mpocgyyon. To KOGTOG, 0 YPOVOG, 1| TAPAYWYIKOTNTA, Ol TPOUOELES Kot
0 kivduvog dev Umopodv vo. a&loAOoYoUVTIOL OTOHOVOUEV, KAOMG
oAMAETIOPOVV GUVEXDG KOl emnpedlovVy TN GULVOAKN €midOGN TOL
£pyov.

H xbOpuo cupPorr) g pLerétng elvor 0Tt HETATPETEL £Vl TPAYHATIKO
oOVOLO Jdedopévev  €pYoy G  EPUPUOCHEVO TANIGLO  SLOWKNTIKNG
avdivong. H avdivon gvaicOnoiog enttpénet tov eviomopd kpicpov
cost kat time drivers, T GUYKPLON EVOALOKTIKOV GEVOPI®V KOl TNV

avamtuén TPOKTIKOV OTPUTNYIKOV BeltioTomoinong. Ot
ONUOVTIKOTEPEG TPOTACEL OQPOPOVV GTOYELUEVO cost control og
Concrete, HVAC, Finishes, Special Construction kot Contingency,
GLOTNUOTIKY TopakolovOnon kpioung kot oyedov Kpiong Stadpoungs,
early procurement strategy Yy  kplowwo  mokéta,  Oeikteg
TOPAYOYIKOTNTOG Kot vePYT| dloeipion tmv anpoPfréntmv.

Mopd Tovg TEPOPIGHOVG TG, KLPIOG TN YPNOT VIETEPUVIOTIKOV
oEVOPIMV KoL O)l GTOXOGTIKOV TPOGOUOIDGEMY, 1| HEAETN TOPEYEL EVOL
oyvpd TANICIO Yo TV Katovonon g gvaictnoiog cvvbetwv Epymv.
Meldovtikn épevva pmopel va evoopatdcst Monte Carlo simulation,
mnpn dedopéva Earned Value Management kot GUYKPLTIKY £QOpUOYT
o€ TEPLooOTEPQ Tesort projects. Zuvolikd, 1 epyacio emPefardver 0t n
aviivon svawodnoiog, o6tav Pociletanr oe mpaypoticd dedopéva Ko
GUVOEETAL e TTPOKTIKG Epyaleiol project controls, umopel vo amotehécet
OVGLOCTIKO UNYXOVICUO VTOGTNPIENG OTOPAGEMVY Kol VO, GUUPGAEL GTHV
EMTUYN OAOKANPMOT £PY®V HEYAANG KAILOKOG.
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Abstract - This extended summary presents the core findings of a
diploma thesis on time and cost planning for a large-scale building
construction project. The study investigates the interrelationship
between budget, schedule, productivity, procurement and risk,
using a real resort development project located in a Greek island
environment as a case study. The methodology combines literature
review, analysis of actual cost and schedule data, deterministic
sensitivity analysis and scenario-based evaluation. The revised net
project budget amounts to €43,769,899.80, while the baseline
project duration is 606 days. The results indicate that the most
influential cost drivers are Concrete, HVAC, Finishes, Special
Construction and Contingency. At the same time, the time analysis
demonstrates that the project is highly sensitive to procurement
delays, productivity losses and combined deviations. In the adverse
scenario, the total duration increases to 711 days, corresponding to
a 17.33% increase, while the total cost increases by 3.93%. The
study concludes that large-scale construction management requires
an integrated project controls framework that connects cost, time,
productivity, procurement and risk. Sensitivity analysis is therefore
not treated as a purely numerical exercise, but as a practical
decision-support mechanism for identifying critical drivers,
comparing scenarios and supporting timely corrective action.
Keywords - Time planning, cost planning, construction projects,
sensitivity analysis, project controls, productivity, risk-based
scheduling.

L. INTRODUCTION

The delivery of a large-scale building construction project is a
complex managerial and technical process. Its success depends not only
on the quality of the initial design, but also on the ability of project
management to continuously control the interaction between cost, time,
resources and risk. In resort projects, where completion is closely
related to opening dates, seasonality and operational readiness, schedule
deviation may become a strategic issue with consequences greater than
a direct cost overrun.

The present thesis focuses on the integrated time and cost planning
of a complex resort project. The research scope is not limited to the
description of a budget or a baseline schedule. Instead, it examines how
critical parameters such as cost categories, crew productivity,
procurement delays and resource availability affect the overall
behaviour of the project system.

The main objective is to transform actual project data into a
managerial assessment tool. In this sense, sensitivity analysis is not
considered a simple numerical exercise, but a decision-support
mechanism. Through the quantification of potential deviations, project
management can identify the areas that concentrate the highest cost and
time sensitivity and can develop proactive control measures.

II. METHODOLOGY

Dimitrios Koulouriotis
Professor, National Technical University of Athens
Consulting Professor, HOU
Supervisor Professor A’
Engineering Project Management, HOU
koulouriotis.dimitrios@ac.eap.gr

The research approach is mixed and applied, combining theoretical
documentation, case study analysis and quantitative evaluation. First, a
literature review is conducted in the fields of construction project
management, scheduling, cost planning, risk analysis, Earned Value
Management and crew productivity. This theoretical background
provides the conceptual framework for interpreting the case study data.

Second, the thesis uses data from a real large-scale building project
concerning a resort complex of approximately 250 rooms in an island
location. The project includes new construction, interventions in
existing infrastructure, different room typologies and extensive common
facilities. The island context introduces additional constraints, such as
material transportation, availability of skilled labour and increased
dependency on the supply chain.

The central dataset consists of a revised net project budget of
€43,769,899.80 and a baseline schedule of 606 days. The budget is
organized into cost categories, while the schedule is structured through
phases, sub-phases and activities. This allows the economic and
temporal dimensions to be analyzed as interdependent variables.
Microsoft Excel is used for cost analysis and scenario calculations,
while Microsoft Project is used for the investigation of the schedule
dimension.

The analysis includes one-way sensitivity analysis for critical cost
categories, time-delay scenarios, productivity variation scenarios and an
integrated comparison of Best Case, Base Case and Worst Case. The
methodology is mainly deterministic and scenario-based. Its purpose is
not to produce probabilistic forecasts, but to understand the range of
potential deviations and to translate the results into managerial
recommendations.

III. SELECTED RESULTS

The cost analysis shows that the project budget is not evenly
distributed across all categories, but is concentrated in a limited number
of high-impact cost drivers. Concrete is the strongest cost category, with
a budget of €4,642,253.80, corresponding to 10.61% of the total. A 10%
increase in this category produces an additional cost of approximately
€464,225.38. HVAC, with a budget of €3,370,000.00, is also critical
because it affects not only the budget, but also operational quality,
commissioning and the ability of the project to be handed over in a
functional condition.

Contingency is also of particular importance. It is not a direct
production activity, but a strategic risk reserve. Its early or uncontrolled
consumption may reduce the resilience of the project against later
deviations. Finishes and Special Construction are equally significant
due to the nature of the development as a high-demand resort, where
aesthetics, material quality and end-user experience are directly related
to commercial value.
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Budget Schedule H Productivity

=

Integrated
Project Controls

—

Procurement Risk

Figure 1. Conceptual connection of the main project control variables.

Parameter Vvalue / finding

Project budget €43,769,899.80

Baseline duration 606 days

Cost drivers Concrete, HVAC, Finishes, Special Construction, Contingency

Procurement +30 days 636 days (+4.95%)

Worst Case 711 days (+17.33%) and cost +3.93%

Human resources approx. 180 workers / 109,080 person-days

Table 1. Main parameters and selected findings of the analysis.

The time analysis reveals an even stronger sensitivity. The baseline
project duration is 606 days. A 30-day procurement delay leads to a new
duration of 636 days, or an increase of approximately 4.95%. A 10%
productivity loss may increase the duration to approximately 666-673
days, depending on the available float and the ability of the project to
absorb delays. In the adverse combined scenario, where procurement
delays, productivity loss and external disruptions coexist, the duration
increases to 711 days.

This result is critical because the schedule deviation in the Worst
Case reaches 17.33%, while the corresponding cost deviation is 3.93%.
Therefore, the time dimension emerges as the strongest factor of
systemic sensitivity. In a resort project, schedule delay may affect
opening dates, the tourism season, commercial exploitation and the
overall investment performance.

The productivity analysis confirms that human resources should not
be assessed only quantitatively. The average workforce is estimated at
approximately 180 workers, with a total theoretical requirement of
109,080 person-days. However, increasing the number of workers does
not necessarily produce proportional acceleration, since it may generate
site congestion, waiting time, crew conflicts and increased supervision
needs. For this reason, productivity should be monitored through
indicators such as Labour Efficiency, SPI, CPI, Procurement Reliability
and Contingency Burn Rate.

The findings are synthesized into an integrated project controls
framework. This framework connects cost control, schedule control,
look-ahead planning, procurement risk log, productivity dashboards and
contingency management. In this way, project management moves from
retrospective reporting to proactive control, aiming to identify negative
trends before they develop into major deviations.

IV. CONCLUSIONS

The thesis concludes that the successful management of large-scale
construction projects requires an integrated and dynamic approach.
Cost, time, productivity, procurement and risk cannot be evaluated in
isolation, because they interact continuously and affect the overall
performance of the project.

The main contribution of the study is that it transforms actual project
data into an applied managerial analysis framework. Sensitivity analysis
enables the identification of critical cost and time drivers, the
comparison of alternative scenarios and the formulation of practical
optimization strategies. The most important recommendations concern
targeted cost control for Concrete, HVAC, Finishes, Special
Construction and Contingency, systematic monitoring of critical and
near-critical paths, early procurement strategy for critical packages,
productivity indicators and active management of contingency reserves.

Despite its limitations, mainly the use of deterministic scenarios
rather than stochastic simulation, the study provides a strong framework
for understanding the sensitivity of complex projects. Future research
could incorporate Monte Carlo simulation, complete Earned Value
Management data and comparative application to additional resort

projects. Overall, the thesis confirms that sensitivity analysis, when
based on actual project data and connected with practical project
controls tools, can serve as a meaningful decision-support mechanism
and contribute to the successful delivery of large-scale construction
projects.
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