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ANALYSIS OF THE RISKS OCCURRING DURING
CONSTRUCTION

Abstract. The article focuses on analyzing the risks that occur during imple-
mentation of investment construction projects. It analyzes the risk concept core,
identifies risk sources, and classifies risks by the time of their occurrence (risks
before the construction completion, risks after the construction completion). The
article presents the methods used to analyze the risks that occur in the course of
implementing investment construction projects: analogy method, statistical anal-
ysis method, sensitivity analysis method, examination method, diagram method,
and normative method. Main consequences of risk realization are defined as well
as ways of their mitigation. The article determines that of the principal impor-
tance is the impartial and unbiased analysis of the situation on the investment
construction market in the context of the general state in a corresponding region
and entire country. It is discovered that it is necessary to timely identify the risks
happening during the project implementation. The risks’ influence on the eco-
nomic and operational components of construction is defined. The article reviews
the basic mechanisms of risk management in cyclic stages lasting from the project
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commencement to its completion: identification and definition of a risk; develop-
ment of measures to mitigate the revealed risks; implementation of the developed
plan in the project; analyzing introduction of the project implementation supervi-
sion. Using the presented risk identification methods will encourage enhancing
the effective realization of investment construction projects and decrease of actual
expenses for project implementation, which are envisaged in the quantity survey-
ing documents by revealing probable risks, their identification, and further fair
allocation of the identified risks among the stakeholders of investment construc-
tion projects.

More detailed researches prioritize issues of developing a risk management
methodology for implementation of investment construction projects and adop-
tion of a matrix approach to risk allocation among the project realization stake-
holders.

Keywords: construction, risk, risk management, violation, risk analysis me-
thods, technological process, construction works, construction facility, invest-
ment construction project.

AHAJII3 PU3UKIB, III0 BUHUKAIOTH
Y IPOIIECI BYIIBHUIITBA

Amnoramis. [IpoananrizoBano pusuKH, 1110 BUHUKAIOTh y TIPOIECi peaJsizartii
iHBeCTHIiTHO-Oy AiBEJIbHUX TPOEKTIB. PO3IJISIHYTO CYTHICTh TIOHSITTS PUBKKY,
inenTHdiKOBaHI JxKepesia pU3HKIB, 3/lilicHeHO Kiaacudikalliio pusukisB 3a cde-
pOI0 BUHUKHEHHS (PU3UKHU JI0 3aBepIIeHHsT OyiBHUIITBA, PUSHKH TTiCJIsT 3aBEP-
mernst OyaiBauIrTBa). [IpecTaBieHo MeTo/ i aHaIi3y PU3UKIB, 10 BHHUKAIOTH
y mpoleci peasizaiii iHBeCTUI[IHHO-OYAiBEIbHUX MPOEKTIB: METOJ[ aHaJIOTiH,
METO/l CTATUCTUYHOTO aHaJi3y, METOJl aHAJi3y YyTJIUBOCTI, €eKCIIEPTHUI MeTO/,
MeTO/l iiarpaM, HOPMAaTUBHUI METO/I.

BusnaueHno ocHOBHI HacJiIKu peasiizallii pU3uKiB Ta 3aX0/I1 MO0 1X MiHIMi-
3ailii. BcraHoBiieHo, 110 TIPUHITUIIOBE 3HAYEHHsT Ma€ 00’€KTUBHUI Ta Heylepe-
JUKEHWIT aHauli3 CUTYallii, [0 CKJIajacs Ha iIHBeCTHIIHHO-OY1iBeJIbHOMY PUHKY B
KOHTEKCTI 3araJlbHOTO CTaHy y BiJIITOBiIHOMY peTioHi Ta B KpaiHi 3arajioM. Buss-
JIEHO HEeOOXiHICTh CBOE€YACHOI ieHTrdiKaIlil pU3HKIB, sIKi BUHUKAIOTH I/ Yac
peastizaifii MPOeKTiB Ta BU3HAYEHO iX BIJIMB HA €KOHOMIUHY Ta eKCIIyaTalliiny
CKJIaJ10Bi Oy IiBHUITBA. PO3IJISIHYTO OCHOBHI MeXaHi3MU YIIPaBJIiHHS PU3UTKAMY,
110 IIpe/ICTaB/IeH] HUKJIIYHUMU eTallaMi, SIKi TPUBAIOTh BiJl IIOYATKY 1 10 MOMEH-
Ty 3aBEpIIEHHs TPOEKTY: BUSIBJICHHS i BUSHAUYEHHS PUBUKY; PO3POOJIEHHS KPO-
KiB JIJIsT 3HVDKEHHST BUSIBJIEHUX PU3UKIB; BIPOBAJKEHHST PO3POOJIEHOTO TJIaHy B
IIPOEKT; TIPOBEJICHHS aHai3y BIIPOBA/KEHHS HAIJIy 3a peasi3alli€io MPoeKTy.
Bukopucranns npeicraBieHnX MeTOIB 1IeHTUHTU(IKAI] PU3UKIB CIIPUSITAME
iBUIEHHIO eeKTUBHOCTI peasizailii iHBeCTHIIHHO-OyIiBEeJIbHUX TIPOEKTIB Ta
3MEHIIIEHHIO PealbHIX BUTPAT HA Peasi3aliiio MPOeKTiB, mepeadadeHux KOITo-
PHCHOIO JIOKYMEHTAITIEIO MIJISIXOM BU3HAUYEHHST MOKJIMBUX PU3UKIB, iX i71eHTU]I-
Kallii Ta MoJiabIIoMy CIIPABEJAJMBOMY PO3IO/Iii i/IeHTU(hIKOBAHUX PU3NKIB MixK
y4aCHUKaMU iIHBECTUIIHHO-OYIiBEJIbHUX TIPOEKTIB.
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Y 6inblr geTanbHUX AOCTIAKEHHSIX IPIOPUTETHUM € IIUTAHHS PO3POOIEHHS
METO/I0JIOTI] yIIpaBJIiHHSI PU3UKAMU ITijI Yac peasrisallii iHBeCTUIIHHO-Oy1iBeb-
HUX MPOEKTIB Ta 3aIIPOBA/KEHHST MATPUIHOTO TiXOY /10 PO3IOIiNy PU3UKIB
MIJK YYaCHUKAMU peaJsii3allii IpoeKTiB.

KouoBi cioBa: OyiBHUIITBO, PU3UK, YIPABIIHHS PU3WKAMM, TIOPYIIEHHS,
MEeTO/IV aHaJIi3y PU3UKIB, TEXHOJIOTIYHUN TTporiec, Oy aiBesbHi podoTH, 00’€KT Oy -
JIIBHUIITBA, IHBECTHUIIHO-OY/1iBEJIbBHUI TIPOEKT.

AHAJIN3 PUCKOB, BOSHUKAIOHIUX
B ITPOLLECCE CTPOUTEJIbCTBA

Annotanus. [IpoanannsupoBaHbl pUCKH, BO3HUKAIOIIME B IIpoIlecce peasin-
3aIlMy MHBECTUIMOHHO-CTPOUTEJBHBIX IIPOEKTOB. PaccMoTpeHa CyTh MOHATHUS
pucka, naeHTU(hUIIMPOBAHBI HCTOYHNUKHU PUCKOB, OCYIIlECTBJIeHA KIaccu@uKaius
PUCKOB 110 c(hepe BO3HUKHOBEHUSI (PUCKHU /10 3aBePIIeHIS CTPOUTENbCTBA, PUCKU
nocJie 3aBeplieHus: crpoutesibetsa). [IpescraBienbl MeTobl aHATM3Aa PUCKOB,
BO3HMKAIOIIUX B IIpoIlecce peasnsali HHBECTUIIMOHHO-CTPOUTEIbHBIX ITPOEK-
TOB: METO/l AHAJIOT U4, METO/] CTATUCTUYECKOT0 aHAIN3a, METO/l aHAJIN3a UYBCTBU-
TeJIbHOCTHU, 9KCIIEPTHBII METO/T, METO/1 IMarpaMM, HOpMaTUBHBIN MeTo1. Onpe/ie-
JIeHbI OCHOBHBIE T10CJIe/ICTBUS Pean3aliii pUCKOB U Mepbl 110 UX MUHUMHU3AI1H.
YeTaHOBJIEHO, YTO MPUHIMITHAILHOE 3HAYEHNE UMeeT OOBeKTUBHBIN U Oecrpu-
CTPACTHBII aHA/IN3 CUTYAIUH, CTOKUBIIEHCS Ha UHBECTUIITMOHHO-CTPOUTETbHOM
PBIHKE B KOHTEKCTE O0IIEro MOJIOKEHUS B COOTBETCTBYIOIIEM PETHOHE U B CTPAHE
B 11eJI0M. BbIsiBiieHa HEOOXOAMMOCTD CBOEBPEMEHHON MAECHTH(hUKAIINI PUCKOB,
BO3HMKAIOIIUX BO BpeMsl peain3alliy IIPOEKTOB U Olpe/ie/ieHO WX BJIUSHHUE Ha
9KOHOMMYECKYI0O U 3JKCIUIyaTal[MOHHYIO COCTaBJsONIMe cTpouTesbcTBa. Pac-
CMOTpEHbl OCHOBHbIE MEXaHU3MBbI YIIPaBJIEHUS] PUCKAMM, IIPe/ICTaBJECHHbIE 111-
KJIMYECKUMH dTallaMi, KOTOPbIe ITPOJIOJIKAIOTCS OT HayajJa U 10 MOMeHTa 3a-
BepIEHUsT TIPOEKTA: BhISIBJIEHNE W ONpeesieHre PUCKa; pa3padoTKa IaroB JIJist
CHUKEHUS BBISIBJIEHHBIX PUCKOB; BHEIPEHME Pa3pabOTaHHOTO TIJIAHA B MTPOEKT;
IIpoBe/leHre aHaIu3a BHEJAPEeHUs HaJ[30pa 3a peajusaliieil mpoekta. Vcnomnb3o-
BaHUE IPEACTABJIEHHBIX METOIOB WICHTUHTU(MUKAIME PUCKOB OyIeT crocob-
CTBOBATb MOBBINIEHNIO 3(PHEKTUBHOCTH peannsalii WHBECTUIIMOHHO-CTPOU-
TeJIbHBIX TIPOEKTOB 1 YMEHBIIEHUIO peabHbIX 3aTPaT Ha PeaJn3aliio IIPOeKTOB,
IIPe/lyCMOTPEHHBIX CMETHON JIOKyMeHTaIuel MyTeM oIpeie/ieHIs BO3MOKHbBIX
PUCKOB, UX HAeHTU(hUKAIUKM U JaJbHelIIeM CIpaBelJInBOM pacipe/ieleHuN
UAeHTU(UIIMPOBAHHBIX PUCKOB MEXK/IY YYaCTHMKAMM WHBECTUIIMOHHO-CTPOU-
TeJIbHBIX IIPOEKTOB.

B 6oustee metanbHBIX UCCIEIOBAHUSIX TPUOPUTETHBIM SIBJISIETCSI BOITPOC pa3pa-
GOTKM METOJIOJIOTHH YTIPABJIEHUsI PUCKAMU BO BPEMs PeaT3aliii HHBECTHIINOH-
HO-CTPOUTEJIbHBIX IIPOEKTOB M BHe[peHNe MaTPUYHOIO MO/X0/Ia K pacipeele-
HUIO PUCKOB MEXK/y YYaCTHUKAMU Peau3alii IIPOEKTOB.

KioueBble cioBa: CTPOUTEILCTBO, PUCK, YIIPABJIEHUE PUCKAMU, HApYIIeHUS,
METO/IbI aHAJIM3a PUCKOB, TEXHOJOTMYECKHUIT MPOIECC, CTPOUTENbHBIE PabOTHI,
0OBEKT CTPOUTENHCTBA, MHBECTUITHOHHO-CTPOUTEIBHBIN MTPOEKT.
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Problem statement. The present-
day environment where enterprises of
the Ukrainian construction industry
are functioning is extremely compli-
cated. Competition, fast changes in
the market situation, and unsteady po-
litical situation give rise to risks in the
course of investment construction pro-
jects implementation.

As a consequence of the indefinite
situation, it is impossible to avoid the
risks occurring during construction.
Success of investment construction
projects fulfillment depends on how
correctly can stakeholders of such pro-
jects find their way in complex situa-
tions and how negative factors will be
foreseen and considered, which can af-
fect project implementation. Top ma-
nagers of an enterprise are not supposed
to avoid a risk completely, they should
foresee, assess, and mitigate its negative
consequences to the minimum, which
justifies a need to learn how to manage
risks.

Analysis of the latest studies and
publications. A considerable contri-
bution to developing theoretical and
applied problems of housing construc-
tion risk regulation has been made by
foreign and Ukrainian scholars, namely
V. Vitlinsky, P. Verchenko, M. Heley,
Yu. Konovalov, Ya. Malyk, O. Myronoy,
O. Nepomnyashchyy, N. Reverchuk,
S. Reverchuk, I. Yakhneyeva.

Purpose of the article. Purpose of
this article is classifying the risks that
occur during the implementation of in-
vestment construction projects.

Presentation of basic material. In
construction, it is usual to observe typi-
cal failures to meet construction dead-
lines [1]. Notably, actual expenses for
project implementation exceed the ones

stipulated in the cost estimate. Disco-
vering causes of such failures inevitably
leads to analyzing the project fulfill-
ment conditions and risks that affected
it at various implementation stages.
Therefore, it is very important to iden-
tify the risk sources instead of focus-
ing on revealing separate factors of risk
occurrence [2]. The most widespread
causes of violations coming to pass dur-
ing investment construction projects
are deemed to be: owner’s interference,
insufficient experience of contractor,
insufficient funding, low work perfor-
mance, slow and unqualified decision-
making, irrational planning, and sub-
contractors’ incompetence [3].

The works dedicated to risk re-
search including those in logistic sys-
tems and supply chains [4] list various
parameters and essence of risks. On the
grounds of this information, the follow-
ing options of risk essence definition
can be enumerated:

* Risk is a deviation from the ex-
pected course of events.

* Risk is a balance of possible reve-
nues and losses, a balance of likely and
unlikely threats of losses.

* Risk is a probability to fail to re-
ceive a revenue partially or completely
should any unwanted events happen.

* Risk is a situation or event whose
occurrence can cause deviations —
negative consequences, and simultane-
ously influence positively, i.e. have a
positive effect.

At the same time, a risk probabi-
lity or threat is presented in parameters
whose evaluation allows determining
the risk’s significance. The latter op-
tion reflects the risk’s core in the most
comprehensive way and corresponds to
the risk definition under the national
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standard JICTY ISO 9000:2015 (ISO
9000:2015, IDT): “Risk is an impact
of indefiniteness, which shows in de-
viation from the expected result, ei-
ther positive or negative” [4]. Risk is
often characterized by a combination
of events’ consequences and occur-
rence probabilities related to them [4].
A probable risk is often defined in rela-
tion to potential events and their con-
sequences or to a combination thereof.
Simultaneously, the standard point out
that indefiniteness is a state linked to a
shortage (even partial) of information,
comprehension, or awareness of an
event, its consequences or probability.
Due to that, of extreme importance in
the organization management system
is collection, storage, and analysis of
actual information about external and
internal risk factors.

It is noteworthy that the factors
limiting business operations of con-
struction companies are: shortage of
works orders; competition from other
companies; lack of qualified workers;
high taxes; insolvency of clients; high
cost of materials, structures, and prod-
ucts; insufficiency and worn-out condi-
tion of plant and equipment; high per-
centage of commercial credits [5]. To
raise competitiveness of organizations
in the construction field, it is necessary
to work out a risk management mecha-
nism that will make it possible to pre-
vent the risks from happening. The risk
management mechanism can be divided
into 4 basic stages:

* BUSBJICHHSI | BU3HAYEHHSI PU3U-
KY;

* PO3pobKa KPOKIB /ISl 3HUKEHHST
BUSIBJICHUX PUBHKIB;

*  BIPOBA/LKEHHSI PO3POOJIEHOTO
IJIaHy B TIPOEKT;
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* TIPOBEJEHHST aHai3y BIPOBa-
JPKEHHST HarJIsily 3a peastizalfi€io mpo-
eKTY.

All the four stages are cyclic and last
from the project commencement to it
s completion. By the sphere of occur-
rence, the risks can be external and in-
ternal [5].

External risks are the risks caused
by unfavorable influence from the
macro environment or objects functio-
nally linked to the building organiza-
tion (banks, investors, suppliers, taxa-
tion authorities, etc.). Internal risks are
the risks due to making wrong decisions
that can be brought about by insuffi-
cient attention to analysis and planning
of a building organization’s operations,
drawbacks of the current decision-
making system, etc. The risks related to
carrying out construction and installa-
tion works belong to internal risks of an
organization. They are divided in two
basic groups:

 category A — risks prior to con-
struction completion;

* category B — risks after construc-
tion completion (not covered in
this article). Herewith, category
B risks can result from manifesta-
tion of category A risks.

Category A risks lead to material
losses thus increasing the cost of con-
struction. Manifestation of these risks
is connected with an imperfect quality
management system in a construction
company and failure to meet the set re-
quirements.

Category A risks include:

* incompliance with the techno-
logical process during construction of
buildings;

* using poor-quality building mate-
rials and /or structures;




* exceeding time limits of construc-
tion.

In consequence of realizing the
risk of incompliance with the techno-
logical process during buildings con-
struction, it becomes necessary to re-
build the facilities under construction
and/or completed facilities. The main
measure to be taken to minimize such
risks are:

* designer’s supervision;

¢ client’s control through involving
a consulting engineer;

* establishing a system of penalty
sanctions for the contractor’s failure to
perform the contracted obligations;

e contractor’s insurance against
mistakes during construction and in-
stallation, negligence of workers and
technical staff;

« forming a financial reserve.

The risk of using low-quality build-
ing materials and/or structures can
result in various kinds of defects up
to destruction of facilities under con-
struction and /or completed structures,
which in their turn, make it possible to
realize such risks as:

* inflicting damage on life and
health of the construction staff;

* inflicting damage on life and
health and/or property of third parties
during construction works;

* litigations, etc.

As a result of realizing these risks,
there occur extra costs, failures to meet
project completion deadlines, and harm
to business reputation. Basic measures
to mitigate the risk of using inferior
construction materials and/or struc-
tures are:

* control on the part of the deve-
loper, including one by involving a con-
sulting engineer;

* establishing a system of penalty
sanctions for the contractor’s failure
to perform the contracted obligations
concerning use of poor-quality con-
struction materials or products;

* setting a schedule of construction
materials and technologies when con-
cluding a contract with the contractor
in order to prevent him from substitut-
ing lower quality ones for them;

* the contractor’s insurance against
possible destruction of structures un-
der construction and/or completed
structures;

* the contractor’s insurance against
possible killing of the building staff or
third persons due to construction mate-
rial defects;

« forming a financial reserve.

The risk of exceeding the construc-
tion time limits can arise in such condi-
tions:

« insufficient funding;

* design errors;

« irregular supplies of construction
materials;

« shortage of qualified staff, etc.

The risk consequences consist in
unpredicted expenditures and delaying
the facility’s commissioning deadline.
Main measures to be taken to minimize
this risk are:

* designer’s and engineer’s supervi-
sion of construction;

* calendar planning of construction;

* developing alternative chains of
construction materials supply;

* introducing a relevant system of
sanctions for violating the workplace
discipline;

« forming financial reserves.

In the construction field, it is rea-
sonable to analyze risks on the basis of
the below methods [3]:
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Analogy method. This method con-
sists in the following: the information
obtained from fulfillment of specific
projects can be used in the future, espe-
cially if the project is a typical one. In
particular, the data accumulated when
building every stage of facilities is used
during planning of works and supplies
of goods and products for the next stage
facilities.

Statistic analysis method. It can be
applied together with other methods
(first of all, the analogy method). This
method is used to verify the risk in-
fluence hypotheses with the required
information volume available, which
determines frequency of an event oc-
currence and amount of the inflicted
damage.

Sensitivity analysis method. This
method allows assessing the influence
of various factors on the project im-
plementation milestones. In housing
construction, such factors are change of
cost prices, steady operation of techni-
cal means, regular procurement of con-
struction materials, contractors’ high
quality performance. When the sen-
sitivity analysis method is used, they
evaluate boundary values of risk fac-
tors. Sensitivity analysis helps discover
the factors that affect the project results
at the most and choose the project im-
plementation option which is the most
risk-resistant.

Examination method. This method
is based on analyzing and using the
viewpoints that differ by their ap-
proaches to assess the risk parameters.

Diagram method. This method en-
visages making and analyzing the dia-
grams that reflect the relations of causes
and consequences, making it possible to
reveal the risk preconditions. Analysis
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of system diagrams or process diagrams
demonstrates interrelation of different
elements, factors, and mechanisms of
causality.

Normative method. This method
includes comparison of real risk para-
meters with the set normative values.
Thus, limits of plant use at construction
sites are stipulated in corresponding
regulations, whose exceeding results in
losses due to ineffective use of funds. In
practice, it is quite challenging to keep
all the listed risk sources in control.
That is why a mandatory condition of
effective risk management is operation
of the information system with a sepa-
rate subsystem of risk factors monitor-
ing. Continuous input of relevant and
true information to the system and its
urgent processing allow timely reaction
to changes at various levels. Effective
process of managing the documented
information in the quality management
system is a prerequisite for effective risk
management and mitigation of their ef-
fects on results of a building organiza-
tion’s operation.

Conclusions and prospects of fur-
ther research. In unstable economic
conditions, one can see a growing
number of risks affecting the imple-
mentation of investment construction
projects. These risks threaten such pro-
jects’ stakeholders not only with essen-
tial decrease of revenues but also pos-
sible losses.

At the stage of risk identification,
of crucial importance is analysis of the
current situation at the investment
construction market, as well as the
overall state in the country and region
to take preventive measures aimed at
risk mitigation. Therefore one needs
to identify the factors determining the




level of risks that can be then classified
by their corresponding categories and
features.

Irrespective of the fact that it is im-
possible to take into account all risks
that can arise while an investment
construction project is being fulfilled,
determination of risk analysis methods
with a purpose of their structuring will
advance effective realization of invest-
ment construction projects through
identification and mitigation of risks
occurring at all stages of project imple-
mentation, and also through their fair
allocation.

In further studies, the priority in
this matter should be given to develop-
ing a methodology of risk management
during implementation of investment
construction projects.
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