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FUNCTIONAL-TECHNOLOGICAL SUBSYSTEMS OF DIGITAL
TRANSFORMATIONS OF BUSINESS PROCESSES AND
ORGANIZATIONAL STRUCTURES OF CONSTRUCTION ENTERPRISES

The article presents methodology of business processes reengineering (BPR) in
the modern construction organizations adapted to dynamically changing conditions
of the internal and external environment.

The ontological analysis carried out in the article allowed to distinguish the
dominant characteristics of business process reengineering (BPR) as a phenomenon
and a target project. It was justified to consider reengineering through the following
dominants:

— mandatory for reengineering format of a temporary specialized project
of local or cardinal transformations,

— the main goal of BPR is to direct the transformation of business
processes, operational and production and administrative systems of the enterprise -
for their joint reconfiguration to ensure a sharp increase in competitiveness of the
studied enterprise (among similar enterprises in actually occupied or potential
markets ;

— increase in the functional quality of production and administration
processes, which will ultimately ensure a significant increase in the quality of the
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operating system of the enterprise and a proper increase in its resilience to crises
(destruction, loss of economic balance and financial stability, bankruptcy, etc.).

Formalization of the BPR methodology ensures the combination of reverse and
direct reengineering stages. The results of the study allow solving urgent problems of
increasing the competitiveness of construction organizations through reengineering
design. The scientific significance of the study lies in the development of a component
methodology for modeling reengineering of business processes. The practical
significance of the use lies in the application of the study in the real sector of the
economy during the restructuring and reform of construction organizations. The
scientific novelty of the study lies in the development of a methodology and
conceptual provisions for systemic management of business process reengineering of
building organizations based on the use of the process approach.

Keywords: business processes reengineering;, BPR; component methodology;
formalization of the business processes structure; restructuring, reorganization.

Statement of the problem. In the construction industry recently there are
serious quantitative and qualitative changes, which together with the known
achievements cause a number of difficulties in the management and organization of
construction production due to the constant reduction in scale and volume of
construction, increasing quality requirements, elimination of large organizations. the
emergence of various forms of ownership of small developers.

As a result, a situation has arisen where the huge labor and technical potential
of the industry is not used effectively enough. Builders often fail to put into operation
a number of facilities and facilities, do not fully and irrationally use construction
equipment, there are significant losses of working time on construction sites.

In the current context of overcoming the crisis in the construction industry,
productive ways to overcome it and further develop it for enterprises in the industry
are associated with reengineering.

Business process reengineering is one of the most important tools aimed at
updating or rebuilding business processes at construction enterprises to achieve a
radical increase in the efficiency of their functioning. The meaning and content of
reengineering is a radical rethinking and fundamental redesign of business processes
in order to achieve significant (tens or even hundreds of times) growth of key
performance indicators of the enterprise.

Analysis of recent studies and publications. In scientific works [1-3],
individual elements of the reengineering of managerial business processes are
formulated. The theory of reengineering was developed into an independent
management concept at the end of XX century in the works of M. Hammer, J.
Champ, T. Davenport. The main reason for this served as a decrease in the efficiency
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of business models and management approaches.

The authors M. Hammer and J. Champy [4] define the reengineering of
business processes and understand the fundamental rethinking and radical
modification of business processes to achieve a turning point in improving critical
current indicators, such as costs, quality, service and speed of business processes.

In articles [5, 6] it is indicated that the object of reengineering is business
processes, and not the structure of enterprises or their individual functions. Based on
the analysis of the theory and practice of business process reengineering, it is
proposed to consider unproductive operations and relationships between performers
as a separate business process as a subject of reengineering.

The authors [7-9] define the reengineering of business processes as a
philosophy of improvement, the main task of which is to achieve fundamental
improvements by redesigning the process to maximize value and minimize other
indicators.

The authors of the papers [10-13] consider the links of reengineering with other
management concepts such as restructuring and reorganization. Restructuring refers
to the development and implementation of measures to bring the organization in line
with the needs of a particular market Business process reengineering aims to create a
flexible business model that can easily adapt to the requirements and market shifts of
various markets. Restructuring allows you to find a way out of existing problematic
situations, and reengineering allows you to use the opportunities, potential of the
company. Reorganization involves changing the external structure of the business,
while reengineering aims to transform the internal structure.

Formulation of goals. The aim of the work is to improve the methodological
approach and formalized analytical basis for finding ways to develop enterprises in
the construction industry through the reengineering of their operational and
production system (business processes) and organizational management structure.

Relevance and novelty. The main ultimate goal of business process
reengineering is flexibility and efficiency of adapting to predicted changes in
consumer requests: appropriate adjustment of strategy, technology, organization of
production and management, based on which effective automation currently lies.

Business process reengineering (BPR) is the practice of rethinking and
redesigning the way work is done to better support an organization's mission and
reduce costs. Organizations reengineer two key areas of their businesses. First, they
use modern technology to enhance data dissemination and decision-making
processes. Then, they alter functional organizations to form functional
teams. Reengineering starts with a high-level assessment of the organization's
mission, strategic goals, and customer needs. Basic questions are asked, such as
"Does our mission need to be redefined? Are our strategic goals aligned with our
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mission? Who are our customers?" An organization may find that it is operating on
questionable assumptions, particularly in terms of the wants and needs of its
customers. Only after the organization rethinks what it should be doing, does it go on
to decide how best to do it.

Proposed methodology. Re-engineering recognizes that an
organization's business processes are usually fragmented into sub-processes and tasks
that are carried out by several specialized functional areas within the organization.
Often, no one is responsible for the overall performance of the entire process.
Reengineering maintains that optimizing the performance of sub-processes can result
in some benefits but cannot yield improvements if the process itself is fundamentally
inefficient and outmoded. For that reason, re-engineering focuses on re-designing the
process as a whole in order to achieve the greatest possible benefits to the
organization and their customers. This drive for realizing improvements by
fundamentally re-thinking how the organization's work should be done distinguishes
the re-engineering from process improvement efforts that focus on functional or
incremental improvement,

The object of this study is the reengineering of business processes aimed at the
effective restructuring of construction enterprises in accordance with their strategic
goals and specific operating conditions. Restructuring of enterprises is interpreted not
just as organizational restructuring, but a change in the strategy of financial and
economic activity, which determines the transformation of the methods of
functioning of the enterprise. Restructuring leads to a change in the nature of
production activities, the redistribution of financial, material and human resources,
attracting additional sources of financing. The effectiveness of the enterprise is
determined by the correct strategic positioning in the market, the ability to introduce
new activities, rebuild or abandon existing ones, establish partnerships with other
enterprises.

It 1s proposed to use reengineering of business processes that implements a
process approach to enterprise management as an effective method of restructuring.
The need for business process reengineering is determined by the following factors:

— complex production structure;

— territorial distribution of units; a large number

- cooperative ties; versatility;

— dynamism and client-oriented financial and economic activities of
modern enterprises.

Reengineering business processes (RBP) allows concentrating on obtaining the
final result of the process, increases the degree of coordination of operations,
dramatically accelerates business processes and improves quality work.
Concentration of funds on the reengineering of key business processes, in turn,
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dramatically increases the effectiveness of restructuring enterprises.
The figure 1 shows the relation of reengineering business processes in the
modern management system.

[ Management Systems Research ]
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Fig. 1. Relation of business processes reengineering in the modern management system

Significant structural changes to the construction organization during the
reengineering of business processes, accompanied by the transition to new principles
of work of the organization, require the development and implementation of a special
project and the creation of a reengineering team, including both the staff of the
organization and invited consultants.

The construction organization proceeds to a new period of development after
the intended goals of work on the project of the previous stage are reached.
Permanent small upgrades are performed during the ongoing work. it is necessary to
re-engineer the organization as the possibilities of gradual improvements,
organization, are exhausted. But usually in this case, the project already covers not
only the entire construction organization, but only its individual units. Thus,
continuous activities to change the organization become part of its daily life in
response to the constant changes of various environmental factors: market,
technology, customer preferences, competition and so on.

The development of the component methodology of the RBP is an urgent task
for the successful restructuring of enterprises.

The proposed methodology, in contrast to existing methodologies, allows
automating the selection and configuration of adequate components of the structure
of business processes that reflect the experience in the implementation of RBP for
various types of enterprises.

It is necessary to formalize the formulation of the task of reengineering
business processes on the basis of component configuration of the enterprise's
structure. It is advisable to apply a systematic approach to determining the functions



Micmobyoyeanns ma mepumopianbhe niaHy8aHHs. 513

and patterns of interaction of business processes.
An enterprise is considered as a goal-oriented structure of potential and processes,
which is based on the representation of system (S) as a tuple of components:

S=(C,F,R), (D

where C is a set of system components, F is a set of functions (activities, business
processes, operations), R is a set of relations.

Formalization of the structure of business processes 1s
an important task of their reengineering. From the composition of system elements
defined by relation (1), functions that process, use, and form other elements are
identified in a separate category. In this way, some transformations and processes are
realized, and regularities are determined according to which the functioning of the
system is organized.

The set of system components C is described by such a tuple of sets:

C=(X.,Y,Z,T,G,M), (2)

where X is a set of input elements, ¥ is a set of output elements, Z is a set of external
environment elements, 7 is the period of time over which the system, G is a set of
goals of functioning system, M is a set of methods (strategies, patterns) of
functioning system.

The participation of components in functions is defined by certain role relations.
Elements participate in the execution of the function as input and output objects,
means, people and their organizations participate in the execution of functions as
executors, initiators, recipients of the result. It is necessary to determine the goal of
fulfillment or a criterion, a method of execution based on the use of a strategy or a
specific method of organizing a process that optimizes the achievement of a goal for
the implementation of a function. In addition, it is necessary to determine the time
interval for the function.

The participation of system components C in functions F is defined by certain role
relations:

R = {Ri }i:uvr‘ €)

where Nr is the total number of relations in the system, R, is a i-role relation with
such structure:
R=r(C,F,) (4)

where C, is a j-component of the system that participates in the corresponding i-role
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R, 1n the execution of the k-function F,.
The set of functions F is a converter of the input elements X to the output
elements Y :
Y=F(X), (%)

where F={F} ., X={X} ., Y ={V,}, -, Nf'is the total number of functions in the
system. Nx is the total number of input elements in the system. Ny is the total number
of output elements in the system.

Thus, the choice of objective functions and limitations, the allocation of
functions and elements, the interaction of all these components in the processes
should correspond to some regularity of the enterprise’s functioning inherent to its
potential and environment.

Analytical expressions of objective functions are relatively easy to obtain for
single-criteria and difficult to express in the case of multi-criteria dependencies.
Factors determining the objective function can have rather complex dependencies.
The tasks of the RBP are becoming poorly formalized; their decisions largely
determine the strategy or method of organizing business processes.

In this case, to obtain integral estimates of achieving the goals of the system,
qualitative heuristic models are used that operate on incomplete, fuzzy and even
contradictory information.

It 1s proposed to use the methods of the theory of artificial intelligence as
methods for constructing such models, which make it possible to determine the class
of an enterprise that corresponds to some typical patterns of behavior (functioning)
that determine the choice of the necessary components of the types of activities and
the business processes that form them.

At the same time, it is proposed to extract knowledge about components and
their relationships from a knowledge management system based on formalized rules.

Result and discussion. Studies on the reengineering of business processes at
Ukrainian enterprises in the construction industry have shown the high efficiency of
the measures taken, despite the fact that the process turned out to be quite labor-
intensive and took two years to complete.

The figure 2 shows the sequence of stages for applying methodology business
process reengineering in the construction management system.

At the first stage (preparatory), a reengineering process management system
was developed. Specific employees were selected, appointed and approved -
participants in the BPO, their functions and responsibilities were determined,
employees were motivated to innovate, a scheme for their interaction was developed,
etc.
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Fig.2. Stages of applying methodology of business process reengineering
in the construction management system

At the second stage, specialists formed the image of the future enterprise,
determined its goals and values. The problems that the enterprise has have been
identified and clearly formulated. The choice of business processes for reengineering
was determined, which are the most significant for the enterprise and its customers,
that 1s, both strategic and creating value. For the implementation of business process
reengineering, the allocation of the required additional material, human, financial and
time resources was organized. Working groups were created that began to work on
the development of the RBP project.

Conclusion. The concept of a methodology for reengineering business
processes is theoretically substantiated based on the adequate construction of a
conceptual system model from the components displayed in the modern enterprise
management system. This methodology provides increased efficiency financial and
economic activities in accordance with strategic objectives, potential and operating
conditions of construction development.

The formalization of the business process reengineering task at all stages on the
basis of a systematic approach and component technology is described. This
approach allows to effectively managing resources during the BPR.

Formalization of the BPR methodology ensures the combination of reverse and
direct reengineering stages. As a result of the parametric description of the subject
area, variants of the structural organization of business processes are formed, which
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are supposed to be analyzed using the tools of heuristic, mathematical and simulation
modeling.

n.7.H., ipodecop Uepuumen /1. O.,

Hpuxoapko 0.0., Kangak P.1O., k.1.H. Bakoawk A.C.,
Hikoaaes I'.B., KpuueBcbkuii O.M., Mipyrenko O.B.,
KuiBchkuil HalliOHATLHUN YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYpH

O YHKIIOHAJIBHO-TEXHOJIOI'TYHI HIJCUCTEMHA HU®POBUX
TPAHC®OPMAIIII BI3BHEC-IIPOIIECIB TA OPTCTPYKTYP
BYAIBEJBbHUX IIAIIPUEMCTB

VY cTaTTi npeacTaBlieHO METOAOJOTII0 peiHXXUHIpUHTY Oi3Hec-nipoiieciB (BPR) B
cydyacHUX OyAiBEeNbHMX OpraHi3alisiX, aJalTOBaHUX 0 JTWHAMIYHO MIHJIMBUX YMOB
BHYTPIIIHBOTO Ta 30BHIMIHLOTO cepepoBumia. [IpoBeneHuil OHTOJOTIUHMI aHali3
JI03BOJIMB BUPI3HUTH JIOMIHAHTHI XapaKTEPUCTUKHU PEIHKUHIPUHTY O13HEC-MPOIIECiB
(Business Process Reengineering - BPR) sik sBuUIa Ta IIJILOBOrO MPOEKTY. bymo
OOTPYHTOBAHO PO3MIISIAATH PEIHAKUHIPUHT Yepe3 HACTYIHI JIOMIHAHTH:

»  000B’S3KOBUH VISl PEIHXUHIPHHATY (hOpMAT TUMYACOBOTO CTIEI[iaTi30BaHOTO
MPOEKTY JIOKAIBHUX UM KapAUHAIBHUX TpaHChOopMalliif;

» TpoBimHOIO MeTo BPR € crpsiMmyBaHHS TpaHchopmariiii Gi3HeC-TpoIecis,
onepalifHo-BUPOOHUYOI Ta aJAMIHICTPATUBHO-YIIPABIIHCHKUX CUCTEM MIIMPUEMCTBA
- Uil iX CYMICHOIO N€peHaJaliTyBaHHsS Ha 3a0e3MedYeHHs CTPUOKOINOAIOHOIO
3pOCTaHHSI ~ KOHKYPEHTO3JaTHOCTI  JOCHIIKYBAaHOTO  MIANPUEMCTBA  (cepen
MIMPUEMCTB-aHAJIOTIB  Ha (PAKTUYHO 3aWHIATUX YM TNOTEHUIMHUX  pPHUHKAX
BUPOOHUIITBA 1 CIO’KUBAHHSI KIHIIEBOTO MPOAYKTY HiAIPUEMCTBA);

» 3pocTaHHS (PYHKI[IOHAIBHOI SKOCTI BUKOHAHHS IMPOIIECIB BUPOOHUIITBA Ta
aAMIHICTPYBaHHSI, IO B MIACYMKY 3a0€3MEUuTh SIK CYTTEBE 3POCTAHHS SKOCTI
(YHKIIIOHYBaHHS OIEpaliifHOl CUCTEMHU MIANPUEMCTBA, TaK 1 HAJIEKHE 3POCTAHHS
HOro CTIMKOCTI 100 KPU30BUX SBUI (AECTPYKIlli, BTpAaTH €KOHOMIYHOI PIBHOBAru
Ta (piHAHCOBOI CTIMKOCTI, OAHKPYTCTBA TOIIIO).

®dopmanizauis merononorii BPR 3a0e3neuye noenHanHs eTamniB 3BOPOTHOTO Ta
NpSIMOTO  PEIHXKUHIpUHTY. PesynapTaTé  JOCHIIKEHHS JO3BOJIAIOTH BUPIIIYBaTH
aKTyallbHi  IpOOJIeMH  TIJBUILECHHS  KOHKYPEHTOCIHPOMOXKHOCTI  OYJIBEIbHUX
OpraHizailiifi IUISIXOM PEIHKUHIPUHTOBOTO MpOEKTyBaHHsA. HaykoBa 3HAYUMICTb
JOCHIIDKEHHSI TOJsArae y po3poOili KOMIOHEHTHOI METOJ0JOrl MOJCIIOBAHHS
peIKUHIpUHTY O13Hec-mporieciB. [IpakTuyHe 3HAYEHHS BUKOPUCTAHHS TOJISITAE Y
3aCTOCYBaHHI  JOCHI/DKEHHSI B  pEaJbHOMY CEKTOpPl E€KOHOMIKM TiJi  4ac
pecTpykTypu3aili Ta pedhopMyBaHHS OyaiBeIbHUX opranizamiid. HaykoBa HOBH3Ha
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JOCHIDKEHHSI TOJiArae y po3poOlll METOJ0JIOrli Ta KOHIENTYyaJbHUX TOJIOKEHD
CUCTEMHOTO  yOpPaBIIHHS  PEIHXKUHIPUHTOM  OI3HEC-MPOIECiB  OYJIBEIbHUX
opraHizailiii Ha OCHOB1 BUKOPUCTAHHS MPOIIECHOTO MIIXOY.

KinrodoBi cnoBa: peinxuHipuHr Oi3Hec-mipouieciB; BPR; kommonenTHa
METOJoJIOTIs;(popManti3aliisi  CTPYKTypu  Oi3HEC-TIPOIECIB;  PECTPYKTypH3allis;
peoprasizariis.

1.T.H., mpodeccop YUepusnimen J1.0.,

Ipuxoasko O.A., Kannak P.IO., x.7.H. Bakomok A.C.,

Huxogaes I'.B., KpuueBckuii A.M. Mupyrenko A.B.,

KueBckuil HallMOHANbHBIN YHUBEPCUTET CTPOUTENIBCTBA U APXUTEKTYPBI

OYHKIIMOHAJIBHO-TEXHOJIOI'MYECKHUE ITOJACUCTEMbI
HUA®POBBLIX TPAHC®OPMAILIMA BU3HEC-TIPOILIECCOB U
OPI'CTPYKTYP CTPOUTEJIbHBIX NPEJANPUATUIA

B crathbe mnpencraBieHa METOJOJOTHUS PEUHXUHUPUHTA OU3HEC-IIPOLIECCOB
(BPR) B COBpeMEHHBIX CTPOUTEIBHBIX OpraHU3alUsAX, AaJalNTUPOBAHHBIX K
JTUHAMHYECKA MEHSIOIIMMCS  YCJIOBUSIM BHYTPEHHEH M  BHEUIHEH  CpeJpbl.
[IpoBeieHHBI ~OHTOJIOTMYECKHI aHANIM3 TO3BOJUJ  BBIACIUTH JIOMHHAHTHBIE
XapaKkTepUCTUKU  peHH)XXUHUpUHra  OusHec-mponeccoB  (Business — Process
Reengineering — BPR) kak siBneHust u neneBoro mpoekra. JlaHo oOocHOBaHHE O
HEOOXOJIMMOCTH paccMaTpUBATh PEUHKUHUPHUHT Yepe3 CIEIYIONINE IOMUHAHTHI:

> 00s13aTeNbHbIN Uil PEUHXKUHUPUHTA dbopmar BPEMEHHOTO
CHEUHUATIU3UPOBAHHOIO MPOEKTA JIOKAIBHBIX UM KapIUHAIBHBIX TpaHC()opMaluii;

> Benyuie nenpto BPR sBnsieTrcss Hanpasienue tpancpopmanuii OusHec-
MPOIIECCOB, OMEPALUOHHO-ITPOU3BOICTBEHHON U aIMUHUCTPATUBHO-YTIPABICHYECKUX
CUCTEM NpPEANpUSITUS — IJ1 X COBMECTHOTO IEPEHACTPOMKH Ha oOOecleueHHe
CKauyKoOOpa3HOTO0 POCTa KOHKYPEHTOCIIOCOOHOCTH HCCIEAYEMOTr0 TPEANPUSTHS
(cpenu mpeanpUSATUN-aHAIONOB Ha (DAKTUYECKH 3aHATHIX WM TOTEHIUAIbHBIX
PBIHKAX MIPOU3BOJICTBA U MOTPEOICHUSI KOHEYHOTO MPOAYKTa MIPEANPUITHUSA);

> pocT  (DYHKIIMOHATBHOTO  KauyecTBa  BBHITIOJIHEHHUS  IPOIIECCOB
MPOU3BOJICTBA U AJMUHHUCTPUPOBAHUS, UTO B UTOrE OOECHEUUT KAK CYIECTBEHHBIN
poCT KaudecTBa (PYHKIIMOHUPOBAHMS OTEPANMOHHON CHUCTEMBI MPEANPUSTHS, TaK U
HaJJIeKAIIMH POCT €ro yCTOMYMBOCTU MO OTHOUIEHUIO K KPU3ZUCHBIM SIBICHUSM
(mecTpyKiuu, moTepe PKOHOMHUYECKOTO paBHOBECHS UM (DMHAHCOBON YCTOWYMBOCTH,
O0aHKPOTCTBY U T.II.).

dopmanuzanus Metogojorun BPR  oOecneunBaeT coeluMHEHHE HTaIloB
o0paTHOTO W TPSMOTO PEWHXKUHUPHUHTA. Pe3ynbTrarhel uccaeqoBaHUsS IMO3BOJSIOT
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pemarh  aKkTyallbHble  MPOOJEMbl  TMOBBIIMIEHUS  KOHKYPEHTOCHOCOOHOCTH
CTPOUTENBHBIX OpPraHuW3aluil NOYyTEM PEUHXXUHUPHUHTOBOTO  MPOCKTUPOBAHUA.
Hayynas 3HauMMOCTh WHCCIEIOBaHUSI COCTOMT B pa3pabOTKe KOMIIOHEHTHOM
METOJI0JIOTUM MOJICIMPOBAHUSI PEUHKUHHUPUHTA Ou3Hec-mpoleccoB. IIpakTuueckoe
3HAYEHHE MCIIOJIb30BAHUS 3AKIIOYAETCS B MPUMEHEHUH HCCIEIOBAHUSA B PEATBbHOM
CEKTOpE IKOHOMHUKHU MPH PECTPYKTYpU3ALUU U PeHOPMUPOBAHUHN CTPOUTEIBHBIX
opranuzanuii. Hayunass HOBU3HA UCCIEI0BaHUS COCTOUT B pa3padOTKE METOA0IOTUH
Y KOHIIENTYaJIbHBIX MOJOXEHUN CUCTEMHOTO YIIPABICHUS PEUHKUHUPUHTOM OU3HEC-
MPOLIECCOB CTPOUTENBHBIX OPraHU3alyii Ha OCHOBE HCIOJIb30BAaHUS MPOLIECCHOTO
MoaxoAa.

KitoueBbie cioBa: peMHXXUHUPHUHT OusHec-mporeccoB; BPR; xommnonenTHas
MeTOJ0JIOTHusL; (popManuzainus CTPYKTYphl OU3HEC-MIPOIIECCOB; PECTPYKTYpPHU3ALIUS;
peopranusanusi.
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