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UPDATE MODELS OF CONSTRUCTION ORGANIZATION IN THE
CONTEXT OF THEIR ADAPTOGENICITY TO MODERN MANAGEMENT
AND DIGITAL TECHNOLOGIES

The lack of clear and accessible information sources, services, platforms,
applications or portals on digital business transformation slows down the speed of
innovation in domestic entrepreneurship. In turn, this does not allow businesses to
integrate with global trends, which complicates access and work in the international
economic arena. The identified problems necessitate the development of a
methodological approach to the study of digital transformation processes at the
enterprise level,; polystructural methodological approach to determining the index of
digital transformation of business structures on the basis of relevant indicators, design
and implementation of a digital platform for small and medium-sized businesses, which
would automatically determine the Digital Transformation Index and provide an
individual "road map" to improve the digital development of the enterprise.

The article presents recent innovative technology for modeling business
processes of enterprises based on process management. The paper considers the
creation and justification of the updated methodological and analytical tools for
assessing, selecting and regulating the production system of administration of an
enterprise project portfolio in a single operating management system. The application
of the process approach is based on a comprehensive, systematic review of the
enterprise as a set of processes, the development of a process management system
using the principles of ISO 9000: 2000. The new process approach is proposed that
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allows excluding routine operations from the actions of employees, increasing the
speed of employee interaction, effectively optimizing existing business processes, and
quickly rebuilding the enterprise’s business processes in response to significant
changes in business conditions. The work identifies executable business processes,
proposes a new approach to modeling the business processes of an enterprise, gives
examples of problems associated with the new approach, and suggests possible ways
to solve them. Criteria for the results of simulated business processes are defined that
allow linking the target indicators of a balanced scorecard of the enterprise with the
established results of business processes. It is proved that the use of this recent
innovative technology for solving scientific and practical problems of enterprise
management significantly expands and deepens the possibilities of economic analysis
in the process of solving problematic situations and makes management decisions more
grounded and effective.

Keywords: business process, management systems, process approach to
modeling, technology modeling business processes

Statement of the problem. The urgency of the issue of cognitive research is
determined by the peculiarities of modern society. A characteristic feature of today is
the availability of unified information technology (IT) in almost all spheres of life. IT
allows you to share information in global dimensions, collect huge data sets and
integrate them from dispersed and diverse sources. The data sets collected in this way
are used to predict and generate new knowledge.

Recent research on cognitive mechanisms has focused on analyzing the
knowledge management processes, models, and practices of an individual
organization, and only a small amount of research has focused on evaluating and
optimizing the processes involved in integrating knowledge into a project.

The practical relevance of the study is due to the following. Modern construction
projects are complex. Their complexity increases as more and more interdisciplinary
participants are involved, which in turn leads to the need to process a significant
amount of information and generate knowledge.

The key problems in knowledge management that are characteristic of the
construction project include: the complexity of building an effective knowledge and
information management system; significant fragmentation of the construction project;
inefficient communication system, low level of quality of information exchange in
teams and tools that serve these processes; uneven degree of information technology
saturation of different construction disciplines; paper form of transmission, storage and
sharing of information.

Analysis of recent studies and publications. These problems lead to negative
consequences: knowledge is not used where it is generated; knowledge is lost and
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needs to be re-generated; inability to conduct analysis or synthesis based on already
acquired knowledge about the project.

A significant contribution to the formation and development of the theory of
portfolio-oriented management made A.O. Biloshchytsky [1], S.D. Bushuyev, P.M.
Kulikov [3], G.M. Ryzhakova [4-5],Yu.M. Tesla, , S.W. Tsyutsyura, R.V. Trach [2],
T.T. Aalto, K. Artto, R. Archibald, M. Aubry, J. Turner, L. Crawford, X. Dai, J. Hobbs,
H. Jamieson, P. Morris, D. Norton, M. Martinsuo , W. Wells and a number of other
researchers.

The paper [1] describes the peculiarities of management of associ-ations with
public-private partnership forms, in particular identify-ing the risks arising in the
decision-making process of manage-ment of these associations. In [2 to 6], key
recommendations for the implementation of strategic management in dynamic condi-
tions of the transformation of economic systems, in particular, in the conditions of
creation and management of integration associa-tions in conditions of uncertainty of
the type of construction clus-ter. In [7], methods of quality evaluation in the activities
of com-panies are considered, but not so much attention is dedicated to the evaluation
of the effectiveness of decision-making activities of the associations of companies. The
paper [8] describes the prin-ciples of managing the stability of structures in business
and the investment process in general. In work [3] the mechanisms of management and
modeling of the development of integration as-sociations are presented, which may be
useful in modeling the development of associations with state participation of the
building cluster (BC) type.

The aim of the study is to develop a methodology that contains cognitive
mechanisms, models, methods that allow step-by-step analysis, selection, optimization
and evaluation of the effectiveness of modern concepts of information modeling and
integrated implementation of construction projects.

The object of research is the process of knowledge formation and management
of communication networks and information connections of the participants of the
construction project.

The subject of the research is the methodology, which contains cognitive
mechanisms, models, methods that allow to analyze, select, optimize and evaluate the
effectiveness of the introduction of modern concepts of information modeling and
integrated implementation of the construction project.

The main hypothesis of the research is the assumption that improving the
effectiveness of project management depends on the effectiveness of cognitive
mechanisms and is associated with the application of modern concepts of information
modeling and integrated implementation of the construction project.

Relevance and novelty. The process of transformation of the economic system
depends on the choice of methods and timing for identifying the factors that influence



Micmobyoyeanns ma mepumopianbhe niaHy8aHHs. 327

transformation. To date, there is practically no solid research on the methods of
assessing the effectiveness of management of associations with the participation of the
state, taking into account the share of state influence. There are also insufficient studies
to identify alternatives and change scenarios for their development. For a detailed study
of these problems, the study proposes a new organizational structure of the association
of construction holdings, the so-called building cluster (BC). The BC structure is based
on public-private partnership, accumulates modern trends in the transformation of
production and organizational structures, investment activity and combines a number
of characteristics of such organizations as a development company, investment
company, financial company and design company. BC is an association of enterprises
and organizations on the initiative and under the chairmanship of the state to solve the
problem of the construction of certain objects that are important sectoral significance
within the framework of regional programs and projects under the condition of state
procurement, financing, subsidization, regulation and provision of state guarantors of
implementation these projects and programs.

All structures, including economic ones, are in the development of such key
stages: origin, growth, maturity, regressive transformation (crisis) and disappearance
or disintegration. At the origin and growth, the process of transformation of systemic
qualities occurs through the birth of a new structure or as a result of a conflict with
conservative established trends in management. Maturity expresses the stationary state
of the organization's structure. In regression, there is a disorganization transformation,
as a result of which the old structure gives way to a new one.

Structural changes in the economy manifest themselves in changing the values
of elements, parts and proportions, as well as qualitative characteristics of the system,
and this often leads to a change in the overall quantitative and subsequently qualitative
characteristics of the economic system. For example, in the post-socialist system, the
transformation of the economy and its structural changes have their own special laws.
Today it is already cess of transformation, as well as to reflect the special features that
are inherent to each individual state that went through this path. The main features are
the availability of private property, healthy competition, the introduction of freedoms,
etc.

The processes of change in general have certain regularities. In the case of the
creation of BC on the basis of public-private partner-ship principles, the peculiarities
of the process of transformation and change of scenarios of development are:

- organizational structures are unstable in a transition economy, because the
economy is unstable and inadequate;

- availability of many options or alternatives for development;

- the existence of contradictions between traditional economic structures and
new market structures;



328 Micmobyoysanns ma mepumopianvhe niaHy8aHHs.

With the strengthening of the economic system, transitional structural structures
are volatile and rapidly changing.

In different countries, the processes of transformation differ primarily in the
differences in the economic situation: the measure of the implementation of economic
reforms, the level of balance of the state economy, etc. The transition from a centralized
economic system to a market economy is determined by national peculiarities, the
starting level of economic system development and the factors that arise as a result of
the transition period.

The model assumes the delimitation of three levels of maturity of a single project
management process: starting from the absence of process as a subject of project
manager management, moving to non-standardized process management according to
individually defined procedures and project team experience at the first level of
maturity. procedures at the second level and ending with the level of continuous
development and improvement of the individual process on the basis of the experience
of the project.

To collect primary information on the development of project management
processes, the author proposed a special form of the questionnaire, which indicates the
characteristics of individual project management processes at the appropriate levels of
maturity, established in accordance with the maturity model. Assessment of the
maturity of such processes was provided at a formally defined level (fixed order of
decision-makers on the necessary nature of project management procedures) and at the
level of practical use (actual level of maturity of the project management process,
which is observed in normal project implementation).

The most informative for the purposes of such a study are indicators of the
generalized actual level of maturity of processes, the level of maturity of the project
management process system, the generalized system development potential and the
level of balance of the project management process system (Fig. 1).

Factors of communication and exchange of information flows are very important
in the implementation of construction projects. Traditionally, this was done in the form
of two-dimensional drawings and paper documentation. The concept of BIM involves
the use of information models not only as a design tool, but also as an interface for the
exchange of information between different participants at all stages of the project. The
fragmented nature of the construction industry has led to the need to use different
design and construction management tools. Each project participant prefers tools that
specialize and adapt to his individual roles.
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Fig.1.The proposed technology for modeling of business processes [7].

The same situation was with the development of BIM tools, when each of the
project participants used software that interacted poorly with each other.

- an open specification data format that is not controlled by any company or
group of companies. The file format was developed by building SMART (International
Alliance for Interoperability, IAI) to facilitate interaction in the construction industry.
Used as a format for Building Information Modeling. This has led to the introduction
of the Industry Foundation Classes (IFC), an open source international standard. The
file format was developed by building SMART (International Alliance for
Interoperability, IAI) to facilitate interoperability when using BIM.

EU countries started implementing BIM technologies in 2013. In July 2018, the
EU Working Group on BIM issued a "Guide to the implementation of technology for
European public customers." Experts estimate that the design, construction and
operation of BIM facilities are more efficient. In particular, in the EU countries, the
expected annual savings from the use of BIM technologies at the design and
construction stage is more than 20%. In the UK, thanks to the use of BIM by 2025 it is
planned to reduce project implementation time by 50%.

Since integration is a process in which two or more participants can be involved,
the assessment of the effect should be given from the standpoint of the overall result,
the embodiment of which is a synergistic effect.

Synergy can be defined as a concept that describes the system processes in which
business units of different, complex organizations will benefit more from working as
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one system than from working as separate entities. synergistic effect and their values
(table 1).
Table 1.
Synergetic effect that can be obtained from the use of a common BIM / IPD model

. 5
Factors that affect the synergistic effect Synergetlf: effect, in%
of the project cost
Reducing the number of errors and, accordingly, the number
: . . 8,78

of changes in the construction project (S;)
Reduction of project implementation time due to higher

. ) 1,74
coordination of actions (S>)
Reduce transaction costs (.S3) 5,52
Reduce costs during the operation of the building (S4) 2,67
Total 18,70

As an example, we give the method of calculating the indicator S1 "Reducing
the number of errors and, accordingly, the number of changes in the construction
project." It was based on one of the benefits that project participants receive from the
implementation of the joint BIM / IPD model, namely the preparation of project
documentation of the highest quality and the avoidance of additional work and
alterations in the future. Additional work and alterations, in turn, lead to additional
costs. In fig. 2 shows an example of an error in the design documentation for the
placement of stairs and columns. This error was detected at the stage of construction
works and led to construction alterations and, accordingly, additional costs (processing
costs).
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Fig. 2. Example of an error in the design documentation for the placement of stairs and columns.

The basis of the design of the model is an advanced type of network construction
models. The element "robot-numbers" in the form of a sphere visualizes digital space
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for a separate set of works, which the organization-subcontractor performs as part of a
development project. The diameter of the sphere in comparative units reflect the
developer's semantic measure of confidence because his requirements will be met by
this performer. Realization factors of organizational and technological parameters in
the element of the network model for type "robot-numbers" provides autonomy for the
formation of model variants cycle and the convenience of their further organization in
the overall project model

organization of construction and project of works. Special ordering ("Digitization") of
parameters provides through the initial and final "events" proper reference to the
budget agreed between the customer and the developer project and investment
schedule. Fullness of the integrated element-work (in relative units of the confidence
index), based on comprehensive weighing competitiveness of performers by factors,
formally reflects for a separate complex of BIS, the level of preservation (deviation) of
organizational technological and other parameters of work from the planned level. It
gives the developer has reasonable grounds to leave (remove) such an organization in
composition of performers.

Conclusion

Given the goals, there is a need to adapt construction models to their
implementation on a mutually agreed basis of digitization and development - from
project concept to the stage of operation of the construction site the completion of
development contracts with a clearly defined risk of decision by the head of the
management company. Implementation of these requirements for contract construction
and the need for substantial renewal of sub-approaches to organizational and
technological modeling of construction projects - through the improvement and
digitalization of the content and typological structure of models of such content on the
basis of development. Information systems are playing an increasing role in achieving
the strategic goals of organizations, as they not only provide information processing
for departments and end users in the internal environment, but also directly generate
products and services based on information and provide competitive advantage in the
market. Given the importance of information management infrastructure of the
organization for its operation and development, a model of its construction is proposed.
Theoretical and methodological approaches to modeling management informatization
are substantiated, which cover problems to consistent description of each aspect of the
organization management system in coordination with all others based on the
implementation of information management information infrastructure and the
formation of digital strategy.
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Hpuxoabko O.0., Hikoaaes I'.B., x.1momit.H., nouieAT Axkceabpon P.b.,
I'punenxo I.M., Puxakosa I'.C., Kymnip LI.
KuiBchkuil HalllOHATBHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITEKTYpPH

OHOBJIEHHSI MOJIEJIEI OPTAHIBALT BYIBHULITBA B KOHTEKCTI
IX ATAITOTEHHOCTI JIO CYYACHUX YIIPABJIIHCHKHX TA
LU®POBUX TEXHOJIOT T

BiacyTHICTB 3p03yMIIUX 1 JOCTYIIHUX JKepen iHdopmallii, CEpBICiB, mIaTGopmM,
JIOJIATKIB YM MOPTAaJiB 3 TpaHnchopmallii nudpoBoro 0i3HECY YNOBUIHHIOE IBUJIKICT
1HHOBAI[I{ y BITYM3HAHOMY MIANPUEMHULITBI. Y CBOIO YepTy, i€ HE J03BOJIsIE€ O13HECY
IHTErpyBaTUCA y CBITOBI TEHJEHIIII, [0 YCKIIAJHIOE BUX1J 1 poOOTY Ha MI>KHAPOIHIM
€KOHOMIUHIi apeHi. BusiBieni npoOiieMu 3yMOBIIOIOTH HEOOXIIHICTh PO3POOKH
METOJUYHOTO MIAXOAY A0 AOCIIKEHHS IpoiieciB MudpoBoi TpaHcPopmailii Ha piBHI
MIJIIPUEMCTBA; MOJTICTPYKTYPHUM METOJOJOTIYHUM MiAX1[ A0 BU3HAYECHHS 1HACKCY
nudpoBoi TpaHchopmarllii Oi13HEC-CTPYKTYp Ha OCHOB1 BIAMOBIIHUX ITOKa3HUKIB;
PO3p0OKyYy Ta BIpoBaKeHHs MUpPpoBOi mnatgopmu AJist OyaiBeabHOro 06i3Hecy, sika 0
aBTOMaTHMYHO BuU3Havana Iugekc uudpoBoi TpaHchopmaiii Ta 3abe3neuyBaia
1HIUBIAYaNIbHY «JIOPOXKHIO KapTy» NOKpaIleHHs HU(PPOBOT0 pO3BUTKY MiINPUEMCTBA.

VY craTTi npeacTaBIeHO HOBITHI 1IHHOBAI[IHI TEXHOJIOT1] MOJIEIFOBaHHA O13HEC-
MPOIIECIB MIANPUEMCTB Ha OCHOBI YNPAaBIIHHSA MpouecaMmu. Y poOOTI pO3TIiaIaeTbCs
CTBOPCHHSI Ta OOIPYHTYBaHHS OHOBJICHOTO METOJOJOTIYHOTO Ta aHAJITHYHOTO
IHCTPYMEHTapil0  OI[IHKK, BUOOpY Ta pEryJiloBaHHS BHUPOOHUYOI CHUCTEMH
aAMIHICTpYBaHHSI OPTQeENs MPOEKTIB MIANPUEMCTBA B €AMHINA ONepauiiHiil cucteMi
yIpaBiiiHHS. 3aCTOCYBaHHsS MPOLECHOrO MiAXOAY O0a3yeTbcsi Ha KOMIUIEKCHOMY,
CUCTEMATUYHOMY OTJISAJIl MIANPUEMCTBA SIK CYKYITHOCTI MPOLECIB, pO3pOOIl CUCTEMHU
yVOpaBliHHS MpouecaMu 3 BHUKOpUcTaHHAM npuHuunie  ISO  9000: 2000.
3anpornoHOBAHO HOBHWI MPOLIECHUM MIAX1J, 10 J03BOJISE€ BUKIIOUUTH PYTHUHHI
omepariii. BiJ Aiii CHIBpOOITHUKIB, M1JIBUILIEHHS IIBUIKOCT1 B3a€MO/I1i CITIBPOOITHHKIB,
e(ekTUBHA ONTHUMI3allisl ICHYIOUHMX Ol3HEC-IpolleciB, MIBUJKa mnepedyaoBa Oi3HecC-
MPOIIECIB MIAMPUEMCTBA Y BIJINOB1Ib HAa 3HAYH1 3MIHU YMOB BeIeHHs O13Hecy. Y poOoTi
BU3HAUYEHO BHUKOHYBaHl OI13HEC-MPOLIECH, 3aMpPONOHOBAHO HOBUM MIAXIJ 10
MOJICIOBaHHsI O13HEC-NPOLIECIiB MIANPUEMCTBA, HABEACHO MPUKIAAN MPOOIeM,
OB’ SI3aHUX 13 HOBUM IIIJIXOJO0M, 1 3alpPOIIOHOBAHO MOXKJIMBI IIJAXU iX BUPIIMICHHS.
Buznaueno kputepii pe3yJbTaTiB MOJETIOBAHHSA O13HEC-NPOLECIB, SIK1 JO3BOJSIOThH
3B'SI3aTH ITLOBI MOKA3HUKHU 30aJaHCOBAHOI CHCTEMHM IMOKA3HHUKIB IMiAMPUEMCTBA 3
BCTAHOBJICHUMH pPe3yibTaTaMH Oi3Hec-TiporieciB. JloBelIeHO, 1110 BUKOPHUCTAHHS M€l
HOBITHBOI 1HHOBAIIIMHOT TE€XHOJOTIl JJI1 BUPIIICHHS HAYKOBO-TPAKTUYHHUX 3aBJaHb
VOPaBITIHHS MIANIPUEMCTBOM 3HAYHO PO3IIMPIOE Ta TIOTIUOIIOE MOMKIUBOCTI
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€KOHOMIYHOT'O aHajli3y B TPOIECI BUPIIIEHHS MNPOOJEeMHUX CHUTYyalliil, pOOUTH
YIPaBIIHCHKI PIIIEHHS OUIbIII OOIPYHTOBAaHUMU Ta €(PEKTUBHUMH.

Kito4oBi ciioBa: Oi3Hec-MPOIEC, CUCTEMU YHPABIIHHSA, TPOLECHUN MIAXiA 10
MO/ICTIIOBaHHS, TEXHOJIOT1s MOJICIFOBaHHS O13HEC-TIPOIIECIB.
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