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FEATURES OF FORECASTING STRATEGIC DEVELOPMENT
OF ENTERPRISES IN THE CONDITIONS OF DIGITAL TRANSFORMATION

The article examines the features of forecasting the strategic development of an enterprise in the context of the digital
transformation of the economy. The key factors influencing the process of strategic forecasting are identified, changes in
approaches to forecasting are analysed, and modern forecasting methods based on digital technologies are systematized. The
main stages of developing a forecast for the strategic development of an enterprise are formed, with the inclusion of tools for
analysing the environment. To forecast the strategic development of an enterprise, its development directions and corresponding
assessment indicators with an integral coefficient of the level of strategic development of the enterprise were determined.
Recommendations are formulated for improving the strategic forecasting system using digital technologies, which provide
for ensuring continuous integration of the forecasting system with strategic planning, the formed budget and operational
management in order to instantly influence the forecast indicators on the tactical actions of the enterprise.
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Haropna L. 1., Kopeiioa B. JI.
Hayionanvuuii mexuiunuii ynieepcumem Yxpainu
«Kuiscoxutl nonimexuiynuii incmumym imeni Ieopa Cikopcbkozo»

OCOBJMBOCTI IPOTHO3YBAHHSA CTPATEI'TYHOI'O PO3BUTKY
HIIIIPUEMCTB B YMOBAX IU®POBOI TPAHC®OPMAIIIL

Y ecmammi docnidoiceno ocobnugocmi npocHo3y6aHHs CMpame2iyHo2o pO3GUMKY RIONPUEMCIMEA 8 YMO8ax Yughpoeoi mpamuc-
Gopmayii exonomixu. Busnaueno kmouosi ¢paxmopu, wo 6nausaroms Ha Npoyec CMpameivHo20 npoeHO3y6anHsl, NPOAHATI-
308aHO 3MIHU Y RIOX00AX 00 POPMYBAHHS NPOSHO3I8, A MAKOIC CUCTNEMATNUZ08AHO CYYACHI MEMOOU NPOSHO3YEAHMHS, 3ACHO-
6ani Ha yugposux mexnonoeisx. Buznaueno ocnosmi nepesazu ma neOONIKU 6NIUBY YUPPOGIZayil Ha cucmemy NPOSHO3Y8aAHHS
cmpameziuno20 po3eumky nionpuemcmea. B pobomi Oyno cucmemamu3oearno nepenix mpaouyitinux Memooie npoeHo3y6anHs
cmpameziyHo20 po3gUMKY NIONPUEMCINGA, SKI 8UKOPUCIOBYIOMbCA 00 Yu@posoi mpanchopmayii ma 3a1uwaiomscs axkny-
ANLHUMU SIK OCHOBA OISl CYYACHUX Yupposux memooie. OOIPYHMOBAHO OOYINbHICIb BUKOPUCTIAHHSL THMENEKMYANIbHUX aHAI-
muyHux cucmem, eenuxux oanux (Big Data), wumyunozco inmenexmy (Al) ma npoernosHoi ananimuxu 0 ni08ULeHHs MOYHOCMI
npoenosie. Cpopmosano ocnosui emanu po3pooKu NPO2HO3Y CMPAmMe2itHo20 pO3GUMKY NIONPUEMCIIEA 3 HABEOECHHAM THCMPY-
Menmie ananizy cepedosuwia. [l npocHO3y6aHHs CmMpameiuno2o po3eumKy nionpuemMcmea 6yno GU3HA4eHO 1020 HANPAMU
PO36UMKY MA 8I0NOBIOHI ITHOUKAMOPU OYIHKU 3 IHMESPATbHUM KOepIYiCHMOM PIGHSI CIMPAmMe2iyH020 PO3GUMKY NIONPUEMCMEA.
Busnaueno, wo npasunbro nody0o8anuti npo2HO3 0a€ MONCIUBICIb He MINbKU OYIHUMU NEPCHeKMUsU pO3GUMKY, a Ul MaKoIC
po3pobumu cmpamezito, aka 6yode 0i€60r0 w000 MIHIMI3ayii pusuKie i 0036o1ums 3abe3neyumu cmitike 3pOCMAHHA 8 YMOBAX
yupposoi mpancgopmayii. BusnaueHo, wjo po3eumox yu@dposux mexHono2it cmeopioe nepedymosu 0 PopMy8aHHs aHmu-
KPUXKUX cmpamezitl po36umky, AKi He Juuie SUMpPUMYIOMb 6NIUE KPUI0BUX YUHHUKIG, A U GUKOPUCTHOBYIOMb iX K MOJICTUBIC
07151 NOCUNLEHHA KOHKYpeHmMocnpomoxcHocmi nionpuemcmea. Chopmynbosano pekomeHOayii 000 YOOCKOHANEHHs cucmemu
cmpameziuno20 npoeHO3y8anHs 3 GUKOPUCTNIANHAM YUDPOBUX MexXHoN02il, AKI nepedbauaroms 3abe3neyenns besnepepsHoi in-
mezpayii cucmemu npo2HO3yY8aANHHA 3i CMPAMEIYHUM NAAHYEBAHHAM, CHOPMOBAHUM DI0OJICEMOM MA ONEPAMUBHUM YIPAGTIHHAM
3 Memoo MUMMmMEBO20 6NAUEY NPOSHOIHUX NOKAZHUKIE HA makmuuHi Oii nionpuemcmaa.

Knwwuogi cnosa: cmpameziune npocno3ysanus, yu@posa mpancgopmayis, cmpameiysHux po3eumox, Memoou npocHo3y-
6aHH5, haKmMopu NPoeHo3y8aHHA.

Problem statement. In the conditions of a dynamic
business environment, which is transformed under the
influence of digital technologies, the issue of forecasting
the strategic development of the enterprise plays an
important role. Digital transformation significantly changes
the principles of formation of competitive advantages,
consumer behavior and internal business processes. In
such conditions, traditional approaches to forecasting the
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strategic development of the enterprise are not effective
enough, as they are based on the stability of the external
environment and the use of retrospective data that no longer
reflect development trends. Making strategic decisions of
enterprise development in conditions of uncertainty, digital
risks, as well as the need to take into account a large number
of factors related to digital innovation, requires reviewing
existing methodological approaches to forecasting,
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integrating digital analytics tools and building new models
capable of taking into account nonlinearity and the speed
of change. Thus, there is a need to determine the features of
forecasting the strategic development of enterprises in the
conditions of digital transformation, as well as improved
methods and approaches that ensure increased accuracy of
forecasts, adaptability of strategic decisions and the ability
of enterprises to sustainable development in the digital
environment.

Analysis of recent research and publications.
In the scientific works of both domestic and foreign
scientists, the issues of digitalization and strategic
development were separately revealed to a sufficient
extent. The works of such scientists as L.G. Donchak,
O.B. Pogrishchuk, .M. Sysoeva [2], M.O. Kravchenko,
V.O. Salabay [9], L.V. Verbivska, T.V. Dziuba [3]
0.G. Melnyk, M.V. Ruda [4], H.J. Duus [5] and others,
were devoted to digital transformations and forecasting
of strategic development. These scientists consider
various aspects of forecasting strategic development in
the conditions of digital transformation, such as the use of
digital technologies for forecasting, research on artificial
intelligence (Al), strategic development of the enterprise
in the conditions of digitalization, and others. Despite the
presence of a significant number of studies, a number of
important aspects of forecasting the strategic development
of the enterprise remain insufficiently researched and
require clarifications and developments. Aspects related to
the improvement of the strategic forecasting system using
digital technologies and the updating of factors influencing
the forecasting process remain insufficiently disclosed.
Solving these issues will contribute to increasing the
accuracy of forecasts and ensure the formation of effective
strategies for the development of enterprises in the digital
economy.

Formulating the purposes of the article. The purpose
of the article is to study the peculiarities of forecasting the
strategic development of enterprises in the conditions of
digital transformation and to determine recommendations
for improving the forecasting process in order to instantly
influence forecast indicators on the tactical actions of the
enterprise.

Presentation of the main research material.
Forecasting the strategic development of the enterprise
in the conditions of the digital transformation of the
economy involves a systematic process of predicting
future conditions and trends that may affect the long-term
activity of the enterprise and using this knowledge to form
its strategy, goals and priorities. This is not just a process
of predicting the future, but a process of its formation with
the possibility of preparation for various scenarios of the
enterprise development.

Digital transformation in forecasting the strategic
development of the enterprise requires a review of
traditional methods and stages in forecasting with an
emphasis on modern digital technologies (Al IoT, Cloud,
Big Data), which allows forecasts to be made more
dynamic, based on large volumes of data and simulations.

However, in the context of rapid digitalization, which
provides expanded opportunities to increase the accuracy
and quality of forecasts of the strategic development of
the enterprise, it is desirable to consider the understanding
of what exactly is the strategic development of the
enterprise.

In our opinion, strategic development of an enterprise
should be understood as a process aimed at creating
opportunities for full use of potential, efficiency of business
processes improvement, competitiveness insurance via a
usage of modern digital technologies to achieve strategic
goals of enterprise development [1].

The process of forecasting strategic development
is influenced by factors of the internal and external
environment. Internal factors can be controlled and
optimized by the enterprise to improve the quality of
forecasting. Drawing on the in-house research and studies
of domestic scientists [3, 4], the classification of internal
and external environmental factors can be presented as
follows.

Internal environmental factors include:

— information and analytical factors: data quality
and availability (completeness, reliability, relevance
of internal (ERP, CRM) and external data); level of
digitalization (availability and efficiency of using
modern Big Data, Al and ML tools in the forecasting
process); integration of systems (relationship between
the forecasting system, strategic planning and operational
management);

— organisational and personnel factors: = staff
qualifications (availability of Data Science specialists,
forecasting economists able to work with new methods);
organisational structure (flexibility of structure and speed
of response to changing forecasts); forecasting culture
(degree of involvement of senior management and
confidence in forecasting models);

— resource factors: financial resources (the amount of
investments allocated for the development of prognostic
tools and IT infrastructure); technological equipment
(availability of powerful computing resources, cloud
services, high-performance servers).

External environmental factors include:

— economic factors: macroeconomic stability (inflation
rates, GDP dynamics, discount rate, exchange rates);
state of financial markets (accessibility of loans, cost
of capital, investment climate); global economic crises
and cycles; technological factors (rates of scientific and
technical progress (speed of emergence of new destructive
technologies like Al, IoT, and quantum computing that can
change the industry; technology life cycle (the moment of
obsolescence of key production or product technologies of
the enterprise;

— market and competitive factors: demand dynamics
(change in consumer preferences, emergence of new market
segments); competitive activity (strategies of the main
competitors, emergence of new players); globalization
(growth of international competition and integration of
markets;

— socio-political and legal factors: changes in
legislation (tax policy, trade barriers, environmental
standards and digital data regulation); demographic
changes (age structure of the population, migration,
impact on the labor market and consumption); geopolitical
situation (wars, conflicts, sanctions).

By systematizing traditional methods of strategic
forecasting of enterprise development, which are presented
in the scientific literature [5], the list of main approaches to
strategic forecasting can be presented as follows:

1. Extrapolation—is based on the historical development
trends continuation.
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2. Expert-analytical — is based on the generalization of
experts' opinions.

3. Scenario-simulation — involves modeling alternative
scenarios of the future.

In the conditions of the digital transformation of
the economy, all three approaches undergo significant
changes, as they are complemented by digital analytical
tools — systems of artificial intelligence, machine learning
and cloud computing.

Digital transformation creates new opportunities
for data management, scenario modeling and strategic
decision-making. Its influence on the forecasting process
is manifested in the following aspects [6]:

1. Changing sources of information. Enterprises
receive data not only from internal reports, but also from
digital platforms, sensors (IoT), social networks, and client
systems.

2. Analytical processes automation. Using Power
BI, Tableau, Google Data Studio, Python tools allows to
automatically update forecasts.

3. Decision making speed. Forecasts are formed in real
time, which ensures prompt response to environmental
changecv.

4. Artificial intelligence integration. Al models are able
to self-learn, increasing the accuracy of forecasts in the
process of data accumulation.

5. Formation of an anti-fragile strategy. In the digital
environment, the enterprise must not only adapt to change,
but also use crises as opportunities for development.

Forecasting the strategic development of the enterprise
requires consideration of modern forecasting methods
based on digital technologies, which significantly increase
the accuracy, speed and flexibility of the forecasting process
itself, allowing companies not only to respond to changes,
but also to anticipate them. These methods integrate big
data, artificial intelligence and complex modeling. The
main methods of forecasting the strategic development of
the enterprise in the conditions of digital transformation
include:

1. Predictive analytics. It involves the use of statistical
methods, machine learning and intelligent data analysis to
create probabilistic forecasts of future events. This group
of methods can be used to determine accurate demand
forecasting, customer outflow forecasting and financial
risk assessment, commodity price forecasting, exchange
rates and key macroeconomic indicators.

2.Big data analysis. Forecasting through big data
analysis is used to identify patterns, correlations, and
trends in data sets that are too large, complex, and rapidly
growing for traditional methods. This group of methods
allows not only to predict, but also to understand cause-
and-effect relationships in a wide variety of areas. It
involves forecasting demand and sales, prices, consumer
behavior, etc.

3. Complex modeling and simulation. It involves the
use of powerful computing resources for testing strategic
decisions in a virtual environment. Forecasting the long-
term, non-linear consequences of strategic decisions (for
example, how a change in marketing strategy will affect
competitors and then suppliers). Allows testing of new
operational strategies, logistics schemes or production
investments without risk to real assets.

4.Cloud platforms and data integration. Digital
platforms provide the basis for continuous forecasting. Use
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of cloud data storage (Data Lake) and analytical tools (for
example, Tableau, Power BI) for continuous monitoring
and visualization of predictive models.

To predict the strategic development of the enterprise,
it is necessary to decide on the main directions of
development and the corresponding indicators for
evaluating the development of these directions and on the
determination of the integral coefficient of the level of
strategic development of the enterprise. For an industrial
enterprise, such components of development as: financial,
personnel, technological, marketing and digital can be
distinguished. Table 1 presents the components of strategic
development and the indicators that determine them.

If the existing high level of strategic development is
identified, the enterprise will understand its competitive
advantage and will receive an impetus for further strategic

Table 1
System of indicators for assessing the level of strategic
development of the enterprise

Strategic
development Name of the indicator
components
1 Return on equity R,
Return on assets R,
Coefficient of financial stability of
3 : Cy
the enterprise s
4 Financial Coefficient of financial C
component sustainability of the enterprise fsu
5 Total liquidity ratio R,
6 Autonomy coefficient C,
Average accounts payable
7 . P
repayment period apr
8 Labor productivity P,
9 Personnel qualification level L,
10 P ) Personnel motivation level L.
11 | cmsonne Personnel stability level L
component — . .
12 Personnel retraining ratio R,
13 Personnel turnover ratio R,
14 Wage competitiveness index I,
15 Fixed asset turnover T,
16 Intangible asset turnover T,
17 Working capital turnover ratio R,
18 | Technological | Fixed assets depreciation ratio Ry
19 |component | Production capacity utilization ratio |R__
Share of energy costs in production
20 S..
cost o
21 Fixed asset renewal ratio R,
22 Sales growth rate R,
23 Marketi Advertising cost payback P.
24 | VAT eting Share of repeat customers S
component —— - .
25 Customer satisfaction ratio R,
26 Exports in total sales E
27 Science intensity coefficient C,
28 Share of innovation costs IC
29 Product assortment renewal ratio R
Digital Profitability coefficient of sold
30 C
component | updated products Pup
31 Technology advancement coefficient | C,
Innovative capacity ratio of
32 . R,
personnel potential ic

Source: summarized and improved by the author based on [7;8]
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development. A low level can activate the process of finding
a way out of the current situation: changes in strategic
forecasting and planning, introduction of innovative
technologies, repurposing, diversification, etc.

Despite the presence of a wider range of indicators, the
given list is sufficient for calculating the integral indicator.
It takes into account all the key directions of the enterprise's
development, at the same time, the digital component adds
an important context for evaluating development precisely
in the conditions of digital transformation.

Thus, the study of the process of forecasting the strategic
development of the enterprise using artificial intelligence
allows it to be presented in the form of six stages.

The first stage involves determining the main goals
of the strategic development of the enterprise. It can be
increasing profits, increasing market share, introducing
modern techniques and technologies at the enterprise.
At this stage, it is also important to determine the time
horizons in which it is possible to achieve the set strategic
development goals.

At the second stage, it is necessary to determine the
sources of information about the external and internal
environment.

The third stage — is the choice of method and software
for forecasting strategic development. Such software
should use improved mathematical algorithms for accurate
determination of forecast indicators for business operations
of the enterprise.

The fourth stage involves the use of artificial intelligence
and Big Data to predict the strategic development of
the enterprise. With the help of artificial intelligence,
daily observations of updated data of the enterprise take
place, statistical data for current periods and periods of
retrospection are generated, additional factors that can also
affect the development forecast are analyzed, and variable
factors of enterprise environments are coordinated.
Digital tools for analysing environments can be: Similar
Web — analysis of competitor website traffic, user
behaviour, market shares; SEMrush, Ahrefs — monitoring
competitive strategies in digital channels, assessing demand
by keywords; Statista, Euromonitor, IBISWorld — macro
trends, industry forecasts, market analytics, and others.

At the fifth stage, a forecast of the future scenario of
strategic development of the enterprise is developed.

The last sixth stage involves the selection and approval
of one of the projected strategic development scenarios.

The process of forecasting the strategic development
of the enterprise using digital technologies is presented
in fig. 1.

A correctly constructed forecast makes it possible not
only to assess development prospects, but also to develop
a strategy that will be effective in minimizing risks and

will ensure sustainable growth in the conditions of digital
transformation.

Thus, the development of digital technologies creates
prerequisites for the formation of anti-fragile development
strategies that not only withstand the influence of crisis
factors, but also use them as an opportunity to strengthen
the competitiveness of the enterprise.

Improvement of the strategic development forecasting
system using digital technologies results in the increase
of the speed, accuracy, quality, flexibility and proactivity
of the process. This is achieved through the integration of
advanced analytics, modeling and automation tools.

The main areas for improvement of the strategic
development forecasting system are:

1. Transition to predictive analytics. It is proposed to
build forecasts using complex models, namely machine
learning to analyze huge data sets (Big Data) — from
internal operational data to external social networks and
economic indicators. This allows to predict future demand,
customer behavior and market trends with higher accuracy.

2. Advanced scenario modeling and simulation. Digital
tools allow to create and test much more complex scenarios.
Using simulation software and creating dynamic models.
This allows forecasters to change key parameters (for
example, changes in the price of raw materials, regulatory
changes) and instantly see the impact on the long-term
results of the enterprise.

3. Real-time visualization and data. This approach
allows modern tools to turn complex forecasts into
scenarios that are understandable for management.

4. Integration of artificial intelligence. The latest models
can speed up the process of qualitative forecasting by
creating strategic hypotheses regarding possible strategic
directions and risks.

5. Flexible strategizing. Digital tools make the strategic
cycle faster and more iterative. Thanks to automated data
collection and modeling, strategic development forecasts
can be revised not once a year, but quarterly or even
monthly, quickly responding to digital and geopolitical
changes.

Conclusions. According to the results of the study, it
was determined that in the process of digital transformation,
forecasting the strategic development of enterprises
moves to a new qualitative level, based on the use of big
data, artificial intelligence algorithms and real-time data
analytics. The main features of this process are: dynamism
and adaptability of models, combination of quantitative
and qualitative methods, integration of forecasts into
digital management systems, improvement of accuracy
and efficiency of decision-making.

Systematization of directions of strategic development:
financial, personnel, technological, marketing and digital,

Table 2

Assessment of the level of strategic development of the enterprise using an integral indicator

Formula

Explanation

KR=Y" (W, P),

IKR= (W, F C)+ (W, x PC)+ development;

where IKR — the integral indicator of assessment of the level of enterprise development;
P, — the value of the i-th indicator of the assessment of the level of enterprise

(W, x T C)+(W, xM C)+ (Wi x D C), (1.1) W, — weight of significance of the i-th indicator.

R. where W, — the weight of the significance of the i-th indicator;
W=y R -, (1.2) | R;; — the rank value assigned by the j-th expert to the i-th indicator;
max R, — the maximum possible rank value.
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enterprise using digital technologies

The process of forecasting the strategic development of

A

Stage 1. Determina
development o

tion of the strategic
f the enterprise

v
External Stage 2. Identification of sources of information to Internal
environment achieve the goals of enterprise development environment
Stage 3. Selection of software systems for
Daily development forecasting
observations of Anal.y‘s1s of
updated data I additional
. ) - factors
Stage 4. The use of artificial intelligence, Big
data to forecast the enterprise development
Statistics Consi ¢
generation for ‘ ons.lstency o
; Y environment
current periods - - - .
and Stage 5. Forecasting of strategic scenarios of variables
retrospectives enterprise development

Stage 6. Selection of the
enterprise development

forecast scenario of the

Figure 1. The process of forecasting strategic development at the enterprise using digital technologies

Source: developed by the authors

provides an opportunity to elementally investigate to
what extent the enterprise meets the established strategic
goals and whether it outweighs its competitors. The
improvement of the strategic forecasting system using
digital technologies involves ensuring the continuous
integration of the forecasting system with strategic
planning, the formed budget and operational management
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