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Abstract

The article deals with the process management’s issues of digital transformation in companies.
The emphasis is made on the consideration of program’s projects as interrelated components with the
features of emergency system, not as a weakly interconnected complex (linear set) of projects.
Authors propose the organizational model of transformation’s program management and the new
approach to prioritizing projects based on the use of network analysis. The suggested method allows
to evaluate the role of the project in the transformation program and its impact on the other projects,
as well as its impact on the planned benefits of the program. It also allows to distribute resources
between projects and to assess the risks of the program as a whole. The article focuses on the
differences of medium-sized companies’ management methods, on the one hand, from companies in
small business, and on the other hand, from large companies. The application of the method was
tested at a medium-sized poultry farm. The analysis of projects of the real program was made, the
network model of the program was built, and the probability of projects’ and the program at all
success was estimated. The evaluation of the program indicators allowed the authors to make
conclusions about priorities of separate projects. The proposed approach can be used in various
companies, regardless of industry affiliation.
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1. INTRODUCTION transformation are high-tech industries
associated with the production and

Issues of digital transformation are distribution of software as well as the fuel
usually considered with regard to certain and energy sector, oil and gas sector,
industries. The primary areas of digital military-industrial complex, the banking
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sector. The difference of our approach is that
the object of the research is not large
business or IT companies, but medium-sized
businesses. Digital transformation is not an
area of activity for them, but a driving force
for development.

The logic of considering the digital
transformation at medium-sized businesses
separately is validated by the difference
between their management systems and
management at large companies. In medium-
sized businesses digitalization is in its
infancy: manual mode and reactive measures
prevail in management models. Especially it
is necessary to emphasize the following
management features in medium-sized
businesses:

* top management or owner of the
company often has to solve both strategic
and current issues and has no chance to focus
on the main problems;

» there are no regulations for accepting
new projects, projects are not considered as
elements of a program. Decisions are made
by the owner, and they are based not so much
on calculations and systemic vision, as on
intuition and experience;

* internal processes are focused on
coordination with the owner or top
management, not on interaction between
employees. This can lead to an increase in
time to perform tasks;

* a number of employees has to
combine various and sometimes not
corresponding functions in areas in which
they are not proficient;

* owners and employees often rely on
intuition, common sense, past experience
rather than on professionalism. Such
circumstances lead to low adaptability of
companies.

Thus, as a rule, managers in medium-
sized companies do not use modern
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opportunities. Nevertheless, medium-sized
enterprises are often referred to as the
backbone of the European economy,
providing a potential source for economic
growth. In this regard, the management of
digital transformation in medium-sized
businesses is a very urgent problem. Its
solution will structure and formalize
strategic decision-making, will ensure the
consideration of the company's projects as
interrelated components of a program. This
will help to evaluate the role of each project
taking into account its impact on other
projects and the program as a whole.

2. LITERATURE REVIEW

A considerable amount of scientific
publications have been devoted to the issues
of the medium-sized business (MB)
development. In particular, the works of Bos-
Brouwers (2010), Klewitz and Hansen
(2014), Koe et al. (2015) are dedicated to the
influence of MB on the sustainable growth.
The systemic empirical investigations of MB
development are presented in the works of
Bobyleva et al. (2011), World Bank (2015),
Bykovskaya et al. (2018). As a whole, there
is a significant amount of papers studying
certain aspects of MB development and
factors influencing its growth but there are
not so many comprehensive works
researching the matters of internal
strengthening  of  sustainability, the
opportunities of SME self-development.

Regarding our research area, change
management is considered by Franklin
(2011) and in Practice Guide of Project
Management Institute (2013). The problems
of program management are deeply studied
by Thiry (2015). Also these issues are
presented in such practical guides as “The



V. Anshin / SJIM 16 (1) (2021) 147 - 159

standard for portfolio management” (2017),
“The standard for program management”
(2017). More specific issues, for example,
the prioritization of projects, were raised by
Cooper et al. (2002), Anshin and Ilyina
(2013). Risk management was examined by
Ghasemi et al. (2018), and Sanchez et al.
(2008). Interconnection of projects was
analyzed by Neumeier et al., (2018) and
Bilgin et al. (2017).

The article by Reis et al. (2018) differs
from previous literature as it strictly focuses
on the concept of digital transformation. The
paper delivers a general overview of the
literature but it is limited by comparison of
various definitions of digital transformation.
Empirical studies of digital transformation
are made by Gimpel & Roglinger (2015).
Such research areas as digital business
enterprise architecture are raised in the
works of Chen et al. (2016), McDonald and
Rowsell-Jones (2012). Attempts to integrate
“digital” into the DNA of the business
models were made by Hess et al. (2016),
Kane et al. (2015), and Matt et al. (2015).

However, the prevalence of illustrative
case studies in these works is a clear
indication of the lack of maturity of
methodology. Moreover, most of the existing
publications do not consider medium
businesses separately and do not reveal any
special digital transformation program
management for them. Thus, the insufficient
use of the potential of medium-sized
businesses in many countries, the lack of
comprehensive scholarly works on medium-
sized businesses management, the low level
of methodological support for digital
transformation programs based on the
system approach have led to the choice of the
topic and the range of issues that require
priority consideration.
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3. POTENTIALITY OF DIGITAL
TRANSFORMATION IN MEDIUM-
SIZED BUSINESS

Digital transformation is one of the main
directions of transformation in the modern
economy. It is often understood in the narrow
sense, as the implementation of automation
without changing the processes themselves.
But the digital transformation goes beyond
merely digitizing resources and results in
value and revenues being created from
digital assets.

We consider the digital transformation as
a fundamental change in the company's
strategy and its implementation. It affects the
main areas of management: relations with
the external environment; internal business
processes; resource base, including material
resources, human capital and corporate
culture, finance. The substance of digital
transformation in a broad sense is a change
in the logic and content of processes. This
means the company's transition to project
(program) management based on clear goal-
setting, systematic review and evaluation of
processes and projects, big data analysis and
the implementation of digital technologies.

Such an understanding of digital
transformation provides the following
possibilities:

* establishment of regulations for
accepting new projects and considering their
combination into programs. This will
increase the systematicity of management
and help to focus on results;

* development of employee interaction
algorithms,  simplification  of their
interaction, reduction of business processes
duration, increased transparency of
management,

* implementation
analytics technologies;

of  predictive
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 processing a large volume of
systematized data, which allows to optimize
business processes by timely identifying
problem areas and growth drivers;

* management of businesses in
different regions based on remote monitoring
system. It gives the possibility of growth by
means of mergers and acquisitions.

A separate task of digital transformation is
the implementation of the appropriate
corporate culture in the company. This may
be the most difficult change for medium-
sized companies, since in many cases it is not
professional skills that are valued, but
informal relationships, including family
ones. Therefore, it is easier to build a
business in a digital style "from scratch" than
to rebuild an existing one. However, the
proposed organizational model for a
managing of a transformational program
may be useful both for a newly created
company and for a company that is
restructuring its activities.
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4. ORGANIZATIONAL MODEL OF
DIGITAL TRANSFORMATION
PROGRAM MANAGEMENT

Managing a digital transformation
program is a part of a company's change
management system. If we consider the
modern classification of changes, then the
digital transformation can be attributed to
changes of the second or the third order,
depending on its scale (Anshin, 2016).

Changes of these orders should always be
a part of the company's strategy. The authors
propose strategic organizational model for
managing such changes (Figure 1).

The model can be divided into three
components: the general strategy, the digital
transformation strategy and the system of the
digital transformation program management.

The general strategy includes perspective,
goals, the chain “strategy — portfolio of
projects — transformation programs”. Digital
transformation strategy is the subsystem of
general company’s strategy. Its specific
elements are a part of the general strategy. At
the same time, the digital transformation
program management is a subsystem of the

Goals

Perspectives

Portfolio of projects

Strategies H

and programs _

digital strategy.
Transformation
programs —

Vision

Digital
strategies

Digital
transformation
program

Digital
subportfolio

Program management

——

Role

Technologies

Implementation

Figurel. Strategic organizational model for managing Transformation Program
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The research shows that the development
and organization of large-scale changes are
more successful when using a program
approach (Franklin, 2011; Thiry, 2015; The
standard for program management, 2017).
The program approach provides means of
managing results, timescales and resources
of changes. A special feature of the digital
transformation program is its more complex
design in comparison with traditional
organizational change programs. This type of
program includes a block that contains
information and technology projects:
quantum solutions, artificial intellect,
wireless communication, robotics, sensorics,
virtual and augmented reality technologies,
etc. The development of such projects is a
difficult task for medium-sized companies,
requiring large investments and highly
qualified specialists.

The next feature of the digital
transformation program, as well as all high-
order change programs, is the high degree of
projects’ interdependence in the program. In
some types of simple programs a weak
interdependence of projects is possible. In
other words, the program is an "umbrella of
projects" (Figure 2).

The digital transformation program is
characterized by network interdependence of
projects (Figure 3).
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4.1. Managing the risk of a

transformational program

The main risk of the program is not
achieving its goals. In many cases, goals are
complex and are defined by several
indicators. Achieving the goals of the
program depends on many factors and the
main of them is the successful development
of program's projects.

Assessment of the success of projects and
programs involves:

* establishing of interconnections
between projects and their mutual influence;

* evaluation of each project’s
probability of success and failure;
* evaluation of the conditional

probabilities of project success depending on
the success of the “parent” projects. Parent
projects are projects that affect other
program projects dependent on them,;

* development of a map of benefits and
probabilities of receiving final benefits,
depending on the probability of success of
“feeding” benefits. “Feeding” benefit is the
benefit from a child project, which is taken
into account with a certain weight (/) when
calculating the degree of achievement of the
program goal (Figure 4).

Transformation
program

Figure 2. The program as an umbrella of independent projects
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Figure 3. Network interdependence of projects in digital transformation program
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Figure 4. The scheme of projects and feeding benefits’ participation in achieving the goal of the

program

4.2. The probability of achieving
program goal

The risk of a program can be measured
according to the probability of achieving its
goal. A low probability, and therefore risk,
occurs when the probability of receiving
feeding benefits is low.

Let us consider the bunch "parent project
- child project - program benefit". The result
of the child project development is the
creation of a feeding benefit, which

contributes to the program goal achievement.
The probability of success in creating a
program benefit depends on the success of
the parent projects and associated child
projects.

Let us denote the success of projects by S,
the failure by F,

Z; -parent project i,

Cji - child project j, associated with parent
project i,
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P(Z;,S) - probability of success of the parent
project i,

P(Z,F) - probability of failure of the parent
project,

P(Ci, S/Z, S) - conditional probability of
success of child project j in case of success
of parent project i,

P(Ci, S/Z, F) - conditional probability of
success of child project j in case of failure of
parent project i.

The probability of success of the j-th child
project associated with the development of
the i-th project can be determined as (1):

P(C!.S)=P(Z.S) P(Ci.S/Z.S)+ M
P(Z,.F)-P(Ci.S/Z.F)

In a simplified version, let us assume that
project j creates one benefit, which, along
with the benefits of other projects,
contributes to the achievement of goal k. In
this case, the probability of achieving the &
goal of the program in case of creation
feeding benefits j can be determined as (2):

P(Gk)=iwjk -P(B) )

where ij is the weight of the j benefit in the

goal £,

Bjk - is feeding benefit, created by project j,
contributing to the achievement of the goal £,

P(Bjk) - is the probability of success in
creating the j benefit for the £ goal.
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Then a scale of success probability in
achieving the goal can be developed. It will
allow to assess the acceptable risk of the
program.

Every company creates a scale based on
its characteristics, including the level of risk
tolerance. The authors propose such
configuration of a scale:

P1 - P2 - comfortable level of probability
of a program goals achievement,

P3 - P4 - acceptable level of probability of
a program goals achievement,

below P, ;, - critical level of probability of a
program goals achievement,

P1, P2, P3, P4, P;, - levels of probability
of program goals achievement.

If the level of risk of the goal achievement
is close to critical, it is necessary to go
through the chain to feeding benefits and to
the corresponding parent and child projects.
The implementation of risk reduction
measures should increase the probability of
success of these projects.

4.3. Prioritization of program projects

There are various approaches to
prioritizing projects (Cooper et al., 2002;
Anshin & Ilyina, 2013; The standard for
portfolio management, 2017). In many cases,
they are based on a comparison of individual
project indicators. A higher priority get better
performing  projects. However, the
interconnection of projects, their role in the
program and the impact on other projects are
not taken into account in these methods. For
example, a project may not have high
financial indicators, but it’s nonfulfillment
will prevent other projects from being
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completed. Such a project can be called
critical (Neumeier et al., 2018).Therefore,
the evaluation system should be
supplemented with an indicator showing the
impact of the project on other projects in the
program.

The authors propose a method for
defining such a role. It is based on
determining the place of projects in the
project network of the program and its
impact on other projects. This approach may
be called transformation project
prioritization based on network analysis -
TPPNA. It includes:

» development of the projects network
and matrix of their interdependence (in
network analysys it is called adjacency
matrix);

» assessment of the projects network
ranks based on the analysis of the adjacency
matrix;

» allocation of resources between
projects in accordance with relevant
indicators and taking into account network
ranks;

* development of a risk management
system for specific projects in the light of
network ranks of projects.

The network analysis methodology
assumes the calculation of indicators that
characterize network nodes (Neumeier et al.,
2018). In our case, projects or benefits of the
program are the nodes.

It is logical to assume that the project
(benefit), which is associated with the largest
number of other projects and affects their
results, has a higher rank. Taking into
consideration the network nature of
transformation program, failure in the
development of such a project can cause the
failures of dependent projects.

To identify such significant projects, the
authors propose to use an indicator that can
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be called the network rank of the projects
impact. Its calculation can be made on the
basis of a modified network analysis formula

3):

€)

where R; — project network rank, n is a
number of program projects, Aj; is an
indicator of interconnection of i and j
projects (it can take the value 0 or 1).

The project with the highest R; gets the
highest “partial priority”. “Partial priority”
means that it takes into account exclusively
projects interconnections. Then all projects
are ranked in descending order of network
rank.

This indicator can be included in the
general project scoring system. Also it has
independent significance for  the
implementation of actions to increase the
success of highly significant projects. In
particular, additional resources may be
allocated to such projects, incentives may be
applied to project personnel, etc.

S. THE MODEL OF THE POULTRY
FARM DIGITAL TRANSFORMATION
PROGRAM

A poultry farm was chosen to develop a
digital transformation program due to the
high demand for such programs in this field.
Both broiler and egg production are sectors
of high socio-economic importance. A
significant number of poultry farms are
medium-sized businesses, and changing their
management models will increase their
productivity, improve the supply of food to
the population. During crisis digital
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technology can play an unprecedented role
for business recovery (Anshin & Bobyleva,
2021). What was once a “nice to have” could
become a “crucial to have”.

The goal of the program is to create and
implement a digital set of projects (Figure 3),
with a built-in new accounting and planning
system that ensures companies’ value
growth.

The program is supposed to include the
following projects:

 The system concept of creating a
smart poultry farm (Prl). For example, it
may combine farm’s own parent herd, feed
production, broiler production and
processing, packing house, waste processing
into an integrated system.

* Internet of Things (Pr2). It may be a
project of using apps on gadgets to scan code
from a broiler package or egg box and get
information about the conditions and place
of production. The project should help to
promote production and increase farm’s
competitiveness.

* Artificial intelligence (Pr3). For
example, the separation of meat from bones
requires individual settings for each carcass
due to differences in their shape and size.

* New managerial accounting and
planning system in the context of
digitalization (Pr4). It includes the
development of schemes and forms for
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information exchange, new design of

divisions’ accounting and reporting,
consolidation information for senior
management.

* Robotics (Pr5). It could be the
cleaning and disinfection of poultry houses,
turning and aeration of the decking, etc.

*  Sensorics (Pr6). For example, sensors
can be used to determine the permissible
concentration of ammonia, regulate and
control the climate  (temperature,
ventilation), lighting in a poultry house.

* Digital organizational, production
and technological complex of the company
(Pr7). It involves the automation of the
production process: remote computer control
of feeding, water supply, weight gain control
and poultry damage.

The relationship of the projects is
presented in Table 1.

The creation of a digital organizational,
production and technological complex of the
company (Pr7) has the greatest impact on
other projects of the program. But the
success of this project depends on the
success of other projects (Prl, Pr2, Pr3, Pr4,
Pr5, Pr6) to a large extent. The next most
influential project is the creation of the smart
poultry farm (Pr1). This project is related to
project 7. It can be explained by the high
impact of the smart factory concept on the
complex configuration. And vice versa, the

Tablel. Project Interconnection Matrix (Adjacency Matrix)

Network rank of

Project Pr1 Pr2 Pr3 Pr4d Pr5 Pr6 Pr7 Total N
project impact

Pr1 0 1 1 1 1 0 1 5 0.238
Pr2 1 0 0 0 1 0 1 3 0.143
Pr3 1 0 0 0 1 1 1 4 0.190
Pr4 1 0 0 0 0 1 1 3 0.143
Pr5 1 1 1 0 0 0 1 4 0.190
Pr6 0 0 1 1 0 0 1 3 0.143
Pr7 1 1 1 1 1 1 0 6 0.286
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structure and organization of the complex
has the opposite effect on the concept. As
follows from the table, individual
technological projects are connected to a
lesser extent.

The overall criterion for the success of the
transformation program should be the
generation of a synergetic effect from the
projects included in the program.

6. CONCLUSION

Medium-sized companies exist in
different industries. In some cases, they have
passed the way from a small company to a
medium business company. Such companies
have experience of successful development,
a certain maturity of business management
processes.

Some medium-sized companies set the
goal of further development and transition to
the category of large companies. At such
companies, prerequisites and conditions
should be created for using advanced
management methods, including program
and project management.

One of the current directions of
development is digitalization. Many
medium-sized companies have the necessity
and possibilities to introduce or increase the
level of using digital technologies.

It is important to consider that business
digitalization requires an interconnected set
of high-order changes. Moreover, in case of
significant digitalization, a transformation of
the company is required. For its successful
implementation, it is necessary to consider
the transformation strategy as the part of the
company's general strategy and develop an
organizational model of digitalization.

The proposed model allows to implement
a systematic approach to transformation
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management by developing a program as a
subsystem of company’s  strategic
management. The complex and multi-project
nature of the digital transformation program
makes it appropriate to present it as a
network of interconnected projects. Among
these projects, we can identify projects that
affect other projects in the network and
determine the success of the program as a
whole.

It is proposed to introduce the concept of
"feeding benefits" into scientific circulation
to increase the level of manageability of
achieving the program goal. “Feeding
benefit” is a result of a project that directly
affect the program goal.

It 1s important to determine the
probability of achieving the program goal at
the stages of planning and monitoring the
program. The probability is determined by
the probability of success in creating feeding
benefits, taking into account their
contribution to the achievement of this goal.
If the probability of achieving the goal is
low, it is recommended to develop solutions
to increase the probability of success of
critical projects along the chain of project
relationships (from "right to left"). Project
ranking is suggested by considering them as
a network and calculating the project's
network rank indicator. This indicator should
be used in the process of identifying critical
projects of the transformation program.

The application of the recommended
methodology is illustrated by the example of
a digital transformation program for a
poultry farm.

Digitalization processes are very intense
in the poultry industry. Implementation of
the program management methodology, the
network presentation of the interconnection
and ranking of projects will significantly
increase managerial maturity and success in
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digitization.

The proposed approach was tested at one
of the poultry farms in the Moscow region.
Network construction and calculations made
it possible to determine the network ranks of
projects, to rank projects and identify the
most critical ones that have the greatest
impact on other projects and on the success
of the program as a whole.

At the same time, we should notice that
despite the big possibilities of the proposed
methodology, it has limitations. Little
attention is paid to the control of the external
environment: the assessment of the
competitive environment, customer
segments, commercial conditions, etc.; the
concept of sustainable development is not
integrated in the model; the indicators for
step-by-step monitoring of the interim results
of the program and the overall synergy effect
have not been established. Our further
research will focus on the development of
these aspects of the digital transformation
program management.
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YITPABJBAIBE ITPOT'PAMOM JAUT'UTAJTHE TPAHC®OPMAILINJE
Y ITIPEAY3ERUMA CPEABE BEJIMUUHE: MPEXXKHMU ITPUCTYII
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Valery Anshin, Alla Bobyleva

H3BoOx

YnaHak ce 6aBM NUTamUMa yIpaBibakba MPoIiecuMa TUTUTaIHe TpaHc(opMalyje y KOMIIaHHjama.
AKIeHaT je cTaB/b€H Ha pasMaTpame MPOrpaMCKHX Ipojekarta kao MehycoOHO moBe3aHHX
KOMITOHEHTH Ca KapaKTepUCTHKaMa CHCTeMa 3a BaHPEAHE CHTyaluje, a He Kao cnadbo mehycoOHO
NOBE3aHUX CIOKEHUX (JIMHEapHHX CKYIOBa) MpojeKara. AyTOpU Mpeaiaxy OpraHH3aldOHH MOJEI
ylpaBJjbamkba MpOrpaMoM TpaHC(opMalje W HOBU HPHUCTYN oapehuBamy HpHOpUTETa IpojeKaTta
3aCHOBaH Ha yrnoTpeou MpekHe ananuse. [Ipemioxkenn meton omoryhasa mpoLeHy yJiore npojekra y
nporpamy TpaHchopMalHje U HEroBOr yTHIIaja Ha OCTalle MPOjeKTe, Ka0 M HEroBOI YTHIAja Ha
TUTaHWpaHe KopucTu mporpama. Takohe omoryhaBa mmctpuOynujy pecypca m3mely mpojekara u
NPOLICHY pHU3MKa Iporpama y nenuHu. YnaHak ce (okycupa Ha pasiHKe y MeToAama ylpaBlbarba
cpenmux mnpenyseha, ¢ jemHe cTpaHe, o[ KOMIIaHMja y MaioM mpexmysehy, a ca apyre crpane, ox
BENIMKKMX KommaHwuja. [IpuMeHa MeTonme TecTHpaHa je Ha (apMu XHBUHE, Kao mpenysehy cpenme
BenmunHe. HampaBipeHa je aHanm3a mpojekara CTBapHOT mporpama, uirpaheH je MpekHH Mopjeln
nporpamMa W TpoIlelkeHa je BepoBarHOha ycmexa mpojekata W mporpama yommTe. [Iporena
IpOrpaMCKUX T0Ka3aresba oMoryhmia je ayTopima Jia TOHeCy 3aKJbydKe O MPHOPUTETHMA 3aCeOHUX
npojekara. [IpeanokeHn NpPUCTYN MOXKE ce KOPUCTUTH y pasHUM KOMIIaHWjama, 0e3 o03upa Ha
HPUITIHOCT UHIYCTPH)H.

Kwyune peyu: nururanna tpanchopmaliyja, yrpasibambe IporpaMmuMa, MpeKHHI MPUCTYI, peny3eha
Cpeame BeINUMHE
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