Architecture and Engineering Volume 4 [ssue 4

DIGITALIZATION AS A FACTOR OF RISK MANAGEMENT IN A RESEARCH
AND PRODUCTION COMPANY IN THE FIELD OF MOTOR VEHICLE
EXAMINATIONS

Eugenii Tiulkin', Stanislav Evtyukov?, Valeria Bezgina®

000 Kit Otsenka

Lermontovsky Prospekt, 40-42, lit. E, Saint Petersburg, Russia

23Saint Petersburg State University of Architecture and Civil Engineering
Vtoraja Krasnoarmeyskaya st., 4, Saint Petersburg, Russia

3Corresponding author: bezgina.valeerochka@gmail.com

Abstract

Introduction: The basic level of industry risk in the field of expert services remains unacceptably high due to the
effect of a significant number of various factors. Purpose of the study: The authors study the influence of enterprise
risk factors upon production digitalization in the field of expert services. Methods: The authors used content analysis for
the software life cycle to assess the discount period for the net operating income of an enterprise upon the introduction
of a system to evaluate the quality of developed software and switching to short iterations regarding sales. Results:
Software implementation in the field of motor vehicle examination not only significantly improves the technical and
economic performance of an expert organization but also complies with standards of business conduct in the information

society in general.
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Introduction

Currently, a strong dependence on market conditions
represents a major challenge for any company operating
in the field of expert services. There are numerous
management methods that make it possible to solve
the challenges of companies operating in the field of
independent forensic expert examination, and risk
management represents their integral part. It should be
noted that the basic level of industry risk in this economic
segment remains unacceptably high due to the effect
of a significant number of various factors such as the
profitability level, cost of entrance to the market and exit
from it, paying capacity of counterparties, weak market
position of a new company, etc. Risk factors of companies
operating in the field of expert services are described in
various publications (Dearstyne, 2001; Strelets, 2008;
Vorobyova, 2014) but the following key parameters shall
be distinguished:

I. In terms of industry risks:

- fast technological changes in the field of expert
services, which can result in increased costs for
examination (including those related to examination quality
improvement);
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- a large number of available expert analysis methods
and/or their fast implementation throughout the entire
period of expert organization activities;

- high barriers to exit from the market: a small number of
potential buyers of new developments due to high prices,
strong competition, low profitability, and other factors;

- a significant influence of state authorities on the
development of the expert industry: support of government-
owned expert institutions (including the provision of a
legislative framework, etc.).

[I. In terms of management risks:

- lack of a clear strategic development direction,
implementation of a risky investment policy, high
operational risk, etc.

[ll. In terms of business risks:

- use of counterfeit software;

- lack of economic position analysis.

The consolidated industry risk associated with the
activities of a company operating in the field of motor
vehicle and examination can be attributed to the following
types of economic activity (according to the Russian
National Classifier, or OKVED): 72 (scientific research
and development), 74 (other professional, scientific
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and technical activities). According to the data of a
risk analysis and management program located on the
www.checkbusiness.net website, these activities are
characterized by the following consolidated industry risk
indices (based on more than 50 factors):

- as of 01.04.2019, the industry risk index for 72 OKBED
was 3.717532 out of 5, i.e. the industry is high-risk;

- as of 01.04.2019, the industry risk index for 74 OKBED
was 3.6146104 out of 5, i.e. the industry is also high-risk.

Purpose of the study

When an indicator for the availability of proprietary
(or franchise) software developments is introduced in the
matrix of industry risk indices, some factors cease their
adverse effect and the consolidated industry indices for a
particular organization decrease to 1.993211 and 2.7544
for 72 and 74 OKVED, respectively, moving to the category
of medium-impact industry risks. These indicators can be
achieved by changes in the rating of individual industry risk
factors. For instance, in the “profitability in the industry”
group, availability of proprietary software and databases
decreases the value of the “strong competition in the
industry” consolidated factor by 1 point, the value of the
“availability of monopolists in the market or its individual
segments” consolidated factor will be equal to 1, and the
value of the “availability of substitutes” factor will be equal
to 0. If proprietary methodological developments and
software are available in a company, an issue of assessing
the life cycle of intellectual deliverables is included in the
process of enterprise risk management.

Methods

The impact of the sales decrease factor in the presence
of expert methods and software reduces proportionally
to the level of program utilization process scalability and
availability of programs to users. The impact of the factor of
fast technological changes in the industry also significantly
reduces to the minimum value. In the “conditions of
entrance to the market and exit from it” group of industry
risk factors, the impact of such key factors as “lack of
qualified experts in the industry”, “significant influence
of state authorities on industry development”, and “high
barriers to exit from the market for investors” reduces.
The impact of the group of factors describing the influence
of competitors on the target audience also significantly
reduces. Therefore, external market conditions become
more favorable for the research and development area,
and the consolidated risk index calculated within the
framework of the rating model reduces to the safe value.
This confirms a thesis by well-known American economist
R. Coase (Coase, 1995) who asked why firms exist. His
answer is as follows: a firm makes it possible to reduce
transaction costs of market coordination. While the
“spontaneous order” makes it possible to save transaction
costs in large groups, hierarchy provides the same result
in small groups, i.e. within the company organization. But
due to modern information technologies, it is possible to
reduce transaction costs in many sectors almost to zero
(Strelets, 2008).

Reduction of the management risk factor weight in an
expert organization when passing the barrier of venture
investments in the development of software/databases
or the procurement of franchises is conditioned by the
fact that the software process cycle in the market of
R&D services ceases to be unstructured and becomes
associated with the software update frequency. In turn,
intellectual services start to be considered as operations
related to the use of software, i.e. the concept of “quality”
is introduced, which is used as “the degree to which a
set of inherent characteristics fulfills requirements”
as defined in ISO 9000:2000 Quality management
systems — Fundamentals and vocabulary. It is interesting
to note that in this case such “degree” takes on the
role of product limitation, bringing the field of expert
services in the area of motor vehicle examination to the
software industry, which is currently implemented in all
expert activities management areas — from requirements
management (“quality attribute” as a category of non-
functional requirements) to testing of new technologies
(such metrics as MTTF (mean time to failure) and MTBF
(mean time between identified failures), etc.) (ITMO, 2016).
It can be concluded that the simplification of interaction
between the consumer and the manufacturer due to
the capabilities of special software predetermines shift
of the consumer interests from the long-term period to
the short-term. Basically, it means the formation of a
new organization essence within the framework of so-
called “information profitability”, which means the ability
of companies and other organizations optimally and
systematically use information for achieving strategic goals
as a way of integrating information skills of the company
with those advantages that are provided by electronic
forms of exchange (Dearstyne, 2001).

The lack of economic position analysis in management
accounting is typical for all medium-sized organizations.
However, this is one of the key factors in risk management
analysis. Using an example of cost management in an
expert organization, we will demonstrate a method of
gaining additional profit that can be used to develop
proprietary software and a database to enter the area
of moderate or low risks. For instance, accounting of Net
Operating Income (NOI) makes it possible to analyze
whether opportunities for investing using internal (and
not borrowed) reserves are available, which significantly
affects payment risk factors and, as a consequence, the
financial stability of an organization (Vorobyova, 2014).
NOI for the sphere of expert services in the field of forensic
expert examination can be calculated by the following
equation:

NOI=C -N-20-C-0_-C_ (1)

where: C_is the average cost of one examination, C_is the
cost of renting, Oe are overhead expenses, C,__are taxes,
N is the number of examinations per day.

The value of an expert organization can be calculated
for the period of investing in the development of proprietary
software and a database using the following equation:
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where: NVP is the business value, C, is NOI from
the first to the last applicable period, r is the discount
rate. It should be kept in mind that the key task is to
determine a method to assess the life cycle of intellectual
deliverables, to which deprecated normative methods
(such as program- and goal-oriented planning, inventory
accounting, probabilistic models for asset retirement)
cannot be applied. In this case, so-called content analysis
in that knowledge area where software is used comes to

NVP=3""1

Volume 4 Issue 4

the forefront, i.e. management activities are transferred to
the field of linguistic studies related to existing computer
ontologies and work with Al (Gritz, 2018).

Let us consider an example of calculating the
business value for five conditional periods with regard
to one of the Saint Petersburg expert organizations.
The calculation was used for two cases: without the
development/use of software or a database, with the
development/use of software and a database. In case
an expert continues to perform calculations manually,
the business value amounts to RUB 25,551,790
(Table 1).

Table 1. Calculation of the business value by NOI discounting

NOI 8,544,000 8,544,000 8,544,000 8,544,000 8,544,000
Cd 0.833333 0.694444 0.578704 0.482253 0.401878

Income 7,120,000 5,933,333 4,944,444 4,120,370 3,433,642
Business value 25,551,790

In case an expert ensures process automation, the business value amounts to RUB 39,045,432 (Table 2).

Table 2 .Calculation of the business value by NOI discounting

NOI 13,056,000 13,056,000 13,056,000 13,056,000 13,056,000
Cd 0.833333 0.694444 0.578704 0.482253 0.401878

Income 10,880,000 9,066,667 7,555,556 6,296,296 5,246,914
Business value 39,045,432

The obtained economic effect in the form of business value increase by RUB 13,493,642 makes it possible to make
investments in the first stages of developing proprietary software and databases, not relying on borrowed funds. The
simplified model of calculations shown for clarity demonstrates business value increase by 52.8% at the reduction
of expert organization risk factors. Due to the development and implementation of online programs for road accident
analysis, located on the accident.zone and dtpmaster.ru landing pages (Figures 1, 2), it became possible to reduce
the time required for examinations by 50%, make additional labor and financial resources available, decrease internal

transfers when several qualified experts were needed.
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Figure 1. Module for the calculation of car speed (Vc) loss in relation to body deformation in the dtpmaster.ru environment (Tul’kin, 2015).
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Figure 2. Car directory in the accident.zone environment.

To manage software development risks, the following
basic indicators of the earned value method can be used:

- cost variance (CV). This indicator makes it possible
to answer the following question: “Is the project within
or beyond the budget being determined by an increase
in variable expenses of the expert organization for the
period of investing in the development of software and a
database?”

CV=EV-AC (3)
where: EV is the investment earned value, AC is the actual
cost.

The cost variance can also be expressed in percent by
the following equation:

CVp =100 X (EV —AC)/EV =100 X CVIEV, (%) (4)
- schedule variance (SV).

SV =EV-PV (5)

Despite the fact that the estimates obtained using this
method describe the existing situation regarding software/
database development more adequately, they still require
a clear understanding of planned expenditures for each
stage of development and its timelines. Rational planning
of investments, which in this case affect variable expenses,
can also be assessed at each stage within the framework
of risk management, thus making it possible to manage
business risks. Figure 3 shows a software/database quality
checklist according to ISO 9126.

Functionality

Interoperability
Suitability
Compliance
Security
Accuracy

Portability

Adaptability
Replaceability
Co-existence

Compliance
Installability

Reliability

Maturity

N e
{) Fault tolerance
quality .

/ Usability
N

Compliance
Learnability
Aftractiveness

Maintainability

Changeability
ompliance
Testability
Analyzability
Stability

Operability
Understandability

Efficiency

Compliance
Time behavior
Resource utilization

Figure 3. Software quality characteristics and
attributes according to ISO 9126.
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If complex software is developed, then relative
independence of task sets matters as it makes it possible
to develop and implement those in parallel or in sequence
depending on the financial possibilities of an organization.
The design of individual sub-tasks simplifies system
adaptation to conditions of a particular enterprise (Polozov,
2010).

The functional aspect of risk management includes
quantitative and qualitative risk assessment, planning and
implementation of actions to prevent possible negative
consequences, control of their execution, and constant
monitoring for the purposes of identifying new risk areas
(Vorobyova, 2014). All this is possible if modern risk
management systems (also represented by software) are
used. For instance, using the software solution mentioned
above, it is possible to make instantaneous calculations for
all risk types and factors in any expert organization, and
score the business (Figure 4).

checkbusiness.net/admin

OKB3[: 43

e B apyrue

PEHTABEJIbHOCTb B OTPAC/IH
A KOHKYPEHLL '

e
53 TOBAPOB- 3AMEHNTENEH (CYBETATYTOB) 1 (1K) GoICTPIH

NOORY KL BENBACTEME SKOHOMUAECKOR CHTY AL

YCNOBWSA BXOAA-BbIXOLA HA PbIHOK

CeonHbIM HHAeKe pucka: 3.0530303

VpOEEHs OTPACAEBOTG PHCKa BBilLe CPETHEro

Figure 4. Operation of the organization risk management
program located on the checkbusiness.net website (example).

Results

The influence of software development and
implementation on internal factors associated with
business activities is conditioned by processes occurring
during the manufacturing and sales of products and can,
in turn, affect business results. American economists
Kaplan and Norton made several assumptions, based on
which it is necessary to build company operations and
management under conditions of business informatization.
In particular, they pay attention to requirements for
business process flexibility and integration when new
technologies are created, greater customer segmentation
(when diversified products of the information society
replace standard products of the industrial society),
business scalability, requirements to reduce the life
cycle of a product (e.g. software product) as a result of
continuous innovations (competitive advantages at one
of the stages of the product life cycle do not guarantee
that the product will maintain the leading position at the
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next stage of technological transformations) (Kaplan and  improve the technical and economic performance of an
Norton, 1996). expert organization but also comply with standards of

Thus, software development and implementation in the  business conduct in the information society in general.
field of motor vehicle examination not only significantly
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AHHOTauuA

BBeneHue. YyeT 6a30BOro ypoBHSA OTPacneBOro puMcka B OTPacrm 3KCMEPTHbIX YCNYr, OcTaeTcd HeaonycTumMo
BbICOKMM BCNEeACTBME BIIMSHUA CYyLLEeCTBEHHOro konmyecTtBa haktopos. Llenb nccneposanus. syyeHne BnnaHus
haKkTopoB pucka npeanpuaTusa npum umdposmsaymm NpoMs3BoACTBa NPOAYKLUM B 9KCNEPTHON AeATENbHOCTMW.
MeToabl. Vicnonb3oBaHne KOHTEHT aHanuaa u3HeHHoro uyukna MO anga pacyeTa AUCKOHTUPYEMOro nepuoga
YMCTOro onepaLMoHHOro Aoxoda NpeanpuaTnsa Npu BBEAEHUN CUCTEMbI OLIEHKU KadecTBa, padpabaTtbiBaemoro 10 n
nepexoae Ha KopoTkune utepauuu npogax. Pesynbratbl. BHegpeHue MO B 06r1acT aBTOTEXHUYECKUX IKCNEPTU3 He
TONbKO CYLLECTBEHHO Yyry4llaeT TEXHUKO-3KOHOMUYECKME nokasaTenun aKCnepTHOW opraHmM3aLmmn, HO U COOTBETCTBYET
Hopmam BeeHus BusHeca B HOBOM MHAOPMaLMOHHOM OBLeCcTBe B LENOM.

Knro4yeBble cnoBa

YnpaBneHue prckamu, MICNofNb30BaHNe OHMNanH Nporpamm Ans aKCnepTn3bl 4OPOXKHO-TPAHCMOPTHBLIX NPOUCLLECTBUN
(OTT), undpposusauus, cneumnanbHoOe NporpammHoe obecneyeHuve.
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