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Abstract: This paper aims to analyze the most relevant methods to determine the financial capacity
of innovation projects and identify potential ways of their improvement. The research helped to
propose an alternative methodology to assess the financial capacity of innovation projects by charting
an alternative balance with a minimum scope of data (annual balance sheet data, project term). The
authors drew a conclusion concerning the critical role of choices on the methods applied to analyze
the financial capacity of innovation projects in the context of different scales and terms of project
jobs in an analyzed project and the need for the proposed alternative (estimate or expertise-based)
assessment of financial capacity as well as the relevant risks associated with the implementation of
the new financial capacity assessment system and the overall risks of the innovation project. These
specifically concern the choices of the methods of attribution of indirect costs in innovation projects,
composition and scope of criteria to distinguish business processes to manage these processes and
constituent operations, the form of a matrix of correspondence for a set of costs by the stages of an
innovation project (event-based matrix accounting) and the information model of the objective-based
methods of managing an innovation project as an object.

Keywords: accounting; forecasting; costs; innovation; machine building; risks

1. Introduction

The role of management accounting increases significantly in the conditions of in-
stability of the external market environment, which necessitates the use of a risk-based
approach when building a management accounting system. Management accounting, in
this context, is an ordered system for collecting, registering, summarizing and presenting
information about the economic activities of an organization and its internal structural di-
visions necessary for making managerial decisions. A number of specific requirements are
imposed on the information used in the management accounting system. They should be:
(1) operational, formed on the principle of “the faster, the better”; (2) targeted, i.e., aimed at
solving specific management tasks; (3) targeted, focused on a specific customer-manager
and the tasks he solves; (4) sufficient, i.e., not superfluous, but quite sufficient for making
appropriate decisions.

In line with the theoretical principle of interdependence, the processes of accounting,
analysis and control should constitute an organic network as a comprehensive information
analysis and control support system of management for any industry of the economy,
including innovation. Such interdependence is not upheld in the practice of regulations
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governing accounting, analysis and control, as most of them are inconsistent or even
contradictory. Such inconsistencies in regulations impair cost identification in innovation
projects for analytical accounting and control purposes. These inconsistencies can be
divided into two groups: conditional and actual. In this case, nonconformities related
to such a feature of management accounting as a low degree of regulation, and a high
degree of regulation in accounting can be attributed to conditional ones. The low degree of
regulation in management accounting is firstly due to the fact that management accounting
information is formed in various forms, which can be changed several times during the
reporting period, and secondly, to the lack of need to transfer this information to external
users and appropriate standardization. Accounting information, in turn, although it can
be generated automatically and in a short time, unlike managerial information, cannot be
used by a manager without an accounting education. Thus, two reports of the same content
can be perceived by the manager as two documents that do not correspond to each other.
Actual inconsistencies include cases when part of the business operations of accounting is
not reflected in the reports generated within the framework of the management accounting
system, for reasons of simplification or lack of sufficient time for the formation of the report.
As a result of actual inconsistencies in the decision-making process, the manager deals with
incorrect indicators of management reporting (basic financial indicators, such as margin
profitability, one-time costs, etc.).

The assumption proposed by the authors about the increasing role of management
accounting in the conditions of instability of the external market environment is confirmed
by the indication that there is a need to balance the criteria of time, cost, quality and risk in
conditions of uncertainty (Mahdiraji et al. 2021), as well as the fact that there are risks in
the form of so-called “fake” innovators offering obviously unprofitable projects, mentioned
in Gurtuev et al. (2020). An additional proof of the presence of indirect nonstandard
risks associated with an unstable external environment is the statement about the high
rate of change in the business environment, mentioned in Hock-Doepgen et al. (2021).
In addition, the research results presented in the publications of Babenko et al. (2018),
Rutkowska-Ziarko and Markowski (2020), Gutsalenko and Marchuk (2020), Yau-Yeung
et al. (2020), Domnin and Martynenko (2019), Drakeman and Oraiopoulos (2020) and
Hartwig and Mathews (2020) are analyzed below.

The authors’ statement about the existence of the interdependence of accounting, anal-
ysis and control processes is confirmed by the statement about the presence of
(Abu Afifa and Saleh 2021) statements on the relationship between the effectiveness of
management accounting systems (MASE) and Enterprise Risk Management (ERM).

The authors’ assumption about the interdependence and inconsistency in regulations
that make it difficult to identify costs in innovative projects is confirmed by the results of a
study of the IMA, COSO and ISO 31000 standards, given in Kose and Agdenis (2019). The
issue of increasing risks due to the lack of accuracy of accounting and statistical information
is indirectly confirmed by the mention of the need to use accounting information about
the actions of suppliers, customers, etc., in Kose and Agdenis (2019).The development
of accounting regulations is influenced by the subjective factor (i.e., financial interests
of international organizations charting the Principles of the IFRS). Russian accounting
standards focus more on the legal form of transactions, in contrast to international standards
focusing rather on the economic side, which leaves more room for accountants’ professional
judgement of the essence of operations. This regulatory inconsistency where the same
economic event is accounted for differently under Russian and international rules leads
to accounting errors. This means there is no accuracy and precision of accounting and
statistical information to rely on in innovation forecasting.

These effects of subjective factors can be regulated by the harmonization of RAS and
IFRS. However, there remains an obstacle posed to precise forecasting of innovations by
the objective factor, which is nearly impossible to regulate. Given that economic processes
are cyclical, forecasting the upward trends of business processes in the corporate economy



Risks 2021, 9, 171 3 of 22

is an extremely challenging task. Forecasting innovation activities is also complicated due
to the fact that it is driven by research.

This dependence of the cost component (financial capacity) of an innovation project
on the effects of subjective and objective factors creates a challenge for the management to
choose adequate methods of analysis to approach the ongoing and developing new projects.
In this case, the risk forecasting methodology specified in GOST R 51901.7-2017/ISO/TR
31004:2013 and GOST R 58771-2019. (IEC 31010: 201, NEQ) was used in the case of the
application of the method proposed in the study for assessing the financial capacity, taking
into account the specifics of the implementation of the innovation project.

Research objectives:
The paper seeks to address the following objectives:

1. To analyze the range of the most relevant assessment methods to approach the
financial capacity of an innovation project.

2. To analyze the applicable assessment methods to approach the financial capacity of
an innovation project and find ways to improve them, taking into account the risks
arising from the implementation of the proposed method of assessing the financial
capacity, as well as the risks arising from the implementation of an innovative project
in machine building.

2. Literature Review

Relevant publications of the international scientific community devoted to a topic
close to our research topic can include research in the field of evaluation of the relationship
between a management accounting system, risk management and company performance
(Abu Afifa and Saleh 2021; Kose and Agdenis 2019; Robinson et al. 2018; Sokolova and
Bondareva 2019; Uyar 2018). Taking into account the results of these studies, particularly
those containing information on the possibility of using management accounting methods
in the risk assessment process, the question of the possibility of using an alternative
settlement balance for a period of n years for these purposes remains unexplored. An
attempt to fill this gap was made in our study.

The methodological aspects of developing models underscoring variations in items or
elements of costs were described by many experts (Bodiako 2018; Terenteva and Khalizova
2019; Voronova 2014). As a rule, the focus of research has been on the analysis of prepared
statements with almost no emphasis on the in-depth cost mechanisms. These processes
are so industry-specific that it is difficult to conduct an adequate cost analysis of this
type even with access to modern analytical tools. The study of the practical activities of
enterprises (Za Chestnyi Biznes 2018; Za Chestnyi Biznes 2019a; Za Chestnyi Biznes 2019b)
has shown that the current cost management system does not fully contribute to solving the
problems of their optimization and the efficiency of enterprise management. The situation
is unsatisfactory with the methodology of analysis, planning and cost incentives.

The analysis of articles on similar topics allows us to form the following main con-
clusions that the authors came to: (1) the effectiveness of “internal knowledge systems”
designed for the analysis of possible internal and external risks (Hock-Doepgen et al. 2021);
(2) the possibility of forming a model based on the Bayesian game, which allows eliminat-
ing the risks of concluding contracts with “fake innovators”) (Gurtuev et al. 2020); (3) the
conclusion that there are some shortcomings in the ISO, CSO and ISO 31000 standards
that lead to inconsistency of management and accounting data (Kose and Agdenis 2019);
(4) the processes of accounting, analysis and control should be interdependent as an organic
network and a comprehensive information, analytical and control management support
system for any branch of the economy, including innovation, as well as the possibility of
reducing risks through the introduction of an ERM system (Abu Afifa and Saleh 2021).

The article by Babenko et al. (2018) proposes a method based on the construction
of sets of reach zones taking into account risks. Based on its application, we proposed a
solution to the discrete optimization problem using minimax, in which a complex problem
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of dynamic optimization of multi-level control, taking into account risks, is applied to the
implementation of a finite sequence of one-step discrete optimization problems.

In the article by Rutkowska-Ziarko and Markowski (2020), the authors investigate
the relationship of profitability coefficients, as well as the risks of performing the main
economic indicators of the company and their relationship with the market value of shares,
as well as investment risks, using research methods such as comparing one-factor risk
and return ratios with two-factor ones estimated using average returns in transverse
regressions.

The theses of Gutsalenko and Marchuk (2020) largely coincide with the theses of our
article. In particular, it is said that risk minimization is impossible without timely and
reliable information about changes in market conditions, which is provided by taking
into account the facts of the economic situation. Accounting risks are defined as an
integral part of business risks (Gutsalenko and Marchuk 2020). It is proved that in order to
achieve effective management, control is one of the important functions in the management
system, since it combines accounting, analysis, forecasting and regulation of the activities
of enterprises.

In the article by Yau-Yeung et al. (2020), the authors consider the issues of implemen-
tation and advantages of cloud computing in various contexts in accounting practice in the
context of studying the risks of cloud accounting systems and services in Australia.

Attention should be paid to the study by Domnin and Martynenko (2019), in which
the authors consider the need to determine the relationship between uncertainty and
accounting risk reflected in their cause-and-effect relationships. Such an approach allows
us to assess the problems of an enterprise and identify the economic component of these
problems, as well as the system of economic security of an economic entity.

In the article by Drakeman and Oraiopoulos (2020), the authors consider the influence
of uncertainty conditions on risk assessment methods.

In the study by Hartwig and Mathews (2020), the issues of the quality of management
decisions, as well as the impact of the degree of automation of risk assessment on this factor,
particularly for state research centers and private manufacturing companies, are considered.

Research of the problem of production cost management is determined by a number
of aspects:

- first, the reduction of production costs together with an increase in production volume
is one of the main sources of profit at an enterprise;

- secondly, the share of costs per unit of currency of the volume of production is high;
- thirdly, in modern conditions, separate accounting and planning of variable and

conditionally fixed costs are necessary, which is associated with their different role in
profit formation due to the independence of the latter from the volume of production,
which is also unstable in the studied conditions;

- fourth, the share of conditionally fixed costs per unit of currency of sales volume
is high;

The paper by Panchenko and Abrakhmanov (2014) points out a definitive aspect of
innovation projects, that is, “the lack of market figures and statistics to determine the
parameters of financial modeling, such as market capacity, average market price and other
parameters of demand”. There is no established market for the innovative product1 for
which the analysis and assessment are conducted (Panchenko and Abrakhmanov 2014).
Accordingly, the choice of the method of cost analysis depends not only on corporate
specifics (industry, technology specifics: labor intensity, energy intensity, material intensity,
etc.) but also on macroeconomic factors. The analysis of practices of cost analysis has
shown that the methods used are mostly focused on identifying actual/plan variance
and the fundamental drivers in the company’s innovation activities. Analysts’ focus
is on the advantages and disadvantages of cost classification methods. For example,
Poliakov (2017) believes that “the principal difference between cost grouping by calculation
items vs. cost grouping by economic elements is that the former includes complex items
comprising elements that are diverse in terms of their economic essence, principles of
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attribution and origin, methods of attribution between product types and variance of
production parameters”. Information on costs according to these criteria would provide
the basis for innovation cost management and substantiation of decision making across
the stages of project design and implementation (Poliakov 2017). A variant of solving
this problem at one of the enterprises participating in the study was the introduction of
an additional staff unit—an accountant-analyst. In the planning process, the accountant-
analyst takes part in the development of long-term plans by providing information. In
particular, he is also responsible for the formation of data on the results of the past period,
which may be needed when forecasting indicators. The accountant-analyst coordinates the
development of short-term plans by all departments and ensures that these plans are closely
interrelated. Then, he brings these plans together and submits the overall estimate to the
top management for approval. For control and regulation, management accounting data
is used, which are summarized in reports on the achieved results. An accountant-analyst
plays an important role in the process of control and regulation, informing the manager
about cases of deviations of certain production results from planned indicators.

Analysts (Atrill and McLaney 2018; Bragg 2019) find it more practicable to arrange
analytical accounting and control information by financial responsibility centers. However,
for some of the machine-building enterprises analyzed in this research in terms of their
available public statistical data (specifically, Myasishchev Design Bureau, AO; Solinov
Research Institute of Technical Glass, AO; Baranov Central Institute of Aviation Motors,
Federal State Unitary Enterprise), no additional analytical information is available to
summarize data on cost management at the company level. We used the above-mentioned
methodology to chart an estimated balance applied in this case for assessments of the
financial capacity of innovation projects in the analyzed four-year period (Table 1). In
addition, the assumption was that the change of relation between balance sheet assets
and liabilities during the innovation project period (under various scenarios of project
budget) would only occur in two items, Intangible assets and Research and development
results. The scope of additional analytical data is limited by the applicable accounting
methodologies. Unresolved are the aspects of intellectual resources engaged in projects by
the company (knowledge, professional skills, experience, project managers’ team styles,
etc.) and value returns on the use of new technologies, etc. Accordingly, the uncertainty
and risks of budgeting and further implementation of innovation projects usually, with
rare exceptions, reduce potential analysis to mere actual/plan analysis.

Table 1. Required information for the assessment of the present value of real options.

Item Reference Note

Base asset value S Present value of cash flows generated at the current
level of investment in the project

Option execution price K Initial costs of the project works

Required rate of return r Risk-free rate (rate of public treasury bonds adjusted
for macroeconomic circumstances in the country)

Target reference costs calculated according to reference norms are conceptually differ-
ent from normal costs under standard costing methods, as their level is determined based
on internal corporate production parameters. Thus, derived costs are maintained for the
whole reporting period as approved standards (budget items). Monthly cost analysis is
conducted by comparison of actual vs. normal cost levels and identifying variances. Target
costing ties target costs to market conditions, i.e., makes them externally oriented. This
method is characterized by the constant enhancement of cost norms, as they are not limited
by internal standards.

Thus, the practicability of target costing depends on whether there is a real possibility
to assess the usefulness of each component for customers. For example, in target cost
planning, the product is divided into several parts (e.g., an aircraft as a whole product is
represented as referential cost-bearing elements, such as the body, the wing, the life-support
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system, the fuel system, the power engine, etc.). In practice, customer preferences are
not always easily understood. An important condition for applying these methods is the
company’s capabilities to continuously monitor market conditions, conduct surveys of
regular customers, apply reliability checks to their responses, etc.

Among the many above-mentioned systems of cost management, some analysts
(Kaverina 2016) specifically prefer Kaizen costing as a “system oriented at success”. Specif-
ically, prof. Kaverina (2016) emphasizes that “Kaizen costing builds on the philosophy of
gradual product and business process improvement by means of a cost-cutting policy”.
This method assumes the company would engage internal reserves without any meaning-
ful external investment to adjust its operations or individual departments. In other words,
the production program is tailored to meet a preset level of cost-cutting, which is gradually
adjusted to the downside.

According to researchers, each of the above-mentioned systems of cost management
can only be effective in certain economic conditions depending on company managers’ and
owners’ objectives. Innovative companies integrating research and development, design or
other innovation-oriented structures would not find Kaizen costing acceptable given the
difficulty of assessment of intellectual costs and the challenges of normalization of basic
labor cost in research activities. However, in terms of productivity of analysis, this method
requires additional information from various sources (Figure 1).

Risks 2021, 9, x FOR PEER REVIEW  6  of  23 
 

 

Among  the many  above‐mentioned  systems  of  cost management,  some  analysts 

(Kaverina 2016) specifically prefer Kaizen costing as a “system oriented at success”. Spe‐

cifically, prof. Kaverina (2016) emphasizes that “Kaizen costing builds on the philosophy 

of gradual product and business process improvement by means of a cost‐cutting policy”. 

This method assumes the company would engage internal reserves without any mean‐

ingful external  investment  to adjust  its operations or  individual departments.  In other 

words, the production program is tailored to meet a preset level of cost‐cutting, which is 

gradually adjusted to the downside. 

According to researchers, each of the above‐mentioned systems of cost management 

can only be effective in certain economic conditions depending on company managers’ 

and owners’ objectives. Innovative companies integrating research and development, de‐

sign or other  innovation‐oriented  structures would not  find Kaizen  costing acceptable 

given the difficulty of assessment of intellectual costs and the challenges of normalization 

of basic labor cost in research activities. However, in terms of productivity of analysis, this 

method requires additional information from various sources (Figure 1). 

 

Figure 1. Information sources for CVP analysis (our interpretation).



Risks 2021, 9, 171 7 of 22

The resulting information pool (Figure 1) drawn from various sources systematized as
necessary for decision making is usually tactical and represents a corporate secret. For this
reason, specialist sources describing corporate practices of Cost–Volume–Profit, or CVP,
analysis are insufficient for assessments of its practical effectiveness.

In conducting control analysis, different experts recommend distributing the analyzed
functions of expanded reproduction factors by sectors, clusters, zones, etc. This approach is
called “cluster analysis”2. Some analysts believe (Tiurin and Zuev 2014) that the methods of
cluster analysis improve the information content of cost management results. The methods
of cluster analysis include various cluster grouping approaches (sphere of business for
objects from a territorial viewpoint: industry within a specific territory, economic subject
or production factor: costs and output). Cluster analysis involves the distribution of a
set of objects (situations) to subsets (called “clusters”) to create a group of similar objects
significantly distinctive from all other objects in other clusters. It is similar to the analysis of
comparable objects. The specifics of clusterization relate to the methods of statistical data
processing. This kind of multi-dimensional statistical procedure enables data collection in
accordance with the project manager’s requests for relevant information. Clusterization
has been around as an analytical and statistical tool for long (Mandel 1988; Savinykh
and Tsvetkov 2001). Some authors emphasize that there should be “embedded groups
(clusters of various order)” when algorithms are classified between agglomerative and
divisive. A taxonomy, or divisive hierarchical clusterization, aims to “filter information”
(Asylbekov 2013; Zonova 2009, 2017). In Russian analytical practice, this method is in
limited use and is rarely used in cost analysis for innovation projects.

Expert descriptions of the stages of cluster analysis show that this method is quite
close to traditional cost classifications by specific stages of innovation projects (Figure 2),
i.e., structuring costs by project stages and types of jobs can be described as clusterization
by stages, types of jobs, management structures, responsible executives, etc.
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A promising ground in research is applying the real options and fuzzy methods to the
financial capacity problem (Rogova and Iarygin 2010).
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Even though the real options approach, compared to traditional methods, provides
more accurate results in the assessment of projects implemented under high risks, it
should be accompanied by fuzzy methods for more reliability. It would contribute to
higher accuracy of assessment for venture investors and expand their available toolkit
(Baranov et al. 2018; Bobylev 2010; Telekhov 2017).

A vast majority of research on the application of fuzzy methods in the analysis of
the financial capacity of innovation projects is based on the findings of the doctoral thesis
of Nedosekin (2003). The researcher developed the founding concepts of applying fuzzy
methods to financial processes. Muzyko and Maslov (2015) and Muzyko (2011) propose
fuzzy methods of analysis of the multi-criteria aspect of venture financing of investment
projects with the use of real options. Real options constitute a tool to mitigate uncertainty
in an innovation project by instituting an option based on income generated by the project
in which managers have flexibility in the decision making concerning its further progress.
Analysts divided these methods into two groups: based on the Black–Scholes model
(Black and Scholes 1973) and applying the Cox–Ross–Rubinstein binomial tree (Cox et al.
1979) (Figure 3).
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Figure 3. Algorithm of real options analysis under the binomial model according to (Cox et al. 1979).

Option execution is practicable if S > K. The algorithm of the binomial model is shown
in Figure 3. The Black–Scholes model is based on continuous time tracking and is applicable
primarily for financial options, which are bought and sold at any time in a standard liquid
market (Table 1).

In Russia, there is no broad research body on the use of the real options method in
venture financing of innovation projects in absence of domestic methodologies and due to
the inapplicability of foreign concepts to the Russian practice. According to Muzyko and
Maslov (2015), Geske’s concept (Geske 1979) only partially suits the specifics of venture
financing.

The proponents of the real options method believe that practical development of
this analytical tool began after the publication of S. Myers’ work “Finance Theory and
Financial Strategy” (Myers 1987). The supporters of this method, McGrath (1997) and
Rosenberger (2003), not only made a sound contribution to the development of the real
options theory but also expanded its methodological and instrumental base. Russian
scholars Bukhvalov (2004, 2006), Limitovskii (2017), Rogova and Iarygin (2010) proposed
ways to adapt the real options method to suit Russian business and management traditions.
Importantly, Bukhvalov (2004, 2006) pointed at the real options method as a means to
enhance internal corporate financial control.
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In the digital space, the whole range of analytical tools is usually grouped between
economic and statistical methods and economic and mathematical methods powered by
advanced information technology, including the internet. Typical methods in each of the
two groups are modified in use depending on the object of analysis and domain (social,
finance, credit, insurance, etc.). Each method is oriented at a specific object. Accordingly,
even greater specification of the methods depends on the industry, types of economic
activities, the company’s legal form (AO, federal unitary enterprise, etc.). Given that, it
is hardly practicable to highlight specific groups of methods as “more functional”. The
choice of a specific method should be driven by its orientation at the analyzed subject.

Importantly, developing an innovative product poses a challenge to optimizing costs
to generate additional economic value as it becomes available on the market. Various
methods of value engineering (VE) and primarily the expanded and brief varieties are used
to address the problems of functional optimization of product development structures and
functional application of each business process (comparing product advantages by the
functions, i.e., the potential value effect for the company) (Burganov 2015; Shcherbakov
and Prikhodko 2003). In practice, the VE methodology is widely used in machine building,
electrotechnical and electronics industry and innovation project management. Many
analysts approach VE in two aspects: as an analysis (acknowledging the situation) and a
corrective approach helping to manage costs as the innovation project is developed in real
time (Mogilko 2019a, 2019b; Product and Service Design 2020; Ryzhova 2019). Research
has shown that creative VE has no advantages at the design stage of a multi-functional
object. Corrective VE is applied to already existing objects to optimize their functional
and economic capabilities, which experts also view as organizational innovation. The
cost transfer model (optimization of enhancement development functions by cost levels)
recommended by D. Iu. Mogilko is only applicable in cases when there is a clear criterion
for assigning objects to multifunctional objects. These characteristics are not cited in the
publication (Mogilko 2019a, 2019b). However, the cost transfer model is mapped out as
a graph reflecting the links between functions, costs and optimization outcomes, which
presumably expands the scope of this method.

Information on the presence or absence of actual/plan variance by cost items or el-
ements is derived from various models partially addressed by one of the authors of the
paper (Orlov 2015a, 2015b): “standard cost”; “direct costing”; “just in time”; “value engi-
neering” (VE); “strategic cost analysis” (SCA); “activity-based costing” (ABC), “Kaizen”,
“absorption cost”, “target cost”, etc. These authors argue in their papers that analysts set
different requirements to information support of cost control analysis, e.g., level of detail,
clear algorithm of analysis, industry-specific adjustments with regard to cost budgeting
and control analysis of budget fulfilment (Chigarev 2019; Kogdenko 2019; Rogulenko and
Smoliakov 2019). Cost breakdown between controllable and uncontrollable costs is usually
included in budget fulfilment reports for each financial responsibility center. This enables
a delineation of responsibility for each manager for easier assessment of their performance
in controlling the unit’s costs. To talk about the controllability of costs, it is necessary to
explain that for management needs, costs are very often divided into responsibility centers.
The Center for Financial Responsibility (CFR) is a structural unit within a company with its
own function and financial budget and with its own responsible manager. Usually, when
they talk about regulated costs, they assume that they can be influenced by the manager of
a particular CFD. Regulated costs can include: (1) expenses from the write-off of technolog-
ical defects (can be controlled by the head of the shop or production); (2) expenses from
the write-off of raw materials that have lost their operational properties (can be controlled
by the warehouse manager). Unregulated costs can include: (1) the costs of writing off
an incorrigible defect as a result of using low-quality raw materials released from the
warehouse (the head of production is not responsible for the procurement and storage of
raw materials and therefore cannot affect its quality); the costs of spoiling raw materials
in the warehouse as a result of the equipment that provides proper storage conditions
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failing due to a power outage in the warehouse (it is impossible to consider the warehouse
manager guilty, because electricity supply is not within his competence).

Based on the above and practices of enterprises covered in this study, the following
hypothesis can be stated: charting a balance as the most frequently used methodology
of assessment of financial capacity and control analysis of an innovation project can be
modified for the case where detailed annual calculation items are not available for charting
a balance for n years, where n is the term of an innovation project.

3. Methods

According to the logic of research, the preliminary stage was concerned with a lit-
erature review in the research domain and related fields. Next, based on the resulting
information from such a literature review and information on the analyzed enterprises
(listed below) obtained from the public domain, the following research methods were
considered: analysis, classification and aggregation, induction and synthesis, information
modeling (development of information models). Specifically, the method of classification
was used for choices of indirect cost attribution options in innovation projects (Figure 4)
and determining the composition and scope of criteria to distinguish between business
processes to manage them and their constituent operations (Figure 5). The method of ag-
gregation allowed us to use the concept of a matrix of correspondence for specific accounts
(Figure 6). The methods of induction and synthesis were used in charting an alternative
estimated balance for the enterprise for n years (in this case, four years), in accordance
with the project term, to assess potential business value effects (changes in asset value)
under different budget fulfilment options (principal function of the balance) and provide
an expert assessment of the project’s financial capacity (auxiliary function of the balance)
(Table 1). The method of information modeling was used in mapping out the information
model of objective-based management of an innovation project as an object.

The risks associated with the use of the new methodology are not calculated separately
in the companies that participated in the study. As a rule, they are taken into account in
various budget scenarios “Pessimistic”, “Basic” and “Optimistic”, which are developed
during the budgeting process. In this study, the authors suggest using a similar approach
to assess such risks. In relation to assessing the risks associated with the assessment
of the implementation of an innovative project, the authors recommend following the
methodology set out in Table 2.

Table 2. Methodology for assessing the risks associated with the assessment of the implementation of an innovative project
in accordance with Sokolova and Bondareva (2019).

Project Objective
Scale of Assessment of the Consequences of the Occurrence of Risks

Low Middle High Very High

Terms of
implementation

Increase in the
implementation period

by 5%

Increase in the
implementation period

by 5–10%

Increase in the
implementation period

by 10–20%

Increase in the
implementation period

by more than 20%

Project costs Cost increase by 10% Cost growth by 10–20% The increase in costs by
20–30%

Cost growth of more
than 30%

Quality of project
results

It is shown only on the
main parameters of the

project.

It is necessary to
coordinate with the

head of the
organization and the

sponsor of the project.

The deterioration of the
quality of the project
will not be approved.

The low quality of the
project calls into

question the possibility
of its implementation

as a whole.

The analysis of practices of the enterprises covered in the research showed that a
requisite condition in a competitive setting is ensuring the enterprise has certificates of
conformity under GOST ISO 9001-2011 and GOST R ISO 9001-2015. A specific feature of
ISO 9001, specifically, is the process-based approach (process description of a business)
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(ISO 2015). Under the above-mentioned methodology, additional research was conducted
to determine the possibility of running an activity-based cost analysis under the method
ABC-ABB-ABM (Activity-based costing, Activity-based budgeting, Activity-based manage-
ment). This method provides the collection and systematization of information on various
economic items (including income and expenditure) by business processes and operations.
The use of a “process-based method” in company management (ABC-ABB-ABM) accord-
ing to ISO series 9001-2011 requires a delineation of business processes into three main
groups: core, managerial and support processes. Moreover, tools based on ABC-ABB-ABM
are integrated into specific accounting software and described in the respective sources
(Ivlev and Popova 2007). This method remains a relevant path for a significant number
of enterprises, including the three enterprises covered in this study (Myasishchev Design
Bureau, AO; Solinov Research Institute of Technical Glass, AO; Baranov Central Institute
of Aviation Motors, Federal State Unitary Enterprise). All the above-mentioned efforts rely
on select elements of the concept of open innovation. In particular, (1) engaging external
developers of certain machinery and units by setting the terms of reference, providing them
to potential suppliers and conducting tenders for development and supplies; (2) creating
interim working groups for innovation projects including both local and external experts.
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As mentioned above, the risks arising from the implementation of the methodology
for assessing the financial capacity of innovative projects can be divided into two categories
(in accordance with GOST R 51901.7-2017/ISO/TR 31004:2013 and GOST R 58771-2019.
(IEC 31010: 201, NEQ)):

- risks associated with the use of a new methodology for assessing the financial capacity
of the project;

- risks associated with the implementation of an innovative project.

4. Results

Let us look at each of these groups of risks in more detail.
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Since the methodology proposed by the authors for assessing financial capacity is an
element of the budgeting system, it can be assumed that the risks that arise when using this
system will be similar to the risks characteristic of the budgeting system. The estimated
risks associated with the implementation of the new methodology are shown in Table 3.

Table 3. Types of risks that correspond to the situation of applying the new methodology for assessing financial capacity.

Type of Risk Risk Description Risk Hedging Methodology

Cash flow deficit budget

The deficit budget is not feasible, which
means that the functional budgets and
functional plans on the basis of which these
budgets are drawn up are unrealistic.

To eliminate the budget deficit, you can
use the following actions: review of
financial flows, review of the production
program, taking a loan.

Use of actual accounting data

The information provided in the accounting
statements cannot be used for budget
management for two main reasons. Firstly, it
is not operational, and secondly, it lacks the
necessary analytical representation, for
example, for financial responsibility centers.

Planning and control should be carried
out only on the basis of management
accounting data.

Overestimation of financial indicators

There are cases when the departments
responsible for preparing budgets
deliberately overestimate the planned
indicators.

Almost all departments of the enterprise
take part in budgeting, and the financial
service acts as a coordinator of this
process.

Incorrect calculation of the cash flow
deficit/surplus

Often, when calculating the annual cash flow
budget, the total net cash flow is taken as the
budget deficit (or surplus) in each month.

To estimate the deficit, it is necessary to
take into account not only the cash flow,
but also the cash balances at the
beginning of the period.

The risks associated with the implementation of an innovation project are usually
hedged by applying methods of quantitative risk analysis of the innovation project, namely:
sensitivity analysis (vulnerability) and scenario analysis and risk simulation using the
Monte Carlo method.

Sensitivity analysis (vulnerability) occurs when each variable is changed “sequen-
tially”: only one of the variables changes its value (for example, by 10%), on the basis of
which a new value of the used criterion (for example, NPV or IRR) is recalculated.

It is necessary to emphasize the fact that sensitivity analysis is to some extent an expert
method. In addition, this method does not analyze the relationship (correlation) between
the variables being changed.

Scenario analysis is a development of the methodology for analyzing the sensitivity of
an innovation project in the sense that the entire group of variables is subjected to a simul-
taneous consistent (realistic) change. The pessimistic variant (scenario) of a possible change
in variables, the optimistic and the most probable variant are calculated. In accordance
with these calculations, new values of the NPV and IRR criteria are determined. These
indicators are compared with the baseline values, and the necessary recommendations
are given.

The recommendations are based on a certain rule: even in an optimistic scenario, it is
not possible to leave an innovative project for further consideration if the NPV of such a
project is negative, and vice versa: a pessimistic scenario in the case of a positive NPV value
allows the expert to judge the acceptability of this project despite the worst expectations.

Risk analysis using a Monte Carlo simulation is a combination of sensitivity analysis
and scenario analysis techniques. This is a rather complex technique which has only a
computer implementation. The result of this analysis is the probability distribution of
the possible results of the innovation project (for example, the probability of obtaining
NPV < 0).

An analysis of conditions making it practicable to use ABC (in case of significant
prevalence of overhead costs over direct costs, particularly, direct labor costs; in situations
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of production of a wide range of different products; in contexts with wide-ranging re-
sources (overhead costs) involved in manufacturing of the product; in situations when the
volume of overhead costs is not tied to the output but primarily depends on the number of
operations or other factors) led us to compile the following list of criteria for classifying
business processes adopted at the enterprise (Figure 5).

An alternative algorithm of costing helping to increase the information content of
statements could integrate elements of event-based matrix accounting (Kolvakh 2000).
Figure 6 represents a visualization of this matrix.

Models involving graphs and matrices in accounting and control analysis have re-
cently been recommended by many analysts (Poliakov 2017; Porkhun 2011). According
to A. Poliakov, innovation project managers need to operate the methods of reconciling
production costs item-by-item with item-by-item analysis of the cost of sales; methods to
capture costs shifting between items and changing their status (from costs to expenses,
from assets to liabilities).

Some analysts believe that the event-based matrix methods of control analysis can
be used for measuring managers’ performance in cost-cutting efforts in innovative pro-
duction if the marginal profitability rate misses the target (Horngren et al. 2011; Kuzmina
2016; Meerovich and Shragina 2018; Pchelkina and Kislov 2018; Troshin et al. 2016;
Whitney 2015).

In Table 4, we present the results of charting an alternative balance for the enterprise
for n years (in this case, four years), in accordance with the project term, to assess potential
business value effects (changes in asset value) under different budget fulfilment options as
proposed in the research hypothesis.

Table 4. Estimated alternative balance for a term of four years (project term).

Balance Sheet
Items

Myasishchev Design Bureau, AO Total for the
Period2018 2017 2016 2015 2014

ASSETS, rubles 3,259,049,000 - - 1,998,028,000 2,156,577,000 7,413,654,000

Intangible assets 0 - - 0 0 0

Research and
development

results
0 - - 0 0 0

Other 3,259,049,000 - - 1,998,028,000 2,156,577,000 7,413,654,000

LIABILITIES,
rubles 3,259,049,000 - - 1,998,028,000 2,156,577,000 7,413,654,000

Source (Za Chestnyi Biznes 2019a)

Balance Sheet
Items

Solinov Research Institute of Technical Glass, AO Total for the
Period2018 2017 2016 2015 2014

ASSETS, rubles 1,018,147,000 - - 793,400,000 811,226,000 2,622,773,000

Intangible assets 111,074,000 - - 348,533,000 375,438,000 835,045,000

Research and
development

results
8,448,000 - - 249,000 499,000 9,196,000

Other 898,625,000 - - 444,618,000 435,289,000 1,778,532,000

LIABILITIES,
rubles 1,018,147,000 - - 793,400,000 811,226,000 2,622,773,000

Source (Za Chestnyi Biznes 2018)
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Table 4. Cont.

Balance Sheet
Items

Baranov Central Institute of Aviation Motors, Federal State Unitary Enterprise Total for the
Period2018 2017 2016 2015 2014

ASSETS, rubles 7,124,752,000 6,911,460,000 6,672,843,000 6,689,163,000 - 27,398,218,000

Intangible assets 12,591,000 7,133,000 710,000 1,160,00 - 21,594,000

Research and
development

results
0 0 0 - 0

Other 7,112,161,000 6,904,327,000 6,672,133,000 6,688,003,000 - 27,376,624,000

LIABILITIES,
rubles 7,124,752,000 6,911,460,000 6,672,843,000 6,689,163,000 - 27,398,218,000

Source (Za Chestnyi Biznes 2019b)

The “Other” section of Table 4 includes balance sheet items such as: intangible assets,
research and development results, intangible search assets and tangible search assets.

Amid the wide adoption of the objective-based method in managing innovations
and fulfilment of its algorithms, such an algorithm was developed in this research, with
adjustments for innovation project management (Figure 7).

This algorithm is applicable for innovator companies and beyond. The algorithm
of the objective-based method is applicable for any manufacturing company conducting
research and development operations and engaging experts from universities, industry
research institutions, etc.

Analytical methods are used inseparably from the methods of cost control. This
research adopts the term “control analysis”, which in practice refers to the combination of
methods of analysis and internal control and audits. The following sequence is proposed
for such control analysis:

(1) preparation of the timeline of control analysis of costs (with the list of planned stages,
volumes and planned costs by stages, periods and business units);

(2) constant monitoring of job progress and control analysis of actual costs as per ac-
counting registers at the location of origin;

(3) constant identification of actual/plan variance by financial responsibility centers and
isolation of divergence from adopted norms at the company level and industry level;

(4) analysis of the causes of such variance and decisions of the managers of the financial
responsibility center to mitigate such causes unless they are associated with external
factors (inflation, etc.). Corrections following control analysis can potentially occur at
any stage of the project where the underlying cause is an internal subjective factor
(managers’ flaws);

(5) communications with top management concerning the observed misalignments (at
least monthly) for taking prompt corrective steps.

In the analyzed companies, the control analysis function is overseen by the deputy
director of finance or economic advisor to the general director.
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The manager in charge can also oversee accounting, statistics, planning department
and special control groups. The control analysis group operates with and is responsible for
the objects and processes it oversees during the whole period of project implementation.
The control analysis group interacts with the top project managers and is represented at
critical meetings. The foundation of effective control analysis of costs is periodic audits of
cost-to-expense transfer, i.e., audits of accounts (external financial and internal managerial
statements). The research shows that procedures of internal audits in most companies
are piecemeal, and methodological guidelines are a formality at best. Combining the
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principles and methods of control analysis of costs helps develop multiple scenarios of
business project implementation. This kind of optionality of forecasts taking into account
the objectives and changes of factors affecting them can galvanize investments in the
area of innovation activities least accessible for forecasting, i.e., research. For machine
building in 2018, the respective figures of “R&D costs”, “change of costs vs. 2008” and
“costs to revenues ratio (%)” stood at 5285 million USD, 3.1% and 5.1%, respectively.
Accordingly, companies’ outlays on research, development and transfer of new products
and technologies have remained low. Data from the Expert RA agency show that the
average rate of R&D spending to revenues among major Russian companies equaled 0.75%
in 2009, which is just above a third of the same figure for companies in the USA and
Japan. In Russia, the highest innovation activity levels are associated with companies of the
military-industrial complex, aircraft building and car manufacturing, however, the share
of spending on R&D is minor at about 3–4% of the total production costs. This lagging
behind in terms of innovation is one of the reasons why managers try to find new methods
to manage costs to maintain competitiveness.

5. Discussion

Let us consider the findings of this research in the context of similar works on this
subject we analyzed above in the section of Literature review.

The conclusions obtained by the authors, particularly the statement about the prospect
of using the developed method of assessing the financial capacity of the project by
constructing a four-year settlement balance, are confirmed by the conclusions about
the effectiveness of using “internal knowledge systems” for risk assessment purposes
(Hock-Doepgen et al. 2021).

The authors’ conclusions about the possibility of using models of correlation matrices
and graphs are similar to the conclusions given in (Gurtuev et al. 2020). In particular, the
authors claim the possibility of using mathematical tools similar in complexity and their
“sufficiency” to solve the problem of numerical risk assessment of various nature.

The conclusions about the presence of inconsistencies in the RAS and IFRS standards
obtained by the authors confirm the existence of a tendency towards discrepancies in man-
agement and accounting data in the process of using regulatory documentation mentioned
by Kose and Agdenis (2019), despite the fact that in the two cases under consideration,
different types of standards were analyzed.

The authors’ conclusions about the interdependence of accounting, analysis and
control processes are confirmed by the conclusions obtained on this issue in Abu Afifa and
Saleh (2021).

A method for constructing sets of reach zones taking into account risks, proposed
by Babenko et al. (2018) can be used as an addition to the method of assessing financial
capacity by constructing a four-year settlement balance when verifying possible risks of
implementing an innovative project, but it cannot replace it due to the different theoretical
and mathematical bases of the proposed methods.

It can be assumed that the use of the method of assessing financial capacity by construct-
ing a four-year settlement balance, in particular the risks of additional costs that are taken
into account in the budgeting process, can be used to verify the list of the main economic
indicators of the company considered by Rutkowska-Ziarko and Markowski (2020).

Some theoretical points proposed by Gutsalenko and Marchuk (2020) can supplement
the list of theses that are prerequisites for using the methodology for assessing the financial
capacity of an innovative project proposed by the authors. In particular, it is about consid-
ering control as a management function, and internal control (audit), which ensures the
effectiveness of the control function of accounting, as a subsystem of accounting.

The automation issues discussed by Yau-Yeung et al. (2020) can be used in the
continuation of the study of the assessment of financial capacity, as well as the risks of
additional costs that are taken into account in the budgeting process.
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In our work, we did not consider such parameters as economic security. However,
Domnin and Martynenko (2019) come to similar conclusions on the issues of eliminating
the negative impact on the economic security system of an economic entity, but on issues
of regulatory regulation of accounting and ensuring the completeness and reliability of
accounting (financial) reporting indicators, as well as the completeness of reflecting the
facts of economic life in accounting. In addition, the intersection of the research methods
used—general scientific and applied research methods for studying external and internal
factors of accounting risks—should be noted.

The authors of our article are similar to Drakeman and Oraiopoulos (2020) in their
conclusions that the current conditions of the world economy are a “zone of uncertainty”,
especially when implementing an innovative project.

The research results of Hartwig and Mathews (2020) as well as the results of Yau-Yeung
et al. (2020) can be used in the continuation of the study of the risk analysis methodology
proposed by the authors of our article. The special value of the results obtained by Hartwig
and Mathews (2020) is information about the features of risk assessment by state scientific
centers, the number of which is quite large in the region under consideration.

The choices of indirect cost attribution methods for innovation projects presented
in Figure 4 leave no possibility of such attribution if specialized entities are involved
(laboratories, experimental shops), which are objects typical for experimental production, a
principal participant of innovation projects. In other cases, the proposed options provide
complete attribution of all indirect costs involved in the implementation of an innovation
project. Moreover, this methodology is universal irrespective of the entity’s organization
structure, which is not the case for many other methodologies analyzed above from works
by other authors.

An important aspect in terms of the composition and scope of criteria serving to
distinguish between business processes for managing them and their constituent operations
(see Figure 5) is that they specifically take into account the settings of an innovation project
different from projects with low degrees of novelty. In particular, such settings include the
complete formalization of the technology with graphical and textual descriptions of all
significant parameters in place—in contrast to simplified descriptions of projects with low
degrees of novelty.

As to the matrix of correspondence in Figure 6, the main difference of the described ac-
counting algorithm compared to previous research is the proposition of a specific algorithm
for accounts 51 Settlements and 90 Sales vs. only general principles of event-based matrix
accounting in similar studies without any proven applicability for innovation projects.

The information model of the objective-based method of managing an innovation
project rendering as an object (Figure 7) is universal and aligned with the practices of
Russian enterprises in the current context, thus, it can be implemented at minimum costs at
any enterprise considered in this study and similar to them in terms of activity and scope
of operations. The potential application of the principles of the objective-based method
described in similar works by other authors bears the risks of adaptation.

In contrast to other similar concepts, the proposed method of charting an estimated
balance (Table 4) offers the possibility to calculate the project’s financial capacity in situa-
tions of absence of “internal” balance sheet data and for project terms of more than one
year. The limitations for the use of this type of estimated balance include the impossibility
to assess the financial capacity of short-cycle innovation projects (shorter than one year).

6. Conclusions

We conclude that the choice of analytical methods to assess the financial capacity of
an innovation project depends on the scale and term of project operation, which creates the
need for our proposed alternative. In a situation when a company simultaneously pursues
several innovation projects, it is practicable that costs are distributed and attributed to
each of them, including administrative costs, salary and compensations, social insurance
payments for administration, rent, maintenance costs on administrative offices, office costs,
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etc. When there is only one project and the technical part is outsourced with limited in-
house engagement within one or two business units, e.g., the IT and finance departments,
only the respective categories of costs are to be distributed. In situations when individual
structures are not engaged in projects, their respective maintenance costs are not distributed
and are covered independently of the costs of project operations.

Given that the job-order method of overhead costing, in contrast to ABC costing,
relies on the use of labor costs as an indicator while ignoring other factors such as the
quality of equipment and novelty of technology, the choice of methods to analyze the multi-
factor influence on costs arguably requires establishing differences between costs and their
affiliation with business processes. For that, we propose the use of various choices as to the
method of attribution of indirect costs for innovation projects, criteria for distinguishing
business processes, elements of event-based matrix accounting and the information model
of the objective-based methods of managing innovation projects as an object. With regard
to the possible risks that arise when using the system of assessing the financial capacity of
the project proposed by the authors, it can be assumed that they will mainly be similar to
the risks characteristic of the budgeting system.

As a result of the analysis of the most frequently used modern methods of analyzing
the financial capacity of an innovative project, or indicators similar to the financial capacity
indicator, the authors came to the conclusion that the method of assessment by constructing
the settlement balance has not been studied yet, but has significant prospects, in particular
due to the possibility of using the data of the settlement balance in the management
accounting system when assessing possible risks of implementing an innovative project.

As a result of the analysis of the most frequently used modern methods of analyzing
the financial capacity of an innovative project, or indicators similar to the financial capacity
indicator, the authors came to the conclusion that the method of assessment by constructing
the alternative balance has not been studied yet, but has significant prospects, in particular
due to the possibility of using the data of the settlement balance in the management
accounting system when assessing possible risks of implementing an innovative project.
The result of the study was the construction of a four-year estimated alternative balance
for the three enterprises that took part in the study. This calculation balance allowed to
separate the “standard” cost items from the innovative ones (section “Other” includes
balance sheet items such as: intangible assets, research and development results, intangible
search assets and tangible search assets) and thereby assess the possible risks in the event
of an unsuccessful implementation of an innovative project. Note that the “Others” section
of the asset includes two main items “Other current assets” and “Other non-current assets”.
They, in turn, have the following structure: Other current assets include raw materials,
materials and other similar values, costs in work-in-progress (circulation costs), finished
products, goods for resale and shipped goods. Other non-current assets include expenses
related to incomplete R & D, expenses for the repair of fixed assets, advances issued for the
construction of buildings, incomplete capital investments, etc. In particular, the cost items
in the “Other” section can be evaluated in accordance with the methodology recommended
by the authors for assessing the risks of implementing an innovative project, as well as the
most common methods for assessing the risks of implementing the budget “Pessimistic”,
“Basic” and “Optimistic”.
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Notes
1 In this paper, product refers to a product, service or intellectual property.
2 Cluster analysis is a multi-dimensional statistical procedure involving data collection on a set of objects [source: electronic

resource: https://biznes-prost.ru/analiz-klasternyj.html] (accessed on 10 September 2021).
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