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ABSTRACT

Objective: The article's objective is to develop scientific and methodical grounds to assess the green project
within the advanced innovative development concept to deliver EU Environmental policy.

Research Design & Methods: The most relevant for our aim are the sustainable development concept and the
advanced innovative development concept. We used a broad literature review.

Findings: The proposed approach is derived from the sustainable development concept and the advanced
innovative development concept. It includes four types of projects: green projects, environmentally destructive
projects, environmentally neutral projects, mixed ones. The sustainability index, recilience inxex, risks,
including country risk, is calculated to enhance assessment accuracy.

Implications & Recommendations: theoretical and methodic approach, improved by authors, to control
innovative activity ecologization, based on EECI forecasts, allows stakeholders to reduce a risk of the innovative
project and increase the assessment accuracy at its starting stages, enabling the increase of the strategic
managerial decisions quality and, thereby, the environmental and economic security of stakeholders.
Contribution & Value Added: The connection of three perspectives — economic, environmental and social — will
capture the complexities of project management-oriented to advanced innovative development within the
concept of sustainable development.
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1. Introduction.

Given that climate change is the greatest existential threat to humanity in an increasingly
globalized world, Green transitions of the EU’s and Ukraine’s economies in the framework of the
European Green Deal of 11 December 2019 (European Comition, 2019) is undebatable. The only
factor in sustaining the economic growth is the innovative advance within the environmental
framework (Marsh & Mclennan, 2020; Miskiewicz & Wolniak, 2020; Shkola & Shcherbachenko,
2011).

According to the concept of sustainable development, companies engaged in innovation activity
focus on the high economic efficiency of innovation and consider its environmental impact as one of
the most important criteria for making investment decisions. In conditions of the economic crisis, the
increasing globalization, changing market structure and business environment the fundamental
principles and means of management is supposed to be developed (Kuzior et al., 2019; Dankeieva et
al., 2021; Mikhno et al., 2021).

Moreover, ecological and economic analysis of innovative projects, including assessment of the
company’s internal potential, the level of its market opportunities within the cut-throat international
competition, project risks in the international business environment, the level of project
ecologization, is to be the critical indicator of the project feasibility, taking into account the impact
on the environment during the ecological and economic cycle (EEC) of green innovation (Hutsaliuk et
al., 2021).

Therefore, the object of the article is to develop scientific and methodic grounds to assess the
green project within the advanced innovative development concept to deliver EU Environmental
policy.

As its theoretical framework, it will use a combination of project management, risk management,
theory of innovation and paradigm of sustainable development. Our study concerns an approach to
the environmental and economic estimation of green investment projects in line with the
assumptions of the advanced innovative development. In particular, we would like to highlight that
the structure of its business portfolio defines the level of its environmental and economic safety.

The article is divided into four main parts. The first part (Literature Review) illustrates the existing
theoretical and methodological approaches to evaluating innovation activities. The second part
(Material and Method) describes the research methods and the methodological approach used. The
third part (Theory Development) presents a scientific approach to environmental and economic
investment project estimation based on the sustainability, recilience and risks assessment adopted
within the advanced innovative development concept. The fourth part (Conclusion) summarises and
discusses practical implications and further recommendations for advanced innovative development
management to deliver EU Environmental policy.

2. Literature review.

Studying the existing theoretical and methodological approaches to the evaluation of innovation
activities (Andreeva, 2006; Dzwigot et. al., 2019), three fundamental approaches have been
identified, namely:

1) the approach based on qualitative characteristics of innovation and its impact on the
environment. It is used in quality management for improving the overall quality of the final product
or service and imposes an assessment of technical performance indicators without taking into
account economic value;

2) the approach based on the socially necessary labor costs. It used to determine the production
cost as the consumer value and socially necessary labor costs to create new products;

3) the approach based on economic effect and efficiency (including statistical or simple
assessment methods and discount methods) measured in monetary units. The main disadvantages
are difficulties in calculating some indirect indicators and all possible effects of branching out the
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innovation.

It should be noted that the majority of indicators for evaluating innovation activities are related to
measuring its economic performances. Indeed economic indicators are vital for decision-making, but
the issuers of innovation project feasibility occur not only in the economic framework.

The studies (Kotenko et al., 2020; Kwilinski et al., 2019) give the opinion that it is crucial to take
account of the ecological performance indicators of innovation (at least large-scale ones) because
both society's and company's economic interests might be different for the following reasons:

— the damage to the environment far exceeds the company’s financial capabilities to repair it;

— limited financial resources, which causes insufficient investment in projects and programs
aimed at environmentally friendly innovations;

— imperfect ecological taxation mechanism resulted in a discrepancy between ecological and
economic losses caused by the company's activity and compensation for damage to the environment
in the form of budget revenue;

— lack of scientific knowledge to accurately assess the environmental repercussions of
investment activities.

Klimenko (2011) points out that the environmental and economic evaluation of the project in
contrast to the economic evaluation is to increase the objectivity of measuring efficiency in terms of
prospects for sustainable development. Moreover, like Liu (2012) states, it is the ecological basis
valued at natural capital that is the milestone of the circular economy. Furthermore, justification for
green evaluation of eco-innovation is scrutinized by Luo et al. (2017). Economic assessment of the
eco-constructive and eco-destructive impact of investment projects on the environment is one of the
most critical factors in economic decision-making. Meanwhile, ecological and economic evaluation of
investment activity, making up of its economic and environmental results, is one of the key high
effective means of environmental protection because preventing negative consequences is much
cheaper than compensating.

The issue of ecological and economic assessment of innovation project is assumed to be related
to its environmental footprint estimation, which is regarded as an activity to identify, analyze, and
consider the likely consequences of its environmental impact to decide upon embarking on the
project. In the study (Andreeva, 2006), ecological and economic assessment characterizes the
changes in economic activity performances in response to the innovative processes. Moreover, its
primary function is informational. The main tasks are to most accurately indicate a connection
between processes occurring in nature, society, and technical systems, using natural resources
(Omelyanenko et.al., 2020).

Modern ecological and economic assessment methods are based mainly on the calculation of
economic efficiency, ecological and economic efficiency, socio-ecological and economic efficiency.

According to neoclassical welfare economics, economic efficiency is regarded as producing the
best or optimal combination of products through the most efficient combination of resources. From
this perspective, the optimal output is understood as a combination of products, which would be
opted by individual consumers on the perfect market in response to the price reflecting the real
production costs. The effective combination of resources is thought to be one that enables the
company to produce output at the lowest opportunity cost. In contrast, ecological and economic
efficiency is the ratio between the economic benefits and losses of the investment project, including
external ecological effects and social and economic consequences related to them (Klimenko, 2011).
As it is explored by Prokopenko (2011b), depending on what results and costs are studied, the
efficiency indicator meaning is changed (namely economic, ecological, and social).

Scholars (Dzwigot, H. et al., 2019) have considered the concept of social and economic efficiency
as a judgment about the fulfillment of the internal and external functions of a state (namely national
security, law and order, achieving social justice, increasing life expectancy and high quality of life).
From this perspective, only at the macroeconomic level should social and economic efficiency is
considered.
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Andreeva (2006), researching the concept of social efficiency, has suggested assessing the social,
ecological, and economic efficiency of the investment project, including its direct results and costs
and its external effects in related sectors. An assessment aims to obtain quantitative criteria for
making decisions, ensure the choice of future economic activity with the lowest environmental and
social costs, determine acceptable for social return on investment.

In the study (Prokopenko et al., 2015), the social, ecological, and economic efficiency of
investment has been scrutinized as a critical factor encouraging investors to invest in green
innovations. Furthermore, the authors' approach to estimation social, ecological, and economic
efficiency and potential of ecologization motivation has been considered in developing international
ecological policy to accelerate the rate of innovative activity ecologization, and thereby the level of
national and international environmental security.

In work (Shkola et. al., 2021), the term of socio-ecological and economic efficiency is considered
as a system of indicators making up the overall results and the overall costs of the environmentally
friendly innovation development (accumulated for innovators, consumers, and society as a whole)
throughout the EEC.

Furthermore, in practice the assessment of ecological and economic efficiency means the
estimation of environmental damage. According to Klimenko (2011), nowadays, most investment
projects are evaluated from their possible negative environmental impact. Additionally, it is
necessary to consider the possible positive impact on the environment (or environmental
construction). Moreover, economic loss resulted from environmental damage is regarded as the real
and possible costs of economic entities due to ecological destruction (environmental damage) and
additional costs to compensate for these costs.

Thus, it can be argued that the purpose of environmental and economic assessment is the
inclusion of environmental aspects (environmental costs and benefits) in investment management.
As has been noted above, to some extent do modern methods of investment analysis take into
account the impact of society on the environment. In particular, both Life Cycle Assessment and
Cost-Benefit Analysis allow stakeholders to consider the positive and negative externalities that can
be valued (Gorgitano & Pirilli 2016; Guo, 2018; Mayer, 2019; Motta et. al., 2018). It should be agreed
with scholars (Klimenko, 2011; Kotenko et.al., 2020; Li, 2016) that the latter method is suitable for
analyzing investment projects to assess the social effect. For the analysis of investment projects at
the level of enterprises, this method is inappropriate.

The Environmental Impact Assessment methodology used in international practice allows
stakeholders to predict the ecological destructive and constructive ecological results of innovation, as
well as to assess its potential economic, environmental, and social impact, thereby reducing
uncertainty at the feasibility stage of an investment project implementation (Li & Ohkubo, 2016; Li et
al.,, 2019; Linde, 2013). According to Convention (1991), Environmental Impact Assessment is a
national procedure for assessing potential environmental impacts. The latter means any
consequences of planned activities for the environment, including human health and safety, flora,
fauna, soil, air, water, climate, landscape, historical monuments, and other tangible objects, and the
consequences for cultural heritage or social and economic conditions. Experience has shown that the
disadvantage of the Environmental Impact Assessment method is the extremely costliness of
procedures related to its implementation. Furthermore, its implementation demands the processing
of diverse databases (Enriquez-de-Salamanca, 2017; Li & Ohkubo, 2016). Thus, despite its strengths
(high accuracy of calculations, scientific validity), the disadvantages complicate the possibility of its
widespread use in practice.

In the international practice of investment analysis, all methods are conventionally divided into
statistical methods based on accounting estimates and methods based on discount estimates (Lipsits
& Kosov, 1996). It should be noted that these techniques are pretty widespread but also require
value measurement of costs and results of innovation activities. Also, the reduced costs method,
based on determining the costs required for environmental measures, is a criterion for deciding on
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costs that should be minimized.

Other techniques, based on the cash flows theory, involve the use of other decision-making
criteria based on the comparison of results and costs, namely net present value (NPV), profitability
index (Pl), internal rate of return (IRR), payback period (PP) (Table 1).

Domestic and foreign scholars (Artyukhov & Artyukhova, 2018; Artyukhov et. al., 2017; Artyukhov
& lIvaniia, 2017; Kurbatova, 2018; Kurbatova & Khlyap, 2015; Popova & Safyants, 2013) have adopted
these methods to the needs of ecological and economic assessments of innovation, including the
ecological components of benefits and costs of investment projects in the different branches of
economy.

Besides, within the theory of innovation marketing (Prokopenko, 2011a; Prokopenko & Shkola,
2012), the comprehensive assessment of innovation, including eco-friendly ones, are considered. It is
based on determining the producer's economic efficiency (from the production and implementation
of innovation) and the consumer's economic efficiency (from buying and applying innovations). In
this case, the environmental component is assessed within the life cycle of innovation, mainly
through the innovation's qualitative characteristics.

Each of the approaches mentioned above has practical value. Otherwise, the problem of the
comprehensive ecological and economic evaluation of the green innovation to avoid the
shortcomings of other methods and make scientifically justified decisions based on the comparability
of the different indicators to the same unit of measurement has been unresolved. Moreover, due to
the cut-throat international competition resulting from the global economy, it is crucial to consider
the country's risks and level of innovation competitiveness.

3. Material and Methods.

This research has been carried out using a systematic literature review methodology, similar to
reviews of innovation management, investment analysis, and portfolio management (Koval et al.,
2020; Kurbatova, 2018; Liu, 2012; Luo et al.,, 2017; Mura et al., 2015; Tanashchuk et al., 2018).
Qualitative meta-analysis methods have been utilized to extract, critically assess and synthesize the
current sustainable development literature, including trends, drivers, and barriers and suggestions
for future research (Brauweiler et. al., 2017; Kuzior et. al., 2019; Kwilinski et. al., 2019; Li & Okhubo,
2016; Linde et. al., 2013). The review followed an iterative process; search terms were updated as
the literature review progressed, and citations of articles were examined for potentially missed
cases. The key selection criterion was any published scientific article or peer-reviewed conference
proceedings that addressed sustainable, innovative development and applied an investment analysis
model or innovative business case framework. This scope was further refined to a more specific
criterion. The article discusses the methodology of assessing the innovation, including an eco-friendly
one and specific costs and benefits for stakeholders from innovations in different branches of the
economy. It was done to eliminate cases where innovation was mentioned as the object of
engineering, but not the object of economics or environmental economics, for example,
experimental studies on experimental-industrial samples discussed by Artyukhov & Ivaniia (2017), Jay
& Morad (2020).

The searches were done between April 2018 and April 2020 in online scientific databases. The
first search was done in Web of Science using the keywords “investment analysis” and “innovation”,
which resulted in more than 5 000 articles, thirty of which were relevant. This initial search showed
limited published sources. We expanded our search beyond Web of Science to Google Scholar to
include conference proceedings and other sources that may not be available in Web of Science.
Further searches have been conducted using the keywords "assessment” or “innovation” and
“efficiency” and a variety of keywords, some with wildcards. The keywords used were 1) “benefits”,
2) “costs”, 3) “risk”, 4) “management”, 5) “project”, 6) “evaluation”, 7) “economic damage*” and 8)
“environmental damage*”. Next, we searched for 9) "ecological damage" and "country risk," and


https://www.bcci.bg/projects/latvia/pdf/8_IAPM_final.pdf
https://www.sciencedirect.com/science/article/pii/S0959652620310143?via%3Dihub#bib70
https://www.sciencedirect.com/science/article/pii/S0959652620310143?via%3Dihub#bib34
https://apps.webofknowledge.com/home.do?SID=C1w6FpIe7XSrOLAVKcm
https://apps.webofknowledge.com/home.do?SID=C1w6FpIe7XSrOLAVKcm
https://apps.webofknowledge.com/home.do?SID=C1w6FpIe7XSrOLAVKcm

Viktoriia Shkola, Olha Prokopenko, Andriy Stoyka, Vadym Nersesov, Aleksander Sapinski

lastly we searched for 10) "assessment" AND "innovative" and "project", but found no additional
cases that completely met our criteria.

Table 1. Advantages and disadvantages of methods of the ecological and an economic evaluation of efficiency

Method Strengths Weaknesses

NPV It allows stakeholders to rank the projects The results are highly dependent on the
reliably in order of their ecological and economic | discount rate;
performance; It is inappropriate to compare projects in
Better than other methods does it show the case of equal net present value and different
profitability of investment; investment simultaneously;
It allows investors to take into account the The results of the calculation are highly
environmental risk of the project; contentious;
It is pretty easy to apply; It does not take into account the scale factor
It does not require significant costs for its use of projects

Pl It shows the profitability of the investment The meaning of return index does not always

project; correspond to net present value;
It allows investors to take into account the It is inappropriate to rank projects by the
environmental risk of the project; level of profitability
It is pretty easy to apply; The results are highly dependent on the
It does not require significant costs for its use discount rate;

IRR It ensures the independence of its results from It is highly sensitive to the results of
the amount of investment; calculations to estimate future cash flows;
It is appropriate to compare projects with Difficulties in determining the most effective
different risk level, project
It allows investors to take into account the
environmental risk of the project;
It is pretty easy to apply;
It does not require significant costs for its use

PP It allows investors to take into account the Making a decision is likely to be a high level
environmental risk of the project; of subjectivity;
It is pretty easy to apply; It is inappropriate to compare alternative
It does not require significant costs for its use projects in case of equal payback period and
different cash flows

Sources: own elaboration based on Klimenko (2011), Lipsits & Kosov (1996).

The searches were done between April 2018 and April 2020 in online scientific databases. The
first search was done in Web of Science using the keywords “investment analysis” and “innovation”,
which resulted in more than 5 000 articles, thirty of which were relevant. This initial search showed
limited published sources. We expanded our search beyond Web of Science to Google Scholar to
include conference proceedings and other sources that may not be available in Web of Science.
Further searches have been conducted using the keywords "assessment” or “innovation” and
“efficiency” and a variety of keywords, some with wildcards. The keywords used were 1) “benefits”,
2) “costs”, 3) “risk”, 4) “management”, 5) “project”, 6) “evaluation”, 7) “economic damagex*” and 8)
“environmental damage#*”. Next, we searched for 9) "ecological damage" and "country risk," and
lastly we searched for 10) "assessment" AND "innovative" and "project", but found no additional
cases that completely met our criteria.

Finally, only 39 documents were included in the literature review. They were used to develop a
scientific approach to environmental and economic investment project estimation based on risk
assessment, including country risk adopted within the advanced innovative development concept.

4. Theory development.

The comprehensive literature review allowed to make the following theoretical proposition for
future studies.
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In terms of the environmental impact of innovative projects, it is suggested to distinguish the
following types:

— green projects (consistent with EU Environmental Policy and aimed at saving natural resources,
conserving and cleaning up the environment);

— ecologically destructive ones (aimed at obtaining benefits by increasing consumption of
natural resources and environmental pollution);

— ecologically neutral ones (aimed at conserving the environment without cleaning it up or any
other positive changes);

— mixed ones (incorporating multidirectional consequences (results) for the environment at the
stages of EEC).

Forming a business portfolio, the company should consider the fact that it is its structure that
defines the level of its environmental safety (Domashenko et.al., 2017). The study of changes in the
level of environmental safety (Prokopenko & Shkola, 2012) has shown the need to form the
company’s business portfolio based on green innovations meeting UU Environmental policy and all
market participants’ interests to the greatest extent to avoid unnecessary costs, as well as EEC,
extend.

The economic assessment of the environmental impact (E) at the stages of EEC (Figure 1, Figure
2) is suggested to calculate by the formula:

SEEC

E :Z J‘ (f. (&) — fy (£))de (1)
o

=1

where:

fi1(t) - ecological and economic flow, mon. units;
fi2(t) - economic flow, mon. units;
L - the current period of the project;
Teecr length of the EEC;

[ - stages of EEC, i € [1,6].
Figure 1. Flows of the innovative project at the stages of EECI
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Figure 2. Stages to determine the sustainability index

Determining the ecological and economic indicators of project impact on environment
v
Comparing the indicators with the standards of environmental management
v
Analyzing the project quantitatively and qualitatively in terms of the environmental impact
v
Ecologically J:,\ Sustainability Index <, | Ecologically constructive
destructive impact 1—‘/ of the project, SI impact

Resilience Index of the project, RI
RI=f (X1, X3, X3, Xa)

Sources: own elaboration

For prognostication of ecological and economic flows and economic flows the methods examined
by Halynska & Oliinyk (2020), Karaca & Baleany (2020), Oliinyk et.al. (2018), Samonas (2015),
Prokopenko and Rogkova (2011) is suggested to utilize.

It should be noted that not always do costs related to ensuring some result, and an expected
effect concur. Furthermore, they are likely to be stretched in time. Therefore, in forecasting and
valuing the expected financial flows, it is necessary to consider the speed of innovation process
return through the time factor.

It should be noted that the basis for the project estimation is the forecast of EEC, including the
life cycle of innovation (LCI) and the customization cycle of innovation (CCl) (Figure 1). The latter
reflects an economic estimation of the ecological effect from creation, production, consumption of
the innovation, and waste processing and reduction (Brauweiler et al., 2017; Furmaniak et. al., 2019)
during its life cycle and after it leaves the market and consumption sphere.

The main types of destructive ecological impact have been explored in the paper (Prokopenko et.
al., 2015). According to the authors' standpoint, a comprehensive measure of the environmental
impact of the innovative project is its sustainability index, which is suggested to understand as a
complex indicator incorporating the ecological characteristics of the environmental impact of
innovation. The sustainability index shows the level of negative repercussions of the project and
ecologically constructive changes in the environment. The main stages of determining the
sustainability index are shown in Figure 2. While Beekaroo et. al. (2019) proposed to analyze 9
environmental, 4 economic and 2 social indicators, it is sensible to specify the list of impact indicators
within the project framework.

Applying a system of ecological and economic indicators characterizing the repercussions
(results) of the environmental impact makes it possible to control and eliminate deviations from the
standard of environmental management in advance and decide on the innovative project. Relevant
information on the environmental and economic components of the project is suggested to
represent a combination of binary measures of the indicators of the ecological and economic
indicators of the ecologically destructive impact. The sustainability index of the innovative project (S/)

is calculated as follows:
] n 4
535 S,

%=1i=17=1
(2)
b — {1: I; € [ﬂiﬁﬂuﬂl
70 ¢ [ﬂiﬁﬂi;ﬂ]
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where:

by;; - binary measures of the i ecological and economic indicators of the ecologically
destructive impact at the stage k of EEC, ie[1;n], ke[1,6];

i - an ordinal number of indicators (1) characterizing the factors of environmental
impact, ie[1;n];

1 - the total number of indicators / characterizing the factors of environmental impact;

& - an ordinal number of the stage of EEC, k € [1;6], namely Product Development
(stage 1), Intriduction (Launch) (stage 2), Growth (stage 3), Maturity (stage 4),
Decline (stage 5), Ecoreaction (stage 6);

j - an ordinal number of the level of ecological destruction, j € [1;4], namely Low (level
1), Below Average (level 2), Above Average (level 3), High (level 4);

I - the indicator characterizing factors of environmental impact.

The level of the ecologically destructive impact of the innovative project is suggested to
determine by Table 2.

Table 2. Identification of the level of project impact and the sustainability index

Value range, SI The level of impact The sustainability index
Sl=4n low high
SI=3n below average above average
SI=2n above average below average
Sl=n high low

Sources: own elaboration

As long as the preliminary project estimates the indicator Sl=4n, the project should be regarded
as one that can be implemented. Other indicators of the project meet the conditions of the
innovative project feasibility. Providing indicator S/#4n, the project should be abandoned.

As far as Figure 2 is concerned, resilience index (RI) is suggested to understand the project's
ability to be long-term competitive in terms of technical requirements (given innovation as a technic
system) and far-looking prospect on future EU Environment policy. Hence, for its evaluation, it is
assumed to analyze four indicators, namely X; — correspondence with EU Environment policy; X; —
stages of green innovation as a technical system; X, — enterprise; X4 — stages of EEC (Figure 2) (in
more detail see Shkola et al. (2021)).

For further ecological and economic justification of the innovative project, the algorithm to
decide on its realization, based on additional criteria of integral risk (R:wta), the risk level (K, Ke[0;c=])
and measures of project efficiency (NPV, IRR, Pl, PP) on the stages of EEC are suggested.

Types of innovative activity risks, including ecological risks and techniques of their evaluation, are
examined in works (Kotenko et.al., 2020; Marsh&McLennan, 2020). Also, it should be noted the
necessity of taking into account a country's risk (Bouchet, M. H. et. al., 2003; Krayenbuehl, 1985;
Krayenbuehl, 2001; Leavy, 1984) to resolve to embark on the project on the foreign market. The
country riskB, is determined based on the Business Environmental Risk Index, calculated three times

a year using the expert judgment estimation method. The structure of the analyzed parts of the
indicator includes the efficiency of the economy, level of political risk, level of indebtedness,
availability of bank loans, availability of short-term financing, availability of long-term loan capital,
the likelihood of the occurrence of force majeure circumstances, the level of creditworthiness of the
country, the amount of outstanding debt repayment obligations (Bouchet, M. H. et al.; 2003).
Estimation of the innovative project risk by stages of EECI is suggested to conduct by the formula
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where:

R:.:qr - integral economic estimation of risk in project realization, mon. un.;
Pij - posterior certainty factor for the i-th type of risk at the j-th stage of EEC;

R; - the expected absolute value of loss from i-th risk type at j-th stage with pessimistic
prognostication, mon. un., namely:

R, - expected absolute value of risk to lose revenues (Ao 1) due to delay in starting works
over innovative cycle;

R, - expected absolute value of market risk;
R3 - expected absolute value of risk to make an additional investment (Ao3);

Agy; - revenue loss due to delay in starting works at j-th stage of the innovative cycle, mon.
un;

Aady; - profit loss at the j-th stage of the market cycle due to market risk, mon. un.;

Agy; - additional investment at the j-th stage of EEC, mon. un.;

R, - expected absolute value of environmental damage risk, followed by repercussions
for the producer, mon. un.;

R - expected absolute value of environmental damage risk, followed by repercussions
for consumers, mon. un.;

R - expected absolute value of environmental damage risk, followed by repercussions
for society, mon. un.;

§;; - the value of environmental damage, followed by repercussions for the producer,
consumers, society, mon. un.;

j-an ordinal number of the stage of EEC, j € [1;6], namely Product Development
(stage 1), Intriduction (Launch) (stage 2), Growth (stage 3), Maturity (stage 4),
Decline (stage 5), Ecoreaction (stage 6).

For initial estimation of economic reasonability to realize ecologically oriented innovative project
considering risk, NPV method should be used, calculated for three prognostications (optimistic,
pessimistic, the most likely one). For pessimistic prognostication, this index is suggested to calculate
as follows

TeEC
Er_ ‘Tr
NPV = Z (m—ﬁ'mm:) (4)
t=0

where:

10
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E, - cash proceeds (financial flow) from the realization of the innovative project in the
period t (including economic estimation of ecologically constructive ("+"),
ecologically destructive ("-") impact in the t-th period), mon. un.;

I. - investments into the project in the period t, mon. un.;
T - interest rate, rel. un;
i - the period of the project realization during EEC;

Teecr - length of the EEC.

For the total estimation of the innovative project efficiency, the IRR calculation, Pl and PP are
carried out by techniques scrutinized by scholars Lipsits & Kosov (1996). To make decisions, two
scenarios for the innovation as a technical system are recommended to consider, namely Scenario 1
“Innovative Breakthrough” and Scenario 2 “Moral Aging”.

In case of Scenario 1 “Innovative Breakthrough”, at Introduction and Growth stages, it is
advisable to proceed with the project if E > 0, K<0,25, S/€[3n;4n], Pne[55;100], E->max, [-opt,
V->max. Provided that just one of the conditions is not performed, it is wise to refuse the project.

In case of Scenario 2 “Moral aging", at the Product development stage if K<0,25, SI€[3n;4n], it is
advisable to continue the project. Suppose K>0,25, S/€[0;3n), the project is recommended to reject.
At Introduction and Growth stages, if E> 0, K<0,5, S/€[3n;4n], E->maXx, Pne€[70;100], I-opt, V->max,
the project is recommended to carry on. Provided that just one of the conditions is not performed, it
is wise to turn down the project.

For both scenarios, at maturity state, the project is recommended to carry on providing E>0,
SI€[3n;4n], Pn€[55;100], E->max, NPV->opt, V->max, one has. Otherwise, if just one of the
conditions is not performed, the project is wise to reject.

5. Conclusions.

Thus, theoretical and methodic approach, improved by authors, to mange green projects within
EU Environmental policy, based on forecasting EEC, analysis of sustainability and resilience, allows
decision-makers to increase the assessment accuracy at starting stages, reduce risks of innovative
projects and enhance of company’s competitiveness, and, thereby, the ecological and economic
security of stakeholders. As a result, it will extend existing knowledge about the green project
assessment to strive for scientific excellence. It will fill a gap in the areas of advanced innovative
development management.

Further research should be aimed at developing approaches to managing the advanced
innovative development of a company considering its human capital and applying neural networks in
maintaining intelligent management.
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