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Approaches to project 
portfolio formation by pharmaceutical products producers

Abstract
Introduction. The pharmaceutical market is characterized by a stable annual growth of 5-6%. According to the 
results of sales in 2018, the key domestic producers of pharmaceutical products were PJSC «Farmak» (the 
market share was 5.4%; the sales growth was 20.7%, compared to the previous year), Arterium Corporation 
(the market share - 3.5%; the sales growth - 17.6%), PrJSC «Pharmaceutical Firm «Darnitsa» (the market 
share - 3.27%; the sales growth - 15.3%), the Group of Companies «Zdorovya» (the market share - 2.32%; 
the sales growth - 12.4%).
The successful functioning of a modern enterprise largely depends on its ability for sustainable development 
by means of introducing innovations, developing new products and adopting effective models of management. 
All these activities require that an enterprise adopts a project approach. As the number of projects is growing, 
alongside with their cost and life cycle, it is becoming increasingly important to implement the concept of 
portfolio management. The present research outlines different approaches to creating a project portfolio and 
describes instruments that can help enterprises select an effective combination of projects in a portfolio. The 
object of the research is the project activity of a «Pharmaceutical Company «Zdorovya». In order to achieve 
the purpose of the research, the author applies multiple criteria weighted ranking and cluster analysis. 
Methods. Multiple criteria weighted ranking is used on the first stage of project evaluation in order to define 
its ranking (priority). The method of multidimensional classification, as well as cluster analysis in particular, 
is used to divide all the projects into groups. The advantage of cluster analysis lies in the fact that it allows 
businesses to group projects according a great number of miscellaneous parameters. Joining (tree clustering) 
and K-means clustering methods are employed with the help of STATISTICA software. Ward’s method as 
amalgamation (linkage) rule and Euclidean distances as distance measure are also applied as methods of 
cluster formation. 
Results. Project ranking based on the level of risk, the investment cost, the net present value, the profitability 
index and the discounted payback period allowed the author to define the priority of each project and 
suggest recommendations as to how they should be included into the portfolio of projects. Nine projects were 
considered in order to create a project portfolio for a pharmaceutical enterprise. Multiple criteria weighted 
ranking shows that Project 3 has the highest priority.
The conducted clasterisation revealed three clusters of projects that characterise different directions in the 
process of starting a modern pharmaceutical manufacturing facility (Cluster 3), launching a new medicine into 
the market (Cluster 2) and expanding the existing range of products (Cluster 1). 
Conclusion. While forming a project portfolio, it appears worthwhile to use a combination of three parameters: 
risk, effectiveness and cost. Additively, which is characteristic of net present value criterion, allows businesses 
to select the most effective combinations of projects in their portfolio. Based on the results of calculations, it 
is recommended to form a portfolio of 4 projects with a net present value of EUR 179,501.
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Clusters
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Підходи до формування проектного портфелю фармацевтичних виробників
Анотація. У статті розглянуто особливості інвестиційного розвитку сучасного фармацевтичного 
підприємства шляхом впровадження концепції проектного менеджменту, у межах якого здійснюється 
відбір кращих для виконання проектів. Метою дослідження є визначення підходів до формування 
проектного портфелю, а також інструментів, які дозволяють здійснити відбір ефективних комбінацій 
проектів у портфелі. Для розв’язання поставленої мети автором використано багатокритеріальне 
ранжування й кластерний аналіз. Ранжування проектів за критеріями: рівень ризику, інвестиційні витрати, 
чиста поточна вартість, індекс рентабельності, дисконтований період окупності дозволили визначити 
пріоритет кожного проекту й надати рекомендації щодо подальшого їх розгляду у межах проектного 
портфелю. З метою формування проектного портфелю фармацевтичного підприємства групи компаній 
«Здоров’я» досліджувалися такі проекти: «Модернізація ампульного цеху»; «Створення сучасного 
фармацевтичного виробництва та модернізація існуючого згідно стандартів GMP»; «Виведення на 
ринок препарату проти похмілля»; «Реєстрація лікарських засобів у В’єтнамі»; «Реєстрація анестетиків 
для стоматології у Німеччині»; «Розширення виробництва дерматологічного крему протизапальної дії»; 
«Розширення виробництва дерматологічного крему для лікування грибкових інфекцій»; «Розширення 
виробництва препарату для лікування мігрені»; «Розширення виробництва препарату для лікування 
кашлю та застудних захворювань».
У результаті проведеної кластеризації визначено три кластери проектів, що характеризують напрями 
створення сучасного фармацевтичного виробництва, виведення на ринок нового препарату й розширення 
випуску існуючих видів продукції. Для формування варіантів проектних портфелів рекомендується 
застосовувати комбінацію параметрів ризик − ефективність − вартість. За результатами розрахунків 
рекомендовано сформувати портфель із 4-х проектів із сумою чистої поточної вартості 179501 євро.
Ключові слова: проект; пріоритетність проектів; управління проектним портфелем; багатокритеріальне 
ранжування; кластери проектного портфелю.
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Подходы к формированию проектного портфеля фармацевтических производителей
Аннотация. В статье рассмотрены особенности инвестиционного развития современного 
фармацевтического предприятия путем внедрения концепции проектного менеджмента, в рамках 
которой осуществляется отбор лучших для реализации проектов. Целью исследования является 
определение подходов к формированию проектного портфеля, а также инструментов, позволяющих 
осуществить отбор эффективных комбинаций проектов в портфеле. Для решения поставленной 
цели автором использованы методы многокритериального ранжирования и кластерного анализа. 
Ранжирование проектов по критериям, таким как уровень риска, инвестиционные затраты, чистая 
текущая стоимость, индекс рентабельности, дисконтированный период окупаемости позволило 
определить приоритет каждого проекта и дать рекомендации по дальнейшему их рассмотрению в 
рамках проектного портфеля. В результате проведенной кластеризации определены три кластера 
проектов, характеризующие направления создания современного фармацевтического производства, 
вывод на рынок нового препарата и расширение выпуска существующих видов продукции. Для 
формирования вариантов проектных портфелей рекомендуется применять комбинацию параметров 
риск − эффективность − стоимость. По результатам расчетов рекомендуется сформировать 
портфель из 4-х проектов с суммой чистой текущей стоимости 179501 евро.
Ключевые слова: проект; приоритетность проектов; управления проектным портфелем; 
многокритериальное ранжирование; кластеры проектного портфеля.

1. Introduction
The sustainable development of any modern enterprise and maintaining its market positions 

requires constant effort. The integral part of this effort is the ongoing implementation of innova-
tive approaches to management where project management is a crucial component. The neces-
sity to adopt the concept of project management remains relevant for Ukrainian pharmaceutical 
enterprises due to strict requirements for the quality of project implementation. It is caused by the 
specifics of conducting research, the requirement to adhere to good manufacturing practi ces in 
manufacturing, and legal aspects in the registration of medicines. On the other hand, severe lack 
of time and resources requires a profound analysis of the cost-effectiveness of each particular 
project. Usually, businesses implement several or even dozens of projects simultaneously. Pro-
ject selection is a challenging task as it is important to forecast the consequences of possible 
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 combinations of projects and their mutual influence on the effectiveness and security of the pro-
ject portfolio in general.

2. Brief Literature Review
Issues of project portfolio management are considered in the works by foreign scientists, such as 

M. Lappe and K. Spang (2014) [1], A. Jordan (2016) [2], M. Wood (2017) [3], O. Zwikael, Ying-Yi Chih 
and J. R. Meredith (2018) [4] and others. It is essential to mention J.-P. Paquin, D. Tessier and 
C. Gauthier (2015) [5], M. M. Sharifi and M. Safari (2016) [6], R. Bayney (2017) [7], G. Locatelli, 
M. Mikic, M. Kovacevic, N. Brookes and N. Ivanisevic (2017) [8], as well as V. Shnaydman (2018) [9] 
among the scholars who investigated the project priority.

A Guide to the Project Management Body of Knowledge (2008) [10] defines a portfolio as a 
selection of projects and programs that are united together so that these projects can be ma-
naged in a more efficient way in order to achieve certain strategic goals. The connection bet-
ween project portfolio and business strategy is also highlighted in the Standard for Portfolio 
Management (2008) [11]. That is why the evaluation of each component of the portfolio starts 
with the analysis of how a particular project contributes to the strategic goals of the company. 
This evaluation can be descriptive (e.g. the project fully complies with the strategic goals; the 
goal can be achieved partially; the project only slightly contributes to the achievement of the 
strategic goals) or quantitative (the extent of goal achievement can be measured by points or 
by a simple scale: 
1 - the project complies with the strategic goal; 
0 - it does not).

However, the objective evaluation of portfolio components should rely on several parameters. 
Traditionally, projects are evaluated according to financial benefits criteria such as net present va-
lue of the project (NPV), discounted payback period (DPP), investment rate of return (IRR), profi-
tability index (РІ) and return on investment (ROI). Apart from that, the Standard for Portfolio Ma-
nagement (2008) recommends to use business criteria, risk-related criteria, regulatory compliance 
criteria, marketing and technical criteria to evaluate the portfolio components. Various calculation 
and graphic models are applied to make sure that all the necessary criteria are taken into conside-
ration. Some of the most widely spread calculation models for project evaluation are single cri-
terion prioritisation model, scoring model comprising weighted key criteria and multiple criteria 
weighted ranking. The results of evaluation are visually presented with the help of graphical com-
parison based on two criteria.

It is worth mentioning that the main peculiarity of project portfolio formation is the necessity to 
evaluate projects by multiple criteria.

Y. Hadad et al. (2016) [12] suggest ranking project activity by duration (in particular the acti vity cri-
ticality index, the cruciality index, the coefficient of variation, the significance index and the rank po-
sitional weight) and costs (in particular the cost and the expenditure rate). This approach allowed the 
authors to compile pairwise matrices in order to determine weighted ranking of the selected criteria.

A. V. Katrenko et al. (2013) [13] developed a two-stage procedure of project portfolio formation. 
During the first stage, appropriate project portfolios are selected according to the Pareto principle (the 
quality of portfolios is considered taking into account the limited availability of resources). During the 
second stage, project portfolios are finally selected according to the method of analytical hierarchy, 
i.e. by taking into consideration the general strategic aim of the enterprise.

K. Benaija and L. Kjiri (2014) [14] also suggest selecting projects for the portfolio in two stages. 
The first stage involves a bivariate analysis that combines risk-value-alignment parameters. These 
three parameters are considered together in order to evaluate projects and create a relevant scale, 
which helps to evaluate the potential and decide whether a project should be added to the portfolio. 
Besides, K. Benaija and L. Kjiri estimate the strategic value of the project, i.e. the extent at which it 
helps to achieve the key benefits for the enterprise.

According to V. M. Molokanova (2011) [15], a modern way of project portfolio formation is based 
on value, which means that added value maximisation is the main criterion. The scholar suggests 
employing an additive general criterion, which takes into account multiplier normalised criteria and 
the degree of their importance. There are certain limitations for each of the criteria (e.g. budget, 
resources, time) in order to optimise linear programming. This model helps to rank projects by the 
target parameter which is the maximization of the aggregate value of the portfolio. Portfolios which 
are more focused on profit growth should be evaluated by the criteria of investment (e.g. NPV, DPP, 
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PI, ROI), whereas socially-oriented or mixed portfolios should be evaluated according to a larger 
variety of criteria.

Another model of selecting portfolios takes into account their social component. O. Ye. Fedoro-
va and O. L. Zhyrov (2015) [16] suggest using three criteria: financial (volume of investment, taxes, 
pecuniary advantage), social (usefulness, non-tangible benefits) and risk (chances of successful im-
plementation, time, rate of economic alternative).

A. T. de Almeida and M. D. Duarte (2011) [17] apply the matrix method in order to combine profit 
from implementing a project with the additional profit which this project can bring within the portfo-
lio. In other words, a project portfolio is expected to show a certain synergy effect. B. Canbaz and 
F. Marle (2016) [18] also recommend to evaluate portfolio components with the help of matrices that 
reflect interconnected resources, benefits and probability of success. Matrix-based management of 
project portfolios is also supported by Y. M. Teslia and T. V. Latysheva (2016) [19] who use it in or-
der to coordinate portfolio activities of an enterprise.

In order to create matrices of investment strategies, T. Ivanenko et al. (2018) [20] believe that it is 
important to evaluate investment projects and make investment decisions on the basis of a number 
of financial criteria (NPV, DPP, РІ, and IRR) and risk criteria (Wald’s maximin, Maximax, Hurwicz’s cri-
terion, Laplace’s criterion, Bayes-Laplace insufficient reason criterion, Hodges-Lehmann criterion).

An interesting approach is proposed by M. Y. Hrytsiuk and L. I. Maksymiv (2010) [21], which in-
volves building a REV-diagram based on three components, such as risk, efficiency and cost. The 
analysis of project combinations according to these criteria allows businesses to select the most 
effective project portfolios.

Despite a considerable number of studies, the problem of project portfolio evaluation and se-
lection never loses its relevance. On the one hand, it is explained by the fact that a large number 
of projects undertaken by enterprises calls for portfolio-oriented approach in business administra-
tion. On the other hand, the use of complicated mathematical models for project assessment is 
not really feasible due to insufficient organisational maturity of Ukrainian enterprises coupled with a 
lack of time and resources allocated for taking project-related decisions. On the other hand, when 
 choosing criteria for evaluating portfolio components, one should also consider the industry-spe-
cific peculiarities of the projects under implementation.

3. The purpose of the article is to suggest different ways of how projects can be grouped and 
evaluated before being included into a project portfolio. The research also gives recommendations 
about the feasibility of different project portfolio combinations taking major Ukrainian pharmaceuti-
cal enterprises as a reference.

4. Results
The pharmaceutical market is characterised by a stable annual growth of 5-6% and, according 

to forecasts, will increase by 34% next 5 years (2018) [22]. In Ukraine, the volume of sales of phar-
maceutical products in 2017 increased by 20% in money or by 7% in packages. Over the past ten 
years, Ukrainian pharmaceutical companies have increased sales 9 times - from EUR 111.7 million 
to EUR 880.2 million. Today, the sector is also characterised by a significant increase in the share of 
domestic companies’ market. In 2010, Ukrainian manufacturers of medicines had 54.5% as a mar-
ket share; however in 2017 their share rose to 73.5%. The pharmaceutical industry is characterised 
by a significant number of enterprises, 115 companies have licenses for the manufacture of medi-
cines (2018) [23].

A significant number of manufacturers of pharmaceutical products results is the small market 
share each of them. According to the results of the sales in 2018, the key domestic producers of 
pharmaceutical products were:
• PJSC «Farmak» (the market share was 5.4%; the sales growth was 20.7%, compared to the pre-

vious year), 
• Arterium Corporation (the market share - 3.5%; the sales growth - 17.6%), 
• PrJSC «Pharmaceutical Firm «Darnitsa» (the market share - 3.27%; the sales growth - 15.3%), 
• the group of companies «Zdorovya» (the market share - 2.32%; the sales growth - 12.4%) 

(2019) [24].
Since 2010, PJSC «Farmak» has been the leader of the pharmaceutical market in Ukraine 

and the largest exporter of medicines thanks to product quality and innovation. It is a  Ukrainian 
 manufacturer complying with European standards. According to the official site of the com-



103

ECONOMIC ANNALS-XXI
ECONOMICS AND MANAGEMENT OF ENTERPRISES

Derenska, Ya. / Economic Annals-XXI (2019), 176(3-4), 99-108

pany (https://farmak.ua) its product portfolio consists of 220 names of medicines. In 2018, 
PJSC «Farmak» brought to the market 34 new nomenclature positions, which are 17 brands. 
A quarter of the company’s products is exported to more than 20 countries of the world, in-
cluding the CIS and the EU countries, such as Poland, Slovakia, and Germany. Farmak’s strate-
gic goal is to expand its foreign economic activity. By 2020, the company plans to increase the 
share of exports to 40%, while remaining the leader of the Ukrainian market.

Arterium Corporation was established in 2005. It integrates two Ukrainian companies 
 «Kievmedpreparat» and» Galychpharm», which have over 150 years of pharmaceutical manu-
facturing experience. According to the official site (http://www.arterium.ua), there are more than 
150 medicines in the company’s product portfolio. With representative offices in Azerbaijan, 
Belarus, Kazakhstan, Russia and Uzbekistan, Arterium Corporation is committed to beco ming 
a regio nal market leader in all these countries. It exports products to 11 CIS countries and 
 Vietnam. The share of export in the company’s income is 25%.

PrJSC «Pharmaceutical Firm «Darnitsa» is a domestic producer of medicinal products, having 
long-standing pharmaceutical traditions. The company was established in 1938. According to the 
official site of the company (http://www.darnitsa.ua), «Darnitsa» produces more than 250 names 
of medicines. In 2016 «Darnitsa» manufactured the greatest number of products in the form of 
pills - 121,578,463 packs. The modern development strategy of «Darnitsa» is primarily aimed at 
strengthening the company’s market leadership and competitiveness, based on increasing the 
performance of the organisation, introduction of innovations in production and management, per-
sonnel development, working out and updating of the product portfolio.

The object of the research is the project activity of the «Pharmaceutical Company «Zdorovya». 
This is a modern high-tech enterprise whose production level meets all international requirements 
applied to medicines. According to the official site of this enterprise (https://zt.com.ua), the com-
pany produces more than 250 names of medicines; more than 50 medicines are in development. 
The sales are greater by 30%, compared to the previous year. More than 20% of the entire volume 
of sales accounts for exports. Company exports to 21 countries of the world. The amplification of 
the investment activity of the company in 2016-2018 revealed a need to use the project manage-
ment tools. The example of the enterprise data shows recommendations for reviewing the current 
portfolio of projects (the end of 2018).

In order to create a project portfolio for a pharmaceutical enterprise, the following projects were 
considered: 
1 - «Ampule shop floor modernisation» (2019-2020); 
2 - «Establishing a modern pharmaceutical manufacturing facility and renovating the existing one 

according to GMP standards» (fundamental project, 2016-2021); 
3 - «Launching a new hangover remedy into the market» (2019-2021); 
4 - «Registration of medicines in Vietnam» (2019-2021); 
5 - «Registration of dental anaesthetics in Germany» (2019-2021); 
6 - «Expansion of production of anti-inflammatory dermatological cream» (2019-2020); 
7 - «Expansion of production of antifungal dermatological cream» (2019-2021); 
8 - «Expansion of production of medicine for migraine» (2019-2021); 
9 - «Expansion of production of medicine for cough and cold» (2019-2020).

According to the best practices of project management, each investment project was evalua ted 
by key performance indicators: NPV, PI, and DPP. Due to limited funding, the cost of investment 
was also considered as an important parameter for project evaluation. The industry-specific pecu-
liarities of the projects are reflected in the level of risk which is estimated depending on the com-
plexity, variability and standardisation of works carried out under the project. Table 1 displays the 
results of project evaluation and ranking.

Multiple criteria weighted ranking shows that Project 3 has the highest priority. Projects 1 and 
6 are both ranked as second best. They are followed by Projects 8 and 9. Project 2 turns out to 
be the least attractive. However, this is a fundamental project for the enterprise, which explains 
its high cost, long-term payback period and a high level of risk.

Joining (tree clustering) method was employed to unite projects into clusters. The results are re-
flected in the tree diagram on Figure 1.

The horizontal axis of the tree diagram shows all the projects that were analysed (С1…С9, 
or case 1…case 9, which stand for Project 1…Project 9). The vertical axis reflects the distance 
 measure. Following this principle, Projects 4 and 5 were the first projects to be joined together as 

https://farmak.ua
http://www.arterium.ua
http://www.darnitsa.ua
https://zt.com.ua
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Table 1: 
Multiple criteria weighted evaluation and ranking of the 9 prospective pharmaceutical enterprises’ 
portfolio projects 

Source: Compiled by the author

Table 2: 
Means and standard deviations (cluster analysis) of the prospective 
pharmaceutical enterprises’ portfolio projects

Source: Compiled by the author based on calculated data in the programme 
STATISTICA

Figure 1: 
Tree diagram of the project portfolio clusters

Source: Compiled by the author based on calculated data in the programme STATISTICA

the distance between them is minimal. After that, Projects 6-9 were added to this cluster as well. 
Another cluster contains Projects 1 and 3. And there is one more cluster which is represented by 
Project 2 alone. The mean values and standard deviations for each project that was part of clus-
ter analysis are presented in Table 2.

Having united the projects into groups according to K - means clustering method, it was dis-
covered that the first cluster includes Projects 1 and 3. What is characteristic of these projects 
is that they both have considerable NPV, high PI and moderate DPP and the average level of 
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risk. Therefore, it is recommended to add these projects into the portfolio. The second cluster 
(Projects 4 - 9) has a bigger variance of parameter values. This cluster involves projects with a 
predominantly low level of risk, low cost of investment, low NPV, moderate DDP (except Pro-
ject 9), and average PI. Project 2 that belongs to the third cluster requires considerable funding, 
high NPV, high level of risk, long DPP, and low РІ. All the characteristic peculiarities of clusters 
are presented in Tables 3-5.

A well-balanced portfolio in terms of its performance, investment resources and level of risk can 
be achieved if it contains projects belonging to different clusters. In this respect, it is recommended 
to include Project 2 (which is fundamental for the enterprise), Projects 1 and 3 (as the most effec-
tive ones) and partially some projects that belong to cluster 2. Considering the results of the multi-
ple criteria weighted ranking, it also appears worthwhile to include Projects 6, 8, 9 to the portfolio 
and suspend Projects 4, 5, and 7.

In order to define possible combinations of projects in the portfolio and predict their outcomes, 
the overall level of risk was estimated together with investment cost and NPV (see Table 6). The 
V - risk parameter describes the risk level of a particular project within the portfolio, and it is defined 
as the relative risk weight of a project within the general sum of all risk levels of all the projects  within 
the portfolio.

Considering possible combinations of projects within the portfolio (63 variants) requires tho-
rough analysis, taking into account the correlation between the cost of investment and the obtained 
result. The following dependency appears logical: bigger amount of investment   higher NPV. To 
make the analysis even easier, all the expected effects of project portfolio implementation with dif-
ferent investment and V - risks are reorganised starting with the lowest NVP (see Table 7). 

The project portfolios marked in bold are those that are not recommended for implementation 
because they violate the principle according to which bigger investment should lead to higher ef-
fectiveness. In other words, it is not recommended to choose projects where bigger investment 
does not guarantee higher NPV in comparison with other portfolio combinations. Likewise, it is not 
worthwhile to form portfolios that only contain one or two projects. As it was mentioned above, it 
is re commended to include Projects 1, 2, 3 into the portfolio and later analyse combinations with 

Table 3: 
Descriptive statistics for Cluster 1. Cluster contains 2 cases

Source: Compiled by the author based on calculated data in the programme 
STATISTICA

Table 4: 
Descriptive statistics for Cluster 2. Cluster contains 6 cases

Source: Compiled by the author based on calculated data in the programme 
STATISTICA

Table 5: 
Descriptive Statistics for Cluster 3. Cluster contains 1 case

Source: Compiled by the author based on calculated data in the programme 
STATISTICA
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Table 6: 
Estimated values of various parameters 
after project portfolio implementation taking into account V-risks factor 

Source: Calculated by the author

Projects 6, 8, 9. In the first place, it is advisable to implement Project 9, followed by Project 6 and 
project 8 (Portfolios 6.17; 6.30; 6.32 respectively).

5. Conclusion
Studying current approaches to project evaluation in the process of project prioritisation and 

selection for project portfolio pointed to the conclusion that project evaluation involves multiple 
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criteria. Howe ver, in most cases, decisions on whether an investment project should be added to 
a portfolio almost entirely depends on financial criteria, in particular NPV, DPP, PI, and the level 
of risk.  At the same time, a larger range of criteria for portfolio components requires more flexi-
ble approaches. 

The paper suggests uniting projects into groups by means of cluster analysis, whose main ad-
vantage is the possibility to apply miscellaneous criteria to project description. In order to determine 

Table 7: 
Variability of expected effects after project portfolio implementation 
with different amount of investment and V-risks

Notes: * - portfolios the effectiveness of which does not comply with the 
recommended dependency «cost of investment - effectiveness» but that cannot 
be excluded because they contain Project 2.

Source: Calculated by the author
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 possible combinations of projects within a portfolio, it is recommended to consider parameters such 
as cost, risk and effectiveness at the same time. Practical application of this approach helps to iden-
tify and reject project portfolios that may violate the principle of direct correlation between cost of in-
vestment and effectiveness.
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