SILESIAN UNIVERSITY OF TECHNOLOGY PUBLISHING HOUSE

SCIENTIFIC PAPERS OF SILESIAN UNIVERSITY OF TECHNOLOGY 2025

ORGANIZATION AND MANAGEMENT SERIES NO. 222

RISK DETERMINATS IN INNOVATION PROJECTS —-EMPIRICAL
RESEARCH IN ORGANIZATIONS

Katarzyna BARTUSIK!, Jolanta WALAS-TREBACZ*"

' The Cracow University of Economics; bartusik@uek.krakow.pl, ORCID: 0000-0002-3670-5550
2The Cracow University of Economics; walasj@uek.krakow.pl, ORCID: 0000-0002-8266-8922
* Correspondence author

Purpose: The aim of the article is to identify and analyze the key factors determining risk in
innovative projects. The research focuses on identifying significant risk categories for six types
of innovative projects implemented in organizations.

Design/methodology/approach: The study was based on the analysis of surveys conducted
among 87 organizations. The questionnaire included questions about the number and dynamics
of implemented innovation projects during the indicated period, types of risks in innovation
projects, and the most important external and internal factors determining risks in innovation
projects. Data were collected using the CAWI technique. Respondents were owners and
managers with knowledge and experience in implementing innovation projects within their
organizations.

Findings: The results indicate that the greatest activity in implementing innovation projects
occurred in the surveyed organizations during the two analyzed periods, especially in the
investment, organizational, and technical-technological areas. The greatest increase in interest
(dynamics) in innovation implementation was observed in projects related to management
systems, research and development, and technical-technological areas. Respondents rated the
levels of risk related to costs, time, finances, market, and technology particularly highly. Among
external factors, changes in consumer requirements and market fluctuations had the most
significant impact on risk in innovative projects, while among internal factors, financial-
economic and personal factors were the most influential.

Research limitations/implications: The main limitations of the study concern the relatively
small number of surveyed organizations, which may reduce the ability to generalize the results.
Additionally, the analysis is based on subjective assessments by respondents, which may
introduce some measurement errors.

Practical implications: The article provides practical guidelines for categorizing risks and
identifying factors influencing risks in six types of innovative projects. It can be useful for
managers and project leaders in identifying potential sources of risk. Particular emphasis is
placed on the importance of identifying risk factors to develop effective risk minimization
strategies in innovative projects.

Originality/value: The originality of the article lies in its comprehensive approach to risk
analysis in innovative projects. The obtained results may inspire further research and support
practical efforts to more effectively identify factors determining risks in innovative projects
within organizations.
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1. Introduction

Innovation projects are a key element in the development of organizations operating in
a dynamically changing economic environment. However, their implementation is associated
with a high level of risk resulting from technological, market, and organizational uncertainties
(Catto, Maccari, 2021). The literature emphasizes that risk management in innovation projects
requires a comprehensive approach, including the identification, assessment, and mitigation of
potential threats (Berglund, 2007; Willumsen et al., 2019; Ochmen et al., 2020). The process of
risk identification is a crucial stage in risk management, as it enables the detection and
categorization of sources of threats, thus facilitating the implementation of effective preventive
measures (Deptuta, Knosala, 2015; Qazi et al., 2020).

The aim of this article is to address the research gap in the area of identifying types of risks
and factors determining risk in innovation projects. In particular, it focuses on presenting
categories of risks associated with various types of projects: research and development,
technical-technological, investment, IT, organizational, and management systems (Salerno
et al., 2015; Gorokhovatskyi et al., 2021). Furthermore, the importance of risk identification is
highlighted, as it should be conducted at every stage of the project life cycle (Deptuta, Knosala,
2015; Kendrick, 2015). Identifying risk factors enables organizations to anticipate potential
obstacles and plan preventive actions accordingly, helping to avoid financial losses resulting
from budget overruns or project delays (Becker, Smidt, 2015; Gorokhovatskyi et al., 2021).
Precisely determining the level of risk and the factors influencing risk in innovation projects
allows for better resource and time management, which translates into project success
(Sulejewicz, 2006; Stosi¢ et al., 2016). Identifying risk factors supports informed decision-
making regarding the acceptance, avoidance, or minimization of threats (Agarwal, Kansal,
2020). As a result, organizations can better adapt their strategies to changing market and
technological conditions (Segal, 2008; Thamhain, 2013; Lou, Hu, 2015). The identification of
risk factors is not only a protective tool for organizations but also a foundation for effective
innovation project management.

This article consists of three sections, as well as an introduction and a conclusion.
The first section discusses the theoretical aspects of innovation projects, risk in innovation
projects, and the factors determining risk in such projects. Additionally, this section presents
the research problem addressed in the article. The next section is empirical and contains the

research methodology, research results, and their limitations. The article concludes with
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a discussion and conclusion section, where the main contributions of the study, practical

recommendations, and suggestions for future research are presented.

2. Theoretical background

2.1. Types of innovation project

In recent years, innovation has attracted significant attention from researchers across
various fields due to its role in enhancing organizations’ competitiveness in dynamic
environments (Brook, Pagnanelli, 2014; Shu et al., 2015; Haneda, Ono, 2020; Pomaza-
Pomarenko et al., 2023). By engaging in innovation projects, enterprises can strengthen their
market position and achieve a competitive edge.

An innovation project is defined as a temporary initiative with a specific organizational
structure and resource allocation, aimed at generating business value through the
commercialization or application of innovations (Spatek, 2015; Lopacinski, 2018).
Such projects often involve novel approaches and are characterized by greater complexity and
risk, as well as the generation and implementation of new knowledge (Janasz, Wisniewska,
2015; Gozdziewska-Nowicka et al., 2018; Garcia-Quevedo et al., 2018). They may include
activities focused on developing new or significantly improved products, processes, or methods
within an organization (Wirkus, 2006; Keizer, Halman, 2009).

Barbic et al. define an innovation project as a temporary entity comprising a set of
purposively planned and managed knowledge flows between organizational representatives to
solve a specific innovation problem (Barbic et al., 2021; Lappalainen et al., 2023).

Innovation projects can be categorized according to their focus - such as technological,
research-based, or product development projects - or by the type of change they target: product,
process, marketing, or organizational innovations (Entekhabi, Arabshahi, 2012; Oslo/Eurostat,
2018). However, the literature reveals inconsistencies in defining innovation projects due to
their diverse nature. These variations arise from factors such as project size, originality, scope,
and management requirements. For example, a new product development project may
simultaneously be classified as a research initiative or a strategic endeavor.

In summary, innovation projects represent structured efforts to address business challenges
through creativity and novel solutions. They are essential for leveraging knowledge to solve
practical problems and for achieving sustained growth in competitive markets.

Table 1 presents classifications of types of innovation projects based on the referenced
literature and applied in empirical research.



40

K. Bartusik, J. Walas-Trgbacz

Table 1.

Types of innovation projects

Type of innovation

Explanation of the concept and scope

(product-related)

project
Research and Projects with goals that are not always precisely defined often lead to the acquisition of
Development new knowledge about the surrounding reality. Based on the nature of the work conducted

and the final outcomes, the following types of projects can be distinguished: soft projects
(these include activities such as presenting reports or models and hard projects (these
involve tangible results, such as a product represented by a prototype or a finished
product). Within hard projects, further distinctions can be made into: scientific-research
projects, development projects, implementation projects.

Organizational

They concern changes in the organization of the company, its functioning, and work
systems. These changes are usually aimed at reorganizing the internal structure, altering
work methods, improving efficiency, and streamlining the flow of information.
Innovation projects within the organization include initiatives such as implementing JIT
(Just-In-Time), controlling systems, new business models, change implementation
projects, and designing organizational structures.

Technological
(manufacturing
technology)

Initiatives focus on introducing various technical and technological solutions into
different areas of a company's operations, such as manufacturing processes, logistics
processes, the introduction of new products and services, process optimization, and
performance improvement.

Information system

This project aims to create an information system tailored to the organization's needs

(hardware, software, human resources). It may involve the creation and implementation
of software, the implementation of IT infrastructure, or a combination thereof.

An investment project pertains to a specific undertaking that "clearly defines the subject,
scope, location, timeline, costs, and expected economic outcomes" and serves as the
foundation for conducting investment activities. The goal of the project is to achieve
an "optimal combination of all technical and economic elements while minimizing risk".
An investment project consists of numerous tasks of varying nature and scope, which
can function independently while simultaneously delivering tangible and measurable
production or service outcomes.

Innovation projects in this area aim to discover new, better, and more efficient ways to
solve management problems, such as implementing new management concepts and
methods, applying artificial intelligence in decision-making, implementing innovation
project management methods, creating knowledge bases, and managing experiences.
Source: own elaboration based on: (Rogowski, Michalczewski, 2005; Belassi et al., 2007; Wojewnik-
Filipkowska, 2008, p. 12; Spatek, 2016; Mandziuk et al., 2016; Siewiera, 2016; Kisielnicki, 2018;
Nogalski, Niewiadomski, 2018; Miiller et al., 2019; Kozlov et al., 2021; Cantarelli, Genovese, 2021;
Pietruszynska, Wozniak, 2021; Chaber, 2023; Matysiak, 2024; Wintage, 2025).

Investment-related

Management
systems

The general classification includes most of the innovation projects with different innovation
degree. Taking into consideration the existence of different classifications of an innovation
projects, it is reasonable to look at the types of risks involved in their implementation.

2.2. Risk and its context in an innovation projects

Innovation projects are inherently risky, as they involve responding to change and dealing
with uncertainties that can lead to failure if poorly managed. The primary factors influencing
project success or failure often lie in the knowledge, skills, and abilities of project managers.
Risk is defined as any uncertain event that could negatively affect stakeholder interests or
project outcomes (Sanchez-Cazorla et al., 2017). Engineering projects, for example,
are particularly risky due to the involvement of multiple parties such as contractors and
suppliers. The success of innovation projects heavily depends on effective risk management
(Kupeshova et al., 2016; Alkaissy et al., 2020; Rachmiani et al., 2024).
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Risk in innovation projects is influenced by both internal and external factors, which can
disrupt goals and profitability. To manage risk effectively, it is essential to identify potential
threats (Eskerod et al., 2018; Denney, 2022) and opportunities as early as possible during the
project’s lifecycle (Pomaza-Ponomarenko et al., 2023). This involves determining which
stakeholders will be affected, when risks may emerge, and the potential consequences of such
risks (Gorokhovatskyi et al., 2021). Engaging stakeholders during the risk identification phase
is widely regarded as a highly effective strategy (Akram, Pilbeam, 2015; Siewiera, 2016;
Willumsen et al., 2019).

Contemporary risk management strategies emphasize the importance of exploiting
opportunities alongside the mitigation of threats. While traditional risk management focuses on
reducing potential losses (threats), more progressive approaches consider risks as pathways for
value creation (Hillson, 2016; Farooq et al., 2018). This dual perspective is especially relevant
in innovation projects, where, if managed effectively, risks can pave the way for breakthroughs
(Browning, 2018).

Risks in innovation projects can be categorized based on their sources and the specific type
of project (Abdalah, 2004). Common categories include technical, financial, and market
acceptance risks, as well as risks related to organizational culture. Certain project types,
such as IT or research initiatives, face particular challenges, including risks associated with
intellectual property or intercultural communication (Nasalski et al., 2014; Oehmen et al.,
2020). Additionally, IT projects often encounter issues related to data security and shifting
customer demands (Yim et al., 2015).

To address these complex issues, risk management methodologies such as PRINCE2 (2009)
and PMBOK (PMI, 2017; PMI, 2019) characterize project risk as the likelihood of events that
may either positively or negatively impact project objectives. Effective strategies involve early
risk detection, continuous monitoring, and the use of advanced tools designed to mitigate or
capitalize on these risks (AgilePM, 2012). Incorporating risk management into innovation
processes allows organizations to proactively identify potential threats and ensure alignment
with strategic goals (Chapman, Ward, 2015; Sanchez-Cazorla et al., 2017; Adler et al., 2016).
Managing risk in innovation projects requires a comprehensive approach that balances threat
mitigation with opportunity exploration (Deptuta, Knosala, 2015; Shahmansouri et al., 2019).

Table 2 presents a general classification of risks in innovation projects based on the

referenced literature.
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Table 2.

The general classification of risks in an innovation project

R.F. Miorando,

J.L. Duarte Ribeiro,
M.N. Cortimiglia
(2014)

Author Types of risk in the innovation projects
A. Ericsson, —internal risk (project management methodology adopted in the organization,
A. Kastensson the strategy of implementing innovations in the organization, human resources,
(2011), organizational culture, and knowledge management, business disputes, improper

communication),

—external risk (global environmental conditions, requirements of state institutions and
agencies, environmental conditions, project stakeholders, market and competitors,
cooperators, tax regulations, legal changes).

R. Muniak (2012)

—managerial risk — the risk of project completion on time and while maintaining other
project parameters,

—technological risk — the risk of developing new technological solutions and shortening
the time of their implementation,

—market risk — lack of acceptance for the manufactured product and, as a result,
the possibility of generating revenue.

W. Janasz (2015)

— risk of research and development activities (in projects there is a high risk resulting
from uncertainty and postponing effects in time while incurring current costs),

— market risk (is a consequence of the inability to predict how the new project will be
received by the market),

— investment risk (there is difficulty in determining the correct level of funds allocated
to project implementation),

— financial risk (e.g. regarding the level and speed of circulation of current assets,
it is of particular importance in a global and industry crisis, as the demand for a new
project may suddenly collapse).

T. Nawrocki (2016)

— economic risk (identified with the sources of financing an innovation project),

— time risk (related to continuous technological progress, global and unlimited
communication, which translates into a significant shortening of the life cycle of an
innovation project),

— organizational risk (identified with the way of organizing the work of a team of
people implementing an innovation project),

— competition risk.

K. Becker, M. Smidt
(2015)

T. Lopacinski (2018)
J. Tarapata, J.
Wozniak (2022)

Researchers distinguish risks related to: the product, the use of new technologies, the
application of design methods, the protection of intellectual property, the uniqueness
of the project within the organization, organizational culture, and the required
competencies of the project manager. Occupational safety and health during project
implementation encompass issues such as product/solution safety, information and
data security, the production process, and end-user safety. These risks are associated
with potential threats to health and life, as well as cybersecurity concerns. Risks related
to the coordination of activities within a project include managing processes and
communication between various teams and stakeholders, collaboration with partners
and subcontractors, coordination of different project elements, and effective
communication.

Source: own elaboration based on: (Kosaroglu, Hunt, 2009; Ericsson, Kastensson, 2011; Muniak, 2012;
Miorando et al., 2014; Janasz, 2015; Becker, Smidt, 2015; Kupeshova et al., 2016; Nawrocki, 2016;
Deptuta, Knosala, 2017; Lopacinski, 2018; Bal-Wozniak, 2020; Gorokhovatskyi et al., 2021; Tarapata,
Wozniak, 2022; Mannes, Beuren, 2023; Pomaza-Ponomarenko et al., 2023).

As shown in Table 2, various classifications have been presented, highlighting different

types of risks occurring in innovation projects. The extent and nature of risk in an innovation

project are significantly influenced by factors such as the specific type of innovation project,

the market maturity of the new technology, the ease with which customers can adapt to

previously used technologies, the capacity to navigate the complexities of patent process

transparency, the organization’s prior success in implementing internal changes, and the

managerial and technical skills of the assigned innovation project manager (Yim et al., 2015).
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2.3. Factors determining risk in innovation projects

Innovation projects, by their very nature, are subject to a high level of uncertainty and risk.
Table 3 presents a comprehensive summary of groups of internal risk factors that should be
considered when planning and implementing innovation projects, whereas Table 4 shows

a comprehensive summary of groups of external risk factors in innovation projects.

Table 3.
Groups of internal risk factors in innovation projects

Group of factors Description

Financial- Risk arising from insufficient financial resources, improper budget allocation, costs

economic exceeding planned expenses, and liquidity problems.

Personnel Insufficient competencies of the project team, lack of motivation, interpersonal conflicts,
and difficulties in recruiting suitable specialists.

Instrumental Lack of appropriate tools and technical infrastructure, outdated technologies, or limited
access to modern solutions supporting project implementation.

Organizational Inefficient organizational structure, lack of clearly defined roles and responsibilities,
communication issues, and absence of risk management procedures.

Technical- Risks related to the implementation of new technologies, their integration with existing

technological systems, and unpredictable technical problems during project execution.

Marketing Problems related to communicating the value of innovation to the market, incorrect
marketing strategies, or lack of acceptance of the product by target customers.

Managerial Insufficient qualifications of management staff, lack of experience in managing

(leadership) innovation projects, and ineffective decision-making processes.

Organizational Lack of a pro-innovation organizational culture, low acceptance of change by

culture employees, and insufficient support from leadership for innovation projects.

Business model Inadequate business model for the implemented innovation or lack of a clear strategy for
commercialization of the product or service.

Source: own study based on: (Janasz, Wisniewska, 2015; Spalek, 2016; Kotler, Keller, 2016;
Walaszczyk, 2016; Zhang, Hou, 2017; Spatek, Trzeciak, 2017; Deptuta, Rudnik, 2018; Pawelec, 2018;
Sitek, 2019; Wereda, Wozniak, 2019; Taran et al., 2019; Wang et al., 2020; Rane et al., 2021; Pomaza-
Ponomarenko et al., 2023; Duan et al., 2023; Richert et al., 2022; Othman, Hussein, 2023; Rachmiani
et al., 2024; Zaman et al., 2024).

Table 4.
Group of external risk factors in innovation projects

Group of factors Description

1. Political Changes in government, political instability, and conflicts of interest affecting
regulations, funding availability, and market stability.

2. Legal Legal regulations governing innovation activities, such as licensing requirements,

(regulatory) environmental standards, and tax incentives. Non-compliance may result in sanctions
or delays.

3. Competitors Competitive pressure driving the need for rapid innovation implementation and the risk
of competitors gaining a technological advantage.

4. Customers Risk stemming from difficulties in predicting customer expectations and behaviors
toward new products or services.

5. Suppliers Disruptions in the supply chain caused by financial problems of suppliers or their
limited availability.

6. Investors Investors' expectations for quick returns on investment may limit long-term research
projects and affect capital availability.

7. Socio-cultural Social norms and cultural values influencing the acceptance of innovations and how
they are implemented. This also includes issues related to public image, corporate
social responsibility, and potential social conflicts associated with the implemented
innovation.
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Cont. table 4.

8. Economic Economic changes (e.g., recession, inflation) affecting companies' ability to invest and
demand for innovation products and services.
9. Environmental Environmental protection requirements and growing expectations for sustainable
(ecological) development as challenges for innovation projects.
10. Technological Rapid technological development and the risk of existing solutions being replaced by
new technologies or substitutes.
11. International Cultural, regulatory, and economic differences between countries affecting
international expansion and the execution of innovation projects.
12. Force majeure Unpredictable global events (e.g., pandemics, wars, natural disasters) disrupting the
implementation of innovation projects.
13. Market Market dynamics, changes in supply and demand, and market size affecting the
success of an innovation project.
14. Business Risks related to business partners' financial stability and their ability to fulfill
partners contractual obligations in cooperative ventures.

Source: own study based on: (Luo, Hu, 2015; Kotler, Keller, 2016; Trzeciak 2017; Lopacinski, 2018;
Gozdziewska-Nowicka et al., 2018; Chopra, Meindl, 2019; Samuelson, Nordhaus, 2020; Bal-Wozniak,
2020; Gorokhovatskyi et al., 2021; Wiedenmann, GréBler, 2021; Wang et al., 2022; Suchacka, 2023;
Liu et al., 2023; Owolabi et al., 2025).

Among external factors influencing innovation projects, regulatory and legal changes are
particularly critical, as they often necessitate adjustments to project requirements, leading to
delays, increased costs, or altered assumptions. Examples include environmental protection
regulations and product certification standards. Dynamic market trends and competitive actions
also play a significant role, impacting the value of innovation and requiring organizations to adapt
swiftly to new conditions. Furthermore, geopolitical and climate risks - such as armed conflicts,
economic sanctions, natural disasters, or climate change - can disrupt supply chains and limit
resource availability, posing substantial challenges in the current era of global instability (Amara
et al., 2016; Oehmen et al., 2020; Wiedenmann, GroBler, 2021; Liu et al., 2023).

In the case of internal factors, the lack of sufficient financial resources plays a key role.
This often results from underestimating the budget or lacking funds for subsequent project
stages, which can prevent the achievement of planned objectives. Another significant issue is
poor project management and team communication. Weak collaboration within the team, lack
of competence in the project manager, and inadequate risk analysis can lead to delays and
erroneous decisions. Overly ambitious goals and schedules are yet another factor increasing the
likelihood of failure, as adopting unrealistic assumptions regarding timelines or project
outcomes often ends in disappointment (Thamhain, 2013; Kadareja, 2013; Amara et al., 2016;
Gorokhovatskyi et al., 2021; Abu Kwaik et al., 2023).

Both external factors and internal ones are crucial for the success of innovation projects.
Their proper identification and management are essential for minimizing risks and achieving

the project's objectives.



Risks determinants in innovation project... 45

2.4. Context of the problem addressed

An analysis of the available literature on the determinants of risk in innovation projects
reveals several research gaps that require deeper scientific investigation. The most significant
identified areas insufficiently explored regarding risk factors influencing the execution of
innovation projects include:

1. A gap in risk modeling for innovation projects, particularly the lack of a comprehensive risk
management model specifically tailored to innovation projects in the service sector.

2. A gap in risk management methodologies for non-profit organizations, especially in cultural
projects, along with a lack of analytical tools adapted to the specifics of such projects.

3. Insufficient integration of risk management processes with innovation processes.

4. Gaps in research on risk determinants across various types of innovation projects, including
a lack of in-depth studies on factors influencing risk levels in each type of innovation project
and how they do so.

5. Insufficient research on the impact of organizational culture on risk in innovation projects.

6. Methodological gaps in measuring and assessing risk in innovation projects, with a lack of
standardized quantitative methods, existing publications predominantly focus on qualitative
aspects of risk.

7. A shortage of studies addressing the differentiation of risk determinants depending on the
industry, with a lack of comparative analyses between industries and specific risk
determinants in particular sectors.

8. Insufficient research on the influence of external factors on risk in innovation projects,
including a lack of in-depth studies on how external factors affect risk and how to manage
them.

9. A lack of comprehensive research regarding the competencies necessary for effective risk
management in innovation projects.

The identification of these research gaps underscores the need for further studies on risk
determinants in innovation projects. In particular, there is a need to develop comprehensive risk
management models tailored to the specifics of different innovation types and industries,
to integrate risk management processes with innovation processes, to establish standardized
quantitative methods for measuring and assessing risk, and to investigate the competencies
required for effective risk management in innovation projects.

Future research should also consider the dynamic nature of risk determinants within the
context of a changing economic and technological environment, which is especially important

in the era of digital transformation and the increasing complexity of innovation projects.
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3. Empirical studies

3.1. Methodology

The adopted research methodology aligns with those presented in the literature and
commonly used in management sciences (Czakon, 2015; Sutkowski et al., 2021). Due to their
practical nature, management sciences largely refer to empirical research (Januszkiewicz,
2016). The methodology was selected to achieve the objectives set in the article, considering
the topic and encompassing several stages.

The first stage involved conducting a review of Polish and foreign literature available in
four publicly accessible databases: EBSCO, Scopus, Web of Science, and Emerald. A literature
review serves as the foundation for formulating research questions (the research problem),
which guide the subsequent stages of the research process (Zdonek, Hysa, 2017). The review
focused on three key issues (research subjects): innovation projects, types of risk in innovation
projects, and risk determinants in innovation projects (Bowers, Khorakian, 2014; Zinn, 2017;
Mammadov et al., 2018; Jissink et al., 2019; Zaynullina, 2020; Yuan, 2020). The primary
research method at this stage was the analysis of scientific papers published in leading Polish
and international journals. This analysis allowed for the identification of research problems
addressed by various authors and the recognition of existing research gaps concerning risk in
innovation projects (Czakon, 2015).

Additionally, the literature review facilitated the development of a proprietary classification
of risk types related to different types of innovation projects. This classification was used to
formulate questions in the survey questionnaire, which is one of the most popular quantitative
research methods (Sutkowski et al., 2021).

A crucial element of conducting research is the clear definition of its purpose. Research
objectives outline the expected outcomes and help address specific questions posed by the
researcher (Sutkowski et al., 2021). The main goal of this study is to analyze current trends in
Polish organizations regarding risk management in innovation projects, with particular
emphasis on one of its key stages: the identification of external and internal determinants of
project risks.

The aim of this article is to address research gaps concerning innovation projects,
specifically by identifying the key characteristics and types of risks present in such projects
across various organizations. The practical objective is to develop conclusions and
recommendations that can be utilized by organizational management to enhance the
effectiveness of identifying external and internal determinants of innovation project risks
(Czakon, 2015; Sultkowski et al., 2021).
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To achieve this objective, the following research problems were formulated (Zdonek, Hysa,
2017):

e what are the number and dynamics of activities undertaken in relation to the types of

innovation projects implemented in the surveyed organizations?

o what is the level of risk associated with particular categories in the types of innovation

projects undertaken by the surveyed organizations?

o what key internal and external factors determine the risks associated with innovation

projects?

Defining these research problems enabled the selection of an appropriate research tool
(Collis, Hussey, 2013; Zdonek, Hysa, 2017). A diagnostic survey method was chosen for the
study (Januszkiewicz, 2016), as it allows for the collection of information on the phenomenon
of interest, examination of respondents’ views and beliefs, and assessment of their knowledge
(Dzwigot, 2015). A questionnaire was used as the main data collection technique (Czakon,
2015; Matejun, 2016).

The developed survey questionnaire (comprising a demographic section and detailed
questions related to the research subject) was verified for the relevance of its questions through
pilot studies (Dzwigol, 2015; Januszkiewicz, 2016) involving interviews with three project
management experts and three risk management experts (Denzin, Lincoln, 2013). Suggestions
provided by the experts led to improvements in certain questions, enhancing the research
instrument (Sandberg, Alvesson, 2011). The revised questionnaire was subsequently used in
the main pilot study (Czakon, 2015).

The actual research was conducted from April to July 2023 using a questionnaire
administered via the CAWI (Computer Assisted Web Interviewing) method. The sample was
purposively selected. The questions targeted owners (in small organizations) and managers
involved in the development, implementation, and evaluation of innovation projects.
Most questions in the survey were closed-ended. The research was conducted in organizations
operating in Poland. Previous research indicated a growing interest in and implementation of
various projects, including innovative ones, in these organizations (Bartusik, Walas-Trebacz,
2019). The type of organization was not a significant variable in terms of business nature or
size, as respondents could represent organizations engaged in production, services, or trade
across any industry.

Based on the collected data, the results were analyzed using the survey method (Sutkowski
etal.,2021), and conclusions were formulated in relation to the research problems (Flick, 2020).
Additionally, the findings enabled the formulation of recommendations for organizational
management and the identification of further directions for empirical research on the topic
(Sutkowski et al., 2021).

The results presented in the article are a consequence of the research methodology

developed and applied, which allowed the authors to address the research problems identified.
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3.2. Research results

Characteristics of the organizations researched

The study covered 87 organizations, with respondents representing management positions
and business owners. Figure 1 presents the basic characteristics of the organisations from which
the respondents came, based on the following criteria: period of market activity, number of

employees, core activity, sales market and key customers.
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Figure 1. Characteristics of the organizations researched.

Source: own study based on research results.

Among the surveyed organizations, the largest percentage shares were as follows (Figure 1):
organizations operating on the market for 5-15 years (28%); organizations providing services
(43%); small organizations with fewer than 10 employees (28%) and very large organizations
with more than 500 employees (25%); organizations selling on the international market (36%)
and to individual clients (43%); and trade companies (40%) as key clients.

Activity in implementing innovation projects

The research tasks, derived from the topic, included: identifying the key types of innovation
projects; determining the activity related to the number and dynamics of innovation projects
carried out over two time frames — 2018-2020 and 2021-2023 - in terms of six distinguished
types: research and development, organizational, technical-technological, investment,
information technology, and management systems. Additionally, an important research
objective was to identify the types of risks present in each type of innovation project

implemented in the surveyed organizations.
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Respondents assessed the level of activity based on the number of each type of innovation
project implemented in the two periods: 2018-2020 and 2021-2023.
Figure 2 illustrates the activity of the surveyed organizations in implementing these six

types of innovation projects across the two indicated periods.
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Figure 2. Activity in the implementation of projects (in 2018-2020 and 2021-2023) in the surveyed
organizations.

Source: own study based on research results.

From the data presented in Figure 2, it can be observed that in the researched organizations,
the highest activity during the 2018-2020 period was recorded in investment projects
(66% - a large number of projects at levels 2 and 3) and organizational projects (64% - a large
number at levels 2 and 3). In the 2021-2023 period, the greatest interest was shown in investment
projects (75% - a large number at levels 2 and 3), organizational projects (70% - a large number
at levels 2 and 3), and technical-technological projects (69% - a large number at levels 2 and 3).

The data also indicate that the most significant increase in interest in implementing
innovation projects between the two periods (2018-2020 and 2021-2023) occurred in
management system projects (from 50% to 64%) and R&D projects (from 43% to 54%).

The growth in the number of innovation projects in the areas of management systems,
research and development (R&D), and technical-technological fields during 2021-2023
(the pandemic period) was driven by accelerated digitization and technological transformation.

This process necessitated the implementation of new technologies, process automation,
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and adaptation of operational models to remote work. The pandemic also stimulated investments
in R&D, particularly in medical technologies, diagnostic tools, and solutions supporting remote
work, enabling organizations to address emerging challenges and seize new market opportunities.

Companies had to respond rapidly to changing conditions. Large enterprises (with over
500 employees) invested in projects aimed at enhancing their resilience to crises, while small
businesses (with up to 10 employees) implemented flexible management systems to maintain
competitiveness. Efforts to optimize costs and improve efficiency were reflected in the
enhancement of internal processes and reduction of operational expenses through automation and
integration of digital technologies—an especially important factor for companies operating in
international markets.
Risk assessment in innovation projects

The identification of risk types occurring in innovation projects was based on an analysis of
the literature and our own experience. For the purposes of the research conducted, an extensive
list of risk categories was proposed for each type of distinguished innovation project. The survey
questionnaire included a list of risk categories for each project. Respondents evaluated the level
of risks present in each type of innovation project using a scale from 0 to 5, where 1 indicated
a very low level of risk and 5 indicated a very high level.

Table 5 summarizes the respondents' responses regarding the assessment of risk levels in each

project type.

Table 5.
The highest level of risk in each type of innovation project

Type of projects
R&DP oP TTP ITP INP MSP

— financial — time (2.92) — financial (3.22) — financial — financial (3.01) | — coordination
(2.86) — comunnication | — technological (3.36) — complexity 2.97)

— time (2.81) (2.75) (2.92) — market (3.0) (3.01) — personal (2.91)

—technical and | — implementa- — time (2.91) — time (2.92) — technological — organizational
technological tion difficulties | — market (2.86) — legal (2.81) (2.91) (2.83)

(2.69) (2.72) — quality (2.77) — technological | — time (2.84) — time (2.80)

— implementa- — financial (2.62) | — implementation 2.77) —related to the | —implementa-tion
tion — personal (2.53) difficulties requirements difficulties
difficulties (2.75) (2.81) (2.70)

(2.54) — quality (2.75) — financial (2.59)

— market (2.53) — quality (2.53)

Legend: research and development projects (R&DP), organizational projects (OP), technical and technological
projects (TTP); IT projects (ITP), investment projects (INP), management system projects (MSP).

Resource: own elaboration.

Table 5 presents the highest levels of risk associated with different types of innovation
projects. The risks linked to various types of innovation projects are determined by their specific
characteristics and challenges, which influence the achievement of project goals. In research and
development (R&D) projects, financial risks are the most significant due to the substantial
investments required for developing new technologies or products that may not yield the expected
results. Uncertainty regarding return on investment and difficulties in accurately estimating costs

further amplify these financial risks. Technological risks are also critical, as they arise from
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uncertainties about the effectiveness of new technologies and their integration with existing
systems. In organizational (OP) projects, time-related risks are predominant because these
projects require the coordination of multiple teams and processes. Delays often occur due to
ineffective communication or organizational challenges. Communication issues and
implementation difficulties are also significant, as they reflect the need for synchronized actions
within the organization. For technological (TTP) projects, financial-related risks are paramount,
as these initiatives often involve high expenses for implementing new solutions and materials,
which may be subject to market price fluctuations. Technological risks are equally important due
to the unpredictability of new technologies’ performance and their impact on budgets and
timelines.

In IT projects, financial-related risks are crucial because of the dynamic nature of
technological advancements and market demands, which frequently lead to budget overruns.
Market risks also play a key role, as the success of IT projects depends on end-user acceptance
and product competitiveness. Investment projects (INP) face the highest risks related to costs and
complexity due to their large scale, requiring precise resource and budget management.
Technological risks are also significant because of the need to integrate advanced technical
solutions. In management system projects (MSP), coordination issues are the most prominent risk
factor, as these projects demand synchronization across numerous teams and processes to ensure
system consistency. Organizational and personal risks are also critical, stemming from challenges
in managing human resources and organizational structures.

It should be emphasized that the highest level of risk among the six types of innovation
projects assessed was indicated by respondents in IT and technical and technological projects.

Overall, financial risks emerge as the most significant across multiple project types.
Time-related risks are consistently important in all categories. Technological risks are prominent
in technology-intensive projects, while coordination and organizational challenges dominate
management system projects. These findings highlight the need for tailored risk management
strategies depending on the specific type of innovation project.

Internal and external risk factors in innovation projects

Respondents were asked to assess the impact of the aforementioned groups of external risk

factors in innovation projects using a 0-5 scale. The summarized results of the research are

presented in Table 6.

Table 6.
Groupe of internal risk factors in innovation projects
Groupe of factors 0 1 2 3 4 5 Average rating

1. Financial-economic 4 16 11 23 26 3.379

2. Personnel-related 3 19 25 22 10 2.977

3. Instrumental 3 18 25 31 9 1 2.322

4. Organizational 3 10 18 25 26 5 2.874

5. Technical-technological 3 9 19 24 21 11 2.966
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Cont. table 6.

6. Marketing-related 6 14 24 23 17 3 2.460
7. Managerial 2 15 17 16 24 13 2.966
8. Organizational culture 5 17 20 23 17 5 2.517
9. Business model 4 16 20 22 17 8 2.644

Scale: 0 — no impact; 1 — very low impact; 2 — low impact; 3 — average impact; 4 — high impact; 5 — very high
impact (essential factor).

Source: Own work based on research results.

The results presented in Table 6 indicate a varied impact of external risk factors on
innovation projects. Analyzing the results allows to identify which areas within an organization
are perceived as the most significant sources of risk for the success of innovation projects.

The most important internal risk groups influencing innovation projects were identified by
respondents as: financial-economic (3.379), personnel-related (2.977), technical-technological
(2.966), managerial (2.966) and organizational (2.874).

The high rating of financial-economic factors reflects the crucial importance of financial
stability, availability of funds, and effective budget management for the implementation of
innovative ventures. These results are consistent with the literature, which indicates that
financial and economic resources are most often cited as the primary condition for taking
innovation risks and conducting R&D activities. Personnel, technical-technological,
and managerial factors also received high ratings. This highlights the importance of the
competence, experience, and engagement of the team, as well as the efficiency of project
management and the implementation of new technologies. Staffing shortages, insufficient
qualifications, or ineffective management can lead to delays, errors, and failures in the
implementation of innovations. The high rating of organizational factors underscores the
importance of an appropriate organizational structure, efficient decision-making processes,
and flexibility in adapting to changing project conditions.

The risk factors with a medium impact on innovation projects were identified by
respondents as: organizational culture (2.517), business model (2.644), marketing-related
(2.460) and instrumental (2.322).

Factors related to organizational culture, although rated somewhat lower, remain important
for innovativeness. An open culture that supports creativity and collaboration fosters effective
innovation implementation. The business model, though rated slightly lower, affects the ability
to commercialize innovations and adapt to market requirements. Marketing and instrumental
factors (e.g., tools, infrastructure) have a moderate impact, which may result from the belief
that while important, they do not directly determine project success if the other key areas are
properly secured. Overall, the study emphasizes the critical role of financial and personnel
aspects as the most significant risk factors in innovation projects.

Respondents were asked to assess the impact of the above-mentioned groups of external
risk factors occurring in innovation projects using a 0-5 scale. The summary of the research

results is presented in Table 7.
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Table 7.
Groupe of external risk factors in innovation projects
Groupe of factors 0 1 2 3 4 5 Average
rating
1. Political 13 18 | 26 | 15 10 5 2.069
2. Legal (regulatory) 6 10 17 | 24 | 23 7 2.793
3. Competitors 3 12 17 | 22 | 23 10 2.920
4. Consumers (expectations, behavior) 0 7 14 | 27 25 14 3.287
5. Suppliers 7 16 | 20 | 23 13 8 2.494
6. Investors 12 12 15 | 21 15 12 2.586
7. Socio-cultural 15 | 21 20 19 8 4 1.954
8. Economic (macroeconomic) 0 10 | 16 | 24 18 19 3.230
9. Environmental (ecological) 11 19 25 16 12 4 2.126
10. Technological (trends, substitutes) 4 11 21 18 20 13 2.897
11. International 16 | 21 16 14 14 6 2.080
12. Force majeure (COVID-19 pandemic, war, disasters) 4 6 22 1 20 | 20 15 3.046
13. Market-related (size, dynamics, demand, supply) 1 6 21 16 | 25 18 3.287
14. Business-related (partners) 5 18 17 | 19 | 21 7 2.621

Scale: 0 — no impact; 1 — very low impact; 2 — low impact; 3 — average impact; 4 — high impact; 5 — very high
impact (essential factor).

Source: Own work based on research results.

The findings from Table 7 reveal the diverse impact of external risk factors on innovation
projects. The risk factor groups influencing innovation projects that were rated the highest by
respondents are: consumers (3.287), market-related factors (3.287), economic
(macroeconomic) factors (3.230) and force majeure (COVID-19 pandemic, war, disasters)
(3.046), competitors (2.920), technological (trends, substitutes) (2.897). High scores in these
categories indicate that innovation projects are particularly sensitive to changes in consumer
behavior and expectations, market conditions, and the broader macroeconomic environment.
Macroeconomic risks and force majeure are difficult to predict but can have a drastic impact
on project implementation—emergency scenarios and flexibility in planning are necessary.
Risks related to unpredictable events (force majeure) are also considered very significant,
reflecting recent experiences with the pandemic and armed conflicts. The importance of
competition and technological pressure highlights how dynamic and demanding the
environment for innovative ventures is.

The risk factors with a moderate impact on innovation projects were identified by
respondents as: legal (regulatory) factors (2.793), suppliers (2.494), investors (2.586) and
business partners (2.621). Legal and regulatory risks, although not the highest-rated, are still
significant and often cited in the literature as a source of uncertainty for innovation, especially
in the context of changing regulations and compliance requirements. Regulations and law
remain important, though not dominant factors - their significance increases in highly regulated
sectors (e.g., technology, health, energy). The impact of suppliers, investors, and business

partners points to the importance of stable relationships in the value chain and the availability
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of resources for implementing innovations. Collaboration with partners and investors and the
stability of suppliers are important for the liquidity and security of innovation implementation.

On the other hand, the risk factors with the lowest impact on innovation projects were
considered by respondents to be: socio-cultural factors (1.954), political factors (2.069),
international factors (2.080), environmental (ecological) factors (2.126). Low ratings for socio-
cultural and political factors may result from a relatively stable environment in the surveyed
sample or from the belief that their impact on specific projects is less direct than, for example,
market or technological changes. However, the literature indicates that, in the long term,
political and social changes can significantly influence the innovation climate, especially
through state policy and regulations.

In conclusion, the results emphasize the critical need to address consumer expectations,
market dynamics, and macroeconomic conditions when managing external risks in innovation
projects. Additionally, preparedness for force majeure events and technological advancements
is essential for ensuring project success. These findings highlight the importance of strategic

planning and adaptability in mitigating key external risks.

3.3. Research limitations

This study faces limitations related to the quantitative research paradigm. The research was
conducted over a short period and had a pilot character, which did not allow for
a comprehensive identification of external and internal factors influencing risks in various types
of innovation projects. Empirical studies conducted through surveys have certain limitations,
including:

1. Subjectivity of responses. Respondents evaluated risk categories and factors
determining their levels in innovation projects based on their own judgments, which
may lead to biased results.

2. Limited knowledge of respondents. Specialists and management staff from the studied
organizations may not have had complete knowledge about risks in innovation projects,
potentially affecting the quality of the collected data.

3. Small scale of empirical research. This may have impacted the representativeness of the
results and limited the possibilities for generalization.

4. Provision of only general cross-sectional data. The study provides data at a specific
point in time, whereas the identification and assessment of risks in innovation projects
cover the entire project lifecycle.

Future research should be conducted on a larger sample and with greater contextual
diversity (across different countries and sectors), which could contribute to a deeper analysis of
the problem. Additionally, conducting research in various countries would enable comparisons,
drawing conclusions, and increasing the potential for generalization. The use of mixed research
methods, combining quantitative survey data with qualitative interviews or case studies, could
allow for better identification and understanding of the impact of multiple internal and external
factors on risk levels in various types of innovation projects.
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4. Conclusions and recommendations

The issues presented in the article demonstrate that, in both theory and practice, there are
different approaches to the interpretation of the terms: "innovation project" and "risk in
an innovation project". This is due to the existence of various types of innovation projects and
numerous categories of risk within these projects. The research problems addressed in the
article are not easily recognizable, as the very definitions of an innovation project and risk in
an innovation project are not fully explicitly explained and depend on many different
perspectives.

The most important conclusions from the empirical research are:

o the highest activity in terms of the number of implemented innovation projects during
the analyzed periods 2018-2020 and 2021-2023 occurred in the surveyed organizations
in the following projects: investment, organizational, and technical-technological;

o the greatest increase in interest (dynamics) in implementing innovation projects between
the periods studied (2018-2020 and 2021-2023) was observed in projects: management
systems, research and development, and technical-technological;

e among the various risks to which all types of innovation projects are exposed,
respondents rated the levels of financial, time, market, and technological risks as
particularly high;

o among external factors, respondents considered consumer demands and market changes
to have the strongest impact on risk in innovation projects, while internal factors such
as financial-economic and personal factors were deemed most influential.

The highest activity in investment, organizational, and technical-technological projects was
also confirmed by the findings presented by Rachmiani et al. (2024), who indicate that
technological projects dominate the IT industry due to market dynamics and competition.
Richert et al. (2022) emphasize the importance of technological projects in the metal industry.
Meanwhile, Spalek (2016) believes that organizational projects are key to market success.
The greatest growth in management systems, R&D, and technical-technological projects was
confirmed in studies by Haneda and Ono (2020), who analyzed R&D management practices
and their direct connection to the success of innovative projects. Sanchez-Cazorla et al. (2017)
identified organizational factors as crucial in managing innovative projects. Garcia-Quevedo
et al. (2018) demonstrated that financial barriers increase the likelihood of abandoning
innovative projects, while Kadareja (2013) listed time and financial risks as the main causes of
failure. Rachmiani et al. (2024) identified market and technological risks as dominant
in IT projects.

Trzeciak (2017) and Farooq et al. (2018) indicate that personal factors are key determinants
influencing risk in innovative projects. Kadareja (2013) emphasizes the importance of customer
requirements and market changes as primary external risk factors. Garcia-Quevedo et al. (2018)
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highlight budget constraints and lack of management support as internal barriers. Meanwhile,

Rachmiani et al. (2024) add competitive pressure as a significant external factor influencing

risk in innovative projects. Additionally, Spatek (2016) considers organizational culture to be

a crucial internal factor affecting risk in innovative projects.

Based on the research findings, several actions can be proposed for management to more

effectively identify risks in innovative projects:

I. Short-term actions include, for example:

1.

Utilizing advanced technologies (e.g., Al and machine learning for risk prediction
based on large datasets such as market trend analysis or prototype failures; digital
twins for simulating risk scenarios in a virtual environment before implementation;
and visualization tools like risk matrices to prioritize threats based on their
likelihood and impact). Example sectors: financial (Al and ML are widely used to
predict market risks, analyze trends and detect anomalies in financial data),
IT (digital twins and visualization tools help simulate cyber threats and test the
resilience of systems), construction (IoT and digital twins are used to monitor the
technical condition of equipment and predict failures in construction projects).
Applying diverse analytical methods tailored to the specific nature of innovative
projects, industry characteristics, and different stages of risk management. Example
sectors: healthcare (analytical methods such as scenario analysis or clinical risk
assessment are crucial for patient safety and regulatory compliance), industry
(FMEA-type analyses or expert analyses are used to assess the risks of product and
process innovations).

Implementing monitoring and/or early warning systems, as well as collaborating
with external experts to assess the impact of external and internal factors on risk
levels in innovative projects. Example sectors: healthcare (monitoring
epidemiological threats and cooperation with medical experts allow for a quick

response to new risks).

II. Organizing training sessions for management and project teams to enhance

competencies in using tools for identifying and assessing risks in innovative projects,

fostering a proactive culture of prevention and reporting emerging threats during project

execution. Example sectors: IT (building awareness of cyber threats and data security

training), industry (training in the use of analytical tools and security protocols is key to

reducing accidents and improving efficiency).

III. Long-term actions include, for example:

1.

Adopting an interdisciplinary and holistic approach during the development and
implementation of innovative projects by leveraging diverse ideas and experiences
through collaboration throughout the project lifecycle. Example sectors: public
(innovative projects in public administration require cooperation between

departments and external partners to effectively manage risk and implement new
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solutions), multi-sector project teams in large infrastructure or IT projects increase
the effectiveness of risk identification and management.

2. Developing and consolidating monitoring and early warning systems as a permanent
element of innovation project management, with regular review and updating of
procedures and tools. Example sectors: financial (monitoring and early warning
systems for rapid detection of liquidity threats and market changes), industry
(monitoring of equipment and cooperation with technical experts minimize the risk
of failures and production downtime).

3. Implementation of programs for the development of managerial and expert
competencies in the field of risk management, including long-term training,
mentoring and building career paths related to innovation and risk management.
Example sectors: financial (extended career paths and certifications, e.g. PRM,
FRM, treasury risk management courses that focus on market, credit, operational
and strategic risk management), IT (training and mentoring in digital and project
risk management, e.g. PMI-RMP courses or specialist cyber risk management
programs).

4. Implementing a risk mitigation strategy by establishing long-term strategic
partnerships with universities, research institutes and other external entities,
implementing phased investments and developing a culture of prototyping and
testing solutions before their full implementation. Example sectors: manufacturing
industry (partnerships with universities and research institutes support the
implementation of innovations and testing of solutions before full implementation),
public (public-private cooperation, e.g. in energy projects allows for sharing risks
and knowledge), IT (prototyping and phased implementations minimize the risk of
failure of large digital projects).

The issues addressed in the article do not exhaust the vast and continuously explored topic
by both researchers and practitioners in many organizations. The authors are aware that the
scope of the research methods used (especially qualitative methods) and the size of the research
sample were not fully sufficient, which may have influenced the conclusions drawn. The topic
of innovation project risk is constantly evolving in the context of environmental changes and
the emergence of new risk categories and determining factors. Therefore, the authors intend to
undertake further empirical research in this area on a much larger scale, also employing
statistical analyses and qualitative methods (e.g., case studies), which will allow for a more
in-depth and broader examination of the issues related to identifying types of risks and the
factors determining risks in innovation projects within organizations (Dandage et al., 2018;
Bugas et al., 2019). The combined use of various methods (quantitative and qualitative) can
contribute to a better expansion of knowledge on a specific topic (Sutkowski et al., 2021) and

provide comprehensive answers to specific questions (Dzwigol, 2015). It should also be noted
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that the selection of research methods depends on the specific research problem and research
effort.

In the authors’ opinion, it is worthwhile to continue empirical research related to the risks
of innovation projects and to set further research objectives, which should include tasks such
as: the level of formalization of the risk management system in innovation projects; the level
of protection against the occurrence of high risk in innovation projects; the scope of methods

and techniques used in risk management in innovation projects, etc.

5. Summary

Risk is an inherent element of innovation projects, stemming from their complexity,
uncertainty, and dynamic environment. The aim of this study was to identify the key types of
risks occurring in six types of innovation projects, as well as the factors that determine them.
The research was based on an analysis of pilot study results obtained from 87 organizations.

The findings indicate that the highest activity in the implementation of innovation projects
in the two analyzed periods occurred in the surveyed organizations, particularly in investment,
organizational, and technical-technological areas. The greatest increase in interest (dynamics)
in the implementation of innovations was observed in projects related to management systems,
research and development, and technical-technological initiatives. Respondents rated the levels
of risk associated with finances, time, market, and technology as particularly high. Among
external factors, changes in consumer requirements and market fluctuations had the most
significant impact on risk in innovation projects, while among internal factors, financial-
economic and personal factors were identified as the most influential.

Therefore, effective identification of risk factors requires the use of appropriate tools and
competencies within the project team.

The practical implications of the research highlight the importance of the risk identification
process in innovation projects, emphasizing not only an analytical but also a holistic approach,
as well as the integration of multiple methods to effectively identify and assess risk levels in order
to minimize their impact. Particular attention should be paid to the necessity of building
interdisciplinary teams, investing in collaboration, and utilizing modern technologies to support

the recognition of various factors determining risks in innovation projects.



Risks determinants in innovation project... 59

Acknowledgements

The article presents the results of the Project financed from the subsidy granted to

The Cracow University of Economics (047/ZZP/2023/POT).

References

10.

Abdalah, A.A. (2004). Methodical approach to assessing the quality and degree of risk of
the innovation project of the enterprise. Development Management. Kharkiv: KSEU, 2,
211-214.

Abu Kwaik, N., Sweis, R., Allan, B., Sweis, G. (2023). Factors Affecting Risk
Management in Industrial Companies in Jordan. Administrative Sciences, 13(5), 132.
https://doi.org/10.3390/admscil3050132

Adler, T.R., Pittz, T.G., Meredith, J. (2016). An analysis of risk sharing in strategic R&D
and new product development projects. International Journal of Project Management,
34(6), 914-922. https://doi.org/10.1016/j.ijproman.2016.04.003

Agarwal, S.S., Kansal, M.L. (2020). Risk based initial cost assessment while planning
a hydropower project. Energy Strategy Reviews, 31, 100517. https://doi.org/10.1016/
J.esr.2020.100517

AgilePM (2012). Agile Project Management Handbook. DSDM Consortium, v. 1.2.
Akram, M., Pilbeam, C. (2015). Critical Success Factors for Effective Risk Management
in New Product Development. International Conference on Industrial Engineering and
Systems Management (IESM), 1205-1212. https://doi.org/10.1109/IESM.2015.7380306
Alkaissy, M., Arashpour, M., Ashuri, B., Bai, Y., Hosseini, R. (2020). Safety management
in construction: 20 years of risk modeling. Safety Science, 129, 104805.
https://doi.org/10.1016/].ss¢1.2020.104805

Amara, N., D’Este, P., Landry, R., Doloreux, D. (2016). Impacts of obstacles on innovation
patterns in KIBS firms. Journal of Business Research, 69, 4065-4073.
https://doi.org/10.1016/.jbusres.2016.03.045

Bal-Wozniak, T. (2020). Zarzqdzanie innowacjami w ujeciu podmiotowym. Warszawa:
PWN.

Barbic, F., Jolink, A., Niesten, E., Hidalgo, A. (2021). Opening and closing open
innovation projects: A contractual perspective. Industrial Marketing Management, 94,
174-186. https://doi.org/10.1016/j.indmarman.2021.02.014



60

K. Bartusik, J. Walas-Trgbacz

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Bartusik, K., Walas-Trgbacz, J. (2019). Project Value Determinants in Organizations.
Scientific Journals of the MWSE in Tarnow, 43(3), 87-100. DOI:10.25944/znmwse.
2019.03.87100

Becker, K., Smidt, M. (2015). Workforce-related risks in projects with a contingent
workforce. International Journal of Project Management, 33(4), 889-900.
https://doi.org/10.1016/j.ijproman.2014.10.014

Belassi, W., Kondara, A.Z., Tukel, O.1. (2007). New product development projects: the
effects of organizational culture. Project Management Journal, 38(4), 12-24.
https://doi.org/10.1002/pm;.20017

Berglund, H. (2007). Risk Conception and Risk Management in Corporate Innovation.
International Journal of Innovation Management, 11(4), 497-514. https://doi.org/10.1142/
S1363919607001849

Bowers, J., Khorakian, A. (2014). Integrating risk management in the innovation project.
European Journal of Innovation Management, 17(1), 25-40. https://doi.org/10.1108/EJIM-
01-2013-0010

Brook, J.W., Pagnanelli, F. (2014). Integrating sustainability into innovation project
portfolio management — A strategic perspective. Journal of Engineering and Technology
Management, 34, 46-62. https://doi.org/10.1016/j.jengtecman.2013.11.004

Browning, T.R. (2018). Planning, tracking, and reducing a complex project's value at risk.
Project Management Journal, 50(1), 71-85. https://doi.org/10.1177/8756972818810967
Bugas, V.V., Stepanova, 1.V., Skrypka, A.V. (2019). Risk management of enterprise
innovative activity: international experience. Business Navigator, 6(55), 52-57.
Cantarelli, C.C., Genovese, A. (2021). Innovation potential of megaprojects: a systematic
literature  review. Production  Planning and Control, 34(14), 1350-1370.
https://doi.org/10.1080/09537287.2021.2011462

Catto, S.L., Maccari, E.A. (2021). Innovation Project Management: A Systematic literature
review. Review  Administrative. UFSM, Santa Maria, 14(4), 848-863.
https://doi.org/10.5902/1983465962712

Chaber, P. (2023). Monitoring trendow w innowacyjnosci — Raport 14. PARP. Warszawa:
Grupa PFR.

Chapman, C., Ward, S. (2015). How to manage project opportunity and risk (3rd ed.).
Chichester: Wiley.

Chopra, S., Meindl, P. (2019). Supply chain management: Strategy, planning, and
operation. Pearson.

Czakon, W. (ed.) (2015). Podstawy metodologii badan w naukach o zarzgdzaniu.
Warszawa: Wolters Kluwer Polska.

Dandage, R.V., Mantha, S.S., Rane, S.B., Bhoola, V. (2018). Analysis of interactions
among barriers in project risk management. Journal of Industrial Engineering
International, 14(1), 153-169. https://doi.org/10.1007/s40092-017-0215-9



Risks determinants in innovation project... 61

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Denney, V.P. (2022). Exploring the upside of risk in project management:
A phenomenological inquiry. The Journal of Modern Project Management, 8(1), 278-299.
https://doi.org/10.19255/JMPM02312

Denzin, N.K., Lincoln, Y.S. (2013). The landscape of qualitative research (4th ed.).
Los Angeles: SAGE Publications.

Deptuta, A.M., Knosala, R. (2015). Risk assessment of the innovative projects
implementation. Management and Production Engineering Review, 6(4), 15-25.
https://doi.org/10.1515/mper-2015-0032

Deptuta, A.M., Rudnik, K. (2018). Uwarunkowania oceny ryzyka innowacji technicznych.
Zeszyty Naukowe Uniwersytetu Szczecinskiego. Studia i Prace WNMIZ US, 52(2),
141-153. https://doi.org/10.18276/sip.2018.52/2-10

Deptuta, A.N., Knosala, R. (2017). Innowacje i ich ryzyko — czy warto probowac.
Zarzgdzanie przedsigbiorstwem, 4, 10-17.

Duan, Y., Shuplat, O., Matsuka, V., Lukash, S., Horbashevska, M., Kyslova, L. (2023).
Risk management strategy for international investment projects of an innovative enterprise
in the context of Industry 4.0. Economic Affairs, 68(04), 2047-2056.
https://doi.org/10.46852/0424-2513.4.2023.16

Dzwigot, H. (2015). Zatozenia do budowy metodyki badawczej. Zeszyty Naukowe
Politechniki Slqskiej, 78,99-116.

Entekhabi, M.N, Arabshahi, A. (2012). Classification of innovation projects. Indian
Journal Innovations Development, 1(8), 612-625.

Ericsson, A., Kastensson, A. (2011). Exploit and explore: Two ways of categorizing
innovation projects. Proceedings of the 18th International Conference on Engineering
Design (ICEDI11), August 15-18, Copenhagen, Denmark, 3, 1-10.

Eskerod, P., Ang, K., Andersen, E.S. (2018). Increasing project benefits by project
opportunity exploitation. International Journal of Managing Projects in Business, 11(1),
35-52. https://doi.org/10.19255/JMPM02312

Farooq, M.U., Thaheem, M.J., Arshad, H. (2018). Improving the risk quantification under
behavioral tendencies: A tale of construction projects. International Journal of Project
Management, 36(3), 414-428. https://doi.org/10.1016/j.ijjproman.2017.12.004

Flick, U. (2020). Introducing research methodology: A beginner's guide to doing
a research project (3rd ed.). Sage Publications Ltd.

Garcia-Quevedo, J., Segarra-Blasco, A., Teruel, M. (2018). Financial constraints and the
failure of innovation projects. Technological Forecasting & Social Change, 127(C),
127-140. https://doi.org/10.1016/j.techfore.2017.05.029

Gorokhovatskyi, V., Sergienko, O., Sosnov, I., Tatar, M., Shapran, E. (2021). Risk
assessment of innovative projects: Development of forecasting models. In: L. Guryanova,
R. Yatsenko, N. Dubrovina, V. Babenko (Eds.), Machine learning methods and models,
predictive analytics and applications. (pp. 18-37). Proceedings of the Workshop on the



62

K. Bartusik, J. Walas-Trgbacz

40.

41.

42.
43.

44.

45.

46.

47.

48.

49.

50.

51.

52.
53.

XIII International Scientific Practical Conference Modern problems of social and
economic systems modelling (MPSESM-W 2021). Kharkiv, Ukraine.
Gozdziewska-Nowicka, A., Janicki, T., Poptawski, W., Stupska, U. (2018). Zarzadzanie
innowacyjnymi projektami w warunkach wspotczesnych zmian otoczenia. Studia i Prace
Wydziatu Nauk Ekonomicznych i Zarzqdzania, 52(2), 429-442. https://doi.org/10.18276/
SIP.2018.52/2-33

Haneda, S., Ono, A. (2020). R&D management practices and innovation: Evidence from
a firm survey. Springer.

Hillson, D. (2016). The risk management handbook. London: Kogan Page.

Janasz, K., Wisniewska, J. (2015). Technology transfer processes in strategic
organizational management. Warszawa: Difin.

Janasz, W. (2015). Zarzadzanie ryzykiem innowacyjnym w organizacji. Studia i Prace
WMEiZ, 39(1), 45-55. DOI:10.18276/sip.2015.39/1-04

Januszkiewicz, K. (2016). Od teorii naukowych do badania empirycznego — budowa
narzedzia do badania zachowan ludzi w organizacji. Przeglgd Organizacji, 12(923),
37-42.

Jissink, T., Schweitzer, F., Rohrbeck, R. (2019). Forward-looking search during innovation
projects: Under which conditions it impacts innovativeness. Technovation, July, 1-15.
https://doi.org/10.1016/j.technovation.2018.07.001

Kadareja, A. (2013). Internal and hidden risks of innovation projects. Innovation
Management (2013/07/15). Retrieved from: https://innovationmanagement.se/2013/07/15/
internal-and-hidden-risks-of-innovation-projects/, 3.04.2025.

Keizer, J.A., Halman, J.I.LM. (2009). Risks in major innovation projects, a multiple case
study within a world’s leading company in the fast moving consumer goods. International
Journal of Technology Management, 48(4), 499-517. DOI:10.1504/1JTM.2009.026691
Kendrick, T. (2015). Identifying and managing project risk (3rd ed.). New York: American
Management Association.

Kisielnicki, J. (2018). Projekty badawczo-rozwojowe: charakterystyka i znaczenie. Studia
i Prace Kolegium Zarzqdzania i Finansow, 159, 25-43.

Kosaroglu, M., Hunt, R.A. (2009). New product development projects and project manager
skill sets in the telecommunications industry. International Journal of Managing Projects
in Business, 2(2), 308-371.

Kotler, P., Keller, K L. (2016). Marketing management (15th ed.). Pearson.

Kozlov, A., Pavlova, E., Krélas, P. (2021). Classification of parameters of innovative
projects in the framework of digital transformation programs for sustainable development
of industrial enterprises. Ural Environmental Science Forum, Sustainable Development of
Industrial  Region  (UESF-2021). E3S Web Conf. 02021, 258, 1-9.
https://doi.org/10.1051/e3sconf/202125802021



Risks determinants in innovation project... 63

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Kupeshova, S.T., Lazanyuk, 1., Kareke, G.T. (2016). Risk management in the innovation
project. Asian Journal of Social Sciences and Humanities, 2(1), 9-12. Retrieved from
https://jhumansoc-sc.kaznu.kz/index.php/1-eurasian/article/view/296, 4.03.2025.
Lappalainen, L., Aleem, M., Sandberg, B. (2023). How to manage open innovation
projects? An integrative framework. Project Leadership and Society, 4, 100095.
https://doi.org/10.1016/j.plas.2023.100095

Liu, M., Li, Ch., Wang, S., Li, Q. (2023). Digital transformation, risk-taking, and
innovation: Evidence from data on listed enterprises in China. Journal of Innovation &
Knowledge, 8, 100332. https://doi.org/10.1016/].jik.2023.100332

Lopacinski, T. (2018). Ryzyko w zarzadzaniu projektem innowacyjnym. Kwartalnik Nauk
o Przedsiebiorstwie, 2, 72-81. https://doi.org/10.5604/01.3001.0012.4732.

Lou, J.L., Hu, Z.H. (2015). Risk paradigm and risk evaluation of farmers cooperatives'
technology innovation. Economic Modelling, 44, 80-85. http://dx.doi.org/10.1016/
j.econmod.2014.10.024

Mammadov, J., Huseynov, E., Talibov, N., Akhmadova, T., Ganjaliyeva, G. (2018).
Development of program tool for expert assessment of innovation projects in the scientific
technopark. IFAC-PapersOnline, 51, 30, 571-574. DOI:10.1016/J.IFACOL.2018.11.248
Mandziuk, R., Nawar, P., Ossowska, J. (2016). Inwestycje rzeczowe przedsigbiorstw.
Finanse, Rynki finansowe. Ubezpieczenia, 1(79), 545-553.
http://dx.doi.org/10.18276/frfu.2016.79-43.

Mannes, S., Beuren, .M. (2023). Risk management and collaborative innovation:
Intervention of communication intensity. Brazilian Business Review, 21(1), €20211155.
https://doi.org/10.15728/bbr.2021.1155.en.

Matejun, M. (2016). Metodyka badan ankietowych w naukach o zarzadzaniu - ujgcie
modelowe. In: M. Lisinski, B. Ziebicki (Eds.), Wspotczesne problemy rozwoju metodologii
zarzqdzania (pp. 341-354). Krakéw: Fundacja Uniwersytetu Ekonomicznego w Krakowie.
Matysiak, M. (2024). Przeglad koncepcji pojecia innowacji. Zeszyty Naukowe Politechniki
Czestochowskiej. Zarzgdzanie, 55, 160-176. https://doi.org/10.17512/znpcz.2024.3.12718
Miorando, R.F., Duarte Ribeiro, J.L., Cortimiglia, M.N. (2014). An economic-probabilistic
model for risk analysis in technological innovation projects. Technovation, 34(8), 485-497.
https://doi.org/10.1016/j.technovation.2014.01.002

Miiller, R., Drouin, N., Sankaran, S. (2019). Organizational project management:
Theory and implementation. Cheltenham, UK: Edward Elgar Publishing.
https://doi.org/10.4337/9781788110976

Muniak, R. (2012). Analiza ryzyk w badawczych projektach informatycznych. Przestrzen,
Ekonomia, Spoteczenstwo, 1(1), 141-153.

Nasalski, Z., Wierzejski, T., Szczubetek, G. (2014). Zarzgqdzanie projektami

innowacyjnymi. Uniwersytet Warminsko-Mazurski.


https://apastyle.apa.org/style-grammar-guidelines/citations/basic-principles
https://apastyle.apa.org/style-grammar-guidelines/citations/basic-principles

64

K. Bartusik, J. Walas-Trgbacz

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.
80.

Nawrocki, T. (2016). Ryzyko dziatalno$ci innowacyjnej w kontekscie ich wynikow
finansowych. Nauki o Zarzgdzaniu, 1(26), 112-124. http://dx.doi.org/10.15611/
n0z.2016.1.09

Nogalski, B., Niewiadomski, P. (2018). Innowacje technologiczne aktywizujace
elastycznos¢ implementacyjng w opinii polskich wytworcow — postulowany kierunek
zmian. Management Forum, 6(1), 13-22. https://doi.org/10.15611/mf.2018.1.03
OECD/Eurostat (2018). Oslo Manual 2018: Guidelines for collecting, reporting and using
data on innovation (4th ed.). The Measurement of Scientific, Technological and Innovation
Activities. OECD Publishing/Eurostat.

Oehmen, J., Guenther, A., Herrmann, J.W., Schulte, J., Willumsen, J. (2020).
Risk management in product development: Risk identification, assessment, and mitigation
— a literature review. Proceedings of the Design Society: DESIGN Conference, 1, May,
657-666. DOI:10.1017/dsd.2020.27

Othman, A.A.E., Hussein, R.M. (2023). Innovation management framework for achieving
sustainability through managing risks of innovative solutions during the design process.
Journal of Engineering, Design and Technology. https://doi.org/10.1108/JEDT-09-2022-
0495

Owolabi, A., Masouvi, M.M., Gozgor, G. et al. (2025). The impact of firm-level political
risk on eco-innovation: The moderating effect of CEO power. Business Strategy and the
Environment, 34(2), 2650-2666. https://doi.org/10.1002/bse.4124

Pawelec, G. (2018). Wybrane aspekty zarzadzania ryzykiem personalnym w organizacji.
Akademia Zarzgdzania, 2(4), 118-131.

Pietruszynska, P., Wozniak, J. (2021). Specyfika projektow innowacyjnych w sektorach
wysokich  technologii.  Nowoczesne  Systemy  Zarzgdzania, 16(2), 49-65.
https://doi.org/10.37055/nsz/139360

PMI - Project Management Institute (2017). 4 guide to the project management body of
knowledge (PMBOK Guide) (6th ed.). Newtown Square, PA: Project Management
Institute.

PMI - Project Management Institute (2019). The standard for risk management in
portfolios, programs, and projects. Newtown Square, PA: Project Management Institute.
Pomaza-Ponomarenko, A., Kryvova, S., Hordieiev, A., Hanzyuk, A., Halunko, O. (2023).
Innovative risk management: Identification, assessment and management of risks in the
context of innovative project management. Economic Affairs, 68(04), 2263-2275.
https://doi.org/10.46852/0424-2513.4.2023.34

PRINCE 2 — Skuteczne zarzgdzanie projektami (2009). Office of Government Commerce.
Qazi, A., Dikmen, 1., Birgonul, M.T. (2020). Mapping uncertainty for risk and opportunity
assessment in projects. Engineering Management Journal, 32(2), 86-97.
DOI:10.1080/10429247.2019.1664249



Risks determinants in innovation project... 65

81.

82.

83.

&4.

85.

86.
87.

88.

9.

90.

91.

92.

93.

94.

95.

Rachmiani, H.S., Sriwardiningsih, E. (2024). Risk analysis in new product development
projects in the technology industry. International Journal of Management Science and
Information Technology IJMSIT, 4(2), 218-227. https://doi.org/10.35870/ijmsit.v4i2.2901
Rane, S.B., Potdar, P.R., Rane, S. (2021). Development of project risk management
framework based on Industry 4.0 technologies. Benchmarking: An International Journal,
28(5), 1451-1481. https://doi.org/10.1108/B1J-03-2019-0123

Richert, M., Hubicki, R., Lebkowski, P., Kulczycka, J., Iwaszczuk, N., Hubicka, N. (2022).
Risk in innovative technological projects. International Journal of Business and
Management Invention (IJBMI), 11(6), 7-70. https://doi.org/10.35629/8028-1106035770
Rogowski, W., Michalczewski, A. (2005). Zarzgdzanie ryzykiem w przedsiewzigciach
inwestycyjnych. Oficyna Ekonomiczna.

Salerno, M.S., de Vasconcelos Gomes, L.., da Silva, D.O., Bagno, R.B., Teixeira Uchoa
Freitas, S.L. (2015). Innovation processes: Which process for which project?
Technovation, 35, 59-70. DOI:10.1016/j.technovation.2014.07.012

Samuelson, P.A., Nordhaus, W.D. (2020). Economics (20th ed.). McGraw-Hill.
Sanchez-Cazorla, A., Alfalla-Luque, R., Irimia-Dieguez, A.I. (2017). Risk identification in
megaprojects as a crucial phase of risk management: A literature review. Project
Management Journal, 47(6), 75-93. DOI:10.1177/875697281604700606

Sandberg, J., Alvesson, M. (2011). Ways of constructing research questions: Gap-spotting
or  problematization?  Organization,  18(1), 23-44.  https://doi.org/10.1177/
1350508410372151

Shahmansouri, A.A., Akbarzadeh Bengar, H., Jahani, E. (2019). Predicting compressive
strength and electrical resistivity of eco-friendly concrete containing natural zeolite via
GEP  algorithm.  Construction  and  Building  Materials, 229, 116883.
DOI:10.1016/j.conbuildmat.2019.116883

Shu, C., Wang, Q., Gao, S., Liu, C. (2015). Firm patenting, innovations, and government
institutional support as a double-edged sword. Journal of Product Innovation Management,
32(2),290-305. DOI:10.1111/jpim.12230

Siewiera, A. (2016). Efektywne zarzadzanie ryzykiem w projektach inwestycyjnych.
Finanse, Rynki Finansowe, Ubezpieczenia, 4(82), 2, 605-615. DOI:10.18276/frfu.
2016.4.82/2-53

Sitek, M. (2019). Ryzyko dzialalno$ci innowacyjnej na rynku nieruchomosci. Zeszyty
Naukowe WSH, Zarzgdzanie, 1, 9-20. https://doi.org/10.5604/01.3001.0013.2416

Spatek, S. (2015). Innovative vs. innovation projects in organisations. In: E. Wszendybyl-
Skulska (Ed.), Innovativeness of modern organizations (pp. 226-237). TNOiK.

Spatek, S. (2016). Projekty innowacyjne. Istota 1 uwarunkowania. Nauki o Zarzqdzaniu,
1(26), 132-141. https://doi.org/10.15611/n0z.2016.1.11

Spatek, S., Trzeciak, M. (2017). Risk factors in agile-managed projects. Research Papers
of Wroctaw University of Economics, 496, 150-160. DOI:10.15611/pn.2017.496.12.



66 K. Bartusik, J. Walas-Tr¢bacz

96. Stosi¢, D., Andelkovié¢, A., Radosavljevi¢, M. (2016). The Contribution of the Lean
Production Strategy to the Value Creation Process and Competitiveness of the Large
Companies in the Republic of Serbia. Proceedings from the XXI Internacionalni naucni
skup SM 2016, 1296-1304

97. Suchacka, M.K. (2023). Social determinants of conducting innovative business activity in
the opinion of the inhabitants of the Silesian Voivodeship. System Safety: Human-
Technical  Facility-Environment, Proceedings CzO0TO, 5(1)1, 359-369.
https://doi.org/10.2478/czoto-2023-0039

98. Sulejewicz, A. (2006). Effective risk management in high uncertainty projects: Lessons
learned from the Polish market. Economic Review, 15(1), 12—15.

99. Sulkowski, L., Lenart-Gansiniec, R., Kolasinska-Morawska, K. (Eds.) (n.d.). Metody
badan ilosciowych w zarzgdzaniu. Spoteczna Akademia Nauk.

100.Taran, Y., Goduscheit, R.C., Boer, H. (2019). Business model innovation — A gamble or
a manageable process? Journal Business Model, 7(5), 90-107.
https://doi.org/10.5278/0js.jbm.v715.3439

101.Tarapata, J., Wozniak, J. (2022). Odpornos¢ organizacji. Cyfryzacja, bezpieczenstwo,
innowacje. Difin.

102.Thamhain, H. (2013). Managing risk in complex projects. Project Management Journal,
44(2), 20-35. https://doi.org/10.1002/pm;j.21325

103.Trzeciak, M. (2017). Czynnik ludzki jako kluczowy czynnik ryzyka projektu w branzy IT.
Zeszyty Naukowe Politechniki Slgskiej, 101(1974), 473-486. DOI:10.29119/1641-
3466.2017.101.35

104.Walaszczyk, L. (2016). Metodyka zarzadzania ryzykiem wdrozeniowym innowacyjnych
produktéw technicznych. FE-mentor, 2(64), 34-43. https://www.doi.org/10.15219/
em64.1237

105.Wang, Q.-J., Wang, H.-J., Chang, C.-P. (2022). Environmental performance, green
finance, and green innovation: What's the long-run relationships among variables? Energy
Economics, 110, 106004.

106.Wang, Y., Hong, A., Li, X., Gao, J. (2020). Marketing innovations during a global crisis:
A study of China firms’ response to COVID-19. Journal of Business Research, 116, 214-
220. https://doi.org/10.1016/.jbusres.2020.05.029

107.Wereda, W., Wozniak, J. (2019). Risk factors in creating value innovation in the
organization. Journal of Positive Management, 10(1), 44-59.
http://dx.doi.org/10.12775/JPM.2019.012

108.Wiedenmann, M., GroBler, A. (2021). Supply risk identification in manufacturing supply
networks. The International Journal of Logistics Management, 32(2), 650-672.
https://doi.org/10.1108/1JLM-02-2020-0081



Risks determinants in innovation project... 67

109.Willumsen, P., Ochmen, J., Stingl, V., Geraldi, J. (2019). Value creation through project
risk management. [International Journal of Project Management, 37(5), 731-749.
https://doi.org/10.1016/j.1jproman.2019.01.007

110.Wintage, L.M. (2025). Project management for research and development: Guiding
innovation for positive R&D outcomes (2nd ed.). CRG Taylor & Francis Group.

111.Wirkus, M. (2006). Zarzqdzanie przedsigwzigeciami innowacyjnymi w dynamicznym
srodowisku wieloprojektowym. Gdansk: Wydawnictwo Politechniki Gdanskie;.

112.Wojewnik-Filipkowska, A. (2008). Wykorzystanie Project Finance w inwestycjach
infrastrukturalnych. CeDeWu.

113.Yim, R.L., Castaneda, J.M., Doolen, T.L., Tumer, 1.Y., Malak, R. (2015). Exploring the
relationship between rework projects and risk indicators. Project Management Journal,
46(4), 63-75. https://doi.org/10.1016/j.ijproman.2014.10.005

114.Yuan, T., Xiang, P., Li, H., Zhang, L. (2020). Identification of the main risks for
international rail construction projects based on the effects of cost-estimating risks. Journal
of Cleaner Production, 274, 122904. https://doi.org/10.1016/j.jclepro.2020.122904

115.Zaman, R., Asiaei, K., Nadeem, M., Malik, 1., Arif, M. (2024). Board demographic,
structural diversity, and eco-innovation: International evidence. Corporate Governance:
An International Review, 32(3), 374-390. https://doi.org/10.1111/corg.12545

116.Zaynullina, D. (2020). The impact of the implementation of an innovative project on the
effects arising in the internal and external environment. STCCE-2020 IOP Conference
Series: Materials Science and Engineering, 8§90, 012176. DOI:10.1088/1757-
899X/890/1/012176

117.Zdonek, 1., Hysa, B. (2017). Analiza publikacji z obszaru nauk o zarzadzaniu pod
wzgledem metod badawczych. Zeszyty Naukowe Politechniki Slgskiej, 102, 391-406.
DOI:10.29119/1641-3466.2017.102.33

118.Zhang, Z., Hou, Y. (2017). The effect of perceived risk on information search for
innovative products and services: The moderating role of innate consumer innovativeness.
Journal of Consumer Marketing, 34(3), 241-254. https://doi.org/10.1108/JCM-04-2016-
1768

119.Zinn, J.O. (2017). The meaning of risk-taking-key concepts and dimensions. Journal of
Risk Research, 22(1), 1-15. https://doi.org/10.1080/13669877.2017.1351465



