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Abstract

In this study, we looked at the competencies and changes in the competency spec-

trum required for global start-ups in the digital age. Specifically, we explored inter-

generational collaboration as an intervention in which experienced business-people

from senior adult groups support young entrepreneurs. We conducted a Delphi study

with 20 experts from different disciplines, considering the study context. The results

of this study shed light on understanding the necessary competencies of entrepre-

neurs for intergenerationally supported start-up innovation by providing 27 compe-

tencies categorized as follows: intergenerational safety facilitation, cultural

awareness, virtues for growth, effectual creativity, technical expertise, responsive

teamwork, values-based organization, and sustainable network development. In addi-

tion, the study results also reveal the competency priorities and the minimum

requirements for each competency group based on the global innovation process and

can be used to develop a readiness assessment for start-up entrepreneurs.

K E YWORD S

global innovation, intergenerational competency, intergenerational innovation, start-ups
entrepreneurs, sustainable start-ups

1 | INTRODUCTION

Born global or die local: A scalable start-up usually neces-

sitates a local population of more than 100 million people.

However, only a few countries meet this criteria, including

the United States, China, Russia, Brazil, India, and

Indonesia. Most countries do not have a large enough pop-

ulation to sustain start-up scale with only their local mar-

ket, and must instead be global players from the outset.

—Steve Blank

Intergenerational collaboration is a promising approach to sup-

port emerging start-ups through mentoring and sharing

entrepreneurial expertise (Basly, 2007; Edelman et al., 2016;

Matlay & Gimmon, 2014; Underdahl et al., 2018) for succession and

business internationalization (Shi et al., 2019) and to develop sus-

tainable business model (Perez-Encinas et al., 2021), particularly in

family-based business (Bjuggren & Sund, 2001; Shi et al., 2019).

There could be an untapped nexus between older and young poten-

tial entrepreneurs who are not in a family business. Thus, the diver-

sity of perspectives and competency backgrounds could provide a

balance for organizational development in the knowledge economy

(Østergaard et al., 2011; Won et al., 2021), which is highly linked to

sustainable business development and knowledge succession,

regardless of family ties (Littunen & Hyrsky, 2000; van Kleef &

Roome, 2007).
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However, appropriate skills are critical to intergenerational collab-

oration, and researchers have emphasized the importance for global

start-up founders to identify both competency and success character-

istics (Giardino et al., 2014; Massis et al., 2018; Pirkkalainen &

Pawlowski, 2014; Rasmussen & Tanev, 2015; Tanev, 2012; van der

Westhuizen & Goyayi, 2020; Yin & Luo, 2018), especially in the early

stages of business development, when strategic organizational deci-

sions are often urgently needed (Basly, 2007; Giardino et al., 2014;

Rasmussen & Tanev, 2015; Tanev, 2012). Given the variety of per-

spectives on innovation, in this study, we understand the innovation

as processes and activities that add strategic value to the current sta-

tus quo. In this regard, processes and activities that related to the

internationalization of digital start-ups.

Human factors are one of the three pillars of innovation in digital

business development (Ramdani et al., 2022) which include skills and

abilities, or competencies (Foucrier & Wiek, 2019; Littunen &

Hyrsky, 2000; Sánchez, 2013; van Kleef & Roome, 2007; Wu, 2009).

Managing available knowledge, networks and resources is an impor-

tant part of developing an internationalization strategy for global

start-ups (Bailetti, 2012). Therefore, start-up stakeholders need to

understand various competencies in order to act quickly and adapt

human capacities to global requirements (Jensen, 2017; Li et al., 2016;

Littunen & Hyrsky, 2000; Massis et al., 2018). On the one hand, the

Entrepreneurship and Business Development studies identified differ-

ent personal competencies for entrepreneurs and business interna-

tionalization (Arafeh, 2016; Bacigalupo et al., 2016; Colombo &

Piva, 2008; Dijkman et al., 2016; Jensen, 2017; Wu, 2009), to over-

come a variety of challenges, particularly in the development of digital

start-up in global scale (Bailetti, 2012; Edelman et al., 2016; Müller

et al., 2019; Tanev, 2012). On the other hand, however, little attention

has been given to the dynamic changes in the required competencies

of global innovation process (Chang, 2012; Santoro et al., 2019), the

importance of intergenerational collaboration for global innovation

(Shi et al., 2019), as well as in the age of digitalization, with higher

degree on the use of digital technology to support collaboration and

business model development (Hevner & Gregor, 2020; Li et al., 2016;

Pilková et al., 2022; Vuorikari et al., 2016). Therefore, this study aims

to investigate which competencies should be prioritized for start-up

entrepreneurs' leveraging intergenerational setting to support the

global innovation process in the digital age?

Fostering global start-ups innovation through intergenerational

collaboration in the digital age consists of multiple domains

(Jensen, 2017; Wu, 2009), furthermore, prioritizing specific requisite

competencies for innovation processes and practices necessitates

expertise, experiences, or profound understanding (van Gelderen

et al., 2021). Numerous studies have highlighted the importance of

understanding the framework of entrepreneurial competencies to run

a successful business (Dijkman et al., 2016; Kyndt & Baert, 2015; Shi

et al., 2019; Vuorikari et al., 2016; Wu, 2009), especially in the digital

age and in the age of demographic change (Harvey, 2012; Pilková

et al., 2022; Shi et al., 2019). In this study, we developed a

competency-based intergenerational collaboration framework for

global start-ups entrepreneurs. The competency-based framework

was built iteratively by incorporating the domains of digital learning

and innovation (Li et al., 2016; Lyashenko & Frolova, 2014; Müller

et al., 2019; Pilková et al., 2022; Vuorikari et al., 2016), intercultural

and intergenerational collaboration (Jensen, 2017; Martins &

Terblanche, 2003), and global innovation (Jensen, 2017; Zakaria

et al., 2004) into the entrepreneurial domain. The overlap of the vari-

ous domains was chosen to support the study setting in light of past

research that has the potential to enrich the status quo and comple-

ment the previously existing competency framework for global inno-

vation and entrepreneurship (Bacigalupo et al., 2016; Jensen, 2017;

Wu, 2009).

The study's outcome is an eight-group competency framework

that includes, including intergenerational safety facilitation, growth

virtues, effectual creativity, technical domain, responsive teamwork,

value-driven organizing, sustainable networking, and cultural aware-

ness. The sub-competencies of each competency group, more or less

consist of competency regarding intergenerational and digital context.

The results of the study will contribute twofold. First, we expand the

current literature on the competencies of start-up entrepreneurs in

global and intergenerational innovation. From a management perspec-

tive, we have identified the eight competency groups as the human

capital needed by start-ups to internationalize innovation by leverag-

ing intergenerational collaboration and finding partners to comple-

ment the competency requirements. Moreover, as a practical

contribution based on the proposed framework, we have presented a

self-assessment tool that can be used by young start-up entrepre-

neurs to reflect on the current state of readiness for global innovation

and to identify competencies to foster intergenerational collaboration

within their start-ups.

2 | THEORETICAL BACKGROUND

Advances in the digital economy and information technology manage-

ment over the last decade have enabled start-ups to shift from local

business development to global knowledge-intensive digital business

innovation. Start-ups are similar to small and medium-sized busi-

nesses, based largely on the use of technology, while having limited

resources and little to no operating track record (Giardino

et al., 2014). It is important to conduct research on start-ups since

they have emerged as a primary driver of global economic develop-

ment in the digital age (Ramdani et al., 2022), particularly for technol-

ogy oriented business model (Rasmussen & Tanev, 2015;

Tanev, 2012), which are currently prevalent, particularly across Asia,

Africa, and Latin America (Chege et al., 2020; Quinones et al., 2021;

Wamuyu, 2015). Despite the opportunities offered by information

technology and the shift to global business, challenges and barriers to

the development of global start-ups remain, for instance cultural and

linguistic differences (Jensen, 2017; Nurhas et al., 2019), geographical

distance, lack of trust, or fear of imitation, as well as lack of skills

(Jensen, 2017; Nurhas et al., 2019; Pirkkalainen & Pawlowski, 2014;

Zakaria et al., 2004). A more nuanced approach could address

these issues through intergenerational collaboration (Matlay &

2 NURHAS ET AL.



Gimmon, 2014; Underdahl et al., 2018). Intergenerational collabora-

tion has attracted a great deal of interest due to the challenges of

demographic change and the workplace's current diversity, which can

cover a diversity of generations (Becker et al., 2020; Nurhas

et al., 2019).

In this study, global start-ups are defined as technology-based

companies that have target markets in more than one country, have

limited resources, and are still searching for the right business model.

Global start-ups are an important phenomenon to study, partly

because of local market constraints (Knight & Cavusgil, 2004;

Rasmussen & Tanev, 2015), but also because globalization offers

young entrepreneurs in different countries the new market opportu-

nity to collaborate across borders, help start-ups scale, and drive local

economic development as well as knowledge and technology transfer

between countries, not only between developed and developing

countries, but also between developing or developed countries them-

selves (Boutellier et al., 2013; Halewood & Kenny, 2008;

Jensen, 2017; Rasmussen & Tanev, 2015; Tanev, 2012).

Identifying competencies and how to manage organizational

knowledge in digital age (Carayannis et al., 2021; Müller

et al., 2019) for global innovation (Bailetti, 2012; Boutellier

et al., 2013; Pawlowski, 2013; Tanev, 2012) and intergenerational

collaboration (Becker et al., 2020; Bjuggren & Sund, 2001; Sabri

et al., 2016) have quickly become an important issues for start-up

innovation due to the sustainability of workplace diversity as one

of the main sources of global innovation (Becker et al., 2020;

Gordon, 2018; Müller et al., 2019; Nurhas et al., 2019), the promo-

tion of sustainable business through mentorship and knowledge

sharing (Basly, 2007; Matlay & Gimmon, 2014), fostering entrepre-

neurial well-being (Wiklund et al., 2019) and global business

development (Basly, 2007; Paul & Rosado-Serrano, 2019; Shi

et al., 2019).

The terms competence and competency are used interchangeably

in many cases to describe a skill or required knowledge for an activity

or process (Holtkamp et al., 2015). We used the term competency for

this study. The term competency usually refers to knowledge, skills,

and abilities to solve problems in a specific context (Holtkamp

et al., 2015; Pawlowski & Holtkamp, 2012). In this study, we consider

integrating attitudes (Bosma & Schutjens, 2011), including individual

preferences, virtues, and traits (Bosma & Schutjens, 2011; Karlson &

Fergin Wennberg, 2014), to solve a problem in a given context. At the

group level, individuals' competencies were combined as human

resources that complement each other to form a specific group of

expertise or organizational capabilities (Saa-Perez & Garcia-

Falcon, 2002). In the context of start-ups, the competency set is one

of the most important prerequisites for assessing the potential suc-

cess of start-up development (Colombo & Piva, 2008; Hafeez

et al., 2002; Yin & Luo, 2018).

Intergenerational collaboration is characterized for this study con-

text as a collaboration between younger and older adults in work

environments where the age difference is 20 years or more (Nurhas

et al., 2019; Pilotte & Evangelou, 2012). The decision to engage in

intergenerational collaboration is not an easy path for organizations;

several barriers have been identified, including individual, perceptual,

and technical/operational (Giardino et al., 2014; Nurhas et al., 2019).

Moreover, intergenerational collaboration in global environments

becomes even more complex as it depends on dynamic changes in

global innovation activities (Foucrier & Wiek, 2019; Nurhas et al.,

2019; Shi et al., 2019). As a result, technology is being widely used to

support intergenerational collaboration and demographically segre-

gated teams, becoming increasingly important in the era of digitaliza-

tion (Lyashenko & Frolova, 2014; Nurhas et al., 2019; Shi et al., 2019;

Underdahl et al., 2018).

The collaboration between different age groups, known as inter-

generational collaboration, is widespread in entrepreneurship and

business engineering (Shi et al., 2019). For example, inter-

generational collaboration can occur in family businesses

(Basly, 2007; Edelman et al., 2016), in the workplace (Gordon, 2018),

in knowledge-intensive organizations (Harvey, 2012), higher educa-

tion (Lyashenko & Frolova, 2014) and global business development

(Shi et al., 2019). On the one hand, the competency of entrepreneurs

has been studied in research for decades (Wu, 2009). In the age of

digitalization and globalization, start-up founders as entrepreneurs

are expected to have global intercultural competence and collabo-

rate across borders and age groups (Shi et al., 2019; Underdahl

et al., 2018). Being a global entrepreneur in a cross-generational

environment requires different competencies, including social and

communication (Bandera & Thomas, 2018; Jensen, 2017;

Wu, 2009), confidence (Arafeh, 2016; Lans et al., 2010), a shared

understanding and vision, creativity, problem-solving, taking calcu-

lated risks (Arafeh, 2016; Hevner & Gregor, 2020; Knight &

Cavusgil, 2004; Kyndt & Baert, 2015; Lyashenko & Frolova, 2014),

making informed decisions, and developing a sense of urgency

(Arafeh, 2016; Griffith et al., 2016). Other aspects of inter-

generational collaboration also include responsiveness and flexibility

(Edelman et al., 2016; Lyashenko & Frolova, 2014; Martins &

Terblanche, 2003; Underdahl et al., 2018).

However, the intergenerational competency for start-up entre-

preneurs is mainly discussed in family businesses, although inter-

generational collaboration can also occur outside the family business

context. There are currently few approaches to assessing specific

competencies that encompass intergenerational and global innova-

tion, especially in the digital age and outside the family business con-

text. On the other hand, established competency frameworks focus

only on identifying competencies without further exploring the

dynamic changes in required competencies, complex depending on

the particular start-up phase or activity (Foucrier & Wiek, 2019). Thus,

when it comes to enhancing or finding suitable partners, start-up

entrepreneurs may need to find a super-collaborator with a complete

set of competencies at once and narrow down the potential of collab-

oration based on a specific point of collaboration activity, in the global

innovation process. Therefore, based on the previously presented

studies on gaps and limitations, this study aims to answer the main

research question:

How do the required competencies of global start-up entrepreneurs

dynamically evolve as they innovate in an intergenerational space?

NURHAS ET AL. 3



To answer the main research question, it is important to first

identify the (relevant) required competencies and then determine the

pattern of importance. In the next section, we will explain the method

used in this study in more detail.

3 | METHOD

To answer the main research question, we conducted an online Delphi

study (Linstone & Turoff, 1975) to provide flexibility in location and

time for participants. The Delphi method was employed as the pri-

mary method for developing a competency-based system because it

allows researchers to explore critical phenomena on a given topic

based on expert preferences. The Delphi method was used to evalu-

ate and validate the competency analysis build consensus, and priori-

tize competencies (Heiko, 2012; Holtkamp et al., 2015).

The list of the issue to be assessed in the Delphi method can be

developed in two ways (Holtkamp et al., 2015; Kendall, 1977;

Linstone & Turoff, 1975): first, from scratch and based solely on the

expert panel's suggestions; second, by recommending an initial list of

competencies to be improved (combined, added, or deleted) and eval-

uated by experts panel. The second choice was selected for this study.

Initial issues of competencies were created by listing competencies

mentioned in the literature (Nurhas et al., 2021), intending to gain

insights from the scientific community before sending it to the expert

panel that can trigger the improvement of the competency list in the

Delphi process.

An initial competency group was created from combining the

competency framework that focuses on family business succession

of different generations which are open-mindedness, risk-taking,

social and communication, value orientation, and different type of

personal characteristics (Samei & Feyzbakhsh, 2015), with frame-

work of global innovation that include creativity, cultural empathy

and collaboration (Jensen, 2017). Based on literature review (Nurhas

et al., 2019, 2021), several competencies were assigned, including

having vision, networking skills, ability to act, perseverance, continu-

ous development, and financial competency under the

entrepreneurial aspect (Arafeh, 2016; Bacigalupo et al., 2016;

Jensen, 2017; Knight & Cavusgil, 2004; Wu, 2009). Flexible and plu-

ralist thinking, conflict management and mediation, support each

other, listening skill, reflection and open leadership for aspect of

intergenerational collaboration (Dohmen et al., 2014; Harvey, 2012;

Lyashenko & Frolova, 2014; Shi et al., 2019), and creativity and legal

aspect (Griffith et al., 2016; Jensen, 2017; Knight & Cavusgil, 2004)

were also added for the initial competencies. Manual and iterative

content analytic coding and back-and-forth searches were used to

expand the initial list (Elo & Kyngäs, 2008). Similar concept in term

content and context based on the verb and object in the sentences

are combined to create a more abstract level of competency to cover

a wide range of different competencies. The overall conceptual

framework development was ultimately an abductive process typical

of the conceptualization process (Dong et al., 2015). Abductive rea-

soning was used to find the best way to describe the competencies

and group of competencies found in the literature. The overall pro-

cess is presented in the Figure 1.

In the first round, we created a questionnaire in the form of a six-

point Likert scale (1 [strongly disagree]–6 [strongly agree]) to assess

the importance, accuracy, understandability, and relevance of each

competency for start-up entrepreneurs in the digital age for the global

innovation process. Example of the form for the first phase can be

seen in Table 1.

The average Likert scale score for each competency was calcu-

lated and sorted. The result of the first round was used as the pre-

determined ranking for the second round. In the next round question

form, the competencies were displayed pre-sorted, based on the rank-

ing from the previous round for the overall ranking. Participants were

asked to read the ranking carefully and, if they had a different opinion,

to reorder the ranking and provide more insight. We identified the

criteria for consensus-building (Heiko, 2012). We calculated the value

of Kendall's coefficient in each round (Kendall, 1977). The ranking was

considered to have consensus if the Kendall coefficient was greater

than 0.5. There were no significant proposed changes. The number of

participants in the round was at least half the number of participants

in the previous round (Kendall, 1977).

F IGURE 1 Research process [Colour
figure can be viewed at
wileyonlinelibrary.com]

4 NURHAS ET AL.

http://wileyonlinelibrary.com


Participants in the Delphi study were selected based on their

knowledge and suitability for the Delphi study (Heiko, 2012; Linstone &

Turoff, 1975). Comprehensive international representation was ensured

through objective sampling based on their expertise. To recruit experts

for the panels, we assembled a list of experts using the networking con-

nections of members of a study group focused on global innovation.

Second, several senior advisory associations were contacted and asked

to notify their members of any interest in participating in the study. A

total of 20 academic and industry experts (presented in Table 2), includ-

ing four senior experts from professional organization, participated in

the study (number of participant:20; country origin = less-developed:

30%, developed: 60%; gender = male:85%, female:15%; workplace-

background = academic:40%, industry/startups:30%, both:30%;

educational-background = practical or vocational training: 5%, bache-

lor's: 5%, master's: 30%, PhD-candidate: 20%, PhD: 25%, other:15%;

member of an association of senior experts = senior-expert-organiza-

tion: 20%; other organization:80%). Each Delphi round began with a

standardized email containing a unique link to the panel's survey and

binding instructions. The online survey ensured that no data were lost.

Up to three reminder emails were sent to participants who did not

respond.

A Delphi study was conducted in two rounds. The first round

suggested the restructuring of competencies, modified, combine or

the addition of new competencies that are important in the digital

era. The calculation results of Kendal W in the first round also indi-

cate values below 0.5 (W = 0.11). All of these conditions suggest the

need for a second round. For the second round, 11 panels of experts

participated in the online analysis. The expert panel's participation

rate was over 50%, enabling us to use the findings for review and

consensus-building. We also provided open-ended questions for the

pooling of competencies and questions to select the global innova-

tion process's top 10 competencies (the process of ideation,

matching, design and development, and commercialization). No

significant suggestions were made in the second round, and new

competencies were included. Besides, the Kendal coefficient was

assigned a value of 0.92, which means that the coefficient value met

the consensus criterion.

4 | RESULT: A COMPETENCY-BASED
FRAMEWORK OF GLOBAL START-UPS'
INNOVATORS IN INTERGENERATIONAL
SETTINGS

Based on the observation of literature that iteratively developed

through the list of competencies, comments, and recommendations

from expert panels in Delphi rounds, we identified 27 competencies.

The competencies based on the similarity of content, verb and object

were grouped into eight categories. The overview of the competency

framework is shown in Figure 2. The result of the Likert scale provides

a higher overall score (>3). The framework earned a mean score of

4.84 for understandability, 4.86 for significance, and 5.02 for impor-

tance. Some remarks were made about the completeness of the com-

petency framework:

(P15): “Very complete, slightly too detailed…”
(P16): “Complete competency for digital people…”
(P17): “The list contains the essential criteria for a successful

foundation as well as successful company management…”
Next, we present eight classification of the competency and the

ranking results on the competency of start-ups in global and inter-

generational innovation, including references, comments and the

importance rank of particular competency to the more specific inno-

vation process. It is important to remember that only one specific

category of competencies has the phrase “intergenerational” in its

name. However, other groups of competencies are also used in this

sense.

TABLE 1 Design form of the first round

Competency and the
description

Evaluation criteria and rating point (1: Strongly disagree—6: Strongly agree)

I understand the meaning
The description of the
competency is accurate.

The competency is

relevant for the
intergenerational and
global (iGOAL) context.

The competency is

important for the start-up
innovation in the iGOAL
context.

1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
Pluralist thinking

The ability to suspend judgment

and actively engage with

social diversity (multi-

perspective view) without

leaving one's own identity.

Space for opinion, proposed modifications (competence name and the description):

Other competency

Description of other

competency ….
Space for opinion, proposed modifications (competence name and the description):…

Note: Please evaluate the proposed competencies of the start-up in the intergenerational collaboration to support global innovation by marking [x] of each

evaluation criterion on the “Likert scale.”

NURHAS ET AL. 5



TABLE 2 List of expert panels for the Delphi study

ID Origin country (classification)

Fields of expertise

Years of expertiseDI DL Et GI HR IcC IgC

P1 Less developed X X 3–7

P2 Less Developed X X X X 1–2

P3 Developed X X X X 1–2

P4 Developed X 7–10

P5 Less developed X X 3–7

P6 Developed X X X 8–10

P7 Developed X X X X X X >10

P8 Developed X X X 3–7

P9 Developed X X X X X >10

P10 Developed X X X X X >10

P11 Less developed X X X 3–7

P12 Developed X X X X >10

P13 Less developed X >10

P14 Developed X X >10

P15 Developed X X X X X X >10

P16 Less developed X X X 1–2

P17 Developed X X X X X X >10

P18 Developed X X X >10

P19 Developed X X X X X X >10

P20 Developed X X X X >10

Note: Field of Expertise: DI: Digital Innovation; DL: Digital Learning; Et: Entrepreneurship; GI: Global Innovation; HR: Human Resource Development; IcC:

Intercultural Collaboration; IgC: Intergenerational Collaboration.

F IGURE 2 Intergenerational competency framework for digital start-ups entrepreneurs in global innovation process [Colour figure can be
viewed at wileyonlinelibrary.com]
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4.1 | Intergenerational safety facilitation

The capability that deals with nurturing psychological safety in inter-

generational collaboration. Competencies include are (Table 3):

• Intergenerational flexibility: Open-mindedness, especially when

working with different generations and with new ideas (Fantini &

Tirmizi, 2006; Griffith et al., 2016; Lim et al., 2013; Martins &

Terblanche, 2003; Reid et al., 2014; Reid & Brentani, 2015;

Várhegyi & Nann, 2011; Watts et al., 2013). Moreover, inter-

generational flexibility was classified as top 10 competency in

matching (5th place) and in the process of design and development

(3rd place). Based on the Delphi study, some participant provides

comments related to the competency:

P13: “…the ability to swiftly changing perspectives in generating

new ideas or approaches. It is the result of the ability to provoke

one's mind to explore and probe the matter at hand…”
P9: “Pursuing instead of change.”

• Intergenerational digital adaptability: Ability to optimize the use of

digital media to fit into new, intergenerational innovation space

(Boughzala et al., 2012; Fantini & Tirmizi, 2006; Goldsmith &

Eggers, 2005; Griffith et al., 2016; Sarker & Sahay, 2003; Wei

et al., 2011; Xu et al., 2007; Zimmermann & Ravishankar, 2014)

• Intergenerational leadership: Ability to actuate people from differ-

ent generational backgrounds toward the desired destination coor-

dinately (Boughzala et al., 2012; Duhan et al., 2001; Getha-

Taylor, 2008; Hertel et al., 2006; Lans et al., 2010; Nielsen, 2015;

Watts et al., 2013; Wu, 2009; Xu et al., 2007)

Intergenerational flexibility helps provide a sense of safety and

encourages expressing rich and diverse opinions and ideas. Through

the use of digital technology, each generation may have different

experiences and backgrounds. Consequently, improving virtual

working conditions requires intergenerational digital adaptability for

diversity in the workforce, and no generation feels left out. Besides,

the importance of intergenerational leadership in intergenerational

differences helps to achieve innovation goals better.

4.2 | Cultural awareness

This competency group is about competencies that emphasize the

importance of esteeming cultural differences between generations

and foreign partners. In this category, a global start-up innovator

seeks to travel to another country with a different culture, find part-

ners, and develop products and services based on the global and local

values in line with their goals. Two competencies to consider in this

category are (Table 4):

• Pluralistic thinking: Ability to avoid a negative judgment on the het-

erogeneity of cultural and physical functions of different genera-

tions (Abbott et al., 2013; Blackburn et al., 2003; Fantini &

Tirmizi, 2006; Hertel et al., 2006; Sahay, 2004; Várhegyi &

Nann, 2011; Watts et al., 2013; Zakaria et al., 2004; Zimmermann

et al., 2013; Zimmermann & Ravishankar, 2014). Moreover, plural-

ist thinking was classified as top 10 competency in ideation pro-

cess (7th place). Some remarks were made about the completeness

of the competency framework:

P13: “pluralist thinking is growing in importance since working

with diverse co-workers, clients, and employees are inevitable…

The definition is quite accurate, although it is still not satisfying.”
• Digital empathy: The ability to appropriately understand and

express feelings to other generations or emotions in digital envi-

ronments (Fantini & Tirmizi, 2006; Getha-Taylor, 2008;

Sahay, 2004; Sarker & Sahay, 2003; Várhegyi & Nann, 2011;

Wu, 2009; Zimmermann et al., 2013). Moreover, digital empathy

TABLE 3 Ranking of competencies
for intergenerational safety facilitation

Competency (sorted based on final rank) rel

Ranking

1st round 2nd round

x̄ rk x̄ Final-rk

Intergenerational flexibility 4.95 6.00 2 4.13 2

Intergenerational leadership 4.89 13.67 16 17.06 19

Intergenerational digital adaptability 4.21 23.33 25 24.94 27

Note: x̄: mean ranking; final-rk: final rank; rk: rank; rel: relevancy.

TABLE 4 Ranking of competencies
for cultural awareness

Competency (sorted based on final rank) rel

Ranking

1st round 2nd round

x̄ rk x̄ Final-rk

Pluralist thinking 4.68 20.67 23 21.13 23

Digital empathy 4.45 24.67 26 23.31 26

Note: x̄: mean ranking; final-rk: final rank; rk: rank; rel: relevancy.
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was classified as top 10 competency in design and development

(10th place), and commercialization (10th place). Based on the Del-

phi study, some participant provides comments related to the com-

petency:

P13: “empathy is a subject of growing importance since it is some-

thing that embedded in humans and cannot be transferred… The

emphatic digital skill requires a higher degree of empathy com-

pared to that exercised in the physical environment.”
P7: “This skill is very difficult. And usually, it needs a more devel-

oped self-awareness.”

Pluralistic thinking is necessary to develop a mindset about cultural

diversity and avoid negative judgments between generations and cul-

tures. At the same time, digital empathy is closely linked to the cultural

empathy needed to understand cultural cues in virtual environments.

4.3 | Growth virtues

Virtues are a characteristic valued by an individual(s); in this context,

we derived the growth virtues competency from personal competen-

cies. Growth virtues was defined as values that belong to start-ups'

actor(s) to evolve and grow to meet various global innovation chal-

lenges in the intergenerational setting. Five competencies fall into this

group, namely (Table 5):

• Grit: Passion for striving of long-term goals (Arafeh, 2016;

Bacigalupo et al., 2016; Bala et al., 2017; Duckworth et al., 2007;

Hertel et al., 2006; Kyndt & Baert, 2015; Watts et al., 2013;

Wu, 2009) the competency was found both in the domain of global

innovation and intergenerational collaboration, the competency

focuses on the personal competency that has low to moderate

involvement of technology. Moreover, grit was classified as top

10 competency in ideation (5th place), and design and develop-

ment (5th place). Based on the Delphi study, some participant pro-

vides comments related to the competency:

P7: “personal matters are significant, too. Supporting the family

situation,…”
P13: “grit is acknowledged as the single ability that predicts

success.”

• Self-determination: The ability to confidently make independent

decisions (Arafeh, 2016; Bacigalupo et al., 2016; Dimitratos

et al., 2014; Hertel et al., 2006; Kyndt & Baert, 2015; Martins &

Terblanche, 2003; E. Rasmussen et al., 2011, 2014;

Sánchez, 2013).

• Conscientiousness: Passion for an effective accomplishment of

organizational objectives (Arafeh, 2016; Bacigalupo et al., 2016;

Bala et al., 2017; Blackburn et al., 2003; de Quadros Carvalho

et al., 2013; Dijkman et al., 2016; Dimitratos et al., 2014; Duhan

et al., 2001; Hertel et al., 2006; Li et al., 2016; Markham &

Lee, 2013; Ojala, 2016; Sánchez, 2013). Moreover, conscientious-

ness was classified as top 10 competency in commercialization

process (9th place).

• Intergenerational reflection: Continuous learning through self-and

other generational experiences (Bacigalupo et al., 2016; Bala

et al., 2017; Blackburn et al., 2003; Dijkman et al., 2016; Duhan

et al., 2001; Fantini & Tirmizi, 2006; Hertel et al., 2006; Kyndt &

Baert, 2015; Li et al., 2016; Martins & Terblanche, 2003;

Wu, 2009; Zimmermann et al., 2013).

• Resilience: The capacity to recover from failure physically and

emotionally (Arafeh, 2016; Bacigalupo et al., 2016; Dohmen

et al., 2014; Lim et al., 2013; Martins & Terblanche, 2003; Sarker &

Sahay, 2003).

These five competencies are included in growth virtues because

they referred to individual values acquired through learning and expe-

rience and practiced in developing start-ups. Growth virtue must be

present to develop and innovate further amid religion's global innova-

tion and intergenerational cooperation challenges.

4.4 | Effectual creativity

This competency group is associated with creativity start-up actor(s)

of utilizing local and available resources for global innovation. Two

competencies are included in this category (Table 6):

• Foresight thinking: The ability to validate factors influencing the

formulation of innovative strategies for the future of the business

(Arafeh, 2016; Dijkman et al., 2016; Duhan et al., 2001;

TABLE 5 Ranking of competencies
for growth virtues

Competency (sorted based on final rank) rel

Ranking

1st round 2nd round

x̄ rk x̄ Final-rk

Grit 4.84 9.33 5 5.63 3

Self-determination 4.84 13.00 13 8.25 6

Conscientiousness 4.95 10.67 8 8.81 7

Intergenerational reflection 4.90 13.67 15 11.38 13

Resilience 4.89 13.00 12 13.00 14

Note: x̄: mean ranking; final-rk: final rank; rk: rank; rel: relevancy.
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Goldsmith & Eggers, 2005; Kyndt & Baert, 2015; Lans et al., 2010;

Li et al., 2016; Lim et al., 2013; Martins & Terblanche, 2003;

Nielsen, 2015; Ojala, 2016; de Quadros Carvalho et al., 2013;

Rasmussen et al., 2011, 2014; Reid et al., 2014; Reid &

Brentani, 2015; Watts et al., 2013; Wu, 2009). Moreover, foresight

thinking was classified as top 10 competency in ideation (4th place)

and commercialization (8th place).

• Global design thinking: The ability to systematically demonstrate

global products/solutions based on local value/design (Abbott

et al., 2013; Bacigalupo et al., 2016; Boughzala et al., 2012;

Dimitratos et al., 2014; Duhan et al., 2001; Hertel et al., 2006;

Kyndt & Baert, 2015; Lans et al., 2010; Markham & Lee, 2013; de

Quadros Carvalho et al., 2013; Rasmussen et al., 2011, 2014;

Watts et al., 2013; Wu, 2009). Moreover, global design thinking

was classified as top 10 competency in ideation (3rd place),

matching (7th place), as well as design and development (2nd

place).

By focusing on global innovation, both competencies are

related to creating a global business model focused on available

capital, local values, and stakeholders. Effectual creativity creates

products or services by managing future performance based on the

availability of resources. (Jensen, 2017) stressed the importance of

global ideas and innovative thinking in supporting the global inno-

vation culture.

4.5 | Technical domain expertise

In this category, several competencies are remarkably similar, namely

the operationalization of specific technical abilities and the use of

tools. Competencies in this category include (Table 7):

• Financial negotiations: The ability to gain and leverage funding

(Bacigalupo et al., 2016; Kyndt & Baert, 2015; Li et al., 2016).

Moreover, this competency was classified as top 10 competency in

ideation process (10th place) and commercialization (2nd place).

• Business storytelling: The ability to formulate an engaging narra-

tion of the desired business idea(s) (Li et al., 2016; Watts

et al., 2013). Business storytelling was proposed through external

validation. Moreover, business storytelling was classified as top

10 competency in all innovation process including ideation (6th

place), matching (3rd place), design and development (9th place),

and commercialization (3rd place). Some remarks were made about

the completeness of the competency framework:

P20: “The most important competency of the founder is a great

sales affinity for customer acquisition. And the ability to put one-

self in the position of the customer and his wishes without ignoring

one's own goals and ideas.”
• Digital information fluency: The ability to analyze and optimize the

use of digital information and technology (Blackburn et al., 2003;

Duhan et al., 2001; Li et al., 2016; Lim et al., 2013; Martinsons &

Ma, 2009; Sahay, 2004; Vuorikari et al., 2016; Wei et al., 2011;

Wu, 2009; Xu et al., 2007). Moreover, digital information fluency

was classified as top 10 competency in matching (9th place), and in

the innovation process of design and development (6th place).

• Legal analysis: The ability to assess the intellectual property's

potential value for innovation (de Quadros Carvalho et al., 2013;

Dijkman et al., 2016; Markham & Lee, 2013)

Business storytelling is associated with specific presentation skills

and presents a business idea. Financial negotiations require technical

knowledge of financial returns and losses to present and determine

the business's economic value to all stakeholders (e.g., customers and

investors)—the digital capabilities associated with operating digital

TABLE 6 Ranking of competencies
for effectual creativity

Competency (sorted based on final rank) rel

Ranking

1st round 2nd round

x̄ rk x̄ Final-rk

Foresight thinking 5.10 10.33 7 8.88 8

Global design thinking 4.75 18 22 19.63 21

Note: x̄: mean ranking; final-rk: final rank; rk: rank; rel: relevancy.

TABLE 7 Ranking of competencies
for technical domain expertise

Competency (sorted based on final rank) rel

Ranking

1st round 2nd round

x̄ rk x̄ Final-rk

Financial negotiation 4.80 6.67 3 7.00 5

Business storytelling Proposed by panel expert 11.05 11

Digital information fluency 4.95 11.33 11 15.38 18

Legal analysis 4.74 17.67 21 22.94 25

Note: x̄: mean ranking; final-rk: final rank; rk: rank; rel: relevancy.
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devices to optimize digital information for innovation collaboration

purposes.

4.6 | Responsive teamwork

Responsive teamwork is a group of competencies highlighting the

importance of start-up actor(s) on providing constructive peer feed-

back for teamwork progression. We classified these competencies to

this capability (Table 8):

• Active listening: The ability to confirm understanding of what

others express verbally (Dimitratos et al., 2014; Watts et al., 2013).

Some remarks were made about the completeness of the compe-

tency framework:

P13: “…In the era of openness (open innovation, open leadership,

open business model, etc.), only those who can effectively listen

can craft meaningful values for others.” Moreover, active listening

was classified as top 10 competency in ideation (8th place),

matching (10th place), and commercialization (7th place).

• Conflict resolution: The ability to turn any potential for social con-

flict into an opportunity(Bala et al., 2017; Blackburn et al., 2003;

Martins & Terblanche, 2003). Moreover, conflict resolution was

classified as top 10 competency in matching process (6th place).

• Intergenerational orientation: Passion for empowering inter-

generational cooperation in the innovation process (Bacigalupo

et al., 2016; Dijkman et al., 2016; Li et al., 2016; Martins &

Terblanche, 2003; Nielsen, 2015; Watts et al., 2013). Moreover,

intergenerational orientation was classified as top 10 competency

in matching process (1st place) as well as the process of design and

development (4th place).

• Auxiliary skill: The ability to support others in making progress

(Dijkman et al., 2016; Goldsmith & Eggers, 2005; Lans et al., 2010;

Li et al., 2016; Martins & Terblanche, 2003; Wu, 2009;

Zimmermann et al., 2013). Based on the Delphi study, some partici-

pant provides comments related to the competency:

P13: “in the digital era, organizational assets are manifested not

only by ownership of machinery or facilities. More importantly,

they are represented by ownership of a vital role in the strategic

partnership. The ability to capture a vital position or role is largely

determined by auxiliary skills. It helps us to instill trust in others.”

This competency group shares common features supporting inter-

personal relationships in working with teams within a generation or

different generations. Furthermore, auxiliary skill is vital to help their

peers overcome their challenges and difficulties, supporting their

organization in long-term collaboration.

4.7 | Value-driven organizing

For this category, the competency group for start-up actor(s) focuses

on empowering human capital based on shared value. The competen-

cies associated with this category are (Table 9):

• Visioning: The ability to clearly pursue and coordinate team goals

and standards with other (generations) team members. Imagine the

business's future (Arafeh, 2016; Audzeyeva & Hudson, 2016; Bala

et al., 2017; Blackburn et al., 2003; Dijkman et al., 2016;

Goldsmith & Eggers, 2005; Sarker & Sahay, 2003; Watts

et al., 2013). Moreover, visioning was classified as top 10 compe-

tency in all innovation process including ideation (1st place),

matching (2nd place), design and development (1st place), and

commercialization (1st place). Based on the Delphi study, some

participant provides comments related to the competency:

P14: “…having a clear goal and convince the team…”
P13: “…in the era of abundance, vision is becoming even more

important. We will found ourselves in pressing need of purpose to

screen and prioritize activities and resources…”
• Personal resource allocation: The ability to optimally mobilize the

use of personal resources (Audzeyeva & Hudson, 2016; Bacigalupo

et al., 2016; Bala et al., 2017; de Quadros Carvalho et al., 2013;

Dijkman et al., 2016; Duhan et al., 2001; Goldsmith &

Eggers, 2005; Griffith et al., 2016; Lans et al., 2010; Li et al., 2016;

Martins & Terblanche, 2003; Vuorikari et al., 2016; Watts

et al., 2013; Zimmermann et al., 2013). Moreover, personal

resource allocation was classified as top 10 competency in ideation

process (9th place).

• Quality orientation: Consistent focus on the quality to be achieved

(Arafeh, 2016; Kyndt & Baert, 2015; Martinsons & Ma, 2009;

Watts et al., 2013; Wu, 2009). Moreover, quality orientation was

classified as top 10 competency in design and development (7th

place), and commercialization (4th place).

TABLE 8 Ranking of competencies
for responsive teamwork

Competency (sorted based on final rank) rel

Ranking

1st round 2nd round

x̄ rk x̄ Final-rk

Intergenerational orientation 5.21 14.00 18 6.25 4

Conflict resolution 4.95 10.33 6 17.75 20

Active listening 4.95 17.33 20 19.81 22

Auxiliary skill 4.74 21.33 24 21.25 24

Note: x̄: mean ranking; final-rk: final rank; rk: rank; rel: relevancy.
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• Decisiveness: The ability to quickly put calculated risks into action-

able policies (Arafeh, 2016; de Quadros Carvalho et al., 2013;

Dimitratos et al., 2014; Goldsmith & Eggers, 2005; Lans et al., 2010;

Li et al., 2016; Martins & Terblanche, 2003; Nielsen, 2015; Reid

et al., 2014; Reid & Brentani, 2015; Sahay, 2004; Sánchez, 2013;

Watts et al., 2013; Wu, 2009). Moreover, decisiveness was classified

as top 10 competency in design and development (8th place).

P13: “Decisiveness is so important in promoting innovation… With-

out the ability to exercise good judgment related to the risk and ben-

efits, the rapid process of innovation will be suffered, and progress

will be hampered.”

Visioning is included in this category due to the essential role of

value in guiding corporate strategy's conceptual development. In addi-

tion to global innovation, the ability to control and maximize human

capital, emphasis on quality and determination by simplified action is

more natural in implementing the organizational strategy and minimiz-

ing all risk types.

4.8 | Sustainable networking

This competency group category brings together all the competencies

closely linked to professional bonds outside the organization. Three

competencies are (Table 10):

• Influencing: The ability to influence other (generations) from a spe-

cific perspective (Abbott et al., 2013; Arafeh, 2016; Bala

et al., 2017; Blackburn et al., 2003; Boughzala et al., 2012;

Dimitratos et al., 2014; Goldsmith & Eggers, 2005; Kyndt &

Baert, 2015; Li et al., 2016; Sarker & Sahay, 2003; Várhegyi &

Nann, 2011; Watts et al., 2013; Wu, 2009). Moreover, quality ori-

entation was classified as top 10 competency in matching (4th

place), and commercialization (6th place).

• Transparency: The ability to share clarified and updated informa-

tion with others (generation) (Blackburn et al., 2003; Dohmen

et al., 2014; Hertel et al., 2006; Martinsons & Ma, 2009; Zakaria

et al., 2004; Zimmermann et al., 2013)

• Effective communication: Ability to communicate comprehensively

by all necessary means (Abbott et al., 2013; Audzeyeva &

Hudson, 2016; Blackburn et al., 2003; Duhan et al., 2001;

Fantini & Tirmizi, 2006; Goldsmith & Eggers, 2005; Hertel

et al., 2006; Li et al., 2016; Markham & Lee, 2013; Nielsen, 2015;

Sahay, 2004; Watts et al., 2013; Wu, 2009; Zimmermann &

Ravishankar, 2014). Moreover, effective communication was classi-

fied as top 10 competency in ideation (2nd place), matching (8th

place), and commercialization (5th place).

In the context of global and intergenerational innovation, global

start-up innovators require the optimization of long-term professional

networks with partners and senior collaborators. This requires the ability

to influence professional networks' functions and ensure transparency

and communication effectiveness of the use of different channels and

foreign languages. This section developed and validated a competency-

based framework for global start-up entrepreneurs in intergenerational

settings. Next, we will discuss the implications of the study findings.

5 | DISCUSSION

This study examines the competencies required to promote inter-

generational collaboration for global start-up entrepreneurs in the

TABLE 9 Ranking of competencies
for value-driven organizing

Competency (sorted based on final rank) rel

Ranking

1st round 2nd round

x̄ rk x̄ Final-rk

Visioning 5.35 2.67 1 3.19 1

Personal resource allocation 4.68 9.00 4 9.69 9

Quality orientation 4.68 12.50 15 13.06 15

Decisiveness 5.00 15.33 19 14.06 16

Note: x̄: mean ranking; final-rk: final rank; rk: rank; rel: relevancy.

TABLE 10 Ranking of competencies
for sustainable networking

Competency (sorted based on final rank) rel

Ranking

1st round 2nd round

x̄ rk x̄ Final-rk

Effective communication 5.20 11.00 9 10.56 10

Transparency 4.89 11.00 10 11.06 12

Influencing 4.74 13.33 14 14.88 17

Note: x̄: mean ranking; final-rk: final rank; rk: rank; rel: relevancy.
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digital age. We took a Delphi poll. The results provided a set of com-

petencies and competency groups for the study context. In this sec-

tion, we discuss some implications of the study as important

takeaways for start-up management research that leverages inter-

generational collaboration for sustainable knowledge management.

5.1 | Theoretical contributions

This study uncovers 27 competencies cover the concept of competency

in a broader sense, including values, virtues, and mindsets. The broad cov-

erage also complements previous studies on entrepreneurship and inno-

vation management that focus more on (social) competency and

knowledge (Bandera & Thomas, 2018; Fligstein, 1997) but little attention

was given to the importance of values or virtues. Previous studies demon-

strate the need for digital skills and entrepreneurship (Foucrier &

Wiek, 2019; Vuorikari et al., 2016; Wu, 2009). While there is no consen-

sus on the complexity of internationalization and business growth, there

is little awareness that different phases require different competencies

(Chang, 2012; Foucrier & Wiek, 2019; Santoro et al., 2019). This study,

on the one hand shows the general ranking of competencies in inter-

generational settings, on the other hand, shows the importance of com-

petencies in more detail in different activities within innovation process.

Fostering all competencies requires time, energy, and human

resources, which can negatively impact entrepreneurs' well-being

(Wiklund et al., 2019). Information and communication technology is

an important innovation tool. However, it can also pose challenges to

innovation processes. Often, collaborative technologies facilitate com-

munication with others. However, in other contexts, such as cultural

differences, technical expertise, and different technological infrastruc-

tures, face-to-face communication may work better with tangible

materials such as paper or whiteboards.

Different features of technologies force people to be more versa-

tile and adapt to the situation at hand. In this study, we show that spe-

cific competencies are needed more or less in the digital age. We have

studied the complex changes in required competencies and shown that

certain competencies are relevant at certain stages of the innovation

process (in other words, it is not necessarily essential to have all compe-

tencies simultaneously). These development conditions are dynamic

and depend on the organization and the phase within the innovation

process itself. The findings also validate research on the importance of

visioning work needed at the forefront of all global innovation pro-

cesses (Arafeh, 2016; Dijkman et al., 2016; Hevner & Gregor, 2020).

Therefore, based on the competency group dynamics presented in this

study, we suggest that start-up actors can develop certain competen-

cies by focusing on which stages of the innovation process they are

currently in and matching the state with the required competencies that

process (Chang, 2012; Foucrier & Wiek, 2019; Santoro et al., 2019).

Moreover, the study suggests fostering a flexible and inclusive

leadership style that promotes diversity collaboration (Won

et al., 2021) between younger and older generations to support start-

up innovation. To make sure it is an environment where every genera-

tion feels safe, for sustainable knowledge society (Perez-Encinas

et al., 2021; Qian et al., 2019; Won et al., 2021), digital technology

F IGURE 3 Web-based interactive self-assessment tool for start-up readiness in global and intergenerational innovation [Colour figure can be
viewed at wileyonlinelibrary.com]
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needs to be more adaptable to different ages' needs (Perez-Encinas

et al., 2021; Qian et al., 2019). The present findings show various

competencies that can be used for developing system requirements

(Klendauer et al., 2012) for an intergenerational context.

5.2 | Practical contributions

For practical contributions, this study can assess the intergenerational

readiness of start-up entrepreneurs at various stages of global innova-

tion processes (Foucrier & Wiek, 2019; Nurhas et al., 2021). The result

can be used as a self-assessment tool to understand target competen-

cies and help start-ups find a qualified partner to complement current

competencies. Investors can also use the competencies to assess

start-ups' readiness to collaborate and leverage cross-generational

collaboration for innovation (Kleine & Yoder, 2011; Yin & Luo, 2018).

A competency-based rubric can be developed as an example of an

application of the study result.

In Figure 3, a web-based rubric was developed based on the pro-

posed competency-framework to assess entrepreneurial competen-

cies by asking entrepreneurs to rate their competency level for

each competency, modifying each competency level criteria

(Dijkstra, 2012; Popovic, 2003). The prototype for instance can be

developed as open source html5 app that can be downloaded in open

repository.1 The interface of self-assessment rubric prototype can be

seen in Figure 3. After the self-assessment of competencies is com-

pleted, the result provides a score for readiness for intergenerational

collaboration. The Delphi study results can be used as a basis for

weighting the competency scores and provide information for a more

detailed analysis of the global innovation process.

Besides, universities offering entrepreneurship programs can sup-

port a competency-based curriculum by using the competency frame-

work (Kleine & Yoder, 2011; Panadero & Romero, 2014). The

competency-based approach has been shown to increase student

learning outcomes and improve career-related behaviors. Colleges

and universities can use game-based learning to identify, develop, and

assess essential competencies (Hafeez et al., 2002). Finally, the study

results can be used for organizational management to support innova-

tion through actor(s) in intergenerational collaboration, provide train-

ing and assessment for actor(s) development (Carayannis et al., 2021;

Dorado, 2005; Reid & Brentani, 2015; Saa-Perez & Garcia-

Falcon, 2002) that promotes intergenerational entrepreneurship to

support the rapidly changing work environment in the digital age. The

detailed results can be used for human resource development man-

agement to identify competency gaps and initiate appropriate inter-

ventions (in training or hiring processes).

5.3 | Limitations and recommendations

Several limitations of the study were identified. First, the limitation

relates to the literature, which may not cover all relevant literature

due to the study context's broader disciplines. However, the literature

was only used to develop the initial conceptual model of competen-

cies, which was validated and refined through several rounds of

Delphi study and abductive thinking. Each new relevant study that

comes after the literature review process will be assigned to one of

the predefined concepts. Further studies could focus on finding the

relevant literature by focusing on a specific field of study. Resources

outside the literature can also be used to analyze and develop the

framework, for example, blogs, online magazines, and social media dis-

cussions. Second, regarding the limited number and demographic

characteristics of participants, a further study could include more

expert participants, equal numbers of participants of all genders and

from developed and developing countries, more detailed information

on the age of participants to allow further analysis, and a limited num-

ber of use cases to generalize the results of the proposed study.
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