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1. Introduction

The economic importance of new ventures is well-established in the academic literature. They
are considered as key contributors in the creation of new jobs (Antolin-Lopez et al., 2015;
Biirgel, 2000) as well as major actors for new technology and product development (Buccieri
et al., 2020; Cai et al., 2017). In a 2010 study Kane enthusiastically writes that “start-ups aren’t
everything when it comes to job growth. They re the only thing” (p. 2). He continues to explain
that new ventures in the U.S. economy are responsible for the creation of 3 million jobs annually
and that there would be no average net job growth without them. Sine and Lee (2009) illustrate
that not only the generation of most new jobs in developed economies is due to new ventures,

but that they also play an essential role in the emergence of new economic sectors.

The other unique characteristic of start-ups, namely their extraordinary ability for new
technological and product development and improvement, shows its impact on the economy in
several ways. Cai et al. (2017) state that innovation of new products is essential for creating
new markets. Ireland et al. (2003) exemplify that with the ability to identify factors that
established players may be ignorant of, for instance when goods or services become
unexpectedly valuable or feasible, new ventures improve the resource allocation of an
economy. The antecedents of product innovation in new ventures represent a key dimension of
entrepreneurship. With typical competences, such as flexibility, the ability to recognize
entrepreneurial opportunities respectively alertness, start-ups are optimally suited for

innovation (Antolin-Lopez et al., 2015).

While this unique ability for innovation can be seen as benefit, it also bears tremendous
disadvantages. The degree to which a new venture develops and improves new products is
ultimately responsible for its success and likelihood to survive. There are several internal and
external factors that can impact the innovation strategy of a firm such as competitive pressure,
demand uncertainty, technological turbulence, firm age, and organizational culture (Cai et al.,

2017).

The paper at hand will try to examine the factor of technological turbulence under a specific
aspect. With the current COVID-19 crisis virtual teams respectively global virtual teams

(GVTs) seem to be more important than ever, regardless of the current pandemic GVTs have

Page 4



seen a strong increase in popularity in the business world as in academic research. A 2017

(Jimenez et al.) meta-analysis shows the increase of Google Scholar hits over a 20 year period:

Number of Google Scholar Hits for
"Global Virtual Teams"

1000
800
600
400

200

1996 2001 2006 2011 2016

Figure 1: Popularity GVTs (Jimenez et al, 2017)

A Gartner Group survey estimated that by 2004 virtual teams would complete approximately
60 % of all professional and management tasks within the world’s biggest multinational
corporations. In 1999 The Wall Street Journal already reported that more than 50 % of the
companies with more than 5,000 employees will use some kind of virtual teams (Martins et al.,
2004). The results of newer studies show that “between 50 % and 70 % of all white-collar
workers in OECD countries at least occasionally work on projects that require some form of
virtual collaboration, and of those 20 % to 35 % involve collaborations across national borders

— and the number of such interactions is increasing” (Jimenez et al., 2017, p. 342).

In their 2004 meta-analysis Martins et al. attribute the uprise in popularity of GVTs to the
effective structural mechanism they offer. Virtual teams can provide the best individuals for a
task regardless of their physical or organizational location and therefore enhance the quality of
the decisions. Additionally, they offer effective solutions for increased travel, coordination, and
costs associated with bringing together geographically, temporarily and functionally dispersed

employees who are working on common projects and tasks.

Jimenez et al. (2017) summarize the advantages of virtual teams from a team perspective and

argue that according to the information processing theory the diverse and large pool of
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information aids problem-solving and promotes creativity and innovation. Diversity theory
approaches suggest that a team’s heterogeneity increases the diversity of the resources available
to the team leading to a broader pool of cognitive resources and knowledge, hence aiding

problem-solving abilities.

Naturally, there are also downsides of GVTs. They have to face unique and complex challenges
of organization, technology use, leadership, conflict management, and communication. Jimenez
et al. (2017) found that at least half of GVTs do not succed in meeting their strategic objectives

due to an inability of managing the complexities that arise from GVT collaboration.

Given that the importance of GVTs over time will only increase and that they are inherently
relevant for managerial practice as well as organizational and work design GVTs offer an
excellent research topic. The more GVTs become part of corporations strategies, the more
practitioners need to develop and understand these complex environments in order to exploit
their advantages while controlling the downsides. Virtual teams fundamentally change
communication, the gathering and sharing of information and the decision-making process. To
understand these prerequisites will be of great importance in understanding the future of work

(Jimenez et al., 2017).

Hence, this paper will focus on how GVTs can be used in new ventures. To be more specific,
this paper will try to examine how GVTs can be structured in order to maintain/increase the
innovation degree needed in start-ups. Are colloboration technologies set up in a way that they
can deliver similar results as would be expected from ordinary face-to-face teams? Are new
venture founders concerned with the environmental set-ups that may be able to deliver a high

degree of innovation?

1.1. Structure of the work

This paper is structured as follows: In order to get a proper understanding of the world of virtual
teams and innovation the most relevant research will be reviewed. After building a theoretical
framework, the research questions and the hypotheses built on them including the method to
examine them will be presented. Then a statistical analysis will take place in order to verify or
falsify the hypotheses and answer the research questions. In the conclusion section the results
will be summarized and a future outlook will be given on how research in this direction can be

properly continued.
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2. Theoretical Background

This section will review the most important research regarding new ventures, innovation and
global virtual teams in order to gain a proper understanding of these topics and hence build a

framework to appropriately examine them.

2.1. New Ventures

The online Gabler Business Encyclopaedia defines Start-ups as “young, not yet established
companies that are founded with little seed capital to realize an innovative business idea
(often in the fields of electronic business, communication technology or life sciences) and
usually rely on either venture capital or seed capital (possibly also through business angels)
at a very early stage to expand their business and strengthen their capital base. Due to the
raising of external funds such as venture capital, the company is dependent on an exit in the

course of which the investors realize their investments” (Achleitner, 2018).

Hahn’s and Neumann’s (2014, p. 4) approach distinguishes between a broad and a narrow
definition as they describe start-ups as: (...), any young company, regardless of the products
or services it offers, that is in the (pre-)formation process and is looking for financing (start-
up in the broad sense). Nevertheless, the term “start-up” has become established in general
parlance above all for young, fast-growing companies with a particular innovation potential
and the intention to take up activities in the internet/web sector (above all social media,

mobile, games — start-up in its narrow definition).

The life cycle of a start-up is typically categorized in three different stages. These phases are
mainly analysed in terms of different possible financing options as well as the challenges
start-ups have to face in each phase. The business model of a start-up should always consist of
its limited financial means and therefore should be realized within the framework of the

existing possibilities (Hahn and Neumann, 2014).

Depending on the financing options of a start-up the nature of these stages can look
differently. Whether the start-up is self-financed or considered a high flyer can have huge
impacts on the development and business model decisions in a start-up. However, since this

paper does not want to explore the in-depth life cycle of a start-up nor different financing
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options these three stages as well as typical start-up challenges will be roughly exemplified in

order to build an understanding of start-ups.

Figure 2 shows the typical stages of a start-up. The actual start-up phase ends with the launch
of the company idea or product on the market, the boundaries between the early stage and the
expansion stage are not quite clear. The main strategic goal of a young company is to generate
a cash flow which, in the best case, can finance the upcoming growth investments itself or at
least be used as collateral. This way, new sources of financing can be developed in the future.
In practice, this is possible if the start-up exceeds the break-even point. For especially
successful start-ups there is also the possibility of an initial public offering, although the IPO
requires further investment in the company, the result is a financially particularly lucrative

exit for both the founders and the investors (Hahn and Neumann, 2014).

Unternehmensphasen
Early Stages Expansion Stages Later Stages
| I | |
| I | |
[ I | | t
| I | |
| I | |
(Pre-) Seed- Start-up- Emerging Growth-Phase/ Bridge- Exit
Phase Phase Wachstumsphase Phase -

Finanzierungsphasen

Figure 2: Company Phases (Hahn and Neumann, 2014)

In his paper Dash (2019) examines start-ups from organization, management and
entrepreneurial theoretical perspectives and categorises the explicit start-up stages (i.e. early
stage) into the bootstrapping, seed and creation stage (Fig. 3). Sequences of activities vary
among start-ups; hence a holistic conceptualisation is presented to offer a general
understanding. As already mentioned, the development of start-up stages characteristics is
coherent with its respective financing options and deviate from the given framework

accordingly.
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Figure 3: Start-up Stages (Dash, 2019)

The business idea lays the foundation of every start-up and it must be found and examined with
regard to the prospects of success. The business idea needs to be checked for its concrete
feasibility and the associated business plan has to be formalized. The pre-seed or bootstrapping
stage (i.e., “working one’s way up under one’s own steam”) is a form of internal/self-financing
characterised by financial constriction as the founders usually use their own savings and the
support of their close relatives to finance the start-up. In this stage no company has been
founded yet, the focus of the founders is on the search for ideas, the planning and design of the
implementation of the concrete business model. The capital requirements may come in form of
initial operating costs for the preparation of market, acceptance and feasibility studies. As this
stage is characterized by high risk and uncertainty the most common form of investors are angel
investors. The goal of this phase is to position the venture for growth, formalize cash
management capabilities and questions regarding its legal entity should be answered (Dash,

2019; Hahn and Neumann, 2014).

The seed stage is characterized by prototype development, preparations for market entries, and
average investments for start-up growth. It is important to build support mechanisms such as
accelerators and incubators. A lot of start-ups fail in this stage as they do not succeed in creating
such mechanisms or generate financial support and would in the best case turn into low profit

companies with an accordingly low success rate. An evaluation of the start-up often takes place

at the end of this phase (Dash, 2019).
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In the creation stage or start-up phase the actual business is established. It serves the strategic
orientation of the company and sets the course for the start of operations. As the company
begins to sells its products, enters markets, and hires first employees the capital requirements
in this phase increase rapidly, financing through incubators, business angels and especially
venture capital is recommended. As return on investment investors will regularly demand a
share in the start-up as a shareholder and the founders must negotiate a sufficient participation
that protects their economic, legal and above all financial interests (Dash, 2019; Hahn and

Neumann, 2014).

Should the start-up manage to survive this extremely difficult cycle and create a sufficient
cash flow a fluid transition in the expansion stage takes place. From here on revenue should
be generally growing. The risk of investment steadily decreases and banks are considered as
common investors. In the latest stage the main parties involved can opt for their preferred exit

strategy and maximize their profits (Hahn and Neumann, 2014).

It is important to emphasize the extremely high rate of failing start-ups, most start-ups already
fail in the early stages and less than one third of them turn into real companies. A 2018 study
showed that of the examined 1,100 US start-ups which received a first initial investment from
a VC-Fund only half of them managed to qualify for a second round of investments. In total,
only 15 % reached the fourth investment period and only 1 % succeeded in launching an IPO

(Altrichter et al., 2019).

In her article “The Process and Problems of Business Start-Ups” Natasha Evers (2003)
identifies key problems why new businesses never reach establishment respectively why the
majority of them close within one year even after they reached establishment. Regardless of the
sector there is empirical evidence for key problems common to all start-ups indifferent of their
level of innovation, business experience, knowledge, source of finance and network ties.
Recurring problems stated in the literature are establishing reputation, securing resource

providers, raising capital, premises constraints and high labour costs.

Business inexperience and a lack of innovative ideas are further issues that contribute to failing
start-ups. Even though there are hugely successful founders who had no experience in their
respected sector, limited knowledge of the sector combined with insufficient innovation

capabilities often leads to the firm not being able to significantly differentiate itself from
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competitors (Evers, 2003). In his book “The Origin and Evolution of New Businesses” Bhide
(2003) monitored the 500 fastest growing businesses in the United States from 1982 to 1989
and found that only 10 % of these firms offered novel products or services. The majority of new
businesses offering non-novel ideas turned out to be unprofitable and hence encountered more

problems in their start-up phase.

Limited experience and low innovativeness can also lead to extensive barriers in raising capital.
Evers (2003) identifies obtaining external financing as another major factor for failing start-
ups. Raising external finance becomes an inevitable problem as banks who are dealing with
countless new businesses see them as administration and financial burdens compared to larger,
established firms. The non-trading records and insufficient information to make proper risk
assessments further decrease their chances to get the desired financial support. Additionally,
start-ups are immediately penalized for having no financial or commercial history. This
inability to raise capital can lead to further negative effects like constraining expansion,

building alliances and establishing credibility (Evers, 2003).

This financial constraints and low endowment of knowledge also restrains new businesses to
secure potential customers and clients. As the traditional economic model suggests, people will
typically try to maximize their utilities. The main concern for the customer here is the switching
costs. It is common that customers assess the chances of survival of a product/service before
they commit their time and money. Being perceived as a not yet credible business entity leads
to cognitive biases and increased scepticism for customers as well as clients. Leading to an
approach of “let someone else go first” leaves start-ups little chances to survive and adds luck

as an extremely important variable in the role of a new ventures’ success (Evers, 2003).

2.1.1. Innovation in Start-ups

In his popular and often cited work “A Conceptual Framework for Describing the Phenomenon
of New Venture Creation” Gartner (2016) points out that new entrepreneurial firms are too
diverse to permit generalization and that the process of starting up a new business is a
multidimensional phenomenon. However, it is hard to find literature that negates the essential

importance of innovation in new businesses.

Zhang et al. (2020) argue that innovativeness is one of the most important factors to measure a

start-up’s potentiality. They found that innovativeness of a start-up has a significant positive
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impact on lessening the risk of exit. Even though start-ups bear more associated risks in
engaging in research and development due to their limited resources the benefit to innovate
outweighs the negative impacts it brings to start-ups. At the micro level innovation favours
firms by reducing the risk of exit and at the macro level, to some extent, by helping industry

updates.

In a meta study about the benefits of innovation in small and medium businesses Rosenbusch
et al. (2011) analysed 42 empirical studies on 21,270 firms and found that innovation has a
positive effect on the performance of SMEs. Innovation has an even stronger impact in younger
firms than in more established SMEs. Additionally, new firms possess unique capabilities to
create and appropriate value through innovations. It is also important to mention that fostering
an innovation orientation has more positive effects on firm performance than creating
innovation process outcomes such as patents or innovative products or services, hence focusing
only on creating innovative offerings can lead to missing out on other important dimensions

which are essential for realizing the value that innovation can provide to firms.

In conclusion Rosenbusch et al. (2011) found that both innovation orientation and innovation
activities create value for new as well as established SMEs. The negative implications of
innovation, namely high initial and continuous investments, risks, and uncertainty, are
outweighed by the possible benefits as they can create differentiation from competition,
customer loyalty, price premiums for innovative products, and entry barriers for potential

imitators.

A literature review also confirms that innovation can enhance the chances for firms, often
attributed to the benefits brought by innovation activities. Additionally, it can reduce the costs
of production as well as strengthen the firm’s dynamic capabilities, including distinctive
processes, asset positions, and evolution paths. There are countless studies that corroborate
these assumptions (Zhang et al., 2020). Kato & Zhou (2018, p. 15) point out another major
advantage as they state that “start-up firms that achieve innovation outcomes are valorised
positively by external providers of finance, such as venture capitalists”, hence tackling a major

issue why start-ups fail.
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2.2.Virtual Teams

The following chapter provides an introduction to virtual teams and explains how they are
understood in academia. In addition, they are compared with conventional face-to-face teams

and the advantages and disadvantages of each type of team are shown.

2.2.1. Definition

Global virtual teams (GVTs) respectively virtual teams (VTs) are also known as transnational
team, multinational workgroups or multicultural distributed teams. One of the most common
definitions is “femporary, culturally diverse, geographically dispersed, and electronically
communicating work group[s]” (Jarvenpaa and Leidner, 1999). As working across boundaries
has become the norm organizations often don’t even emphasize the “global” and “virtual”
aspects when referring to their work teams, with team members ranging from full-time and part-

time employees, freelancers, contractors, suppliers, and other collaborators (Jimenez et al.,

2017).

Martins et al. (2004) monitored the evolution of the definition of GVTs. The core for the
majority of definitions is that GVTs are relying on technology-mediated communication while
crossing several different boundaries. The most common boundaries are namely geography,
time and organization. They are not physically constrained to a location hence they can be easily
located throughout the world. With the geographical dispersion also comes time zone
differences leading to the use of asynchronous communication media that limit the ability to
interact in real-time. GVTs are often composed from different organizations through joint
ventures or outsourcing. The membership is often conceptualized as more fluid as their
expertise can be added or removed while tasks change. Researchers have also noted that they
may possess a shorter life cycle than their face-to-face counterparts. Another important variable
to consider is the degree of virtuality in the team. There is no unanimity agreement as to when
a team can be considered “virtual”. Some academics argue that teams must communicate
exclusively through electronic media to be regarded virtual. Others argue that a team can be
considered virtual as long as the majority of communication occurs electronically and allows
for just some face-to-face interactions. More recent definition acknowledges the fact that there
are nearly no teams anymore that communicate without any electronical support. Therefore,
one must put the task type, technological resources and the team skills and abilities into context

when assessing virtuality. Hence newer definitions are not focusing only on the traditional
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dimensions of VTs, geographical, time and organization dispersion, but mainly consider VTs
as teams where the virtuality can be seen as another team dimension. Thus, the working
definition of this paper will be the same as the one used in Martins et al. (2004, p. 808): VTs
are “teams whose members use technology to varying degrees in working across locational,

temporal, and relational boundaries to accomplish an interdependent task” .

2.2.2. Virtual Teams vs Face-to-Face Teams

As already mentioned, the main difference between GVTs and face-to-face teams is their

geographical, temporal and organizational dispersion.

Virtual Teams Conventional Teams
Spatiul Dstanee . |:_'l_|_|:|||||l:|_||i.1_.'}|l_!||_u: ‘ Spatial Dristnneg Comneunication
LMsiribured Technolngically Proximal Fuce-lo-Face
Mediated

Figure 4: Virtual and Conventional Teams (Bell & Kozlowski, 2002)

Looking at the literature, there is no clear consensus on the effects that virtuality has on the
functioning of teams. For the longest time the assumption was that virtual teams are inferior to
their face-to-face counterparts. Communication theories rooting in the engineering concept of
communication bandwidth, such as social presence theory, lack of social context cues
hypothesis, media richness theory, suggest that the more different communication channels, the
more effective the communication can be. As face-to-face offers the most communication
channels it will most likely always be the superior form of communication, because it allows
for the transmission of multiple information bits over different communication channels

(Purvanova, 2014).

A large-scaled 2004 study reported that videoconferencing, the technology closest to face-to-

face communication, is only used by one third of the virtual teams, since it is expensive and not
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very efficient. Live audio is only used when the teams are rather small, because in larger teams
the communication flow can become irritating. Thus, in spite of the fact that there would be
better ways to communicate, most of the virtual teams use asynchronous communication tools
like email and instant messaging. The typical challenges associated with this asynchronous
communication are lack of copresence (communicators occupy different physical locations),
lack of visibility and audibility (they cannot see/hear each other). Lack of contemporality and
simultaneity means that communicators can receive messages later than they were actually sent
and may not be available for communication at the same time. Hence the sense of turn-taking
and the logical flow of communication can be lost. All these are reasons why scholars assumed
that virtual teams would report significantly worse in team processes and outcomes when

compared with their face-to-face counterparts (Purvanova, 2014).

However, in her 2014 meta-study Purvanova found that due to the methodology a bias was
induced into the literature about face-to-face versus virtual teams. Experimental set-ups, mostly
using students and not being able to replicate the true economic environment, validated these
theoretical assumptions. She analysed the results of available meta-analyses on virtual versus
face-to-face teams of the experimental literature as well as all the available results on case and
field studies and points out the somewhat unrealistic conditions under which virtual teams have
been studied. The average duration of real virtual teams is one to two years ranging from three
months to nine years. On the other hand, the majority (85 %) of experimental studies lasted just
one hour, the average of the longitudinal studies was 28 days. Furthermore, the tasks reported
in field virtual teams were complex activities like software development, solving complex
cross-functional issues faced by their organizations, designing steering components for vehicles
etc. While 50 % of the experimental studies tried to imitate these complex conditions, the other
50 % dealt with rather unrealistic tasks like playing the “Lost at Sea” game or discussing
celebrity fashion images and marriage issues. Also, the media in use did not mirror a true picture
of reality. The most commonly used communication tool in field virtual teams is email. Other
tools to be noted are document orientated shared data banks like LotusNotes, making phone
calls and occasional face-to-face meetings. Due to the costly and sluggish nature of video
conferences, they are the least used medium in real virtual teams. Contrary to experimental
studies where synchronous communication media like chat or group decision support system
technology were mainly used. Asynchronous media were used in only in 18 % of the

experimental studies (Purvanova, 2014).
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When it comes to field studies, virtual teams regularly face enormous challenges such as
complex communication, coordination of activities and difficulties in building relationships
between team members. However, more often than not virtual teams manage to overcome these
obstacles. A very well-known example is Boeing’s SLICE rocket engine, developed solely by
a virtual team in one tenth of the time it took to develop its predecessor and realizing
manufacturing savings worth millions of dollars. Through putting their most qualified
employees together in one team IBM, Deloitte, Hewlett-Packard and many more well-known
companies reported outstanding results using virtual teams ranging from revenue sale to
productivity increase. Virtual Teams in case and field studies were largely successful in many
business relevant dimensions. They were generally able to successfully achieve their objectives,
earn revenues for their companies, save production costs and time and engaged in collaborative
decision making. 85 % of the analysed studies met their objectives respectively the top
management’s expectations. Another important aspect is the increased efficiency most of the
observed virtual teams managed to create. In respect to climate related outcomes, i.e.,
satisfaction with the team experience, trust, cohesion, team commitment and identification, and
perceptions of the communication media, only trust and perceptions of the communication
scored consistently low. It seems that the ability to build relationships and therefore trust is
impaired due to the lack of face-to-face interactions. Also, the satisfaction of team members
regarding the communication technology scored low simply due to the fact that they did not see
virtual communication as an adequate substitute for face-to-face communication (Purvanova,

2014).

Purvanova (2014) comes to the conclusion that virtual teams are a viable alternative to face-to-
face teams. The discrepancy between the experimental and the field literature can be attributed
to the unrealistic settings produced in experimental studies. Organizations create virtual teams
to accomplish specific missions, the outcome whether the project is successful or not reflects
directly on the individuals working on the team. Therefore, virtual team members in real
organisations are truly motivated to accomplish their goals, unlike students who participate in
experiments. Additionally, the project time and the communication medium do not reflect the
reality of field virtual team studies. Furthermore, scholars were quick to adopt theoretical
perspectives grounded in communication bandwidth theories, which describe virtual
interactions as poor and challenging. Based on her large-scale review Purvanova (2014) argues
that field research is more likely to accurately inform about the true performance of virtual

teams. It is to be expected that virtual teams will most likely successfully achieve their
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objectives and can also provide meaningful and satisfactory experiences to virtual team
members. One fact that could be established by both sides of the literature is that virtual team
members seem to dislike the virtual communication tools they are forced to use. This is mainly
due to the reason that virtual team members have to learn the technology first before they can
accomplish their tasks as well as they simply do not feel comfortable using virtual

communication technologies.

Ortiz De Guinea et al. (2012) conducted a meta-study trying to explain inconsistencies
observing the effects of virtualness on team functioning, especially conflict, communication
frequency, knowledge sharing, performance, and satisfaction. They paid particular attention to
the degree of virtualness and the duration of the team. Analysing over 80 data sets they came
to the conclusion that more virtual teams exhibit higher task conflict and lower communication
frequency, knowledge sharing, performance, and satisfaction. Even though their findings
appear to be consistent with the recent research the results cannot be generalized for all types
of teams and methodological approaches. Time plays an essential role when it comes to team
performance. Virtualness has different effects on teams regarding the duration they work
together. Higher virtualness in short-term teams (a day or less) negatively affected team
performance, communication and knowledge sharing, longer-term teams did not show these
effects. In long-term teams, team conflict decreased as virtualness increased, furthermore there
was no negative effect on team performance and satisfaction. Even though, knowledge sharing
and communication were still negatively affected, they were considerably weaker affected than

in short-term teams.

Ortiz De Guinea et al. (2012) also point out that when analysing the effects of virtualness on
team functioning it is important to consider the methodological approach, as studies with
categorical measures, most likely experiments with students, are designed to use stronger
manipulations, resulting in bigger effect sizes. On the other hand, studies using continuous
measures are more likely to investigate longer-term teams and are also delivering more realistic
and optimistic results regarding virtual teams in organizations. Scholars are advised to be very
specific when it comes to the nature of the team they are studying, using theoretical and
empirical findings that appropriately match the type of teams. The analysis showed that
virtualness has a different influence on team functioning depending on how it is measured as
well as on the lifespan of the team. Practitioners are advised to abstain from short-term teams

as virtualness will have more negative impacts in short-term teams, long-term teams have better
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chances to adjust to communication challenges. Organizations should expect difficulties and
put structures into place in order to minimize these challenges. Conflict and communication
challenges will affect team functioning, therefore ways to identify and address them are
appropriate. For example, members can be trained to handle conflict to minimize its negative

impact on productivity.

In their literature review Hearn et al. (2017) summarize that the core elements to success are
the same both in virtual and face-to-face teams, namely trust, communication, and leadership.
A virtual environment can alter the process to develop these elements. Computer-mediated
communication operates with a different rationality and therefore can require other abilities,
skills and knowledge than face-to-face communication. Virtual teams can reach the same
decision quality as face-to-face teams, however, given that their communication is mostly
asynchronous the time needed can be substantial. Asynchronous communication exchanges can
also reduce the quality of group decisions in virtual environments. However, given the fact that
reliance on physical dominance, body posture and other non-verbal communication dimensions
are “virtually” eliminated, moves to submission of content, ideas and specific information in
the foreground. Hearn et al. (2017) also found that trust and the building of relationships

appeared to be more difficult in virtual than in face-to-face teams.

2.2.3. Innovation on Team Dimension

Before talking about innovation in ordinary teams one must define innovation in general.
Innovation can be defined on different levels of analysis, the typical dimensions are the
organizational level, the work group or team level and the individual level. Since this paper
aims to explore innovation in teams, a classical team-oriented approach will be used. There is
an important distinction between innovation and creativity. The generally accepted definition
in the research field of innovation is from West and Farr (1990, p. 9) as they define innovation
as:

“... the intentional introduction and application within a role, group or organization of ideas,
processes, products or procedures, new to the relevant unit of adoption, designed to significantly
benefit the individual, the group, the organization or wider society.”

This definition highlights the various different aspects of innovation precisely and correctly.
Firstly, the inherent application component is a broad enough term for any set of actions to be
classified as innovations, the “intentional introduction™ lets us clearly differ from creativity and

innovation, as creativity refers to the raw idea generation by itself. However, idea generation
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(creativity) and implementation (innovation) are inherently interconnected, hence creativity can
be seen as a subprocess of innovation. Secondly, it is emphasized that innovation must confer
intended benefit at one or more levels of analysis, i.e., job role, work group or wider
organization. The term “new to the relevant unit of adoption’ highlights that no absolute novelty
is necessary to be defined as innovation, since absolute novelty would be a nearly impossible
criterion to justify. This means an innovation can be common practice in other organizations,
but it would still be categorized as innovation if it is new to the unit under research. Since the
aim of this paper is to explore the innovation process from the very beginning, i.e. from idea
generation to implementation, the broader concept of innovation is used, which includes

creativity in the innovation process (Anderson et al., 2004).

Caldwell and O’Reilly (2003) point out that the assessment of innovation in groups is
problematic, as objective measures are often difficult to define and frequently open to various
interpretations. Even management ratings of team innovation are influenced by expectations
and the frame of reference. Group innovation is permeated by unpredictability, controversy,
and the evolution of new knowledge, hence the understanding of conditions promoting
innovation is intrinsically difficult. Therefore, designing a formal control system that enhances
innovation is extremely difficult as innovation, by its very nature, is largely unpredictable and
requires flexibility, opportunism, and adaptability. Also, studies have shown that the use of
formal extrinsic controls can diminish creativity and the behaviours necessary for innovation.

Kanter (1988, p. 172) argues that innovation is most likely to occur when:

“Conditions allow flexibility, quick action and intensive care, coalition formation, connectedness. It is most
likely to grow in organizations that have integrative structures and cultures emphasizing diversity, multiple
structural linkages both inside and outside the organization, intersecting territories, collective pride and faith in

people’s talents, collaboration and teamwork.”

The innovation process is typically iterative, non-linear (meaning the sequence of events cannot
easily be portrayed as a neat, step-by-step business process), disjunctive, cyclical and can be
stressful for those involved. Innovation is by its definition a form of social restructuring, its
concomitant psychological effects are similarly the restructuring of cognitions, perceptions,

expectations, and behavioural repertoires for the individual (Anderson et al., 2004).

Given the ambiguous theoretical conditions surrounding innovation, studies accordingly show

inconsistent results in regard to both magnitude and the direction of effects. For example,
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research has shown both positive and negative correlations between task conflict and
innovation. In order to draw reliable conclusions about the most stable and powerful agents of
innovation at the team level, Hiilsheger et al. (2009) conducted a comprehensive quantitative
meta-analysis analysing over 500 articles spanning over three decades of research. They
observed the 15 most common variables on team-level literature and revealed which variables
display generalizable main effects on innovation and which seem to be situation-specific.
Vision, external communication, support for innovation, task orientation, internal
communication, cohesion, and goal interdependence are expected to display distinct positive

relationships with innovation, regardless of specific conditions.

Vision can be understood as a valued outcome representing a higher order goal and motivating
force at work. Team members are committed to the team objectives and share a sense of purpose
and responsibility, they have a common understanding of the objectives which helps them
channel their efforts. Vision can be defined as high when team and organizational goals are
clear to the team members, they are highly valued and visionary in nature and perceived as
attainable, this can motivate individuals to enhance their innovative performance (Hiilsheger et

al., 2009).

Task orientation can also be referred to as climate for excellence. It can be understood as shared
concern with excellence of quality regarding task performance in relation to shared visions or
outcomes. This dimension can be regarded as high when teams are striving for the highest
standards of performance achievable. Characteristics are monitoring and feedback by regular
appraisals of performance and ideas. The construct of task reflexivity, meaning the process in
which teams reflect upon objectives, strategies, and evaluate each other’s work to improve
effectiveness and outcomes, is subsumed in task orientation. Mutual performance monitoring
and critical reflection on team goals are an important process involved in adaptive and
innovative team performance. These factors can lead to the exploration of opposing opinions
and the consideration of alternatives, hence improving the quality of decisions and ideas

(Hiilsheger et al., 2009).

Communication is the basis for sharing of information and ideas, which is a viable source of
innovation. It is typically differentiated between internal and external communication. Regular
and high-quality communication is essential for knowledge sharing and therefore the generation

of new ideas. Taking a social network perspective, external communication underlines the
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importance of interpersonal relations with people outside one’s team or firm. These relations
can lead to an increased likelihood of obtaining new knowledge and introduce new perspectives
which can enhance the development of new ideas or ways of approaching things (Hiilsheger et

al., 2009).

Support for innovation is another essential factor with positive influence on innovation. It is the
expectation, approval and practical support to generate and implement new ideas. When
innovation is explicitly supported and there are articulated and enacted norms for innovation,
unsuccessful attempts are tolerated and the environment encourages team members to take risks
in order to be innovative, innovations are more likely to occur. It creates an environment where
the work is perceived as open to change, new ideas are valued, publicly recognised and

rewarded (Hiilsheger et al., 2009).

Cohesion is one of the most widely studied team characteristics in psychology. It refers to the
commitment of team members to their work and desire to maintain group membership. In the
field of innovation research, it is regarded as a necessary precondition for innovative work
behaviour. It creates a psychological safe environment where team members feel free to
criticize existing structures and explore new ways of approaching things. When there is a
reliable bond, individuals are more willing to take risks as they feel like they can rely on the
support from other team members. Additionally, if cohesion is high in a team, individuals are

more likely to cooperate, interact with each other, and change ideas (Hiilsheger et al., 2009).

Innovation literature typically differentiates between goal and task interdependence. Task
interdependence is the extent to which team members are dependent on one another to carry
out their tasks and perform effectively. Goal or outcome interdependence is commonly
understood as the extent to which goals and objectives are related in such a way that individual
team members can only reach their goals if other team members also do so. It is the degree to
which personal and group goals are related. Goal interdependence is expected to enhance
interpersonal communication and cooperation within the team, hence increasing innovation.
Through interacting with each other, discussing divergent viewpoints, the management of these
unavoidable differences between team members while reaching a common goal can lead to
more innovative solutions. Goal interdependence might be more effective than task
interdependence as it encourages more communication. With a common goal in place team

members want each other to perform optimally for their mutual benefit. The facilitated
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communication, i.e. synthesis of different viewpoints, critical discussion, from these

interactions is expected to increase innovation in teams (Hiilsheger et al., 2009).

The practical implications from Hiilsheger et al. (2009) are that one should provide a team with
high norms for innovation and creating a climate open to change which is also error friendly.
Efforts should be made in order to complement communication both internally and externally,
linking the provision of feedback and personal incentives to accomplishments of the group
rather than the individual goals. These goals should be of visionary nature and clearly defined.
In order to maintain high standards of task performance, team members and leaders should find
a balance in truly supporting each other in developing and implementing new ideas and
concurrently monitoring and critically appraising each other. Lastly, efforts can be made to
increase the communication flow with stakeholders outside the team and support building a

network with other teams, departments or even organisations.

Caldwell and O’Reilly (2003) took a practical approach and identified organizational patterns
and norms associated with successful innovation through structured discussions with senior
executives in high technology organizations. A survey based on the results was developed and

administered to a set of managers.

Their findings show that social norms associated with enhancing creativity and promoting the
implementation of new ideas are positively related with innovation. The observed norms were
risk-taking, support for creativity, teamwork and mistake tolerance. They argue that when
groups develop norms that risk-taking is not only accepted but encouraged and that mistakes
are tolerated in order to be innovative, team members will be more likely to propose new ideas
and solutions. When coordination and the exchange of information between team members is
supported, the group is likely to have an easier time putting creative ideas into action. They also

compared their findings and found that they were consistent with the innovation literature.

2.2.4. Innovation in Virtual Teams

Measuring team level innovativeness is notoriously difficult and there are no generally accepted
measurements, for each method there are certain criticisms (Kratzer et al., 2006). This paper
however does not try to measure innovative performance, but much rather how virtuality affects
innovativeness and how predictors of innovation are influencing this effect. Several studies
tried to explore ways for virtual teams to enhance their innovativeness. As already mentioned
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in the previous chapter, factors that influence the innovation process and/or are associated with
high levels of innovativeness, can be ambiguous, however creating an innovation-friendly
climate in teams is generally accepted to have a positive effect on innovativeness. Accordingly,
to set up a virtual team for innovative performance the conditions must be set properly (Gibson

& Gibbs, 2006).

Before addressing conditions that support innovative behaviour one must assess the level of
virtualness in a team. There are several factors that can be taken into consideration when
addressing a team’s virtualness. It is important to point out that virtualness should be perceived
as a continuum rather than a dichotomy. Teams that are solely and exclusively virtual are scarce,
the same is true for face-to-face teams. It is very unlikely that a team will solely communicate
through computer-mediated technology while being geographically dispersed, as well as is it
unlikely for a team to communicate exclusively face-to-face not using any electronic support
whatsoever. Therefore, virtuality is typically subcategorised in different dimensions (Kratzer et
al., 2006). Gibson & Gibbs (2006) researched 143 articles regarding the assessment of team
virtuality and found four common dimensions. These dimensions are geographical dispersion,
followed by electronic dependent communication, national diversity, and a component

representing the fluid structure respectively membership of a team.

Leede et al. (2008) conducted a cross-sectional survey among sixteen Dutch companies in order
to detect the conditions for innovative behaviour for virtual team members. First, the virtuality
degree of a team was assessed, then behaviour that positively influences innovation according
to literature was identified. The team of Leede et al. wanted to find out how the virtuality of a
team is influenced by the use of IT-tools and team behaviour in regards to their innovative
output. IT-tools were differentiated between pooled, sequential and reciprocal. Job demands,
task dependency, support of co-workers and coordination were the factors identified for

innovative behaviour.

The results from Leede et al. (2008) revealed mostly interaction effects, meaning their
association is only present in a certain context. For example, they found that the use of IT-tools
is important for innovative virtual team behaviour. Reciprocal IT-tools are the fitting tools for
virtual teams with low geographical dispersion and diversity, but this is not the case for virtual
teams with high geographical dispersion and diversity. Their study exemplifies the importance

of the dynamic complexity of innovation behaviour and the difficulties to deal with it properly.
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The two main aspects they wish to emphasize are diversity management and trust in virtual
teams. Diversity can be a double-edged sword, as it needs to be managed well. Well managed
diversity can lead to an increased exchange of information and enhanced creativity. When
managed poorly, however, it can lead to negative effects such as reduced communication,
increased conflict and reduced cohesiveness. Therefore, diversity must be seen as an ongoing
dynamic process and treated as such. The same applies to trust. They identify trust as a
fundamental factor driving the success of virtual teams and by its dynamic venture it can
develop both positively and negatively. Therefore, one should focus on the dynamic nature of

both innovation processes and virtual team processes.

Ebrahim et al. (2009) conducted an extensive literature review on the topic of innovation in
virtual teams and came to the conclusion that the advantages of virtual teams, such as a flexible
and configurable base infrastructure, will most likely outweigh the disadvantages, but
innovation can only be successful when knowledge and information sharing is effectively

captured and internalized by virtual team members.

2.2.5. Trust and Knowledge Sharing in Virtual Teams

As already exemplified in the previous chapters, trust and knowledge sharing are essential
factors for innovation. Furthermore, they are not only positively related to innovation, but also
to the overall team performance in virtual teams. Several studies show that knowledge sharing
and trust positively affect each other. Olaisen & Revang (2017) argue that trust increases the
degree of knowledge exchange. It also makes it more likely that the knowledge receiver will
make use of available expertise. Trust in virtual teams affects the quantity as well as the quality
of shared knowledge. Through reducing ambiguity trust positively affects knowledge sharing
in virtual teams, where members do not have a shared social history. Early trusting beliefs bias
favourably the overall view of the team. Members will more easily notice information that
confirms competence of the team and may not notice evidence to the contrary. However, despite
the growing body of research, they remain somewhat a question mark in virtual environments

(Brad Crisp & Jarvenpaa, 2013).

Trust can be subcategorized in different kinds of trust, such as cognitive-based trust,
competence-based trust and swift trust. Because the research method of this study is not
meticulous enough, a uniform definition of trust will be used. Robert et al. (2009, p. 242) define
trust as an “individual-level construct and is often defined as an individual’s willingness to be
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vulnerable to the actions of another person”. Generally, trust is most likely to be promoted by
frequent interaction, as frequent communication increases the amount of information available
to estimate another person’s abilities, intentions and behaviours within the relationship.
Additionally, frequent communication creates opportunities for team members to develop a
shared vision and language, and therefore the quality of the shared knowledge will be higher.
Teams that tolerate the process of inquiry such as supporting people that are seeking advice and
are not sure how to go about, are generally viewed as more trustworthy. Trust is more likely to
develop in environments where both sides listen and respect each other’s ideas, thoughts and
solutions that are not adequately formed can be critical for the development of trust in a
relationship. Allowing exploration and brainstorming in a team is positively related to trust

development (Olaisen & Revang, 2017).

Rosen et al. (2007, p. 260) define knowledge sharing as “the dissemination of existing
knowledge among team members and bringing new knowledge into the team from the external
environment”. Effective knowledge sharing in virtual teams can increase cohesion, satisfaction
and motivation among team members, therefore increasing innovation potentiality. Providing
incorrect knowledge, suffering embarrassment and subsequent loss of credibility are risks
inherent in knowledge sharing. If the contribution of a team member is unfairly scrutinized, it
may limit the specialized knowledge they are willing to share. The key to knowledge sharing
in virtual teams is not only the technology in use, but also motivated team members who are
actively willing to participate in the knowledge sharing process as well as user-friendly

knowledge dissemination mechanisms.

In their article about overcoming knowledge sharing barriers in virtual teams Rosen et al. (2007)

summarize the most important barriers of knowledge sharing in virtual teams as follows:

e Lack of Trust among Team Members
As already extensively described in this work lack of trust among virtual team members is a
crucial issue, in order to overcome this barrier Rosen et al. (2007) propose that virtual team
leaders should create a team culture of psychological safety. Team leaders should create a just
environment where team members do not feel unfairly scrutinized in order to increase trust and

therefore knowledge sharing (Rosen et al., 2007).
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e Technology Constraints on Knowledge Sharing
Technology problems in virtual teams range from inadequate technology for archiving
documents or accessing information to the unwillingness of team members to exploit sound
existing technology, hence hindering knowledge sharing. Asynchronous communication may
be another disadvantage for knowledge sharing due to its limiting nature in the temporal
dimensions. The most frequently cited recommendation in this regard is to provide the “right”
communication technology. Virtual teams should be equipped with user-friendly technology
adjusted to their project, available to all team members. Additionally, informal communication
through chat rooms can increase the valuable possibility for team members to become more
familiar with each other professionally as well as personally, hence building another foundation

for effective knowledge sharing in virtual teams (Rosen et al., 2007).

e Team Leader Constraints on Knowledge Sharing
Team leaders play an essential role leveraging a team’s collective expertise. Virtual team
leaders must go beyond as just encouraging knowledge sharing. There must be a clear, articulate
vision of collaboration, a clarification of how each member will contribute to achieving this
vision and reward team members for making the effort of sharing knowledge. Especially in the
early development of a team, leaders should clarify norms surrounding expectations about the
team environment and knowledge sharing, reinforce and reward members who frequently
participate in open discussions and constructive criticism. It is also a team leader’s
responsibility to develop commutation routines, such as regularly scheduled conference calls
and other kinds of virtual team meetings. Sharing experiences and data according to a planned

schedule can be vital for successful collaboration (Rosen et al., 2007).

e Cultural Constraints on Information Sharing
Cultural barriers can go far beyond typical communicational misunderstandings, cultural
differences are particularly prominent in the willingness to seek information, ways to structure
problems, formally or informally archiving data and what constitutes a timely response to a
teammate’s query. These differences can fuel tensions and frustrations and may even lead to
the exclusion of certain team members when the virtual team can’t overcome their culture
differences. Therefore, identifying and addressing these cultural differences is essential. In this
case, virtual team leaders again bear strong responsibility. Different cultures can result in strong
peculiarities, it is important to recognise them and act accordingly. These may take on various
properties from having a different understanding of deadlines to seeking out information. Some

cultures may share everything from the very beginning, other may even withhold knowledge in
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order to gain a competitive advantage. In order to prevent such misunderstandings, it is the team
leader’s responsibility to maintain a common team perspective that puts the team goals above

the individual objectives of the respective teams (Rosen et al., 2007).

3. Research Question and Model

As the theoretical background puts forth, the paper at hand tries to explore the relationship
between team level innovativeness and virtuality. Furthermore, it tries to explore how factors
that have a positive influence on innovativeness may affect innovative capabilities in a virtual
environment.

Therefore, the following RQ with the corresponding Hypotheses was constructed:

RQ: To what degree is virtuality influencing innovativeness in start-up teams?
H: The higher the level of virtuality in a start-up team, the less innovative capability will be

observable.

The predictors of innovation are treated as mediators hence the RQ and hypotheses are as
follows:

RQI1: How are predictors of team level innovativeness affecting innovative capabilities in
virtual teams?

Hla: The higher the team cohesion, the higher the innovative capability of a team.

H1b: The higher the team’s psychological safety climate, the higher the innovative capability
of team.

Hlc: The higher the task interdependency, the higher the innovative capability of team.
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4. Method

To answer the outlined research question and the corresponding hypothesis a survey was
designed to gather quantitative data. To fulfil the requirements of a scientific questionnaire the
survey tool https://www.soscisurvey.de/ was chosen. The questionnaire was designed in an
iterative process. Pre-test, tests for possible misinterpretations and good understanding of the
questions were conducted. After the questionnaire fulfilled empirical scientific standards data
was collected. Data collection was only conducted digitally, the three main channels were
LinkedIn, email and Facebook. To reach a broader mass, the tool “LinkedIn Sales Navigator”
was used, this tool allows you to generate and filter lists according to self-determined
parameters. This way lists of fitting start-ups in the DACH-Region were generated and the
questionnaire was dispatched. Furthermore, personal contacts were approached by email and
per Facebook. The survey was sent out from 15.10.2020 to 17.02.2021 and the approached
start-ups were selected randomly. The introduction test stated that the data collection is gathered
100 % anonymously and that the data will only be used for scientific purposes. No monetary
incentives were provided, however the possibility of receiving the results of this master thesis

was given.

4.1. Variable Description

In the following section a brief description of the construction and use of the variables will take

place.

4.2.Independent Variable

As already mentioned in the second chapter virtuality needs to be understood as a continuum
and not a binary variable. The construction of this variable was based on the principles from
Kratzer et al. (2006) and Gibson & Gibbs (2006). Originally Gibson & Gibbs composed the
variable virtuality from geographic dispersion, electronic dependence, structural dynamism,
and national diversity. Structural dynamism refers to the fluidity of the team, meaning the
fluctuation of team members. However, structural dynamism seemed like a question that may
lead to poor data quality where people in the same team might give different answers to the
same question depending on the way they interpret team fluctuation. To keep the variable
virtuality compact and straight forward only geographic dispersion, electronic dependence and
national diversity were used to calculate it.
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4.3. Mediators

The construction of the mediator variables all followed the same principle. First, it was explored
if certain predictors of innovative behaviour can be summarized to a more generic term, i.e.,
trust and support for innovation/risk-taking in a climate of psychological safety. Then the
literature was searched for scales and frameworks that were highly regarded in their respective
fields. These scales were then deducted to fit and answer the research goals of the thesis at

hand.

As already explained in the chapter of team level innovativeness an error friendly environment
where team members trust each other’s and can openly exchange ideas promotes innovative
behaviour. To summarize all these attributes Edmondson’s Scale for psychological safety was
used. Edmondson’s (1999) work “Psychological safety and learning behaviour in work teams”
is widely considered as the fundamental framework for psychological safety in work teams.
Therefore, a 7-point 6-item Likert Scale — strongly agree to strongly disagree — was deducted
from Edmondson’s work. Questions mostly referred to the safety of risk-taking and trust in the

team.

Cohesion was identified as another essential for innovativeness on a team level. Given its
unique nature it was not summarized under the variable psychological safety climate. The
construction of this variable followed the same principle as the other mediator and moderator
variables. A 7-point 6-item Likert Scale from the work of Careless & De Paola (2000) “The
measurement of cohesion in work teams” was deducted. This way of measuring cohesion in
work teams is widely accepted in academia. Questions regarded the cohesion of the team in and

outside of work.

Task interdependency is a well-known and much explored topic in management literature.
Pearce and Gregersen (1991) provided essential groundwork for this topic. In 1991 they wrote
the article “Task interdependence and extrarole behavior”, where they developed a new scale
for the measurement of employee-perceived task interdependence. This scale is widely used
and often adapted to measure task interdependency in management literature. Here again, a

7-point 6-item Likert Scale was derived to best meet the research objectives.
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4.4. Dependent Variable

As already explained in the second chapter it is notoriously difficult to even pin down, what
exactly defines innovation and even more how to measure it. There are a lot of different
approaches to measure innovation. There is the possibility to put R&D revenue in context with
innovative performance, others try to measure innovation by the number of ideas a group might
generate. In this thesis a self-assessment approach according to Eisenbeiss et al. (2008) was

chosen.

4.5. Control Variables

Control variables are typically used to reduce the chance of assigning explanatory power to
independent variables that may not be responsible for possible occurrence of variability in the
dependent variable. Control variables in this questionnaire mostly referred to team size, start-

up age and average project length.

5. Statistical Analysis

In the following chapter the surveyed data set will be described and analysed. First, a
descriptive explanation will be performed to gain a better understanding of the data itself.
After the descriptive statistic, statistical tests will take place in order to answer the research

question and verify or falsify the constructed hypotheses.

5.1. Response Rate

The questionnaire was sent via Linkedin Sales Navigator to 300 random start-up contacts
where 4 recipients completely finished the survey, resulting in a response rate of 1.3 %.
Furthermore, 200 emails were sent directly to start-up members. This list was generated by
colleagues from university and other friends. All contacts were asked to send the email to
other start-up members if possible. Of the 200 mails sent 14 people started the survey and 11
recipients finished it. After a reminder mail 4 more recipients answered the questionnaire,
resulting in a response rate of 7.5 %. The best response rate was achieved by contacts known
personally from work. Only 27 people were contacted, with the remark to distribute the

survey internally, resulting in a response rate of approximately 33 % (9) not taken into
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consideration how much the survey was further distributed internally. All in all,

approximately 530 start-up members were contacted resulting in a response rate of 6.03 %.

5.2. Descriptive Statistics

All in all, 28 viable answers (n=28) were collected for the survey. The function of the team on
whose behalf the recipients answered the survey for varied widely. Out of the 28 answers 6
(21 %) respondents answered that their team function is directly involved with innovation as
their answer included the word “innovation” or “new”. The mean team size was 7.74, one
answer (100 team members) was identified as an outliner, as this person most likely also took
extern workers into consideration. 60.7 % (17) out of the 28 respondents have stated that there
are international members in their team. The control variable of average project duration was
deleted as there were to many answers that were not codable. For example, answers included
“Ongoing — Agile Development™ or “hopefully forever”. Since project duration is only one of
many control variables, its exception will not affect the answer to the research question or the
data analysis. The average employee count of the start-ups was 42.2 ranging from a minimum
of 4 to a maximum of 200. The respondents’ current position in the start-up also varied
widely from CEO, CTO to project manager and engineer. Out of the 28 participants 9 stated
to be a founding member of the start-up. Typical demographic questions such as age and

gender of recipients were not asked because they were not of interest to the research question.

Probably the most important variables, and the ones on which most calculations will be based
on are the 7-point 6-item Likert Scale measuring virtuality, psychological safety, cohesion,
task interdependency and innovation self-assessment. The best and most popular way of
looking at descriptive data like this is via boxplots. A closer look at the relative box plot
reveals that the values for virtuality and task interdependence diverge strongly. The value
ranges for cohesion and psychological safety are surprisingly narrow, although there are

obviously strong deviations for psychological safety in individual situations.
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Figure 5: Relative Boxplots
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Looking at the absolute data we can observe virtuality ranged with a minimum of 6.0 to a

maximum of 28 with a standard deviation of 6.53 and a mean of 19.79. Cohesion could show

much higher values with a minimum of 21.0 and a maximum of 34, correspondingly there is a

higher mean of 27.82 and a standard deviation of 3.41. The variable of psychological safety

behaves similarly with a minimum of 16 and a maximum of 42, a mean of 33.89 and a

standard deviation of 6.82. Task interdependency on the other hand, has turned out lower

again with a minimum of 6.0 and a maximum of 38.0, a mean of 19.61 and a standard

deviation of 9.70. Lastly, the 7-point 4-item Likert Scale variable innovation ranged with a

minimum of 12 to maximum of 26 with a mean of 19.96 and a standard deviation of 3.88.

Virtuality |Coh Psych_Saf Task_Inter |Innovation
N 28 28 28 28 28
Mean 19.79 27.82 33.89 19.61 19.96
Std Dev 6.53 3.41 6.82 9.70 3.99
Minimum 6.0 21.0 16.0 6.0 12.0
Maximum 28.0 34.0 42.0 38.0 26.0

Table 1: Descr

iptive Variable Analysis
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5.3. Results

Before presenting the results, it is important to clarify which statistical framework will be
used. Different ground rules are applied to statistical analysis depending on the discipline one
operates in. Jacob Cohen’s (2013) “Statistical Power Analysis for the Behavioral Sciences” is
known as the leading approach regarding frameworks for statistical analysis. For example, a
random sample of n = 30 is very common and sufficient in medicine, whereas in business one
would prefer much larger samples. To speak of statistical significance that allows
generalizable conclusions to be drawn one would need a sample size of at least 500. Given the
sample size of this thesis, even with strong significant values, a generalizable conclusion is
not possible. Therefore, when talking about the results of this work, effect sizes and
significance are valid only for the data set collected in this thesis, generalizable conclusions
cannot be drawn in business economics with a sample size of 30. Furthermore, it is important
to add that in smaller samples it is generally harder to find actual correlations and effect sizes,
therefore it has to be considered that significance and effect sizes will tend to be lower than in

a normal sized random sample (n =100 +).

5.3.1. Bivariate Analysis

Like every sound statistical analysis, the bivariate analysis will be done first, possible
abnormalities or correlations will be observed. The first thing worth mentioning is the positive
correlation of virtuality and innovation. When running a Pearson correlation, a positive

correlation of 0.367 of virtuality and innovation is observable.

Virtuality
Pearson Correlation 0.367
Sig. (2-sided) 0.055
N 28

Table 2: Pearson Correlation Virtuality
It is important to keep in mind that this does not mean that there is a causal effect virtuality
has on innovation but much rather that we can observe a linear relationship between virtuality
and innovation.
Other important variables worth mentioning are the negative correlation between international

team members and innovation of —0.55.
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International Members

Pearson Correlation —0.553
Sig. (2-sided) 0.002
N 28

Table 3: Pearson Correlation International Members

The variables that will always be closely examined are of course cohesion, psychological

safety and task interdependence. Cohesion has a positive correlation of 0.396 while

psychological safety and task interdependency show no effect at all, with values of —0.104

respectively —0.08.

Cohesion
Pearson Correlation 0.396
Sig. (2-sided) 0.038
Psychological Safety
Pearson Correlation —0.104
Sig. (2-sided) 0.599
Task Interdependency
Pearson Correlation —-0.08
Sig. (2-sided) 0.686
N 28

Table 4: Pearson Correlation Mediators

5.3.2. Multiple Regression

Starting the multiple regression analysis, a first look at the very foundation of the research

model will take place and it will be examined what effects virtuality has on innovation.

Looking at the model summary it is possible to identify a correlation coefficient of 0.37. A

rather low r*>-adjusted of just 0.10 meaning only 10 % of the variance of the data is explained

by the research model. However, a rather low r?-adjusted is to be expected when dealing with

a sample size of 28.

Page 34




Modellzusammenfassung (Innovation)

R R-Quadrat Korrigiertes R-Quadrat Standardfehler des Schéatzers
37 13 ,10 3,78

Table 5: Model Summary Innovation

Inspecting the model further a F-test value of 4.04 is observable, which is alright for n = 28,
keeping in mind that the F-test value tends to grow the more data is available. This F-test
value implies that the overall validity of the research model is good. The probably most
important value that needs to be examined is the p value of 0.055 meaning the model is

slightly not significant on significance level of a = 0.05.

ANOVA (Innovation)

Quadratsumme df Mittel der Quadrate F Sig.
Regression 57,65 1 57,65 4,04 ,055
Residual 371,31 26 14,28
Gesamt 428,96 27

Table 6: ANOVA Table Innovation

Koeffizienten (Innovation)

Unstandardisierte Koeffizienten Standardisierte Koeffizienten
B Standardfehler Beta t Sig.
(Konstante) 15,54 2,32 00 6,71 ,000
Virtuality2 22 A1 37 2,01 ,055

Table 7: Coefficients Innovation

These initial results will lead directly to answering the research question. Given a slightly

non-significant p-value of 0.055, it is not possible to say whether virtuality has an impact on
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innovation at a significance level of a = 0.05.

B=,22 /Beta=,37 /p=,055

Figure 6: Effect Virtuality Innovation

5.3.3. Mediator Analysis

To examine whether the mediator variables have an effect on innovation or not, a mediator
analysis according to Baron and Kenny (1986) will be conducted. Even though there may be
more modern ways to do a mediator analysis, for example bootstrapping, these methods
require a bigger sample size. Bootstrapping requires at least a sample size of 50, however the
recommended sample size to execute this method cleanly is approximately 500. Therefore,
the mediator analysis will be executed accordingly to Baron and Kenny (1986) as this method
is still valid and widely recognized. To determine a mediating effect on the dependent

variable all of these 4 conditions must be fulfilled:

The independent variable must have a significant effect on the dependent variable.
The independent variable must have a significant effect on the mediator variable.

The mediator variable must have a significant effect on the dependent variable.

P bdh o=

There must be an effect of the independent variable on the dependent variable via the

mediator variable.

5.3.4. Mediator Analysis — Cohesion

As already explained a mediator analysis according to Baron and Kenny (1986) will be
performed. The first mediator variable tested is cohesion. To start the mediator analysis, it
must be examined whether or not the independent variable has a significant effect on the
dependent variable. At the beginning of this chapter it was already discovered, that virtuality
has no significant effect on innovation and therefore the first condition of the mediator

analysis is not fulfilled. Nonetheless, the mediator analysis will be performed completely.
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B=,22 /Beta=,37/p=,055

Figure 7: Effect Virtuality Innovation

Looking at the second condition, the independent variable must have a significant effect on
the mediator variable. When running a regression from virtuality on cohesion a slightly not
significant result with a p value of 0.517 and a rather small correlation coefficient of 0.13 is

observable. Concluding, the second condition is also not fulfilled.

Modellzusammenfassung (Cohesion)

R R-Quadrat Korrigiertes R-Quadrat Standardfehler des Schatzers
13 02 -02 3,45

Table 8: Model Summary Cohesion

ANOVA (Cohesion)

Quadratsumme df Mittel der Quadrate F Sig.
Regression 5,13 1 5,13 A3 Sa17
Residual 308,97 26 11,88
Gesamt 314,11 27

Table 9: ANOVA table Cohesion

Examining the third condition, the mediator variable must have a significant effect on the
dependent variable. Therefore, a regression on these variables will be performed. According
to the literature (Hiilsheger et al., 2009) a significant effect from cohesion on innovation is
observable. With a p value of .038 and r = 0.39 it can be determined that cohesion has a

significant strong positive effect on innovation on the significance level of o = 0.05.
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Modellzusammenfassung (Innovation)

R R-Quadrat Korrigiertes R-Quadrat Standardfehler des Schatzers
39 ,16 12 3,73

Table 10: Mediator Model Summary Cohesion — Innovation

ANOVA (Innovation)

Quadratsumme df Mittel der Quadrate F Sig.
Regression 66,77 1 66,77 4,79 33
Residual 362,19 26 13,93
Gesamt 428,96 27

Table 11: Mediator ANOVA Table Cohesion — Innovation

Analysing the last condition, it has to be examined if the independent variable has a different
effect on the dependent variable via the mediator variable. Looking at the research model it is
observable that both p values deteriorated from 0.517 to 0.76 and the p value of cohesion even
lost its significance now being bigger than 0.05. Hence, the conditions for a mediator analysis
are not given and therefore it cannot be shown if cohesion affects the impact from virtuality

on innovation.

“\_ B=,41/Beta=,35/p=,053
S
-

B=,20/Beta=,32/p=,076

Figure 8: Mediator Analysis Cohesion
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5.3.5. Mediator Analysis — Psychological Safety

Again, to perform a successful mediator analysis, it has to be examined whether the four
conditions are fulfilled. As already demonstrated, the very first condition, the independent
variable must have a significant effect on the dependent variable, is not met. Hence, the
mediator analysis of the psychological safety variable could be stopped right now. For reasons
of completeness the analysis will be completed. Examining the second condition, the effect

from virtuality on psychological safety is clearly not significant.

~
-

" B=,21/Beta=,20/p=,302

Figure 9: Effect Virtuality — Psychological Safety

Also, the third condition is not met as the p value of 0.599 is slightly not significant.

ANOVA (Innovation)
Quadratsumme df Mittel der Quadrate F Sig.
Regression 4,62 1 4,62 28 ,599
Residual 424,35 26 16,32
Gesamt 428,96 27

Table 12: Mediator ANOVA Table Psychological Safety — Innovation

Lastly, it has to be examined if the independent variable has a different effect on the

dependent variable via the mediator variable.
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\ B=-11/Beta=-19/p=,329

B=,25/Beta=,40/p=,040

Figure 10: Mediator Analysis Psychological Safety

Looking at the new model is it observable that again the data changed a little bit, however it is
still not significant on a meaningful level. Hence, this mediator analysis has the same
conclusion as the first one and it can be concluded that it is not possible to show a mediating

effect from psychological safety on innovation.

5.3.6. Mediator Analysis — Task Interdependency

Lastly, looking at the mediator Analysis of task interdependency, it is already examined that
the conditions for a mediator analysis are not given. Therefore, this analysis will be

summarized shortly.

B=-01/beta=-03/p=,855

el

- B=-19/beta=-13/p=,525

B=,22 /beta=,36/p=,065

Figure 11: Mediator Analysis Task Interdependency

Looking at the different values it is possible to conclude again that there are no significant

values to work with. There is no significant effect from the independent variable on the
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dependent, from the dependent variable on the mediator or from the mediator on the
independent. Hence, it is not possible to determine a mediating effect from task

interdependence on innovation.

6. General Discussion and Conclusion

The study at hand explored how virtuality affects innovativeness in start-up teams and how
predictors of innovativeness may affect this relationship. Results cannot support the overall
research model or the hypotheses based thereon as we cannot present significant results.
Hence, we cannot show evidence of an effect respectively evidence of no effect and cannot
draw a direct valid conclusion. These results can be interpreted in several different ways.
Firstly, the rather small size of the sample comes to mind which aggravates the chances to
find significant values. Another factor could be that the variables are not defined precise
enough. As already mentioned in the theoretical background, innovation is notoriously
difficult to measure and there are a lot of different approaches to measure and evaluate
virtuality. It also might be that the result that virtuality poses no effect to innovativeness may
be because the model has gaps and the orientation of the research model should be modified.
Looking at the literature this is very unlikely. In fact, when comparing the results with
literature this should not come as a great surprise. The study of Leede et al. (2008) who
shared a very similar research question with this paper concluded their work with words like
these: “The first result is that the real world of virtual teams is rather complex. There are no
easy or straightforward lessons — for, we found only two univariate correlations and some
main effects with statistical significance.” The results of the meta-analysis from Ortiz De
Guinea et al. (2012) inspecting the effect of virtualness on team functioning were not
generalizable for all types of teams and methodological approaches. They advise scholars to
be very careful in inspecting the type of team they are studying and using corresponding
methodological measurements as different approaches can result in varying effect sizes.
Virtualness can have very different effects on team functioning depending on the chosen
methodology. Pruvanova (2014) highlighted in her meta-study the various possible biases and
inaccuracies that can slip into the world of virtual teams and how they can have major effects
on the results. Nonetheless, the present study wants to give a valuable contribution to future
research. A topic that is often not sufficiently addressed is the managing of virtuality. Because
of the technical development one can be rather sure that virtuality in working teams and the

complexity of this virtuality will steadily increase over time. Therefore, a more sophisticated
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handling of the variable virtuality is proposed. Kratzer et al. (2006, p. 48) conclude their work

with a very interesting approach:

“If one were to summarize the findings of this study, it would be that virtuality of R&D teams
is neither generally positive nor negative for their creative performance: the creative outcome
is a function of how virtuality is managed over time. If it is managed well, virtuality can make
R&D teams immensely creative. If it is not, not even the most creative members will make the

team truly and consistently creative.”

This statement highlights the importance of managing virtuality. Virtuality typically comes
with a high price, a firm is able to assemble a highly competent team, but they have to
account for it in ways of geographical dispersion, computer mediated communication and
national diversity. Chapter 2.2.5 highlights the different ways to overcome typical barriers
when it comes to knowledge sharing and trust in virtual teams. When examining the variable
virtuality in the future not only the classical dimensions geographical dispersion, team
diversity and computer mediated technology should be researched, but also which precautions
are taken to manage them properly. In this respect the proper ways to manage virtuality in
order to reach the given team goal can also be explored. So, when exploring virtuality in the
future researchers should take an even more dynamic approach of this variable and explore
how virtuality can be managed over time in order to reach a team’s goal, i.e. innovative
performance. In this context virtuality management should be added to the research

methodology when exploring virtuality in working teams.

7. Limitations and Future Research

Some of the limitations and the future research were already mentioned in the last chapter. To
reiterate, the biggest limitation is of course the rather small sample size, with a bigger sample
size different conclusions may have been drawn. An optimal sample size to perform all the
wanted statistical test criterions would be around 500.

Another limitation already mentioned is the measurement of the variables virtuality and
innovation as there are so many different ways to approach them. A pooling of different IT-
tools in different categories, i.e., reciprocal, pooled etc. like Leed et al. (2008) could offer a
deeper insight in the virtuality of the teams. A slightly different approach could also be to

only ask start-up teams whose scope explicitly includes innovation to get a more determined
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data set. However, this work gives important input to future research. When talking about
virtuality in the future the dimension of virtuality management should be considered.

The current COVID-19 crisis has accelerated the increasing development of virtuality
processes in working teams that would have been impending anyway. Therefore, virtuality
and how it can be handled to lead to successful operations will be a very interesting topic

moving forward.
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11. Appendix

11.1. Abstract English

This paper deals with the innovative capabilities of virtual start-up teams. As clearly shown in
the introduction, start-ups are an extremely important pillar of our economy, especially for job
creation. It is essential for the survival of start-ups to be highly innovative and adaptive.
Classically, work teams are virtualized to make the best use of the most competent people
from different locations for a project. The prevailing COVID-19 crisis has accelerated the
process of virtualizing work teams, and suddenly employees from the same locations are
forced to make greater use of computer-based tools. From a communication theory
background, it is assumed that the innovative capacity of virtual teams is lower because many
of the classical communication channels (synchronous and non-verbal communication) are
missing. Therefore, research was conducted to determine to what extent the potential
innovativeness of start-up teams is influenced by virtuality. For this purpose, the leading
literature was analysed and it was determined how to best quantitatively measure virtuality
and innovative capabilities of teams. Additionally, predictors that are strongly and
significantly positively correlated with innovation according to the literature were determined
and used as mediators for the prevailing research model. The determined factors are team
cohesion, psychological safety climate, and task interdependence. Subsequently, a
questionnaire measuring all these circumstances was created and sent to start-ups in the
DACH region. After data collection, the necessary statistical tests were performed to
determine the extent to which virtuality influences the innovativeness of start-up teams and
the extent to which predictors of innovativeness influence this relationship. The results of the
statistical tests turned out to be slightly not significant and thus the research question whether
and how virtuality influences the innovativeness of start-up teams could not be answered
validly. Nevertheless, the thesis wants to make an important contribution to the research of
virtual teams in showing that managing virtuality will be of great importance and therefore

wants to guide future research more in this direction.

Keywords: new venture(s), start-up(s), innovation, innovation behaviour, innovation in
start-ups, global virtual teams, GVTs, Virtual Teams, virtuality, dispersed teams, computer-

mediated communication, face-to-face teams, communication technology
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11.2. Abstract German

Diese Arbeit beschéftigt sich mit den innovativen Fahigkeiten von virtuellen Start-up-Teams.
Wie im Einfiihrungsteil klar dargestellt wird, sind Start-ups ein extrem wichtiges Standbein
unserer Wirtschaft, vor allem fiir die Schaffung von Arbeitsplitzen. Es ist essenziell fiir das
Uberleben von Start-ups, hochinnovativ und anpassungsfihig zu sein. Klassischerweise
werden Arbeitsteams virtualisiert, um die kompetentesten Mitarbeiter an den verschiedensten
Orten optimal fiir ein Projekt nutzen zu kénnen. Die herrschende COVID-19-Krise hat den
Prozess der Virtualisierung von Arbeitsteams beschleunigt, und plétzlich sind auch
Mitarbeiter am selben Standort dazu gezwungen, vermehrt auf computergestiitzte Hilfsmittel
zuriickzugreifen. In der klassischen Kommunikationsliteratur geht man davon aus, dass die
Innovationsfahigkeit von virtuellen Teams geringer ist, da viele der klassischen
Kommunikationskanéle (synchrone und nonverbale Kommunikation) fehlen. Daher wurde
erforscht, inwiefern die potenzielle Innovationsfiahigkeit von Start-up-Teams durch Virtualitét
beeinflusst wird. Dafiir wurde die fiithrende Literatur analysiert und bestimmt, wie man die
Virtualitit bzw. Innovationfahigkeit von Teams am besten quantitativ messen kann.
Zusitzlich wurden Préadiktoren bestimmt, die nach der Literatur stark und signifikant positiv
mit Innovation korrelieren und als Mediator fiir das herrschende Forschungsmodell benutzt.
Die bestimmten Faktoren sind Teamzusammenhalt, psychologisches Sicherheitsklima und
Interdependenz der Aufgaben. AnschlieBend wurde ein Fragebogen erstellt, der all diese
Umstidnde misst, und an beliebige Start-ups in der DACH-Region verschickt. Nach der
Datensammlung wurden die ndtigen statistischen Tests vorgenommen, um festzustellen,
inwiefern Virtualitit die Innovationsfahigkeit von Start-up-Teams beeinflusst bzw. inwiefern
Préadiktoren von Innovationsfahigkeit diese Beziehung beeinflusst. Die Ergebnisse der
statistischen Tests haben sich als knapp nicht signifikant herausgestellt, und somit konnte die
Forschungsfrage, ob und wie Virtualitit die Innovationsfiahigkeit von Start-up-Teams
beeinflusst, nicht valide beantwortet werden. Die Arbeit will dennoch einen wichtigen Beitrag
zur Forschung zu virtuellen Teams leisten, sie zeigt auf, dass das Managen von Virtualitit von
grofler Bedeutung sein wird, und will daher zukiinftige Forschung verstérkt in diese Richtung

leiten.
Keywords: New Venture(s), Start-up(s), Innovation, Innovationsverhalten, Innovation

in Start-ups, globale virtuelle Teams, GVTs, virtuelle Teams, Virtualitit, verstreute Teams,

computervermittelte Kommunikation, Face-to-Face-Teams, Kommunikationstechnologie
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11.3. Appendix A -Survey Questions

Page 1 — Introduction

Dear recipient!

Thank you very much for taking part in this survey, it will not take longer than 5 minutes to
complete. As part of my master thesis and under the sudden occurrence of COVID-19 | want to
explore the work climate in virtual teams. Of course, the questionnaire is conducted completely

anonymously and all of your answers are confidential.

The first part of the questionnaire will try to assess the degree of virtuality of your team and the

second part will be about the team work climate.

Please follow the instructions and read the questions carefully. There is no right or wrong

answer to the questions, it is only your personal assessment.

Page 2 — General Instructions

Please answer the following questions in regard to the team that is mainly responsible for
innovation in your start-up. If you are not part of this team or cannot identify a team in your
start-up that fits this description, please answer the questions in regard to the team you are

currently most active in.

Page 3 — Assessing of Virtuality
Question 1:

What is the function of this team?

Question 2:

How many members are in this team?

Question 3:
Are there international members in your team?

o Yes

o No
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Question 4:

Projects this team is working on, on average last:

Question 5:

There is a designated team leader for this team?
o Yes
o No

Question 6:
Virtuality continuum Variable, rate 1-7 (strongly disagree to strongly agree):

Strongly Strongly
disagree agree

Team members rarely have face-to-face
contact

Team members mostly rely on electronic
communication

Team members are located in different
locations

Virtual team members regularly have
physical face-to-face contact

Page 4 — Assessing of Cohesion

Please answer the following questions in regard to the team that is mainly responsible for
innovation in your start-up. If you are not part of this team or cannot identify a team in your
start-up that fits this description, please answer the questions in regard to the team you are

currently most active in.

Question 1:

Cohesion Likert Scale, rate 1-7 (strongly disagree to strongly agree):

Strongly Strongly
disagree agree

Our team members have conflicting
aspirations for the team’s performance

Members of our team do not stick
together outside of work

Our team would like to spend time
together outside of work hours
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Members of our team would rather go
out on their own than get together as a
team

Some people are good friends in this
team

Page 5 — Assessing of Psychological Safety

Please answer the following questions in regard to the team that is mainly responsible for

innovation in your start-up. If you are not part of this team or cannot identify a team in your

start-up that fits this description, please answer the questions in regard to the team you are

currently most active in.

Question 1:

Psychological Safety Likert Scale, rate 1-7 (strongly disagree to strongly agree):

Strongly
disagree

Strongly
agree

If a team member makes a mistake on
this team, it is often held against them

Members of this team are able to bring
up problems and tough issues

People on this team sometimes reject
others for being different

It is safe to take a risk on this team

It is difficult to ask other members of this
team for help

No one on this team would deliberately
act in a way that undermines someone’s
effort on this team

Page 6 — Assessing of Task Interdependence

Please answer the following questions in regard to the team that is mainly responsible for

innovation in your start-up. If you are not part of this team or cannot identify a team in your

start-up that fits this description, please answer the questions in regard to the team you are

currently most active in.
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Question 1:

Task Interdependence Likert Scale, rate 1-7 (strongly disagree to strongly agree):

Strongly
disagree

Strongly
agree

Team members must frequently
coordinate their efforts with others

The team performance is dependent on
accurate information sharing

It is necessary to work closely with
others in this team

Team members can plan their work with
little need to coordinate with others

Team members do not need to obtain
information from others to complete their
work

In order to, complete their tasks, team
members need to spend a lot of time
interacting with other team members

Page 7 — Assessing of Innovation

Please read each statement below and indicate whether you agree or disagree

product improvements

Please indicate to what extent your team develops ideas concerning new products or

Now new Many new
ideas ideas
developed developed

were also implemented

Please indicate to what extent the ideas concerning new products or product improvements

No new Many new
ideas ideas
implemented implemented

novelty?

When you think about your team’s implemented ideas, how would you assess their

Not novel at
all

Highly
novel

How innovative do you consider your team to be?
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Not
innovative at
all

Highly
innovative

Page 8 — Control Questions:

Question 1:

When was the start-up founded?

Question 2:

How many employees are currently working in the start-up?

Question 3:

Are you a founding member of the start-up?

Question 4:

What is your current position in the dtart-up?

Page 10 — Thank you Note.
Thank you for your participation!

We would like to thank you very much for your assistance.

Your answers have been saved; you can now close the browser window.
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