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Abstract

Current research in the field of critical success factors of start-ups refers to general factors with
which important information about the start-up is lost. Start-ups are too individual for a generalistic
assessment, so a novel approach is presented in this paper that allows the context of start-ups to be
included in the assessment of critical success factors. This results in the context-based critical
success factor, which is defined for the first time in this paper.
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1. Introduction

Successful companies are characterised by various characteristics / factors that are different for
each company (start-ups are examined in particular; see [1] for an example definition). Current
research takes a generalistic view of start-ups and identifies success factors on the basis of general,
aggregated data. In this context, generalist means that generally valid factors are used (see the
section "Currentresearch"). However, every start-up is individual and, like people as market actors,
highly variable in its specific characteristics. It inevitably follows that each start-up must also be
different in its success factors. The following article takes an in-depth look at this topic and uses
current literature and theoretical derivations to show why start-ups need to be considered
contextually with regard to their critical success factors.

2. Research questions

Based on the problems mentioned above, the following research questions arise, which will be
answered in this paper:

1. How are context-based critical success factors defined?

2. What is the advantage of this method?
3. Does current research address critical success factors in start-ups in their respective
contexts?
3. Methodology

For research questions 1 and 2, an inductive approach is taken based on logically derived theories
/ definitions. The theoretical considerations are based on existing knowledge and are supplemented
by own logical derivations. The focus is set on theories on the terms "success”, "context” and "critical
success factors". In combination, a novel theory is derived afterwards that involves the previous

considerations.

In addition, a literature review based on the current literature from 2015-2021 (the selection from
514 papers was made by checking whether the paper contains a list of critical success factors and
whether the paper is "open access") on critical success factors and start-ups is carried out (for more
information on the methodology, see section 5) and two theses are established that are to be
falsified by the literature review in order to be able to answer research question 3, for which a
deductive approach (falsification) is chosen.

In the practical part, a survey is conducted to support the theories and the findings of the literature
review with real examples. The survey includes the following parameters:

¢ Five start-ups were surveyed within one week, each active in different areas:
o Retail
o Game Hosting
o Automotive Marketing
o Technology for Solar energy
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o Retail Technology
e The start-ups have between 4 and 90 employees.
e The locations are spread across Europe.

The methodology is hereby based on the theoretical part (derived theories, literature review of
current research based on established theses) and the practical part (survey and substantiation of
the theses) in order to be able to answer research questions 1-3.

4. Definitions and theoretical considerations

In the following, some definitions are first used to create the basic framework for the further
procedure. The terms "success”, "context" and “critical success factors” are defined, which are
necessary in the following considerations.

4.1 Definition of success

This term is defined differently in the literature - in addition, the term "success" has the added
difficulty that "success" has a subjective character [2,3] and must be considered in the respective
context.

Due to this circumstance, it is only possible to work with factors in order to make success more
tangible and measurable in the further course. For example, according to [3], "success" in the field
of start-ups is broken down into financial and non-financial factors, which are thus measurable and
define success. According to [2], "success" (also from the financial perspective) means a return on
investment (ROI). From the founder's perspective, however, "success" can mean different things
and is again subjective at this point (see [4,5]). For these reasons, no general definition of "success"
can be found, but must be redefined for each case (Fig. 1):

Definition of success (D)

Fig. 1. Terms shape the definition of success (own representation)

This illustration shows that the terms used ("start-up" (S); "founder" (F)) shape the definition of
success (D). In order to avoid the subjectivity of this term as far as possible, measurable criteria for
success must then be defined (see above). After criteria have been defined, success can also become
measurable on the time axis (Fig. 2):
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Fig. 2. Success viewed on the time axis (own representation)

For example, success in relation to a start-up in t can be expressed as the difference to t+1 (ROI
consideration).

Example: Difference between turnover from t to t+1
Turnoverin t = € 5,000; Turnover in t+1 = € 6,000
= Increase by 20%

Based on this example, the definition of success by the terms used and on the basis of the timeline
is another possible variant for measuring success.

Interim result on the term "success":
e Success is a subjective term and therefore there is no clear definition.

e Due to the subjectivity, the concept of success must be shaped individually and thus
ultimately also becomes measurable.

4.2 Theoretical consideration of the context and its definition
After defining "success", the term "context" is defined below.
The first definition of context is the following:

"Context is any information that can be used to characterize the situation of an entity. An entity is a
person, place, or object that is considered relevant to the interaction between a user and an
application, including the user and applications themselves." [6]

This definition essentially means that a context describes a situation of an entity (a [data] entity is
initially generic here) and thus forms marginal information about this entity. The entity can be, for
example, a person, a place or any object.

A second definition in the context of context-sensitive systems [6] is the following:

"Three important aspects of context are: where you are, who you are with, and what resources are
nearby [...]. Context encompasses more than just the user's location, because other things of interest
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are also mobile and changing. Context includes lighting, noise level, network connectivity,
communication costs, communication bandwidth, and even the social situation; e.g., whether you are
with your manager or with a co-worker” [7]

This definition describes that important information in the context (for example the location and
identity) are boundary objects / information related to an entity.

The above definitions of context are possible definitions. The definitions of context have changed
continuously since 1994 until today. These changes are not covered in this paper, but can be found
here [8].

The diversity and change of definitions also clearly show that the "context" is difficult to describe
generically, since a "context" in pure theory only describes the parameters of an entity. The entity
is also generic, so it always depends on the particular context how the "context" is described. To
make it more vivid and understandable, the context is explained below using the entity "user" (Fig.
3):

Context: User

Place Time Identity Environment
— Day/Night | Interests — Activity
Userspecific || | | Friends / other
times Preferences users
Usage / User

{ Knowledge behaviour

Fig. 3. User context (own representation)

From this diagram it can be seen that the user's "context" is specified with the basic parameters
"place"”, "time", "identity" and "environment". However, these parameters can be described even
more granularly, for example by dividing the basic parameter "identity" into "interests",

"preferences” and "knowledge". These parameters could be subdivided again.

This model shows that the hierarchy of parameters can theoretically be n layers deep, so that it must
always be decided on a situational basis which parameters and which depth are necessary to
describe the "context" of an entity (here: user).
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To go one step further, it is also possible to provide contexts with "sub-contexts". This means that
the "context" itself is described by contexts (for example, the context history of a user). Here it is
necessary to know the reference point (R) in order to extract and use the appropriate data and
resulting information for the respective situation (Fig. 4):

Context: Context:
User User
—— ——
Place: Time: Place: Time:
Cologne 12pm Dusseldorf 2pm

v

s

Time: t t+1

Fig. 4. Context history (own representation)

In summary, the context is an abstract model of the parameters that describe an entity. In the
example of a "user”, this is the situation in which the user is or has been.

4.3 Critical success factors (CSF)

Now that "success" and "context" have been defined, the generic term "success" can be explained in
conjunction with the generic term "context" using an example. It was noted that "success" must be
considered in the respective context and the "context" forms a framework about the parameters for
the respective entity. The assumption in the following is that the entity of the context is the "success"
and is defined on the basis of this (Fig. 5):

Context: Success

{} {}

Fig. 5. Generic insertion of the term "success" into the context (own representation)

However, the difficulty arises that both are generic terms, which therefore also only provide generic
output (Fig. 5; parameter = empty set ({ })). For this reason, critical success factors are needed as
parameters, which are quoted from the primary source on the basis of two initial definitions:

e The first definition of critical success factors goes back to Rockhart [9]:

"Critical Success Factors (CSFs) - CSFs are the limited number of areas in which satisfactory
results will ensure successful competitive performance for the individual, department or
organization. CSFs are the few key areas where "things must go right"” for the business to
flourish and for the manager's goals to be attained.”

e The second definition goes back to Bruno and Leidecker [10]:
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CSFs are "[...] those characteristics, conditions or variables that, when properly sustained,
maintained, or managed, can have a significant impact on the success of a firm competing in
particular industry”.

Critical success factors can thus be described as factors that contribute to the success of a start-up
if they are properly "managed". According to the first definition, CSFs additionally set priorities that
are highly relevant for the overall success of the start-up.

However, there is already a basic problem in these definitions: Where do CSFs have to be managed
properly and what success is meant?

Context: Success

{CSF} {CSF}

Fig. 6. CSFs are also generic and therefore not context-based (own representation)

For this reason, critical success factors need to be considered in context (as well as success). For

this reason, the following section introduces the context-based critical success factor (CCSF) (Fig.
6).

4.4 Context-based critical success factors

Based on these definitions, it is defined for the purpose of further discussion how context-based
critical success factors (CCSFs) are to be understood in this context - these are defined as follows
(initial definition in this paper):

 Critical success factors that individually reflect the start-up in context and are not universally
valid.

* Critical success factors that are only valid in exactly one precisely defined context (1:1
relationship).

 Critical success factors, which are not set up in aggregate and thus do not involve any loss of
data (this point is explained in more detail in the section "Current research").

CCSFs are determined by the context and context variables. This solves the problem of the generic
approach, which always involves the problem that factors are generally valid or are considered
generically (such as the terms "context" and "success"). The following figure shows that the CCSF
(blue) is surrounded by exemplary context variables (anthracite) that describe the context of the
CSF (Fig. 7):
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Further context variables
and nested context
according to the above
context definition

Business
Model

Fig. 7. CCSF (own representation)

The design of the model (Fig. 7) does not claim to be complete, but is used as an example for the
following evaluations. The derivation of this model is not part of the paper and serves only as an
illustration.

The CCSF can now finally also be placed in the context of the entity "success" and thus complete the
model (Fig. 8). By inserting it, the term "success" is defined on the basis of the CCSFs and at the same
time specifically pronounced for this context.

Context: Success

Business
Model

Business
Model

Fig. 8. Re-inserting the term "success" in the context with specific CCSF for the respective context (own representation)
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A CCSF can therefore be defined as follows:

A CCSF is determined by context variables that make it work only exactly in its context. The CCSF is
only valid there.

4.5 Interim result

e In summary, the context is an abstract model of the parameters that describe an entity. In the
example of a "user”, this is the situation in which the user is or has been (historically).

e (ritical success factors can be described as factors that contribute to the success of the start-up
if they are properly "managed". According to the first definition, CSFs additionally set priorities
that are highly relevant for the overall success of the start-up.

e Thereis a basic problem in the definitions of CSF: Where do CSFs need to be properly "managed”
and what success is meant? For this reason, critical success factors must be considered in the
respective context (start-ups are individual — context is individual — CSFs are individual —

CCSFs).

5. Current research

After the relevant terms have been defined, the current research on critical success factors is
examined in more detail. For this purpose, the critical success factors mentioned are compiled and
analysed from 17 relevant papers (the selection from 514 papers was made by checking whether
the paper contains a list of CSFs and the paper is "Open Access") from 2015-2021.

Google
Scholar
i i — ]
Critical Success Factors + (Startup OR
1 |H 98 H 24 |H Startups OR Start-up OR Start-ups)
] i — ]
Success + (Startup OR Startups OR Start-up
1 I 0 IH 390 M OR Start-ups)
L L L
] i — ]
Relevant Papers
1 0 1 35
L L L
| — Il— | ——
Papers with CSF (analysis)
1 1 0 ] 16 1
L L L

Fig. 9. Systematic selection process of relevant papers for the analysis of current research regarding critical success
factors of start-ups (own presentation; as of 2020/10/26)
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In the analysis of the papers on current research, two theses are put forward to answer the
overarching research question 3 and falsified on the basis of the literature review:

1. CCSFs are used in the papers and thus the context of the start-up is considered.
2. Only the context is put in the foreground of the analysed CSFs.

The following is defined as the measurement criterion (M1): The CSF under investigation is used in
the paper for exactly one start-up.

Based on the 17 relevant papers collected, the following analysis can be made:
1. These papers [11-22] all use a literature review across diverse sources.
2. These papers [11-13,16,18,19,21-26] use general CSFs and thus not context-based ones.

3. These papers indirectly use a context without either identifying it precisely or explicitly
stating / foregrounding it [14,15,18].

4. These papers use more precise methods, respectively, the CSFs are substantiated with more
individual, non-context-based indicators [19,27].

In order to answer the theses with regard to the literature, the papers from list items 3 and 4 will
be examined in more detail, as these indicate the context.

Re 3:

a) Regarding paper [14]: In this paper, the CSFs are aggregated on the basis of interviews and the
context is indirectly established via the country "Indonesia". Thus, the context is only indirectly
clear.

b) Regarding paper [15]: In this paper, the CSFs are collected on the basis of a literature review. The
context is indirectly justified via "design start-ups".

c) On paper [18]: In this paper, the CSFs are collected on the basis of a literature review and a
justifying data collection. The research is conducted in the context of the "airline industry" ("This
literature review provides an overview of the relevant work performed in the context of success factors
for startups in the airline industry"” [18]). This paper mentions the context and considers CSFs in it
as well, but does not explicitly focus on the context.

Re 4:

a) On paper [20]: In this paper, the CSFs are collected on the basis of a literature review and
interviews. The CSFs are backed up with measurable indicators, which thus lead to a more precise
analysis. Nevertheless, the context is only created indirectly via the country "Netherlands" and is
not explicitly used / mentioned.

b) Regarding paper [27]: In this paper, the CSFs are collected on the basis of interviews. The CSFs
are backed up with more individual indicators, which thus lead to a more precise analysis.
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Nevertheless, the context is only created indirectly via the "IT" sector and the "Early" stage and is
not used explicitly.

Thus, thesis 1 and 2 can be falsified (measurement criterion (M1) equals zero). This means that the
papers use contexts, but only indirectly and not explicitly mention them / integrate them into the
analysis. The following points can be noted:

e In the papers, a general cross-section of start-ups is often considered and the factors are
either a) fixed in advance or b) generalised / highly aggregated (list items 1 and 2). This
results in a loss of data due to the aggregation, which is, however, necessary for a more in-
depth evaluation.

e Thus, only general factors follow from the papers and not specific ones for each start-up. This
can be explained by the fact that the papers try to establish a general factor(s) for the success
of start-ups / to classify them into general factors.

e The problem here is that the factors only apply to the start-up to a certain extent and tend to
remain generally valid.

Intermediate result:

Current research assumes a generalist model for determining critical success factors, especially in
relation to start-ups. This automatically disregards (or only indirectly uses) the context and the
point of reference. However, it is precisely this that is of great importance for determining the
relevant success factors in order to understand and evaluate the respective start-up at its core. In
addition, the aggregation of data creates a loss of data that is necessary for the
determination/evaluation of the start-up in its respective context.

6. Examination

As has been pointed out, start-ups are usually considered in a generalist approach. In this article,
therefore, a specific approach is taken and explained on the basis of a survey of five start-ups. The
assumption/thesis here is that contextual information must be found in the answers (in order to
outline the above-mentioned definition of CCSFs with an example). The survey is basically
structured as follows:

1. Define Business Context
a. Define success (open question; subjective)

Define business model (open question; or using the Business Model Canvas)
Define industry in detail (open question, but answer as detailed as possible)
Define goals to match success (open question; must be related to 1a)
Define business strategy (open question)

f.  Define Stage (selection)
2. Defining CSFs

a. Define CSFs to match objectives (open question; must be related to 1d)
3. Fill in company details

a. Master and contact data

© oo o
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The entire survey data is not part of this paper, as the focus here is only on the CSFs (point 2) and
therefore only this part of the survey is used. Five start-ups were surveyed within one week, each
of which is active in different areas. For data protection reasons, only the sectors can be mentioned

here:

e Retail

e (Game Hosting
e Automotive Marketing

e Technology for Solar energy
e Retail Technology

TABLE 1: ANSWERS TO CSFS OF FIVE START-UPS (OWN REPRESENTATION BASED ON THE SURVEY CONDUCTED (DATE: 2020/09/20-2020/09/27)

Survey
Company CSF1 CSF2 CSF3 CSF4 CSF5 CSF6
Team: Our Recruiting: Strong Competition: Our Demand: Lots of Research: Can
Company 1 employees are Al . : " ) . iterate on the
links to universities | product is unique latent dead
experts product frequently
Relevance for Relevance for car Significant Function of the s -
Company 2 A Stifling competition
consumers dealer difficulties in use technology
Efficient sourcing
. Combination of of core Knock at the right
Professional . . components .
. services and tools Scalability of our doors and gain
Company 3 Customer first . (hardware) and
to ease the life of products . . more and more
approach build a sustainable
our customers ) word of mouth
business model on
top of it
We understand
We understand different . We know how to We know how to
We understand how to manage technologies in the . We know how .
. ) get funding, . build startups und
Company 4 the needs of complexity of solar industry as ) governments in
) . g . ) especially Crowd ) transform them
people in SSA doing business in well as cooling . Africa .
. Funding into a scale-up
Africa systems, and
water treatment
Purpose and Self- Willingness to take
Empathy: L Lo .
. - tenacity: Founder understanding: calculated risk /
Particularly strong Focus: Ability to . . .
. S team that is highly Knowing what our learn fast : Launch
understanding of prioritize between .
. . " ; driven by teams core MVP and get
Company 5 users existing and nice to have" and . . .
" " purpose/vision yet competencies are customers to test it
future needs and must have )
able to adapt to and knowing when | asap versus
thus better product | features . . L
desian quickly changing to partner / ask for | waiting for the
9 environment help "100%" solution

Using this table, the raw data of this survey makes it clear how much contextual information is
present (in some responses) in the CSFs-only query. The following three extracts show this:

1. "We understand different technologies in the solar industry as well as cooling systems, and
water treatment” (Table 1, Company 4, CSF3)

a. Contextual information:

i. Solar industry
ii. Cooling systems
iii. Water treatment
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2. "Our employees are Al experts" (Table 1, Company 1, CSF1)
a. Contextual information:
i. Artificial Intelligence Experts
3. "Efficient sourcing of core components (hardware) and build a sustainable business model on
top of it" (Table 1, Company 3, CSF4)
a. Contextual information:
i. Hardware-based
ii. Achieve a sustainable business model

Example (Fig. 10) based on Fig. 7:

Further context “Hardware-based”
variables and nested
context according to the Business

above context definition Model

"Efficient sourcing of core components “Achieve a
(hardware) and build a sustainable sustainable
business model on top of it" (Table 1, business model”
Company 3, CSF4)

Fig. 10. Example of a CCSF based on Company 3 from Table 1 (own representation)

These three small examples show what information is available in the raw data of a simple query of
CSFs alone. This contextual information is valuable because it allows for a more specific evaluation
of the start-up (indicative).

Result of the survey:

e Start-ups automatically give more specific, detailed CSFs and use technical terms.

e Start-ups from different contexts / industries cite very different factors.

e Start-ups are very focused on their context and are therefore very specific. Therefore, they
also answer specifically.

Having shown that CSFs can also contain contextual information due to the raw data, there is clearly
a loss of data when aggregating into general CSFs.
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Therefore, the following examples in the comparison

CCSF (survey) & CSF (from examined papers)
to illustrate the difference more clearly. For this purpose, a CCSF is compared with a similar CSF.
Examples:

1. CCSF: "We understand different technologies in the solar industry as well as cooling systems,
and water treatment” (Table 1, Company 4, CSF3)
g

CSF: "Product Technology" [13]

2. CCSF: "Relevance for car dealer” (Table 1, Company 2, CSF2)

g

CSF: "Technology is the main factor” [14]

3. CCSF: "Efficient sourcing of core components (hardware) and build a sustainable business
model on top of it" (Table 1, Company 3, CSF4)

g

CSF: "Supply Chain Integration” [18]

Itis also noticeable here in the categorisation / classification / aggregation in CSF compared to CCSF
that important information is missing in CSF. Therefore, data loss automatically accompanies the
formation of CSFs, as the contextual information is removed.

7. Conclusion

7.1 Answers to the research questions
1. How are context-based critical success factors defined?

Answer: "A CCSF is determined by context variables that make it work only exactly in its
context. The CCSF is only valid there."”

2. What is the advantage of this method?

Answer: The CCSF method offers the advantage that data is not aggregated to a generally valid
CSF and thus data loss occurs, which, however, is highly relevant for the evaluation of the start-
up. Thus, critical success factors can be mapped more accurately and are valid exactly for this
start-up.
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3. Does current research address critical success factors in start-ups in their respective
contexts?

Answer: A systematic literature review has shown that current research does not address
critical success factors in a context-based manner. Thus, this research question can be answered
with "no" (theses 1 and 2 from the section "Current research” falsified with measurement
criterion M1).

7.2 Critical view

In contrast to the CSF, the CCSF can contain contextual information that makes it more specific in
the assessment and thus more accurately in fitting the start-up. Critically, the contextual parameters
that describe the CCSF and how they are selected need to be questioned. In this paper, it was only
shown that CSFs generate a loss of data due to the missing marginal information or aggregation. An
analysis regarding the more exact forecast or the more exact "match" of CSF & CCSF regarding the
success / forecast of the start-up still has to be conducted. However, this paper has laid the
foundation for a context-based analysis of CSFs, which can be further developed into an empirical
comparison / measurement.

7.3 Discussion
The CCSF is of great interest from different perspectives.

For the first time, contextual information is included in the analysis of company’s success factors
and data loss is prevented. In addition, the CCSF is dynamic enough to include different types of
contextual information and thus present a framework that can be applied to different companies.

When a different view is taken into concern, it can be discussed to what extent the CCSF is superior
to the CSF in terms of forecasting ability or meaningfulness. This statement can only be made if
further analysis of the CCSF are carried out and thus a data basis with different company contexts
is assessed (see also section "Outlook").

7.4 Limitations

The present paper has been dealt with in great detail in terms of the literature review and it could
be shown that CCSFs are not dealt with in current research. Theories on the topic were also not
found and therefore developed and demonstrated for the first time in this paper. The limitation of
the paper, however, is the small number of survey participants, although the survey nevertheless
shows a clear tendency for start-ups to respond in their respective contexts and thus a loss of data
may occur when aggregating the data (usual proceedings). In order to gain further insights, the
present survey should be extended.

7.5 Outlook

Further research in this area can be supported by data models that help to cluster start-ups, thus
predicting more accurate outcomes and forecasts for the specific success of start-ups.
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