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Abstract

Small and medium-sized enterprises (SME) are under increasing pressure to digitalize in order

to remain competitive. However, they often lack the resources, capabilities, or strategic clarity

to initiate such transformations. While the Business Model Canvas (BMC) is widely used

as a planning tool, it is not specifically designed to address the challenges and priorities

of SME digitalization. This thesis presents the development of a Digital Transformation

Canvas tailored to the SME context. Using the DSR approach, a structured literature review

was conducted to identify existing canvas models as well as SME digitalization literature to

synthesize these findings into seven overarching clusters. The resulting canvas prototype was

evaluated and adapted through three evaluation cycles in the form of an expert interview

and two case studies with real SME. The Digital Transformation Canvas aims to offer SME

a structured and clear way to reflect on their digital transformation potential and challenges.

While further testing is required, the results indicate practical applicability and relevance for

use in workshops or ideation.

ii



Contents

List of Figures vii

List of Tables ix

List of Abbreviations xi

1 Introduction 1

2 Research Design 3

3 Structured Literature Review 7

3.1 Planning the SLR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

3.2 Conducting the SLR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

4 Current State of Research 11

4.1 Digital Transformation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

4.2 Canvases Identified in Literature . . . . . . . . . . . . . . . . . . . . . . . . 12

4.3 Clusters Identified in Literature . . . . . . . . . . . . . . . . . . . . . . . . 18

4.3.1 Employees & Organisation . . . . . . . . . . . . . . . . . . . . . . . 19

4.3.2 Compliance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

4.3.3 Sustainability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

4.3.4 Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

4.3.5 Digital Transformation Drivers . . . . . . . . . . . . . . . . . . . . 24

4.3.6 Value Creation & Delivery . . . . . . . . . . . . . . . . . . . . . . . 25

iii



Contents

5 Canvas Development 27

5.1 Canvas Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

5.1.1 Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

5.1.2 Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

6 Cycle 1 - Expert Interview 33

6.1 Interview Preparation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

6.2 Findings and Implications for the Canvas . . . . . . . . . . . . . . . . . . . 34

6.3 Evaluation against DSR Criteria . . . . . . . . . . . . . . . . . . . . . . . . 35

6.4 Questionnaire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

7 Cycle 2 - Case Study: Haas Metallverarbeitung GmbH 39

7.1 Haas Metallverarbeitung GmbH . . . . . . . . . . . . . . . . . . . . . . . . 39

7.2 Methodological Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

7.3 Application of the Digital Transformation Canvas . . . . . . . . . . . . . . 41

7.4 Findings and Interpretation . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

7.5 Implications for the Digital Transformation Canvas . . . . . . . . . . . . . . 44

7.6 Evaluation against DSR Criteria . . . . . . . . . . . . . . . . . . . . . . . . 45

8 Cycle 3 - Case Study: Federle Holzbearbeitung GmbH 49

8.1 Federle Holzbearbeitung GmbH . . . . . . . . . . . . . . . . . . . . . . . . 49

8.2 Methodological Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

8.3 Application of the Digital Transformation Canvas . . . . . . . . . . . . . . 50

8.4 Findings and Interpretation . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

8.5 Implications for the Digital Transformation Canvas . . . . . . . . . . . . . . 52

8.6 Evaluation against DSR Criteria . . . . . . . . . . . . . . . . . . . . . . . . 52

9 Results 55

9.1 Usage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

10 Discussion 57

10.1 Reflection on Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

iv



Contents

10.2 Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

10.3 Suggestions for Future Research . . . . . . . . . . . . . . . . . . . . . . . . 59

11 Conclusion 61

Bibliography 63

Appendix 75

v





Listof Figures

2.1 Research Model adapted from Hevner and Chatterjee [30] . . . . . . . . . 3

3.1 Process and Results of the SLR . . . . . . . . . . . . . . . . . . . . . . . . 10

4.1 Cluster occurences in canvases . . . . . . . . . . . . . . . . . . . . . . . . . 19

4.2 Cluster comparison between canvas and SME DT literature . . . . . . . . . 20

5.1 Digital Transformation Canvas Prototype . . . . . . . . . . . . . . . . . . . 28

7.1 Digital Transformation Canvas for Haas Metallbau GmbH . . . . . . . . . 42

7.2 Transcribed Digital Transformation Canvas for Haas Metallbau GmbH . . . 47

9.1 Digital Transformation Canvas for SMEs . . . . . . . . . . . . . . . . . . . 55

1 Snippet of the Synthesis Table . . . . . . . . . . . . . . . . . . . . . . . . . 83

2 Digital Transformation Canvas for Federle Holzbearbeitung GmbH . . . . . 84

vii





ListofTables

2.1 Research Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3.1 Settings SLR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

3.2 Selection Criteria SLR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

4.1 Identified Canvases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

4.2 Canvas Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

4.3 Canvas Clusters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

5.1 Sources of Canvas Fields . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

6.1 Canvas Evaluation after Cycle 1 . . . . . . . . . . . . . . . . . . . . . . . . . 35

6.2 Overview of Canvas Details . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

7.1 Canvas Evaluation after Cycle 2 . . . . . . . . . . . . . . . . . . . . . . . . 46

8.1 Canvas Evaluation after Cycle 3 . . . . . . . . . . . . . . . . . . . . . . . . 53

ix





ListofAbbreviations

BMC Business Model Canvas

DSR Design Science Research

DT Digital Transformation

SLR Structured Literature Review

SME Small and medium-sized Enterprises

xi





1 Introduction

In Germany, Small and Medium Enterprises (SME) represent over 99% of businesses and

generated more than 2.5 billion euros in 2022, which is more than quarter of the total ger-

man revenue [48]. The term SME is defined by clear boundaries in germany. A company

counts as SME if it has less than 250 employees and an anual revenue under 50 million

euro [71]. Even though they usually have limited time and financial ressources, these com-

panies have to constantly keep up with new technological advancements [44]. However,

simply implementing new technologies is not enough to gain a competitive advantage [59,

43]. More importantly, these companies need to consider whether existing business models

can be improved or entirely new ones must be developed in order not to fall behind. Be-

sides constraints of time and limited financial ressources, not knowing where to start with

digital transformation (DT) makes it difficult for such companies to keep up [47]. Tools

and frameworks like Osterwalders Business Model Canvas (BMC) try to provide guidance

for these challenges. However, literature suggests that the BMC is not optimally suited for

digital transformation [10]. While there are canvas-based models in literature that address

digitalization [10, 17, 69, 68, 32], they are often complex and not specifically designed for

SMEs. Through a structured literature review (SLR), this thesis aims to identify which dig-

ital transformation canvases currently exist in literature, and whether there is a gap between

existing tools and the specific needs of SMEs. Based on the Design Science Research (DSR)

approach by Hevner et al. [31] the results of the SLR are then used to establish a knowledge

base for designing an updated canvas for digital transformation for SMEs which acts as a first

step for ideation and design of new digital business models. The canvas is then evaluated for
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1 Introduction

DSR criteria in three evaluation cycles, consisting of an expert interview and two real-world

case studies in german SMEs.
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Figure 2.1: Research Model adapted from Hevner and Chatterjee [30]

This thesis aims to create a canvas that helps drive digital transformation for SMEs. To pro-

vide structure and scientific rigor for the design and evaluation of the Digital Transformation

Canvas, this thesis’ research follows the Design Science Research (DSR) approach proposed

by Hevner et al. [31]. DSR is particularly suited for developing such an artifact, since it

ensures that it is both relevant to practice while still being grounded in scientific knowledge.

For this, Hevner and Chatterjee developed a model [30], which, when followed during re-

search, design, and evaluation, helps ground the artifact design on relevant literature, while

bringing it together with the environment it is supposed to be used in. Additionally, itera-

tive development is ensured by structuring the research process into alternating design and

research phases. This enables making changes to the artifact after evaluation and then testing
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2 Research Design

the updated version again in a new environment. Figure 2.1 shows the research model of this

thesis adapted from Hevner and Chatterjee [30]. Located in the middle, it shows the artifact

developed and its evaluation criteria during assessment. Usability assesses how intuitive it is

to work with the canvas during application. Understanding refers to how clearly the canvas

fields are perceived and interpreted by the user. Usefulness describes the extent to which

the canvas is considered relevant for helping with digital transformation activities within the

company. Flexibility assesses how well the canvas can be applied across different industries

and sizes, acknowledging that a SME with ten employees may differ from one with 100.

The environment describes the setting the artifact should be used in and its accompanying

requirements. The knowledge base shows how the scientific foundation should be built up

as well as the methodologies used to accomplish this. Over the course of this thesis, the

artifact will be assessed and refined in three cycles. The first assessment happens in an expert

interview; the second and third cycles are used to assess the artifact through real-world case

studies in German SMEs. After every cycle, the artifact is evaluated against the evaluation

criteria in Figure 2.1. Additionaly, an assessment is given for each criterion, consisting of

weak, medium, good or high.

Table 2.1: Research Design

RQ Research Question Methodological Ap-
proach

Expected Results

RQ1 Which existing canvases for
digital transformation can be
identified in the literature
and how are they designed?

SLR Overview over existing
Canvases for Digitalisa-
tion

RQ2 How do the insights of RQ1
compare to SME digitaliza-
tion literature, and how can
these be synthesized to de-
sign a comprehensive canvas
for SMEs?

SLR Canvas Prototype

RQ3 How applicable is the canvas
when applied in a practical
SME context?

Expert Interview, Case
Studies

Evaluated and Updated
Canvas

To further structure the thesis, three research questions have been developed, as seen in Ta-

ble 2.1. These are addressed over multiple chapters. RQ1 guides the creation of a knowledge

4



foundation, which is accomplished by conducting a structured literature review. The goal of

RQ2 is to synthesize these results in the form of a canvas prototype for DT in SMEs. This

results in RQ3, which is addressed towards evaluating the canvas based on the evaluation cri-

teria defined in Figure 2.1. The scope of this thesis is about conceptualizing and evaluating a

helpful tool for SMEs that can be used as a first step of planning and as moderation device,

not about creating a statistically validated instrument. Thus, the expert interview and case

studies don’t aim to directly measure the success of the canvas in practice, but to evaluate

it, find weakpoints and refine it according to feedback in an iterative process.

5





3 StructuredLiteratureReview

Researchers argue, that SMEs struggle with digital transformation because of time restraints

and not knowing where to start [44]. Tools like the BMC mentioned in the introduction

can guide through such transformations by helping in planning, testing of certain scenarios

and recognising hidden potentials [56]. Since the BMC is not specialized on digital trans-

formation and SMEs [10], a structured literature review aims to identify canvases catered

specifically to digital transformation. In addition, the review includes a search for guidelines,

principles and barriers addressing SME digitalization. The SLR, as seen in Figure 2.1, is also

the first step and main methodology in establishing a knowledge base to ground the Digital

Transformation Canvas on.

3.1 Planning the SLR

To structure the process of reviewing literature and to research without bias [74], the SLR

in this thesis is based on guidelines and principles defined by Tranfield et al., Kitchenham

et al., Schryen and Oosterwyk et al. [74, 38, 70, 55]. The overall review took place in

April 2025 and was guided by the three-phase model outlined by Tranfield et al., which

consists of planning, conducting, and reporting [74]. For the planning phase, search terms

and selection criteria were defined by following the process described by Oosterwyk et al.

[55]. As no single source contains all relevant journals, it is suggested to search at least three

differrent databases [38] to ensure sufficient scientific coverage. Thus, the following three

scientific databases were selected:

• IEEE Xplore: focus on technology-oriented publications

7



3 Structured Literature Review

• ScienceDirect: access to business, management, and information systems literature

• SpringerLink: additional source of articles with interdisciplinary coverage

ScienceDirect and IEEE Xplore are proposed as appropriate databases for IS-research [70].

While SpringerLink is not explicitly named by Schryen, they recommend to also use non-IS

databases [70]. At first, two different search terms were defined. One for searching canvases

addressing digital transformation (Search Term 1) and one for identifying literature relating to

digitalisation guidelines or principles in SMEs (Search Term 2). After an inital search with

both terms, an additional search term was defined to cover more articles regarding SME

digitalization (Search Term 3). The searched fields varied across databases due to differences

in their search functionalities. The exact search terms and corresponding database settings

are presented in Table 3.1.

3.2 Conducting the SLR

In the second phase, the defined search settings where used to search the three databases.

For search term 1, it was defined that the term ’canvas’ has to appear directly in the title

of each article, to get more specified and narrowed down results. Resulting articles where

added to the literature management tool Zotero via the Zotero Connector addon for the

Firefox browser. As an inital first subdivision, articles addressing canvases where added to

a different folder than those belonging to SME digitalization. After checking for duplicates

and removing articles not accesible via the resarch licence of Frankfurt University of Applied

Sciences, the articles where screened according to predefined criteria which are based on the

recommendations of Okoli [54], displayed in table Table 3.2.

Regarding the content of the papers, literature that focused too narrowly on specific top-

ics was excluded and moved to a separate ”delete” folder. Examples include canvases designed

specifically for the circular economy or literature referring to canvases in a completely dif-

ferent context, such as physical canvases to paint on. The same goes for SME digitalization

literature, where focus was often to narrow on a specific sector of SMEs. The resulting pa-

pers where then combined in a new bibliography folder, to be exported as an automatically

8



3.2 Conducting the SLR

Table 3.1: Settings SLR

Database IEEE Xplore ScienceDirect SpringerLink

Search Term 1: ”Digital Transformation Canvas OR Digitalization Canvas”

Search in: Keywords All Metadata Title, Abstract,
Keywords

Additional
Settings:

”Canvas” in Title ”Canvas” in Title -

Search Term 2: ”Digitalization Principles SME OR Digital Transformation
Principles SME OR Digitalization Guidelines SME OR
Digital Transformation Guidelines SME”

Search in: Keywords All Metadata Title, Abstract,
Keywords

Additional
Settings:

”SME” in Title - -

Search Term 3: ”SME AND (Digitalisation OR ”Digital Transformation”)”

Search in: Title Title Title

Additional
Settings:

- ”Downfalls OR
Difficulties OR
Driver*” in
Keywords

”Downfalls OR
Difficulties OR
Driver*” in
Keywords

Table 3.2: Selection Criteria SLR

Criteria Research Question
Accessibility Must be accesible via the FraUAS license
Language English or German
Content Must help answering at least one of the RQs

updating .bib file using BetterBibTeX. The screening process and results of the SLR are

displayed in Figure 3.1

9



3 Structured Literature Review

SpringerLink
n=70

IEEE Explore
n=24

ScienceDirect
n=46 Additions through

Backwards Search,
Manuel Search

n=18Search Results n=140

Removal of
Duplicates

n=0

Search Results n=140

Removal of
non-accessible

n=19

Search Results n=121

Content
not fitting
n=72

Search Results n=67

Addressing SME’s
n=42

Addressing Canveses
n=25

Figure 3.1: Process and Results of the SLR
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4 Current StateofResearch

Relevant articles for establishing a knowledge base according to Figure 2.1 where searched,

selected and screened in chapter 3. This chapter aims to present these findings in a structured

manner. The first section provides an overview over digital transformation in general as

well as identified canvases addressing it. Following on that, clusters are created based on

reoccuring topics and dimensions found in canvases and compared to relevant literature on

SME digitalization.

4.1 Digital Transformation

Digital Transformation (DT) encompasses leveraging digital technologies to either transform

existing business processes or create new ones [44]. This goes beyond digitalisation, which

focuses primarily on improving or automating existing processes through the use of tech-

nology [62, 29]. Both terms are not to be confused with digitization, which adressess the

process of changing analog information, like physical documents, into digital information

[62]. While this may be a part of DT, it is not a synonym. Looking at DT, Nwankpa and

Roumani limit digital transformation to the change of an organisation to the usage of ”big

data, analytics, cloud, mobile, and social media platform[s]” [53]. Heilig, Schwarze, and Voss

define it in a broader way, by including every technology with digital elements, which can

be leveraged for value creation, to be used for DT [29]. Thus, technologies like internet of

things or artificial intelligence can also be used for DT [29, 6]. However, digital technologies

on their own do not create any value [59]. Much more, it depends on how the technology

is used and leveraged by an organization to create a positive effect [19]. Matt, Hess, and Ben-

lian name four main dimension of digital transformation: How the technology is used, how

11



4 Current State of Research

it changes value creation, how the organisation structure changes and how DT is influenced

by financial aspects [44]. The usage of the technology itself can manifest in various ways

depending on the technology used, for example through gathering real-time machine data to

create a digital twin which improves production planning [76]. Depending on use, DT can

impact value creation in a multitude of ways. On one side, an organization’s value creation

can be improved by automating or improving existing processes, resulting in reduced costs or

improved quality offered to the customer. On the other side, it can also include the ability

to offer completely new value to the customer. This could express itself through the offering

of additional digital services or completely new business models, like offering products in

a webshop and enabling the customer to buy the organization’s products from anywhere

[61]. This transformation can impact a company’s organisation structure to varying degree

depending on the DT [44, 49, 21]. Thus, organizations have to consider which processes

will change, and how this will impact employees or other processes [45, 21, 49]. Another

influencing factor to consider are financial aspects. Investments into DT can range from

low cost for small improvements to high costs for transformations which change the whole

business model of a company. Thus, next to the question ”if” a new digital technology

should be leveraged, a company also has to ask themselves ”when” [44]. Implementing a

new digital technology before competition might enable offering unique value to customers,

which the competition is not able to. However, this can also come with increased risks,

where customers might switch to competition if an organizations business model is unstable

or unsustainable [44].

4.2 Canvases Identified in Literature

Before prototyping a Digital Transformation Canvas for SMEs, existing canvases addressing

DT were reviewed to create a status quo. This procedure is also used by other researcher

creating canvases [32, 69]. The resulting findings enable synthesizing recurring topics and

dimensions in literature and grouping them into clusters. This section begins by presenting

the identified canvases and by providing a short overview on their design. To streamline this,

12



4.2 Canvases Identified in Literature

Table 4.1: Identified Canvases

ID Author Year Fields Basis Ref.
C01 Lattemann et al. 2023 12 Service Canvas [41]
C02 Köster and Mache 2017 20 New [39]
C03 Humbeck et al. 2020 7 New [33]
C04 Holzner et al. 2023 9 BMC [32]
C05 Hajishirzi 2023 7 New [27]
C06 Garmann-Johnsen et al. 2024 13 TLBMC [23]
C07 Garmann-Johnsen et al. 2021 9 New [24]
C08 Fischer et al. 2019 9 New [21]
C09 Van Der Valk et al. 2024 59 New [76]
C10 Schlimbach und Asghari 2020 13 BMC [69]
C11 Sathananthan et al. 2017 9 BMC [68]
C12 Robra-Bissantz et al. 2020 12 New [63]
C13 Pöppelbuß und Durst 2017 14 VPC [59]
C14 Moencks et al. 2022 15 New [49]
C15 May et al. 2024 45 New [46]
C16 Bachmann et al. 2025 18 BMC [10]
C17 Elia et al. 2024 11 New [18]
C18 Dingli et al. 2025 7 BMC [17]
C19 Andre et al. 2018 11 New [4]

common themes between the canvases were identified for improved comparison. Table 4.1

offers an overview over identified canvases.

Developing a canvas is a time and ressource intensive process. Thus, it might be more suit-

able for researchers to build on an existing tool, which is already widely used and validated,

instead of developing a completely new model. This is apparent in identified literature, which

makes the underlying basis one feature that can be used to categorise the canvases found. The

most common tool used as a basis for development is the Business Model Canvas (BMC)

by Osterwalder et al. [56]. The BMC outlines the key elements of a business, including its

key processes, customers, revenue and costs [56]. In addition to that, the BMC has seen ex-

tensive testing in practice, among others through collaboration with over 400 international

experts [56]. Thus, it offers a validated base which can be altered or adapted to fit more

specialized purposes. Of 19 canvases reviewed in this thesis, 7 base their canvas on the BMC

[32, 69, 68, 10, 17] or relating models like the Value Proposition Canvas (VPC) [57] and the

Triple Layered Business Model Canvas (TLBMC) [35]. While the VPC fully focuses on an

organization’s value proposition towards its customers and how it matches their needs [57],

13



4 Current State of Research

the TLBMC consists of three versions (”layers”) of the BMC, which are supposed to include

social and environmental aspects into the original, economic BMC [35]. One example for

how those established canvases can be adapted is provided by Pöppelbuß et al. They use the

VPC as basis and specialize it for designing digital services through additionaly displaying

usage of data and analytical capabilities and making sure these services match the customer’s

demands [59]. While it offers a good base, the BMC is not directly suited for using it to

depict a digital business model [10]. Crucial components of DT, like the importance of data

as digital driver for transformation or as a way of creating value together with the customer

are not directly displayed [69]. Bachmann et al. argue, that one of the strengths of the BMC

- its oversimplification of a business model - might also be a weakness since it neglects factors

like barriers to entry and regulations [10]. Particularly in DT of business models, where usage

of customer data can play a crucial part, it might be important to map out corresponding

regulations. However, some of the identified canvases are also new designs, not explicitly

based on existing canvases [39, 33, 27, 24, 21, 76, 63, 49, 46, 18, 4]. This raises the question

why, although the BMC is a well-validated tool, many canvases still invest additional effort

into developing entirely new ones. The answer may be found when looking at the perspective

through which they are designed. The BMC uses a business-centered perspective, which means

it tries to offer a holistic view over the whole business model of a company [56]. Canvases

focusing on this perspective [39, 33, 32, 24, 69, 68, 59, 18] try to depict the whole company

and foster digitalisation through adding specific elements like co-creation [24] or digital servi-

tization [59]. However, only four of 11 canvases with new designs use the business-centered

perspective [18, 33, 24, 39]. Canvases taking on a human-centered perspective [41, 21, 63,

49], move the human in the middle of the process or business model, be it the employee

[49, 21] or the customer [63, 41]. They can come with the downside, that they focus to

much on the human and neglect other parts of the business model for this. Two other

canvases have a perspective which is more diverse and multi-centered [24, 10]. They try to

display the whole business model, while also specializing it towards certain themes they deem

important. Bachmann et al.’s canvas does this by displaying the core elements of the BMC,

while also adding elements focusing on sustainability and digitalisation. As an example, this

14
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is accomplished through an additional field evaluating sustainable and digital capabilities of

the organization [10]. Two identified canvases have sustainability as their main perspective

[17, 27]. Dingli et al. display how certain processes and their implementation in a company

can affect sustainability. They do this by adding ”economic, social and sustainable triggers”

to the canvas. These ”triggers” can lie in every area of the business model. For example, they

name the usage of online self-service and digital communication channels as environmental

triggers, driving sustainability [17]. Hajishirzi also mention the need for sustainable business

models and encourage directly thinking about which processes can be changed to increase

a company’s impact on sustainability [27]. They directly connect the use of digital tech-

nology with improving this. However, for one they talk about changing processes to make

them more sustainable, but not about the impact on other areas of the company like costs,

employees or the customer. For another, while the use of digital technologies is proposed,

they do not generate value for the customer on their own and there is no possibility in the

canvas to display how this technology can be leveraged to do this [27]. Technolgy-centered

canvases [76, 46, 4] fully focus on one specific technology. Andre et al. offer a framework

for evaluating certain technologies [4]. The other two canvases both are highly specialized

canvases designed to support the introduction of IIoT and Digital Twins within firms, re-

spectively [46, 76]. What sets them apart the most from other canvases is the point in time

they are used. Technology-centered canvases are designed to help implementing technology.

Other canvases are often used when the exact change to a business model is not yet known

and thus neither the technology. So they could be used consecutively. Such canvases require

a greater level of detail than canvases that map business models on a high level. This is con-

firmed by looking at how the canvases are built. Regarding the number of fields, the two

technology-centered canvases [46, 76] are clear outliers, with 45 and 59 fields, respectively.

Besides those outliers, identified canvases have an average of just 12 fields. The number of

elements in a canvas is of special importance for SMEs. In addition to increased complexitiy,

a high number of canvas fields might lead to SMEs being unsure of the time investment

needed for learning and using it. Further information on identified canvases’ goals, strengths

and weaknesses can be found in Table 4.2.

15



4 Current State of Research

Table 4.2: Canvas Overview

ID Perspective Goal Strength Weakness

C01 Human-
Centered

Develop digital
services

Strong customer
focus

No consideration on
how service is created

C02 Business-
Centered

Guide the entire
DT process

Displays AS-IS and
TO-BE, Roadmap

Not suitable for
ideation, too
extensive

C03 Business-
Centered

Offer holistic
overview

Focus on which
processes have to be
changed and how
they change for
employees

Low customer focus,
No consideration on
how change could
affect employee’s
work environment

C04 Business-
Centered

Digital Readiness
Check based on
BMC

Contextualizes BMC
elements with
digitalization through
questionnaire, High
focus on SMEs

Tool for next step
after using BMC,
not directly a canvas

C05 Sustainability-
Centered

Connect
sustainability
and DT

Helps preparing
business model for
sustainability

low focus on value
creation, employees,
customers

C06 Multi-
Centered

Introduce
co-creation as
tool for DT

Addon to well
established model,
thus easy to use

Co-creation as the
only driver for DT

C07 Business-
Centered

Introducing
co-Creation as
Tool for DT

Focus on digital
capabilities

Co-creation as the
only driver for DT,
no customer

C08 Human-
Centered

Integration of
employees into
BM development

Focus on
organizational
acceptance of BM
through employees

Canvas loses focus
on customers and
environment

C09 Technology-
Centered

Implementing
digital twin

In-depth guidance
for company wanting
to implement digital
twin

Focus solely on
digital twin
implementation,
complex

C10 Business-
Centered

Further develop
BMC for DT

Contains important
DT aspects like data
and technological
environment

Completely new
design, even though
many elements are
based on the BMC,
needless complexity

Continued on next page
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Table 4.2 – continued from previous page

ID Perspective Goal Strength Weakness

C11 Business-
Centered

Further develop
BMC for DT

Adaptions to BMC
for DT

Canvas itself doesn’t
really encourage DT
thinking (no DT
elements)

C12 Human-
Centered

Developing
services

Strong customer
focus

No consideration on
how service is created

C13 Business-
Centered

Further develop
BMC for DT

Well known method
still used in addition
to new DT Elements
like data, tech

BMC, VPC, and
additional elements
can be information
overflow, still no
organizational aspects

C14 Human-
Centered

Integrating
technology into
existing processes

High focus on
workforce

Process has to be
already established

C15 Technology-
Centered

Implementing
IIoT

In-Depth guidance
for company wanting
to implement IIot

Focus solely on IIoT
implementation,
complex

C16 Multi-
Centered

Further develop
BMC for DT
and sustainability

Adapts well known
method for DT

Not been tested in
practice yet, only
based on literature
found in 1 database

C17 Business-
Centered

Foster
digitalization

Elements like KPIs,
project specifics,
data, security

no empirical
validation, no
specialization on
company size

C18 Sustainability-
Centered

Further develop
BMC for DT
and
Sustainability

Known elements
from BMC and DT
elements (technolgy,
innovation)

No consideration of
costs or revenue
streams

C19 Technology-
Centered

Evaluate Digital
Technologies for
benefit

Easy to use canvas
for selecting fitting
technologies for DT

No considerations on
how to integrate
selected technologies
into BM

Overall, this section addressed RQ1 by identifying various canvases related to digital trans-

formation and discussing differences in their design, as well as evaluating their respective

strengths and weaknesses.
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4.3 Clusters Identified in Literature

To develop a Digital Transformation Canvas for SMEs, it was first necessary to review existing

canvases addressing digitalization in order to synthesize recurring topics and dimensions and

group them into clusters. For synthesis phase, the guidelines of Schryen were followed [70].

They recommend to structure synthesis based on reoccuring concepts and not on authors.

To accomplish this, a excel table was created with one column for the examined canvases

and additional columns for identified dimensions, see Figure 1 in the appendix. For each

new dimension, a new column was added. The table with all identified dimensions spanned

many columns with unrelated dimensions and was thus unfit for synthesis. Further, the

adressed dimensions in the examined canvases are often called different while sharing common

themes, being similar to a degree or sometimes simply being synonyms. As part of the

synthesis, these dimensions were thus clustered into 7 generalized categories. As clusters can

either be new or based on existing concepts [70], the categories Employees & Organization,

Compliance, Environment, Digital Transformation Drivers and Sustainability were formed

freely by clustering relating dimensions. In contrast, the categories Value Creation and Value

Delivery were adopted from existing literature, and consist of dimensions already described in

the BMC [56]. In addition, literature regarding SME digitalization is analyzed and compared

to the clusters to contextualize the findings and identify gaps. One aspect that had to be

especially considered during the analysis was that literature on SME digitalization might reveal

recurring topics not covered in canvas literature at all. In such a case, a new cluster would

have been introduced to reflect this. However, throughout the review, no such topic emerged

that would have justified the creation of an additional cluster. Table 4.3 displays the created

clusters with relating canvas references, while Figure 4.1 compares cluster occurences over

identified canvases. Figure 4.2 compares the distribution of clusters between canvases and

SME digitalization literature. In the following section, the identified clusters are examined

in detail.
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Figure 4.1: Cluster occurences in canvases

Table 4.3: Canvas Clusters

Cluster References
Value Delivery [39, 33, 32, 23, 21, 69, 68,

59, 46, 10, 18, 17, 4]
Value Creation [41, 39, 33, 32, 27, 23, 24,

21, 69, 68, 63, 59, 10, 17]
Employees & Organisation [39, 33, 27, 24, 21, 69, 49,

18, 4]
Compliance [27, 69, 49, 18]
Sustainability [27, 23, 10, 18, 17]
Digital Transformation Drivers [41, 39, 33, 27, 24, 21, 76,

69, 68, 63, 59, 49, 46, 10, 18,
4]

Environment [27, 24, 23, 69, 49, 10]

4.3.1 Employees & Organisation

With every DT come changes to a company’s organisational structure [44]. Employees are

influenced by this to varying degrees. Considering these factors during a digital transfor-

mation is crucial for its success. Thus, this cluster encompasses considerations towards the

company’s employees, their needs, knowledge and capabilities and the environment they work

in. Over 40% of identified canvases address these topics. Four of those directly display how
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Figure 4.2: Cluster comparison between canvas and SME DT literature

employees and their work environment are affected by change [4, 49, 21, 33]. A superfi-

cial mention of employees occurs in the BMC, where employees are considered as part of

the field ”Key Ressources” [56] and thus put on the same level as machines or buildings.

Some identified canvases show the need to integrate them deeper in the process of designing

business models [21, 49]. Fischer et al. state that while the BMC includes employees as key

ressources, there is no consideration for how exactly work processes can change for them

[21]. However, DT can encompass the automatization of work processes, which might make

fear of being replaced a significant concern for employees [49]. By adding considerations like

how employees of different departments interact with each other, how their tasks may change

and by thinking about acceptance criteria from the sight of employees for a new process [21,

49], possible cases for resistance can be identified at the start of the project and adressed

accordingly. Another point of discussion is, what happens if a employee with large amounts

of knowledge leaves the company. Especially for SMEs, this can be difficult since they already

struggle with finding skilled workers. Thus, companies must think about what happens when
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such a case occurs [49]. Another area of perspective is not only looking at employees who

will use the new process in the future, but also at the ones that are implementing it [33],

which can materialize in questions like ”who is part of the project team?”, ”in what way are

they supposed to work together?” or by definining which milestones should be celebrated

[33]. This has the goal of making sure to keep the team motivated and satisfied during

the whole change process, which is one of the main factors of succesfull transformations, as

defined by Kotter [40]. Looking at SME digitalisation literature, considering employees dur-

ing digital transformation is widely proposed as a crucial factor for successfull digitalisation

[64, 26, 34, 45, 25, 50, 36, 79, 5, 11]. In addition to the concern mentioned above, Juhe

and Dossou state fear of lacking technical knowledge as another concern for employees [36].

While this is a relevant issue especially for SMEs, it can be mitigated through managing and

implementing organisational learning [79, 2] and through appropriate leadership [11]. This

way, employees not only have less concerns, but will also be able to positively contribute

to DT projects through learning new skills, better performance [79] and even being able to

identify future possibilities for digitalisation in the company [79]. Especially for SMEs, with

a lower number of employees which often possess high amounts of knowledge [65], compa-

nies could use canvases addressing these concerns to show employees that replacement due

to process automation or fear of not being able to keep up may not be a concern. Much

rather, it could show how their lifes can be made easier and their knowledge can be used

more efficiently [26]. Overall it can be said, that consideration of employees in canvases is to

low in relation to its importance identified in literature. While there are canvases adressing

this topic in-depth [49, 21], most just keep it on a superficial level. Further, the canvases

focused on employees do it on such a detailed level, that no high level view of the company

is possible anymore. This opens up the need for a canvas finding the middle ground between

these two extremes.

4.3.2 Compliance

The cluster compliance covers the internal security measures that companies must adhere to,

as well as the relevant external regulations. As part of DT, companies have to work with new
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digital technologies, machines or tools, which can introduce new threats or increase existing

threats like it-security [42, 9], data privacy [34] or workplace safety [64, 12]. While there are

different definitions of a business model [13, 56], none of those mention security. This may

be the reason that only one identified canvas covers this topic [18]. Elia et al. implemented

one canvas area for ”DT Pitfalls”, fostering considerations about data security, regulations re-

garding data collection and possible areas of cyberattacks that may open up with increasing

degrees of digitalisation [18]. In literature regarding SME Digitalization however, security is

a widely discussed aspect [28, 64, 26, 34, 72, 9, 42, 20, 12]. SMEs in particular often lack

the resources to consider the potential security implications of digital transformation. Heidt,

Gerlach, and Buxmann even argue, that companies might just use this as an ”excuse to delay

IT security measures” [28]. No matter the reason, this increases the risk of a transformed

business model being more vulnerable. Still, in a representative survey of over 300 German

SMEs by FORSA, more than 60% of respondents answered that they do not consider cyber

attacks to be a significant risk [77]. So, in addition to a lack of resources, companies may

sometimes be simply not aware of possible risks. While these considerations are important,

Elia et al. specifically state that their canvas is not catered to a specific company size, and

encourages the development of tools specifically for SMEs [18]. It is further argued in litera-

ture that companies, and especially SMEs, should start thinking about security implications

from the moment they start considering changing a business model or designing a new one

[34]. In conclusion, the lack of a tool enabling SMEs to consider possible security risks from

the ideation phase onwards is evident.

4.3.3 Sustainability

Sustainability in general can be defined as having the well-being of the planet, people and

future generations as an agenda [67]. Thus, this cluster contains the considerations regarding

social or environmental sustainabiltiy found in literature. Several canvases for digitalization

are focused on sustainability [10, 18, 17, 23, 27]. Like previously defined, sustainability in

canvases can also be split in two concepts: social and environmental sustainability. While

some make it the main focus of their canvas [27, 17], some use it as additional consideration
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in a more holistic approach [23, 10, 18]. Garmann-Johnsen, Eikebrokk, and Olsen created a

canvas merging elements of the Triple Layered Business Model Canvas [35] in one and thus

covering environmental and social aspects next to economic aspects of the BMC. Another

canvas has one dedicated field called ”Planet” to cover socio-environmental sustainability

aspects [18]. Sustainability is not directly connected to DT and does not find any mention in

the reviewed literature for SME digitalization guidelines and hurdles. However, its occurence

in canvases shows its significance. Sustainability is an important factor in todays world,

where customers are more conscious about how the supply chain of companies may look

like. Looking at SMEs, remodelling an existing business model or introducing a new one

is a well planned step that does not happen often. Not considering environmental impacts

during modelling may result in disadvantages against competitors that do so. It is even more

important to consider in Europe because of the European Union’s commitment to being

the first climate-neutral continent by the year of 2050 [73].

4.3.4 Environment

Environment encompasses the external forces pressuring a company. In a study over more

than 500 SMEs in Pakistan [79], government regulations and pressure of competitors both

had a positive and significant impact on driving digital transformation [79]. The BMC covers

the environment surrounding the company only via further questioning and not as fields

[56]. Researchers seem to have identified this gap, since in some DT canvases identified in

literature, elements like government regulations and competitive pressure are considered [27,

69]. Instead of seeing it as competition, Garmann-Johnsen, Eikebrokk, and Olsen propose in

their canvas to think about partnering with other companies to create a collaboration network

[23]. They state, that this can create benefits for both companies, especially for ressource-

constrained SMEs [23]. Some canvases include the identification of trends in addition to

mapping competitors [69]. This could prove negative, since it is in the nature of trends,

that at some point they are not trends anymore. Especially for SMEs, which are mostly

reliant on one main business model generating most of their revenue (as for example Haas

Metallbau GmbH in chapter 7), focusing on a technology just because it is trending could
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prove fatal [44]. If trends prove to be useful, these may also be identified in competitor’s

business models. On the other hand, if a company first waits for competitors to test trends

and does not take risks, they will never be at the forefront of it [44]. However, Arroyabe

et al. note, that business environment alone is not enough for enabling digitalization, but

can create significant synergy effects when combined with internal digital capabilities of the

company [6].

4.3.5 Digital Transformation Drivers

The cluster Digital Transformation Drivers encompasses a large field of possible digital tech-

nologies enabling digital transformation in a company. As stated in section 4.1, digital tech-

nologies can not create any value by itself. A company has to integrate such technolgies into

its processes to leverage them for creating value [59]. This can take the form of offering a

new service, an improved product or convenience to the customer. If used right, it could

enable improving or changing a company’s business model. The integral part of Technology

in digital transformation has already been discussed in chapter 4.1. Thus, it is not surprising,

that it is also part of many canvases designed for DT. In fact, 16 of 19 examined canvases

contain fields relating to technology in various degrees. The focus on technology in canvases

ranges from in-depth focus for integration [46, 76] to one part of many in a holistic overview

of the business model [69, 27]. SMEs need to especially consider the use of technologies.

As already mentioned in 4.1, there is a financial aspect to consider when thinking about

DT. SMEs are limited in regards to this [25]. Employees are also strongly connected and

influential to the successful use of technologies, and SMEs can not afford to hire experts for

every new technology [81]. However, if there is not enough know-how in the company, a

technology can not be used to its full potential. For this, literature suggests the importance

of developing digital capabilities for SMEs [5].

Data can be used together with technologies to create value for a company. Multiple

canvases emphasize the importance of identifying how data can be utilized within a business

model [33, 69, 68, 59, 10, 18]. However, doing so requires a suitable infrastructure to collect

and manage this data [2]. Before that, a company must first recognize that such data exists
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and can be leveraged for value creation [2]. Larger organisations typically address this through

dedicated data science teams, which most SMEs lack [81]. Nevertheless, once potential data

applications are identified, it does not necessarily require a data scientist to extract value from

them. Even using business analytics to some degree may offer a positive impact [81]. The

role of data in digital transformation is also often recognized in SME digitalization literature

[72, 66, 81, 58, 20, 2]. Overall, it can be concluded that SMEs are capable of using data

to their advantage, but they first need to identify relevant opportunities to do so. A canvas

tool could support this process by helping reflect on potential data use cases. While several

canvases highlight the relevance of data, none are specifically designed for SMEs, and only

two have been evaluated in practice [59, 33]. This underlines the need for developing a tool

that addresses this gap.

4.3.6 Value Creation & Delivery

The clusters Value Creation and Value Delivery are described together because they have the

commonality to display the core of a busines, from generating value to delivering it to the

customer [56]. The cluster Value Creation contains core elements of every company that

adress how value is created, like needed ressources, activities and partners [56]. Costs also

arise on this side, which is why it was also added to this cluster. Value Delivery explains the

customers, the company’s relationship with them, and the respective contact and delivery

channels [56]. Thus, income is generated on this side and also added to the cluster. Both

clusters, Value Creation and Value Delivery, appear frequently in canvases. Value Creation

emerges 14 times, while seven of those occurences build on elements of the BMC [23, 69, 68,

59, 10, 17, 32]. Others still implement parts of these elements but call it different or change

the perspective. This can manifest in fields like ”Physical Environment” [21], ”Business” [39]

or ”Abilities” [39]. The distribution is similar for Value Delivery, where most recognize the

importance of integrating the customer in the business model. This often happens by in-

cluding the company’s value proposition towards the customer into the canvas [68, 69, 17,

10], which creates a connection between Value Creation and Value Delivery. This assures,

that the company’s value creation processes meet the customer’s needs. Overall, there is a
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gap between canvases adressing value creation and delivery and SME digitalization literature.

This difference can be explained through the use of different lenses or perspectives. Iden-

tified canvases often try to model and display the whole business model and thus include

these clusters as crucial. However, SME DT literature focuses more on challenges, barriers

and practical guidelines, as defined in the SLR. This can include the impact of digital trans-

formation on human ressources or the importance of enabling employees to increase their

digital capabilities [5]. As a result, core structural elements of a business model are addressed

less explicitly. This does not mean that they are unimportant. Much more, these clusters

need to be included in a canvas to allow companies to even start thinking about the more

specialized and focused topics found in SME Literature.
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A knowledge base to be used for this thesis was established in chapter 3 and chapter 4.

This chapter now aims to use these findings and gaps resulting from the SLR to create

an artifact, as seen in Figure 2.1, which can then be assessed and evaluated through further

methods. To accomplish this, requirements for designing the artifact, manifesting in the form

of the Digital Transformation Canvas for SMEs, are developed in this chapter based on the

knowledge base. As a next step, a canvas prototype is created based on these requirements,

to be used in further evaluation. This chapter’s sections further explain the created canvas

prototype and its elements for better understanding.

5.1 Canvas Development

While some canvas developers base their canvas mainly on preceding surveys [23, 56], others

use the results of a literature review as foundation for their canvas [18, 59, 10]. The latter

method is used in this thesis, as the findings and gaps identified through the structured

literature review in section 4.3 are used to derive initial design requirements for creating

a digital transformation canvas for SMEs. The resulting requirements are depicted in the

following.

Based on the results of chapter 4, the canvas needs to:

• map the core business and customers, to enable further decisions on this basis

• highlight how employees are affected by change, while keeping the canvas at a high

level

• make sure the impact on sustainability is not neglected
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• emphasize the the existence of digital tranformation drivers, how they can be leveraged

and how they affect the organization

• make aware of potential growing security risks accompanying DT

• be easy to use and understandable

• consist of less than 12 fields, which is the average number of fields in identified canvases

As discussed in section 4.2, usability is especially important for SMEs. Thus, the designed

canvas should not have an excessive amount of fields, to keep unnecessary complexitiy to a

minimum [52]. Figure 5.1 displays the resulting canvas prototype, while Table 5.1 shows key

sources of the respective fields. In the following chapters, the canvas design and its elements

are discussed in regard to its established requirements.

Figure 5.1: Digital Transformation Canvas Prototype
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5.1.1 Design

In general, the design is oriented at Osterwalder and Pigneur’s BMC [56]. This means, that

the elements are positioned similar to a supply chain, from value creation on the left to

value delivery to the customer on the right. To highlight the importance of the employee

especially for SMEs found in the SLR, the field EM is positioned to the left of VC, to

emphasize its role as the core of value creation in the company. The new elements Data

and Technology are woven in the middle of the canvas to display their importance and their

interconnectiveness to processes of Value Creation as well as Delivery. Placed at the upper

and lower bounds of the canvas are Security & Regulations and Competition, respectively.

The placements ”above” and ”under” the supply chain are supposed to show that these can

consist of external pressures or forces affecting the company. The canvas is intended to be

used printed out or digitally. The fields are designed in such a way, that even the smallest

fields in height like CS or RS can comfortably fit one post-it in height if printed out in DIN

A1 format. DIN A0 format thus offers space for even more post-its.

Table 5.1: Sources of Canvas Fields

ID Field Name SLR Cluster Key Sources
SR Security & Regulations Compliance [34, 18, 28]
DA Data Digital Transformation Drivers [2, 81, 59]
DT Technologies Digital Transformation Drivers [5, 81, 25]
VP Value Proposition - [56]
VC Value Creation Value Creation [56]
SU Sustainability Sustainability [27, 23]
EM Employees Employees & Organisation [21, 49, 33]
CS Cost Structure Value Creation [56]
VD Value Delivery Value Delivery [56]
RS Revenue Sources Value Delivery [56]
CO Competition Environment [27, 69]

5.1.2 Elements

The Elements VC, VP, VD, CS and RS are inspired by the BMC [56]. Its proven effective-

ness in displaying the core business of any company in a clear way [22] is used to provide

a base for the Digital Transformation Canvas. The elements CS, RS, VP and VD are used
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in the same context as in the original BMC [56]. VD display the customers, the company’s

relationship with them, and the respective contact and delivery channels. However, VC dif-

fers from the BMC. Originally, it contains all of the companies core activities, ressources and

partners, including digital technologies, data and employees. In the Digital Transformation

Canvas, these are moved to seperate fields, highlighting their importance and intending to

stimulate new thought processes which are explained subsequently. VP connects VC with

VD and demonstrates how the company’s value creation aligns with the needs of the cus-

tomer. Additionally CS and RS depict how the rest of the fields influence cost structure

and revenue streams, which is a crucial perspective for ressource-constrained SMEs.

DA is one of the most prominent new fields in the new canvas. In it, users of the canvas

should first of all think about what data can be collected from VC as well as VD. On the

side of VC, this could encompass data from past activies or machines [26], while on the VD

side, data about consumer behavior or demographic data could be gathered [20]. The next

step of this field is encouraging the canvas user to think about how collected data can be

used for value creation. Examples could be the use of predictive analytics to predict machine

maintenance needs [37] or implementing a new CRM system to gather more customer data

for better tailored marketing [3].

SR is located above Data to emphasize questioning how secure the company’s collected data

is and if there are any regulations surrounding it. Especially in the future, where AI will

be more prominent even for SMEs, regulations about using sensitive customer data will be

increasingly important to consider [14]. The company further has to pay attention if the

new business model might introduce any additional security risks and which measures they

can implement to prevent this. This could include introducing regular IT-security trainings

for employees [42]. The field should also contain physical security hazards that can occur

during a digitalisation process. One example is the introduction of robots in manufacturing,

which can come with increased risks for employees [64, 12].

The field DT serves as a basket of technologies currently used by the company. Originally,

digital technologies are part of key ressources in the BMC [56]. With new technologies,

a company should make two initial considerations: Does a new technology help with the
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current Value Creation or Delivery or does it enable new ways of Value Creation and po-

tentially a new Value Proposition? If one of those is the case, it is important, especially for

SMEs, to consider the fit of the technology to the employees, because in the end they are the

ones using it [21]. This is emphasized by the proximity of both fields. Considerations must

additionaly be taken in regards to the digital literacy of employees and how comfortable they

are with new technologies [49].

Like DT, employees are defined by Osterwalder and Pigneur to be part of a company’s VC.

However, the field EM does not look at employees like one ressource of many, but tries to

depict how employees, as key driver of value creation in SMEs, are affected by change. This

field displays how the employee’s work environment is changed through digitalization, how

they react to change and what measures can be taken to prepare them or inspire them for

digital transformation.

CO is intended to enable users of the canvas to reflect on their competitors and how they

differ from their own company. In particular, it encourages consideration of which digi-

tal technologies are being leveraged by competitors, potentially inspiring ideas about what

might also be applicable within the context of the user’s own organization. SMEs in partic-

ular need to keep an eye on their competitors to avoid being overtaken by so-called ’digital

natives’ [44].

The last field, SU, addresses both ecological and economic sustainability of the business

model. It makes the user consider whether planned changes may strengthen or weaken the

organization’s ecological footprint. In addition, it encourages reflection on how the adapted

business model can remain competitive in the long term. Concluding, this chapter answers

RQ2 depicted in Table 2.1 by developing a protoype of the Digital Transformation Canvas

for SMEs based on findings in chapter 4. The following chapters describe the protoype’s

usage in the evaluation cycles.
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6 Cycle 1 - Expert Interview

This chapter describes testing the initial canvas prototype developed in chapter 5 in the first

assesment and refine cycle [31]. For this, an expert from IHK Offenbach was interviewed

in the form of a semi-structured interview based on Adams [1]. Regarding the evaluation

criteria defined in Figure 2.1, gathering insights on the usefulness and usability of the Digital

Transformation Canvas for SMEs was the main focus of this assessment. The following

sections describe the methodology of the interview, the process as well as the insights gained

and the resulting refinements to the canvas.

6.1 Interview Preparation

The interview was conducted as semi-structured interview to not only allow open ended

questions for getting feedback for the canvas but to also be able to provide structure dur-

ing the interview process through pre-defined questions [1]. For this, a questionnaire was

developed to serve as guideline through the interview. The goal of the interview was to get

feedback on the design of the canvas in regard to applicability for SMEs and also for gathering

additional expert information on general hurdles in SME digitalization. The questionnaire

was developed based on the canvas and in german language. In it, the canvas is presented and

accompanied by general questions for introducing the topic, followed by specific questions

to certain parts of the canvas. The questionnaire also contains general questions regard-

ingDT in SMEs, unrelated to the canvas. For the expert interviews, IHK Frankfurt and

IHK Offenbach were contacted, because of their close relationships to german SMEs and

their resulting expertise. Initial contact was done via email. After interest of IHK Offen-

bach, details were explained via a telephone call and an appointment for an interview was
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6 Cycle 1 - Expert Interview

made. The questionnaire was sent to the expert before the interview. The interview took

place via Teams on 08.07.2025 and was recorded and transcribed via the tool Turboscribe

[8]. The english-translated version of the transcribed interview can be seen in section 11.

6.2 Findings and Implications for the Canvas

Regarding the design and initial impression, the expert pointed out the clear arrangement of

the canvas elements. Since she was already accustomed to the BMC, some resemblance was

identified which was seen as a positive because of the familiarity. Some concerns where issued

for companies that have never used a canvas like the BMC. According to the expert, they

could need more guidance to understand the canvas and use it to its full potential. Since

changes are high this is the case, especially with smaller companies, this is an important

concern. As a response, the decision was made to add more guidance to the canvas. This

is accomplished through additional arrows with text, to highlight the interconnectiveness of

the canvas elements and to initiate the intended thought processes. These guiding arrows are

part of the final Digital Transformation Canvas seen in Figure 9.1.

In addition to that, a questionnaire based on the results of the SLR was created to provide

further guidance when working on the canvas. The full questionnaire with key sources of

the questions is displayed in section 6.4. Regarding the different fields of the canvas, expert

response was positive throughout and high relevance especially for SMEs was declared. The

expert mentioned, that she is unsure about the Field Security and Regulations, since it is

not part of the standard business model. However, this may exactly highlight the need

for this element in the canvas and why it is sometimes neglected by SMEs [28]. Since the

canvas is not intended to be used as a standard business model roadmap but as a first step in

ideation, stimulating thoughts about security hazards that can occur in the course of a digital

transformation from the get-go may be exactly what SMEs need, which is also supported by

Jäntti [34].
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6.3 Evaluation against DSR Criteria

6.3 Evaluation against DSR Criteria

Evaluation criteria for the DSR evaluation cycles according to Hevner and Chatterjee [30]

were established in chapter 2, as seen in Figure 2.1. This section evaluates the Digital Trans-

formation Canvas Prototype against the defined criteria of usefulness, usability, understand-

ing, and flexibility. As this stage involved only an expert interview and no practical application

within an SME, not all criteria could be fully evaluated. The interview primarily provided

insights regarding the understanding and correctness of canvas fields from the perspective

of an expert and perceived relevance for SMEs. While potential usefulness was noted, as

mentioned in section 6.2, the expert mentioned that further guidance might be needed for

first-time users. Criteria such as flexibility and usability will be assessed in the subsequent

evaluation cycles, where the artifact can be tested in real-world scenarios and refined accord-

ingly.

Table 6.1: Canvas Evaluation after Cycle 1

Criterion Comment Assessment
Usability evaluation in practice needed -
Understanding expert understood canvas, concerns for users in

SMEs were mentioned
medium

Usefulness expert deemed the canvas as useful but recom-
mended testing in practice

medium

Flexibility evaluation in practice needed -

6.4 Questionnaire

Incentivised by the expert interview, a questionnaire was developed to guide through the

process of filling out the canvas. Its aim is to make the process of working on the canvas

as comfortable as possible for SMEs while simultaneously displaying the interconnectiveness

of the canvas to the user. The canvas should initially be filled out in accordance to the

questionnaire structure.
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6 Cycle 1 - Expert Interview

Table 6.2: Overview of Canvas Details

Order ID Question Key Sources

01 VD Who are our customers? [56, 44]

02 VD How does our relationship with the
customer look like?

[56, 44]

03 VD Through which channels are
customers reached in terms of sales
and communication?

[56, 29]

04 VP What problems do our customers
have and what do they need?

[56, 10, 59]

05 VP How do we solve that? [56, 59, 10]

06 VC What are our most important
activities for creating value?

[56, 33]

07 VC What ressources do we need for that? [56, 33]

08 VC Who are our partners? [56, 24]

09 DT Which digital technologies are
necessary for our value creation and
delivery?

[69, 59, 44,
46, 76]

10 CS What are our most important and
highest costs?

[56, 44]

11 RS What are our most important and
highest revenue sources?

[56, 44]

12 DA What data do we collect and how do
we use it?

[69, 18, 81]

13 SR Where is our data stored? [18, 34]

14 SR Who has access to our data? [18, 34]

15 SR What regulations are there in regards
to our data usage?

[69, 18, 34]

Continued on next page
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6.4 Questionnaire

Table 6.2 – continued from previous page

Order ID Question Key Sources

16 SR Do our employees have the necessary
IT security training?

[21, 18]

17 SU Which parts of our Value Creation
influence our Sustainability the
most?

[23, 24, 17,
18]

18 EM How is our Employees work
environment altered through change?

[21, 49, 44]

19 EM What concerns or difficulties might
they have?

[21, 40]

20 EM How can we prepare them? [21, 40, 44]
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7 Cycle 2 -Case Study: Haas

MetallverarbeitungGmbH

The findings in chapter 6 led to the creation of a questionnaire for guidance during working

on the canvas. The expert interview further reinforced, that application of the Digital Trans-

formation Canvas in the actual business environment it is intended for, as seen in Figure 2.1,

could prove insightful. The methology for the case study was established by following recom-

mendations proposed by R. Ponelis, Yin and Myers [60, 80, 51]. In the following chapters,

the underlying methodology of the case study is explained, the participating company is intro-

duced, and the process of filling out the canvas is explained. Further, findings are presented

and the canvas is evaluated based on the predefined evaluation criteria seen in Figure 2.1.

Additionally, implications of the case study’s result on the canvas design are presented.

7.1 Haas Metallverarbeitung GmbH

Haas Metallverarbeitung GmbH [75], in the following ”Haas”, is a German company located

in Offingen, Bavaria. With twenty employees and a revenue between 2 and 10 Mill. EUR,

it is considered a ”Small Enterprise” and counts as ”SME” [71]. Through personal consult-

ing, they design special sheet metal solutions for customers from various sectors. These are

then constructed through procedures like laser cutting, bending or welding and delivered

by trucks of their own fleet. Even though they lost around half of their production ma-

chines due to a flood in 2024, they continue to stay competitive through offering highly

specialized products which are profitable even in lower quantity. Due to their low level of

digital maturity, Haas also lost information that had only been stored on paper during the
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7 Cycle 2 - Case Study: Haas Metallverarbeitung GmbH

flood. However, this incident further increased their motivation to identify potential for

digital transformation within the company. The case study partner is Manfred Hartmann,

managing director of Haas Metallverarbeitung. He has worked there for over ten years, so

he has extensive experience of managing SMEs and in-depth knowledge of the field.

7.2 Methodological Approach

Qualitative case studies can be categorized as interpretive, positivist or critical [51]. The in-

sights found in the literature review where synthesized, bundled and materialized in the form

of the canvas. The tool is developed exploratively and it is not in the scope of this thesis to

collect data empirically for validation. Thus, a qualitative interpretitive approach was chosen

for the case study. Regarding the unit of analysis, the focus was not set on the company

itself or an evaluation of the completion and correctnes of the filled out canvas - it is merely

the base of discussion. Much more, the analysis focused on the user of the canvas, as he is

the one who makes decisions in the company and can potentially gain clarity and insights

from its usage. This is following the recommendation by Osterwalder and Pigneur [56],

who emphasize the value of hands-on application in business model development. Aspects

observed included the understanding and grasp of the canvas elements, the thinking process

and the usage behaviour of the user and if the elements were deemed as relevant from SME

perspective. However, since the relevancy of the canvas elements are already based on and

confirmed by the literature review, making changes to them just because they where not per-

ceived as relevant by the participating company was not intended. Nonetheless, such cases

were still critically reflected upon. In the end, these insights should be used to adapt the

canvas as much as possible towards a frictionless user experience. The case study company

was choosen because it falls into the defined SME boundaries in Germany and agreed to

participate in the case study after contacting them by phone. No interview protocol was

prepared for the case study, since the main goal of the case study was to fill out the can-

vas. However, the developed questionnaire for the canvas fields provided guidance during the

process. Regarding data collection, it is proposed that the use of multiple sources of evidence

can lead to improved case study results [80]. In this case, evidence sources included physical
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7.3 Application of the Digital Transformation Canvas

evidence (the filled out canvas), a mix of direct and participant observation and open-ended,

non-transcribed interview questions.

7.3 Application of the Digital Transformation

Canvas

Prior to the case study, different colored Post-its and markers were prepared, and the Digital

Transformation Canvas was printed in DIN A0 format. The study took place on July 23,

2025, at the premises of Haas Metallverarbeitung GmbH with managing director Manfred

Hartmann. After a brief introduction and a tour of the production grounds, the workshop

was conducted in a meeting room, where the canvas was laid out on a large table. Following

a short explanation of its structure and purpose, the elements were filled out collaboratively

in German. The process began with mapping the status quo (“AS-IS”) by completing the

fields derived from the BMC [56], followed by the new elements: Technology, Data, Security

and Regulation, Sustainability, and Competition. The Employees field was kept open to later

consider the effects of change on staff in the course of a digital transformation. The process

was guided by reading the guiding questions and documenting Hartmann’s input on Post-its.

In the second phase, potential digital transformation scenarios were discussed. Color-coded

Post-its were used to distinguish between current and future states. The session concluded

with a short reflection on the canvas’s structure and usability. After filling out the canvas,

there was a brief discussion about the canvas itself and each element, including an evaluation

of the canvas and its perceived usability on Hartman’s side. In total, the workshop lasted

about two hours, with approximately 90 minutes spent filling out the canvas. The filled

out canvas is displayed in figure Figure 7.1. Following the case study, the entire canvas was

converted into a digital version in English, as seen in figure Figure 7.2. In the figure, the text

marked in yellow is related to the information which was added to the canvas describing the

effects and changes of the digital transformation. The non-marked text describes the status

quo.

41



7 Cycle 2 - Case Study: Haas Metallverarbeitung GmbH

Figure 7.1: Digital Transformation Canvas for Haas Metallbau GmbH

7.4 Findings and Interpretation

Starting out, Hartmann displayed a clear understanding of his company by filling out the

initial fields based on the BMC with little difficulty. This links back to literature, as some

researchers argue that Osterwalder and Pigneur’s BMC is over-simplified [10]. As a result, it

can be stated that the fields relating to the Business Model Canvas serve a good foundation

for the canvas, but would have been rather basic in this case without any additional elements.

Most of the thought-provoking emerged from the combination with the new fields added

to the Digital Transformation Canvas, which is precisely the goal of it. After assessing the

company’s data sources, considerations about data security were made. Hartmann noted,

that while he knows data is stored by Haas’s service provider, he is unsure where and how

the service provider actually stores it. However, this is a valid concern, since according to

german law, the company itself is always responsible for the stored data [7]. This goes in

accordance with low awareness of cybersecurity risks in SMEs [77] found in section 4.3. In
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7.4 Findings and Interpretation

this case, however, there is no lack of ressources associated with security [28], as Hartmann

mentioned the importance of the matter and that he does not intend to ”save money at the

wrong places”. As the field Security & Regulations helped revealing a possible security risk

during the case study, it is deemed as useful in the canvas, even though the expert interview

in chapter 6 came to a different conclusion. This also supports the low amount of canvases

found in section 4.2 which also implement considerations towards (data-)security or regula-

tions [42, 9, 34]. When thinking about introducing terminals in production, considerations

about possible implications for employees were made. Hartmann was concerned about this

matter. He identified that the terminals can cause operational problems for employees, like

diffculties in usage. Hartmann also stated that employees could feel increasingly surveyed

through the introduction of more monitoring. As already identified in literature [49, 21],

this could lead to friction with some employees, for example through the fear of being re-

placed [36]. While literature already highlights these concerns, the case study revealed that

this challenge may be even more pronounced in SMEs. Hartmann noted that some employ-

ees deliberately choose smaller firms because they prefer a less “modern” work environment.

Consequently, increasing digitalization could further complicate recruitment and employee

retention, particularly as SMEs already struggle with this [49] and compete with larger com-

panies with the possibility of offering more attractive benefits. Hartmann also raised some

concerns about the canvas itself. Regarding the naming of the elements, he did not realise

that the ”Employee” field relates to how change affects the company’s employees. Further-

more, he did not realise that the ”Technologies” field was only meant for digital technologies.

He also did not see any purpose in the ”Competition” field, as he tries to focus entirely on

improving the lives of his customers and does not want to try to follow or imitate competi-

tors. Hartmann thus underlines findings in literature, which state that ”blindly” following

trending technology, for example because competitors use it, can prove to be counterpro-

ductive due to lack of relating know-how or ressources [44]. However, completely negleting

competition can lead to getting left behind by not recognizing potentail imporvements to

ones business model [44]. An additional insight gained from the case study in this regard is

that smaller companies such as Haas Metallbau GmbH are often successful because they are
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7 Cycle 2 - Case Study: Haas Metallverarbeitung GmbH

highly specialized and therefore face little competition within their area of operation [81].

This not only makes the discussion about competition less relevant, but also limits the po-

tential for co-creation partnerships mentioned in literature [24], as there are few comparable

companies to collaborate with. Overall Hartmann showed great interest in the canvas, and

the discussion could have probably gone on for longer if there were no time constraints. He

especially noted the advantage of being able to see where changes occur in the company and

what causes them. Hartmann noted that he usually just thinks about introducing a new

process ”in his head”. This goes in accordance with a survey by Schlimbach and Asghari,

where more than 50% of participants stated, that they develop business models randomly

and without planning [69]. However, he found this approach to be an interesting way to

display business modelling on paper, which helps to avoid forgetting certain aspects. He did

not find any element to be missing from the canvas. Finally, he remarked on the irony of

addressing DT in an analog way by writing on a paper-canvas.

7.5 Implications for the Digital Transformation

Canvas

While the case study proved that the canvas already fullfills its intended purpose of helping

in ideation and identifying how the company changes during a digital transformation, it

also revealed areas in which the canvas could be improved. One of the resulting changes

was the removal of the field ”Competitors”. As discussed in section 7.4, the field was of

low relevance for the studied company, since the company does not have much competition.

However, since this varies from case to case, it was not the sole reason for its removal.

Nontheless, the field appeared less interconnected with the canvas compared to the other

elements during the case study. While the environment has been proven in literature to

influence digital transformation in SMEs [44], it also does not have as much support by

literature as other fields, as seen in Figure 4.2. Removing this element allows for more

focus on the remaining canvas fields and enlarging them. The field size was also a critical

point. During the case study, the fields ”Employees”, ”Value Creation” and ”Value Delivery”
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were not large enough to accommodate all information. The removal of the ”Competition”

field allows for enlarging these fields and also helps to reduce canvas complexity which is

another critical point for SMEs. To be able to enlarge the rest of the fields even more, the

fields Security & Regulations, Cost and Revenue Streams were shrinked down to be just

big enough to fit one post-it in heigt in DIN A1 format. Further, the fields ”Employees”

and ”Technologies” were renamed to ”Employees in Change” and ”Digital Technologies”,

respectively, as they led to confusion in the case study and to provide more clarity for future

users of the canvas.

7.6 Evaluation against DSR Criteria

While only partial evaluation of the canvas was possible in section 6.3, the conducted case

study allows to evaluate all four critera (usability, understanding, usefulness and flexibility).

Looking at usability, the case study made clear that moderation is needed. This was already

predicted by the interviewed expert. While the questionnaire helps in moderation and also

helps the participant as a guidance during working on the canvas, using the canvas without

a moderator might lead to one-sided results and the neglect of intented thought processes.

Usability of the canvas in a printed version was overall working well. However, some fields

have proven to be to small. Looking at understanding, the findings validated the overall

structure but indicated that some fields were named in an unclear way. Usefulness was

overall good, as the participant was able to identify gaps on his own and commended the

canvas to be a fitting tool for thinking about DT. With regard to flexibility, no indications

were found that pointed to unsuitability for SMEs of different sizes or industries. However,

this can only be confirmed through further testing in a different scenario.
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7 Cycle 2 - Case Study: Haas Metallverarbeitung GmbH

Table 7.1: Canvas Evaluation after Cycle 2

Criterion Comment Assessment
Usability mostly intuitive but moderation needed medium
Understanding mostly clear but some canvas elements needed

explanation
medium

Usefulness useful tool for discussion according to partici-
pant, gaps/insights where identified

good

Flexibility no flexibility concerns occured but further
evaluation in different scenario needed

-
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8 Cycle 3 -Case Study: Federle

HolzbearbeitungGmbH

To develop the Digital Transformation Canvas in an iterative design process, the refined can-

vas from chapter 7 is tested in a final assessment and refine cycle. This is accomplished by

conducting a second case study in a different organization. While the underlying methodol-

ogy is the same, the environment the canvas is tested in is digital, not on-site like in the first

case study. This enables testing the canvas in a different scenario. This chapter follows the

structure of chapter 7, ending with the final refinement phase of the Digital Transformation

Canvas.

8.1 Federle Holzbearbeitung GmbH

Federle Holzbearbeitung GmbH, in the following “Federle,” is a German company located

in Fultenbach, Bavaria. While Haas Metallverarbeitung is on the lower bound of SME def-

inition in Germany in regard to revenue and number of employees, Federle has around 60

employees and a revenue of more than 10 Million Euros per year. Thus, it is considered a

medium-sized enterprise [71]. Federle mainly produces doors and windows, which they sell

and install at large construction sites and for private customers. Recently, Federle underwent

a digitalisation of their warehouse and timekeeping.
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8.2 Methodological Approach

The methodological approach of the case study conducted in this evaluation cycle followed

the same interpretive, qualitative approach as outlined in Cycle 2 in section 7.2. However,

while the first case study was conducted as a physical workshop at Haas Metallverarbeitung

GmbH, the case study at Federle was conducted remote. The partner for the case study was

Peter Fries, authorised officer of Federle, acquired by phone. As a result, the Digital Trans-

formation Canvas was applied in an online workshop via Microsoft Teams on 30.07.2025,

using Miro [16] as a shared digital whiteboard. Despite this difference in execution, the rest

of the procedure was the same as in chapter 7. The same guiding questionnaire, seen in

section 6.4 was used to guide the process. As in Cycle 2, data collection was limited to the

filled out canvas and open-ended interview questions which were not transcribed.

8.3 Application of the Digital Transformation

Canvas

Preceding the session, a miro board was set up with a screenshot of the Digital Transforma-

tion Canvas and different digital post-its to be used. After a short presentation about the case

study process, the participant started by introducing the company, summarized in section 8.1.

As in chapter 7, the core business was mapped at first. However, unlike at Haas, where the

AS-IS and a possible TO-BE state were documented, this was not the case for Federle. The

company recently digitalised its warehouse operations by introducing resource planning soft-

ware and article scanning to improve inventory management. In addition, Federle adopted

digital time tracking for all employees. These recent developments were therefore illustrated

using the canvas to facilitate discussion. The overall process of working on the canvas ended

after 60 minutes, since the session was limited to 90 minutes beforehand. The filled out

Digital Transformation Canvas can be seen in the appendix under Figure 2.
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8.4 Findings and Interpretation

As already found in section 7.4, there was little friction when thinking about elements like

the company’s cost structure or customers. Again, interesting findings where mainly made

when the core of the canvas was filled out and discussions about the implications of the digi-

tal transformation, which Federle undertook recently, started. Looking at the field Employees

in Change, the participant mentioned several difficulties that occurred as a result of the dig-

ital transformation. For example, employees experienced problems when working with the

newly introduced ERP system and often forgot to check out items from the warehouse, as

this was not required before. When asked about the positive aspects that these changes bring,

the participant concluded that the system enables shorter storage times, better organization

of the warehouse, less loss of materials, and therefore also a cost reduction and improved

economic sustainability. However, this only works if operated correctly, which increases the

level of responsibility employees have. Even though some employees still have difficulties,

Fries did not initially have a concrete solution in mind, other than waiting until the situa-

tion improves over time. Through working with the canvas, he came to the conclusion that

additional training sessions for employees could help in this regard. This also aligns with

findings in chapter 3, which emphasize that inadequate preparation of employees before a

digitalisation or DT can hinder or negatively impact the change, especially in SMEs, where

individual knowledge of employees has a strong impact on processes [40, 65, 49]. Regarding

timetracking, a contradiction to the findings at Haas Metallverarbeitung GmbH in chap-

ter 7 was identified. While concerns were raised there regarding increased monitoring, the

participant at Federle stated that employees welcomed the change, as overtime is now tracked

more transparently. For one, this shows that increased monitoring and data collection does

not always have to lead to insecurity for employees as stated by Moencks et al. [49]. Much

more, this shows the crucial role of communication in changing how employees perceive the

impact of digital transformation [21, 40, 36]. The participant also welcomed the inclusion

of the Sustainability field in the canvas. As Federle is oriented towards operating as sustain-

able as possible, which is particularly important in the woodworking sector [15], he found

that digitalisation has a positive impact, for example through the reduced use of paper in
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warehouse processes. This supports findings in literature regarding the correlation of digital

transformation and environmental sustainability, as digital tools can contribute to more effe-

cient processes and thus reduction of waste [17, 27], while simultaniously gaining economic

benefits as highlighted by Bachmann et al. [10]. Regarding the canvas fields themselves, the

participant reported no confusion and did not identify any missing elements.

8.5 Implications for the Digital Transformation

Canvas

Looking at this last cycle of evaluation, no changes to the canvas were made, as no real

frictions on the participants side were observed. However, the following section will evaluate

the canvas a last time against the established DSR criteria.

8.6 Evaluation against DSR Criteria

As a result of the findings in chapter 7, changes were made to the canvas, including the re-

moval of the field Competition. This final evaluation therefore examines the updated version

used in cycle 3. Regarding usability, the adjusted field sizes had no effect while using the dig-

ital canvas, as digital post-its can easily be resized anyways. While no friction occurred, mod-

eration is still needed for the same reasons as in cycle 2, so usability remains rated as medium.

Looking at understanding, no ambiguities were identified, indicating that the changes made

in cycle 2 improved overall clarity of the canvas. The usefulness of the canvas for visualiz-

ing a recently conducted digital transformation was confirmed by the participant. After two

real-world applications in SMEs of different sizes and sectors, no concerns arose regarding

flexibility, showing that the adapted version retains the generalizability of Osterwalder and

Pigneur’s original BMC [56].
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Table 8.1: Canvas Evaluation after Cycle 3

Criterion Comment Assessment
Usability intuitive, moderation still recommended medium
Understanding participant did not mention any ambiguities good
Usefulness participant found tool to be useful, especially

because of recent DT
good

Flexibility tested in small and medium-sized SMEs of dif-
ferent sectors, no concerns occured or were
mentioned

high
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9 Results

This chapter display the final canvas in Figure 9.1, with the changes made based on the eval-

uation cycles. The canvas prototype and its elements were already described in chapter 5.

Figure 9.1: Digital Transformation Canvas for SMEs

Cost Structure

Digital Technologies

Security & Regulation

Sustainability

Employees in Change

Revenue Sources

Value Creation Data

Value Proposition

Value Delivery

Collect Data

Use Data

Useful?

Check

Check

Check Check Check

Fitting? Useful?

Check

Enables?

As the majority has not been changed, this will not be repeated. After Evaluation Cycle 1,

guiding arrows and text where added to improve user understanding. As a result of Evalua-

tion Cycle 2, the field Competition was removed and other elements were resized to provide

more clarity, focus on these elements and more space for post-its in the print-version of the
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9 Results

Digital Transformation Canvas. Overall, the results confirm that the developed and iterated

artifact successfully addresses RQ3, which demonstrates its applicability and usefulness in

the SME context.

9.1 Usage

The canvas is designed to be used in different scenarios. For one, it can be used to map

a completely new business model or scenario enabled through DT. Further, it can be used

to depict the AS-IS of a business model, which is then expanded with changes that occur

when switching to a TO-BE state. An example can be found in chapter 7, where different

colored post-its where used for AS-IS and TO-BE, respectively. While the canvas can be used

digitally, for example in a collaborative workspace like Miro [16], it is recommended to print

the canvas and use it with sticky notes. As also suggested by Osterwalder and Pigneur, this

approach fosters discussion and creativity through providing a more ”hands-on” experience

[56]. The developed questionnaire is supposed to guide through the process of filling out the

Digital Transformation Canvas. The questionnaire should be followed from top to bottom.
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10 Discussion

This chapter focuses on discussion about the results of this thesis, limitations which occured

and suggestions for future research.

10.1 Reflection on Results

At the beginning of the design phase, the key question was whether the Digital Transforma-

tion Canvas should be developed as a completely new concept or derived from an existing

model. After reviewing the relevant literature, it became evident that, within the scope of

a master’s thesis, building on an established foundation would be more appropriate. As de-

scribed in Chapter 4, this approach is also commonly applied by other researchers [17, 69,

32]. During the evaluation, this decision proved to be effective, as the fields derived from

the Business Model Canvas served as a solid core on which the new elements could be in-

tegrated. This may also explain why the canvas required little additional explanation across

all three evaluation cycles. Nevertheless, the findings also showed that moderation remains

necessary when applying the canvas in practice, as predicted in the expert interview. Because

of this, the evaluation for usability was kept at medium. This is not a disadvantage, as sim-

ilar canvases are meant to be used collaborative anyways [35, 56]. After going through the

iteration cycles, understanding and usefulness of the canvas was rated as good, which is a re-

sult of the changes made in cycles 1 and 2 and the positive respones of participants towards

both criteria. Both are not rated high, as additional evaluation cycles could surely open up

new areas of concern and possible improvement. Flexibility was rated high, as no concern

towards applicability of the canvas for certain sectors was found during any evaluation cycle.

A recurring pattern across both case studies was the strong focus on employees during the
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digital transformation, while fields like sustainability where only touched on. This may point

to the fact that the discussions during the case studies mostly discussed topics especially im-

portant to the interviewees, and aligns with literature deeming employees as key factor of

DT in SMEs [36, 79]. It further confirms findings of the SLR on the lower importance of

sustainability in DT, as discussed in chapter 4. The results discussed in this chapter further

answer RQ3. The canvas prototype underwent three evaluation cycles and was iterratively

worked on between these. At the end, the final Digital Transformation Canvas for SMEs

was postively evaluated.

10.2 Limitations

During the course of this thesis, several limitations occured. The DSR approach used for

development allows for varius means of evaluation [78]. In this thesis, a qualitative approach

was chosen in the form of an expert interview and two case studies. While these methods

helped collect valuable insight and allowed for iterative canvas development, they consisted

of small samples and where more of exploratory nature. No quantitative validation of the

tool took place. While this was clarified in chapter 2 not to be in the scope of this thesis,

interviewing additional experts could have lead to more diverse insights. Looking at the case

studies, there might lay a limitation in the fact that one case study was conducted in person

with a printed canvas and one digitally. Especially the changes made to the field sizes in

Evaluation Cycle 2 mainly concern the printed canvas, which was not tested again. The

online case study may have also led to less discussion and thus less insights than the in-

person case study. This is also displayed in the shorter duration of the case study for Federle.

Both interviewees where managing directors of the company, and offering more than one

hour of their time is already exceptional. However, this also limited work on the Digital

Transformation Canvas and some elements like Sustainability may have not been examined

as much as fields like Employees in Change. Another limitation, which is common in Design

Science Research, is that the researcher also acted as the evaluator of the developed artifact

[31]. This may introduce a degree of bias into the evaluation process, even though care was
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taken to interpret evaluation as objectively as possible and by mainly basing the evaluation

on the participants perceptions of the canvas.

10.3 Suggestions for Future Research

While evaluation of the canvas in two varying companies has shown no concerns in regard

to flexibility, further research could still investigate how the Digital Transformation Canvas

works in SMEs that are at the upper limit of the german definition [71]. As employees

seemed to be of high concern in both case studies, filling out the canvas in a workshop with

additional employees could also offer additional insights into applicability of the canvas. An-

other application of the printed out canvas could also evaluate the changes made to usability

in chapter 7. Further, as empirical validation of the canvas was not in the scope of this thesis,

future research could address this topic.
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11 Conclusion

The goal of this thesis was the development and evaluation of a canvas tailored to support

SMEs in navigating digital transformation. Using the DSR approach, a knowledge base was

established by conducting a structured literature review to identify existing canvas models

and dimensions relevant to SME digitalization. Using the BMC by Osterwalder and Pigneur

[56] as a base, the findings where then synthesized and clustered to enable the design of

the Digital Transformation Canvas for SMEs. During the first of three iterative evaluation

cycles, the Digital Transformation Canvas was presented to an expert from IHK Offenbach

with close ties to SMEs and digitalization as a first step to prepare the canvas to be tested

in practive. Feedback from the expert was positive towards the relevancy of the canvas fields

for SMEs, but also mentioned that best insights can be gathered by applying the canvas

in practice. Building on this, two case studies were conducted to test the applicability of

the Digital Transformation Canvas in real SME environments. Both companies confirmed

its practical relevance and ability to create discussions about DT. The new fields further

proved valuable for fostering reflection on key aspects of digitalization in SMEs like usage

of data or how change influences employees. The removal of the field Competition after

Evaluation Cycle 1 has shown to improve clarity of the canvas during Evaluation Cycle 2.

Nonetheless, this thesis remains exploratory. Further testing in additional companies, possibly

closer to the upper border of the SME definition [71] and quantitative validation through a

survey or interviewing of more experts would be needed to assess its impact more fully. In

summary, the Digital Transformation Canvas provides SMEs with a structured and accessible

framework to identify opportunities, challenges, and priorities in their digital transformation.
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11 Conclusion

While quantitative validation was beyond the scope of this thesis, the results demonstrate its

usefulness and potential for further development and application in research and practice.
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Appendix

Interview Transcription – Sabrina Herrmann – IHK

Offenbach

This interview was translated from German to English

Lukas Neidlinger:

May I record the interview?

Sabrina Herrmann:

You’re welcome to do so.

Lukas Neidlinger:

What are your current responsibilities at the IHK Offenbach?

Sabrina Herrmann:

I am a consultant in the field of innovation and am mainly responsible for a network from

the creative industries.

It’s called Design to Business. And we try to bring the importance of design closer to SMEs.

That basically means that design is not just, ”Oh, I need a new logo or a new letterhead.”

No, design is much more, like organizational design, process design, and so on.

Beyond that, I also do a lot of in-house work, where it’s also about making the IHK more

agile. Exactly, I’ll just leave it at that.

So agile methods and New Work. Which I’m currently developing with my colleague in a

sparring partnership.
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Lukas Neidlinger:

Do you have points of contact with SMEs or the topic of digitalization in general?

Sabrina Herrmann:

Yes, but as I said, not as much as my colleague who is also here.

Lukas Neidlinger:

Have you ever worked with the Business Model Canvas or are you familiar with it?

Sabrina Herrmann:

Actually, I came across it during both my bachelor’s and master’s studies. And I even dug

through my materials again.

Back in my master’s, I bought a book. It’s called Business Model You: A One-Page Method

for Reinventing Your Career. And I used it quite a bit.

So I’m actually a big fan of the Canvas. Yes, exactly. I’ve known it since my bachelor’s

studies and have used it ever since.

Lukas Neidlinger:

First, two general questions. Based on your experience, what are the biggest hurdles for

SMEs regarding digitalization?

Sabrina Herrmann:

I’ll also give you a digitalization survey from 2025 at the end. You’re welcome to browse

through it.

But if you’re asking me now, I’d say: lack of resources. Especially in small businesses, day-

to-day operations are so dominant that strategic topics like digitalization often fall by the

wayside.

Or someone is randomly told, “Hey, take care of this,” but then it’s dropped again.

And at the same time, there’s a lack of personnel who can specifically handle digital projects.

And I’d say — which ties into the previous point — there are also costs and investment fears,

especially regarding IT systems, software, or external consulting. That scares many SMEs.

We see this even in the design sector: “Sure, I could bring in a designer who looks at every-
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thing holistically,” but no, “Oh God, what costs are involved?”

So yes, I’d summarize with time constraints, lack of resources, and cost concerns.

Lukas Neidlinger:

People often talk only about the weaknesses of SMEs regarding digitalization. But where do

you see strengths compared to larger companies?

Sabrina Herrmann:

I clearly see things like flat hierarchies — not in every SME, but increasingly so — and with

that, shorter decision-making paths.

I’d also point to strong customer proximity and market knowledge.

And while you can’t digitalize everything, I would still say that SMEs are more flexible and

adaptable.

Also, they have, and I can confirm this from my experience at IHK Offenbach, a strong

regional focus and a strong network mindset.

We have various networks at the IHK, and you can really see that especially now, in the third

year of the crisis, they’re actively seeking exchange.

And it’s primarily SMEs coming to us — large companies like Hyundai, not so much.

And tools like the BMC are perhaps helpful starting points for SMEs — especially for those

who may not know how or where to even start.

However, the Business Model Canvas is not specifically tailored to SMEs, and elements such

as data use or technology are completely missing.

That’s why I created a new draft, which you’ve already briefly seen.

Lukas Neidlinger:

How does the Canvas come across to you, and do you think the fields are generally under-

standable for SMEs? Or are there any that might not be?

Sabrina Herrmann:

At first glance, I find the Canvas well-structured and thoughtfully laid out.

You can tell it’s based on the classic Business Model Canvas but with a focus on digitalization

and the specific needs of SMEs.
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What stands out positively to me is the clarity and layout of the fields — it feels familiar and

intuitive.

You can recognize the different building blocks of the business model.

I also like the focus on digitalization. There are dedicated fields or questions specifically

addressing digital aspects.

And I think that’s very helpful for SMEs, especially to systematically identify digital potential.

Besides that, I just think it’s a nice, compact format.

And that’s important for SMEs — the higher you go in the executive level, the less writing

they want — everything should be on a one-pager or half-pager these days.

So I think it’s well received.

Of course, it can also seem complex, especially to smaller businesses or those who’ve never

seen something like this before.

So if you were to interview a business owner who’s never seen this, you’d probably encounter

a need for explanation. I could definitely imagine that.

Lukas Neidlinger:

Regarding the fields Technology, Data, and Security. What are your thoughts on including

these fields? Are they important?

Sabrina Herrmann:

I find them absolutely meaningful and timely.

Especially for the digital transformation of business models, it’s critical for SMEs to consider

not just the opportunities but also the requirements.

Technology: What digital tools, platforms, or automations are needed?

Data: How is data collected, stored, and used? Data is a key factor for digital business mod-

els — I actually wrote that down.

Security and Regulation: Topics like IT security, data protection (e.g., GDPR), or industry-

specific regulations are often overlooked but are essential to avoid risks and legal issues.

I’d say these fields prompt SMEs to think critically and raise awareness — and that brings

real added value.

As for security specifically — I think it’s great you included it, because in practice, we often
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see that SMEs view IT security more as an annoying obligation.

Or many say, “That’s purely an IT topic.”

I think there’s a lack of awareness about the actual threats.

They probably assume they’re too small to be targets for cybercriminals.

Also, the lack of personnel or financial resources again plays a role when it comes to imple-

menting IT security measures.

And then there’s the lack of knowledge about legal obligations — for instance, with personal

data.

I’m pretty sure that if an application comes in, it’s probably just stored somewhere and sits

there until someone deletes it randomly because they think it’s no longer needed — just as

an example.

So yes, I really think it’s a good thing you added that point.

Lukas Neidlinger:

What’s your opinion on including the fields Organization and People, Sustainability, and

Competition?

Sabrina Herrmann:

I also think those are very well-chosen fields because they’re meaningful and a timely addi-

tion to the classic Canvas.

Organization and People: This shows that digitalization isn’t just a tech issue — it’s a huge

transformation process.

And when we say the organization is affected — well, who is the organization? The people.

So it’s important to consider early: What are the structures, responsibilities, and working

methods, and how do they need to adapt?

So yes, people should always be at the center of any transformation project.

That’s also what I took from my bachelor’s studies in Change Management: “Put people

first.”

Sustainability and Competition: I think it’s important that not only ecological sustainabil-

ity is addressed, but also whether the business model can hold its own in the market over

the long term.

79



Appendix

It’s especially important to know how to differentiate from competitors while also taking

responsibility for society and the environment.

And we see this in design, too — today, no design goes out without addressing sustainability

in some form.

More and more companies that had a “green division” five years ago now integrate it directly

into the organization.

Why have a separate green department? Everything has to be sustainable by default.

Lukas Neidlinger:

We’ve already talked about how important it is to include employees in the change process.

What’s it like in SMEs? Is that already happening, or are there still issues?

Sabrina Herrmann:

I would say there are still issues.

Nothing runs perfectly anywhere.

And I think many haven’t really dealt with the topic of change management.

Again, it’s a matter of resources.

You have to create acceptance, because only if employees understand the need for change

and feel involved will they actively support it.

It’s also important to use their ideas and knowledge, because in principle, employees know

the processes best — and the customer needs and weaknesses.

So the goal is to incorporate that knowledge — every bit of input is valuable.

Also, skills development is key.

Digitalization often requires new competencies, and the earlier you incorporate training and

qualifications, the better.

Lukas Neidlinger:

Do you feel there are any relevant topics currently missing from the Canvas?

Sabrina Herrmann:

Personally, no. I’m more interested in how companies see it.

But I got a message from my colleague, which I’ll pass on, even though it’s not from me:
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“The new fields Data and Technology are already covered in the original Business Model

Canvas under the Resources block.

The new field Regulation Check isn’t a core element of a business plan. I don’t see the

direct relevance of why this is needed in a Canvas for digitalization.”

Just passing that along.

Lukas Neidlinger:

Are there any other parts of the Canvas that you find unnecessary or too complex?

Sabrina Herrmann:

Personally, no. I actually like it.

What would interest me, though, is seeing how it plays out in a real-world example.

I don’t know how you proceed — do you test it with companies during expert interviews?

Lukas Neidlinger:

Exactly.

Sabrina Herrmann:

Right, because I think that’s where you really engage entrepreneurs.

They love taking a fresh look at their own setup and evaluating things — how is it all

structured?

I think that’s going to be really helpful.

Lukas Neidlinger:

Last question: Do you think SMEs could use the Canvas directly or in workshops? If yes,

why? If not, what might need to change?

Sabrina Herrmann:

I’d say that depends on the personality of the leadership team — and who is responsible for

strategy.

As you mentioned: workshops.

If someone actively offers a workshop, then yes.

But I have to say it’s hard to make a blanket statement.

I’ve worked in several mid-sized companies, and as an employee I was never presented with
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something like this — which is a shame.

Because if something like this is created, why isn’t it somewhere visible, where employees can

look at it and understand the flows, etc.?

So yes, I think it would make sense to include employees, not just leave it to management.

Definitely.

Lukas Neidlinger:

Thank you very much for taking the time.
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Figure 1: Snippet of the Synthesis Table
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Figure 2: Digital Transformation Canvas for Federle Holzbearbeitung GmbH
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