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Abstract
Due to eroding business models, companies are seeking new growth opportunities. Business model innovation (BMI) can 
enable sustainable competitive advantage and future growth. Yet many companies are struggling to innovate their business 
models. Recent research reveals that collaboration concerning stakeholder integration and open business model innovation 
can foster BMI, but research has addressed both topics in isolation. By combining these topics, we establish business model 
co-innovation (BMCI) as a new perspective. Based on a longitudinal case study of an incumbent retailer and an incumbent 
electronics supplier, we investigate how both parties contribute to innovating the supplier’s business model. We document a 
BMCI process model highlighting the direct and indirect business model changes of the retailer and the supplier and we iden-
tify BMCI characteristics. We contribute to research with a new perspective on how partners co-innovate a business model.

Keywords  Business model innovation · Internet of Things · Innovation

JEL classification  O3

Introduction

Confronted by competitive environments, dynamic markets, 
fast-changing requirements, and price erosions companies 
have to constantly renew their business models. Business model 

innovation (BMI) can be a response to strategic discontinuities 
and disruptions, convergence, and intense global competition 
(Doz & Kosonen, 2010). We define BMI as designed, novel, 
nontrivial changes to the key elements of a firm’s business 
model and/or the architecture linking these elements (Foss & 
Saebi, 2017). Firms often leverage new digital technologies to 
innovate their business model (Chesbrough, 2010). Despite the 
importance of BMI, many firms are failing to innovate business 
models because of inhibiting structures, cultures, capabilities, 
and resources (Christensen et al., 2016; Weking et al., 2020).

Integrating external resources and capabilities by adopting 
a network or open system perspective can be a successful path-
way to BMI (Berglund & Sandström, 2013). The integration 
of external stakeholders like customers, suppliers, universities, 
start-ups, and potential competitors might foster successful 
BMI (Ebel et al., 2016; Zott & Amit, 2015). For example, in 
cooperation with external technology providers and start-ups, 
retailers have access to the Internet of Things (IoT) technol-
ogy and can integrate it into their business model innovation.

Research stresses the importance of collaboration for 
BMI and is discussing BMI from several perspectives 
like adopting a network or open systems to get access to 
external resources (Berglund & Sandström, 2013), external 

Responsible Editor: Ioanna Constantiou

 *	 Michael Sturm 
	 michael1.sturm@tum.de

	 Jörg Weking 
	 joerg.weking@tum.de

	 Markus Böhm 
	 markus.boehm@haw-landshut.de

	 Maximilian Schreieck 
	 Maximilian.Schreieck@uibk.ac.at

	 Helmut Krcmar 
	 helmut.krcmar@tum.de

1	 Technical University of Munich, Chair for Information Systems, 
Boltzmannstr. 3, 85748 Garching bei München, Germany

2	 University of Applied Sciences Landshut, Am Lurzenhof 1, 
84036 Landshut, Germany

3	 University of Innsbruck, Innsbruck, Austria

http://crossmark.crossref.org/dialog/?doi=10.1007/s12525-023-00645-4&domain=pdf
http://orcid.org/0000-0002-5288-240X
http://orcid.org/0000-0003-2859-5651
http://orcid.org/0000-0002-1937-8869
http://orcid.org/0000-0002-2754-8493


	 Electronic Markets (2023) 33:34

1 3

34  Page 2 of 17

stakeholder integration (Chesbrough & Appleyard, 2007), 
and open business model innovation (Chesbrough et al., 
2018; Randhawa et al., 2016). Research on open business 
model innovation, for example, indicates that collaboration 
will support BMI (Weking et al., 2020). However, there 
is little understanding of the process of collaboratively 
innovating a business model (Ebel et al., 2016). Although 
integrating external partners can foster successful BMI, 
research has not yet addressed how to successfully inte-
grate business partners or suppliers into the process of 
jointly innovating their business models. To shed light on 
this phenomenon, we establish business model co-innova-
tion (BMCI) as a new perspective and define our research 
question as follows:

How do firms co-innovate their business models?

In this paper, we explore how an incumbent retailer 
(customer) and an incumbent electronics supplier with dif-
ferent competencies jointly co-innovate the supplier’s busi-
ness model. We, therefore, investigate a 42-month longitu-
dinal BMCI case related to the creation of the digital IoT 
information and communication system (ICS). We apply 
the 4I framework (Frankenberger et al., 2013) to structure 
the three BMCI process episodes related to initiation, idea-
tion, integration, and implementation and we draw on the 
framework of the business model canvas (Osterwalder & 
Pigneur, 2010) to document the occurring mutual busi-
ness model changes. We develop a BMCI process model 
revealing the direct and indirect business model changes 
of the supplier and the retailer related to the innovation 
of the supplier’s business model including the four iden-
tified BMCI characteristics organizational factors, direct 
and indirect business model changes, need and response 
mechanism, and business formation practices. Related to 
the derived four BMCI characteristics, we define BMCI 
as a determined collaboration process of organizations, 
aiming to create innovation, mutually building, and shar-
ing organizational capabilities, and mutually supporting 
business model elements, to conduct and achieve business 
model innovation.

We are contributing to research by providing a unique 
BMCI process model and a description of BMCI character-
istics shedding light on the process of how two collabora-
tion partners can co-innovate a business model. Hence, we 
are extending the actual BMI view on stakeholder integra-
tion and open business model innovation. Our results will 
give practical guidance to incumbent suppliers on how to 
transform the business model successfully towards IoT digi-
talization. Furthermore, we give practical guidance on how 
to successfully overcome barriers to BMI integration and 
implementation.

Related work

To build a theoretical ground for the new concept of busi-
ness model co-innovation (BMCI) we first introduce the 
concept of business model innovation related to the per-
spective of collaboration and stakeholder integration fol-
lowed by the state-of-the-art concept of co-innovation.

Business model innovation and the perspective 
of stakeholder integration

A business model (BM) is the design or architecture of the value 
creation, value delivery, and value capture mechanisms (Teece, 
2010). Business model innovation (BMI) is defined as designed, 
novel, nontrivial changes to the key elements of a firm´s busi-
ness model and/or the architecture linking these elements (Foss 
& Saebi, 2017). Collaboration is discussed in literature from 
an eco-system perspective where a focal firm collaborates with 
business model stakeholders like customers across its ecosys-
tem to craft a unique solution (Zott & Amit, 2015). The need to 
explore the initiatives of stakeholders related to BMI (Aspara 
et al., 2013) on the one hand and the integration of stakeholders 
into the BMI process (Spieth et al., 2014) on the other hand have 
been highlighted. From a similar perspective the orientation of 
firms toward an open business model is viewed as being innova-
tive and cost-effective (Chesbrough & Appleyard, 2007).

To adopt the stakeholder perspective, we have evalu-
ated available process models and have selected the 
broadly adopted 4I-framework (Frankenberger et  al., 
2013) with its four process phases initiation, ideation, 
integration, and implementation. This generic BMI pro-
cess model has been derived based on common char-
acteristics identified in the innovation management lit-
erature (Eveleens, 2010). The initiation phase describes 
activities related to the understanding and monitoring 
of the ecosystem of the innovating firm. It refers to the 
understanding of the needs of the players involved, like 
customers and suppliers, and the identification of change 
drivers. The ideation phase is describing the generic 
innovation process related to the generation of ideas for 
potential new business models and the transformation 
of opportunities identified in the initiation phase. The 
integration phase describes the full development and 
transformation of the new business model with a focus 
on the integration of all elements of the new business 
model including the involvement and management of 
partners. Finally, during the implementation phase, the 
management of the internal change process as well as the 
sensitive testing with pilots, trial-and-error approaches, 
and experimentation are the focus.
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Based on the 4I-framework process model (Franken-
berger et al., 2013) a recent BMI study about stakeholder 
integration practices highlights three different modes of 
stakeholder integration, passive, reactive, and active integra-
tion (Weking et al., 2020). Here, the process model phases 
were mapped as initiation is referring to market discovery 
and user exploration, ideation points to idea generation and 
idea selection, integration is referring to prototype build-
ing and prototype testing and implementation are related to 
the minimum valuable product (MVP), creation, and mar-
ket launch. Therefore, the actual BMI discussion related 
to customer integration is giving first insights concerning 
successful stakeholder integration activities and initiatives.

An evolutionary perspective of BMI takes into account 
the process of changes in and between components of a 
business model (Demil & Lecocq, 2010). The evolutionary 
perspectives have been discussed from an industry level 
(Banda et al., 2018; Bohnsack et al., 2014; Vaccaro and 
Cohn 2004). From an organizational level, BME literature 
discusses the need for an evolutionary perspective (Antero 
et al., 2013). Furthermore, an organization's sustainability 
depends on the anticipation of a reaction to voluntary and 
emerging changes between business model components 
(Demil & Lecocq, 2010). In addition, the challenges of 
integrating hybrid objectives into value capture have been 
discussed as well (Davis & Doherty, 2019).

Co‑innovation and its theoretical foundations

The theoretical notion of co-innovation has been dis-
cussed from several perspectives. The formation of a co-
innovation strategy with a partner company, autonomous 
and co-operative strategy making, the foundation of a 
co-innovation company, and realization of innovations 
are distinctive identified stage approaches that have been 
highlighted (Bossink, 2002). From an eco-system per-
spective, co-innovation is defined as the act of collabora-
tive actions carried out by various internal and external 
stakeholders towards creating distinctive, exceptional 
value in the market (Lee et al., 2012). Co-creation and 
collaboration enable the integration of multiple stake-
holders. This includes value creation for example from 
firms, partner organizations, outsiders like universities, 
and customers. For example, IBM collaborates with com-
petitors to combine technological resources and capabili-
ties (Saragih & Tan, 2018). From the value chain per-
spective, co-innovation is described as the combination 
of collaborative, complementary, and coordinated innova-
tion (Bitzer & Bijman, 2015). A recent study is synthesiz-
ing the theoretical blocks of the concept of co-innovation 
based on the literature of previous research and empirical 
evidence from case studies. It highlights the five principal 
elements of co-innovation in a conceptional framework 

namely collaboration, coordination, co-creation, conver-
gence, and complementarity. Furthermore, co-innovation 
outcomes have been identified related to products and 
services, business models, customer base, customer value, 
and value chain (Saragih & Tan, 2018).

Bridging the concepts of BMI and co‑innovation

BMCI is bridging the concepts of business model innova-
tion and co-innovation (see Fig. 1). BMCI is the determined 
collaboration process of organizations, aiming to create 
innovation, mutually building, and sharing organizational 
capabilities, and mutually supporting business model ele-
ments, to conduct and achieve business model innovation.

The concepts of BMI and co-innovation have yet been 
discussed in isolation. With our BMCI case study, we aim 
to give first insights of how BMCI is characterized and how 
it is bridging the concepts of BMI and co-innovation.

Research design

Case selection

We are presenting an exploratory longitudinal case 
study from the dyadic perspective of a retailer and sup-
plier to investigate how companies jointly conduct and 
enable successful business model co-innovation in the 
area of the Internet of Things (IoT). Case studies are 
useful for giving insights into theoretical novel phenom-
ena (Edmondson & McManus, 2007) such as the col-
laboration of supplier and customer, and enable multiple 
observations of complex relational processes (Eisenhardt, 
1989; Eisenhardt & Graebner, 2007). Our longitudinal 
case study provides a contrasting dyadic perspective 
on different but complementary competencies of two 
incumbent players which are a globally acting B2B sup-
plier of electronics with hardware manufacturing com-
petence and a leading national retailer with deep retail 

Fig. 1   Bridging the concepts of BMI and co-innovation
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IT competence. We follow the theoretical sampling per-
spective (Glaser & Strauss, 1967) and we selected a case 
that demonstrates how two companies collaborate and 
practice business model co-innovation to create an IoT 
solution. Furthermore, the following factors have moti-
vated the case selection. First, supplier and retailer have 
initially contradictive but complementary experiences 
and competencies. Secondly, we have gained excellent 
insight into the interactive processes based on the avail-
able fine-granular database case information and report-
ing from one of the actors of the initiation team in the 
case. As the customer perspective in business model 
innovation research has been neglected yet we collected 
a dyadic case (Tuli et al., 2007) from the customer and 
the supplier perspective, with a deep insight on the sup-
plier side, focusing on the business model co-innovation 
process. The data enabled us to get a deep understanding 
of the collaboration and the joint co-innovation activities 
related to the creation of an IoT solution (Yin, 2009).

Data collection

We gathered data mainly through the access to documents 
from the involved supplier’s business development 
manager related to detailed and consistent customer 
meeting reports, project status reports, product roadmaps, 
development plans, quality reports, management 
reports, escalation reports, and commercial agreements. 
Furthermore, mail communication data of supplier and 
retailer staff, the project team, and from the partner 
companies were selected. The study period in which the 
data was collected was 42 months within the time frame 
July 2010 until December 2013. Within this period 725 
documents have been collected and analyzed. To achieve 
transparency and reliability and to be able to replicate data, 
we created a schematic case study protocol documenting 
the major activities and events and we backed all data in 
a case study database.

Data analysis

We started our data analysis with a thematic analysis 
approach which enables an approach to identify patterns 
in large and complex data sets (Braun & Clarke, 2006). 
Furthermore, links within analytical themes can be 
identified, a series of iterations and comparisons of 
overarching constructs and dimensions can be observed 
and a grounded empirical model can be developed. We 
also followed an interpretative research method (Clark 

et  al., 2010) which involves people experiencing the 
events in the interpretation based on a first-order analysis. 
Therefore we analyzed the data in a three-step approach 
consisting of an in-depth analysis resulting in first-
order categories (step 1), the consecutive formation and 
condensation of second-order categories (step 2), and 
the final step of building aggregate dimensions (step 
3). The first-order categories were resulting from an 
analysis of the raw data of the accessed documents. The 
first author read 725 pages of business development (BD) 
meeting reports and complementary related documents 
and categorized them according to the procedure model 
categories activity, method, role, and tools (Fischer et al., 
1998) adding also the category capability. By coding 
all relevant activities, methods, capabilities, roles, and 
tools the first author consolidated first-order categories 
reflecting the content of the documents. To condense the 
second-order themes, the first author analyzed the first-
order categories to identify logical linking arguments, 
patterns, and more distinct concepts. As a result of this 
condensing process, the first level of theoretical specific 
elements could be extracted and sorted under second-
order themes. The condensation process was repeated 
several times to consolidate and confirm the received 
results. Finally, the second-order themes were carefully 
reviewed and the further coding was condensed and 
abstracted. Hence, the first author created aggregate 
dimensions (see Fig.  2). In addition, the definitions 
with existing literature were reflected to create results 
with a strong theoretical dimension. Finally, the links 
between all three aggregate dimensions were verified 
again to confirm the theoretical dimensions related to 
episodes, activities, methods, capabilities, roles, and 
tools. The applied coding scheme and the aggregations 
were constantly discussed and aligned within the author 
team. Figure 2 depicts the interpretative research method 
according to Clark et  al., 2010 and highlights the 
evolution across the three steps for data analysis according 
to the result in the theoretical aggregate dimensions. To 
adapt the process perspective, we understand process 
theory as a sequence of events leading to an outcome. 
The understanding of patterns in events is thus key to 
developing process theory (Langley, 1999). Furthermore, 
related to a detailed insight into case data we adopt the 
perspective that process theorization will go beyond 
surface description to penetrate the logic behind observed 
temporal progressions, whether simple or complex (Van 
de Ven, 1992). We have applied a narrative-based style 
which is the outline of a specification of a process model 
that lays out a set of mechanisms explaining events and 
outcomes (Cornelissen, 2017).
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1st Order Concepts 2nd Order Themes Aggregate Dimension

07/2010 - 06/2011 (12 month)

Implementation of senior BD Function (role), Sigma Organizational factors and -design New market entry
Formation of initiation team (role) - IT director, BD manager Inititation, ideation
Sigma use existing hardware application engineers (role)
Sigma use external software development (role)
Readiness level of Omega and Sigma

Retail competitor analysis (methode), Omega Solution screening (initial business formation)
ICS competitor sample analysis (methode), Omega

Leverage existing technology (methode), Sigma Opportunity identifcation (initial business formation)
Opportunity screening & -identification (methode), Sigma
Opportunity introduction meeting, Sigma

Prototype introduction, Roadmap 1 (tool) Solution target parameters (need)
USP promotion (method), Sigma
Target cost matching (methode)
Functional features matching (methode)
Omega verify retail industry experience/track record of Sigma
Omega verify level of strategic commitment of Sigma
Initial sampling requirements (methode), Omega

Commercial agreement for PoC, Omega Initial business formation
Communication and coordination (capability)

07/2011 - 04/2012 (10 month)

Project team formation and extention (role) Organizational factors and -design 2. Critical value proposition
Omega SW provider gain anabler role (role, capability) Ideation, integration
Store staff positively evaluated and adopted ICS
Omega provide integration partners for Sigma
Sigma employ IT application engineers (role, capability)
Sigma struggle to manage external software provider (role)

PoC co-creation workshops, R1-R3 (methode) Omega PoC requirements (need)
Usage of co-creation and development tools (tools), Sigma

Omega escalation meetings for software issues (methode) Management of solution gaps for software (need)
Escalation communication (capability), Sigma

Omega provide Sigma friendly PoC locations Sigma PoC deliverables, testing and design iterations (response)
PoC installation, -integration and basic functionality, Sigma
Agile co-creation process (method, capability)
PoC approval related to basic functionality, Omega
Usage of PoC testing tools (tools)
Technical design- and support (capability), Sigma

Discuss initial ROI- and volume scenarios Integrative business formation
Communication and coordination (capability)

05/2012 - 12/2013 (20 month)

Extended project team formation (role) Organizational factors and -design
Omega propose SW partner for SW development (role)
Omega provide integrations partners for Sigma (role) Ideation, integration, implementation
SW workshop for Omega IT processes, R5 (tool) Omega roll-out requirements (need)
Omega requirements for graphical display I, R6 (methode)
Omega requirements for Linux server, R7 (methode)
Omega requirements for standard API, R9 (methode)
Omega requirements for text display, R10 (methode)
Omega requirements for graphical display II, R11 (methode)

Sigma start software development, R4 (methode, capability) Sigma roll-out requirements (need)
Sigma requirements for HF protocol, R8 (methode)
Sigma requirements for new server generation, R12 (methode)

Omega escalations related to system maturity (methode) Management of solution gaps, -quality and maturity (need)
Omega escalations related to roll-out quality issues (methode)
Omega escalations related to final approval features (methode)

Decission for nation wide testing (method), Omega Sigma roll-out deliverables, testing and design iterations (response)
Software workshop for final roll-out functions (methode)
Agile co-creation process (method, capability)
Usage of roll-out testing tools (tool), Sigma
Usage of product documentation tools (tool), Sigma
Technical design- and support (capability), Sigma

Sigma roadmap 2 for Sigma software (tool) Sigma final portfolio formation (response)
Sigma roadmap 3, Sigma SW for Omega IT processes (tool)
Sigma roadmap 4 for Sigma IoT system optimization (tool)

Omega board gives IoT investment outline (methode) Business formation for implementation
Target cost matching (methode)
Top management meetings (methode)
Communication and coordination (capability), Sigma
Commercial pre-agreement
Roll-out purchase order
Agreement for nation wide roll-out, Omega

3. Evolutionary value 
proposition and strategizing

Fig. 2   Three-step thematic analysis approach (Braun & Clarke, 2006)
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Results

In the following, we first provide a short case description 
to characterize the players' Sigma and Omega. We then 
provide a narrative of the BMCI case across the identified 
three episodes New Market Entry, Critical Value 
Proposition, and Evolutionary Value Proposition, and 
Strategizing integrating the four process stages initiation, 
ideation, integration, and implementation (Frankenberger 
et al., 2013). In addition, Table 1 highlights the direct and 
indirect business model influence of Sigma (supplier) and 
Omega (retailer) on the Sigma business model in each 
episode based on the business model canvas (Osterwalder 
& Pigneur, 2010). Furthermore, we integrate the identified 
BMCI characteristics in each episode and we describe and 
illustrate them with the case (see Table 2). Sigma is an 
incumbent business-to-business hardware manufacturer 
for electronic components and modules and belongs to a 
large group organization that is a leading manufacturer of 
consumer electronics. The electronics solutions were sold 
to the group organization but also to other global players 
in consumer electronics and rivals of the group company. 
From a strategic perspective, Sigma is trying to enter new 
business verticals such as retail with unique electronic 
solutions, by combining the in-house strength of materials, 
and base technologies and by the willingness to drive 
business model innovation has initially no competence 
in the development of software solutions. Omega, on 
the other side, is an incumbent leading food retailer 
acting with different brands in the market and is running 
thousands of stores. The company is threatened by new 

e-commerce business models driven by a growing number 
of competitors. Despite the solid software and IT systems’ 
competence to serve its store infrastructure, Omega is 
constantly seeking new digital innovations like IoT to 
further automate and optimize its in-store and logistics 
processes and to remain competitive. An enterprise persona 
classification of both companies can be found in the 
appendix (see Table 3 in the Appendix). Figure 3 depicts 
an overview of identified key activities and the related 
BMCI three project episodes in the collaboration process.

The first 13 months project episode consisted of Sigma’s 
new retail market entry, the implementation of the BD 
function, and the first BD exploration activities as well 
as the identification of the Omega retail IoT project. The 
second 9 months project episode describes the intensive 
and critical proof of concept (POC) milestone of the Omega 
IoT solution creation, testing, and approval. The third 
20 months project episode highlights Sigma’s strategic 
change towards its software development attended by an 
evolutionary value proposition period, where both parties 
define roll-out requirements, where Sigma offers a high 
design and support flexibility combined with increasing 
efforts towards the business formation.

New market entry

The period 07/2010 until 07/2011 is characterized by 
the establishment of a newly created senior BD position 
in Sigma, starting of new market exploration activities 
in retail, and the identification of the Omega project 

3102210211020102
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BMCI project episodes
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 ti

m
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New market entry
(Initiation, ideation; 07/10 - 07/11)

Sigma starts with organizational design (BD) to 
explore and enter a new market (retail); 
identification of Omega as a retail target account and 
introduction of an basic IoT prototype.

Critical value proposition
(Ideation, integration; 08/11 - 04/12) 

Creation of  the Omega specific IoT 
prototype for hardware, software 
and services followed by testing 
cycles and the critical final 
approval. 

Evolutionary value proposition and strategizing
(Ideation, integration, implementation; 05/12 - 12/13)

Sigma invests in software development as key-enabler; both parties continue with 
evolutionary requirements; Sigmas reactive and voluntary changes for its value 
proposition; business model integration/-implementation and business formation.

- New retail market entry, start retail IoT trial 
project (developing new retail IoT business in 
addition to the existing consumer electronics 
hardware core business)

- Sigma establish the autonomous BD function 
as new organizational design for new market 
exploration.

- Sigma creates an initial IoT prototype

- Sigma engages an external software design 
house to provide the IoT software

- Identification of the Omega project, 
introduction and mutual partner verification
- PoC agreement and start of preparation
- both partners form the intiation team

- Formulation of the PoC IoT 
requirements by Omega in co-
creation workshops

- Sigma employment of an new 
IT engineer, engagement of an 
IT expert by Omega

- Agile design of the specific 
Omega IoT PoC prototype; 
verification, testing and approval 
by Omega (need and response)

- Provision of PoC integration 
partners by Omega

- from intiation team to the 
formation of the project team

- Sigma strategic decission to start internal software development and to build 
software design competences in a short period

- Evolutionary formulation of the roll-out IoT requirements by Omega and Sigma. 
Omega proposes requirements from a competitor product to Sigma.

- Agile design- and support capabilities by Sigma for the IoT roll-out prototype; 
testing and approval by Omega; dynamic adaption of the roadmap for the IoT 
portfolio by Sigma (need and response)

- Sigma applies business formation practises related to frequent management 
meetings; provision of the Sigma roll-out partners by Omega

- Omega proposes key-partners for M&A and portfolio expansion and for global 
sales cooperation. 

- from project team towards the formation of the extended project team to prepare 
the national testing and roll-out

Fig. 3   Temporal narrative of key activities and related episodes
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Fig. 4   Participants from the 
initiation team, the project team, 
and the extended project team 
(red color: Omega, gray color: 
Sigma)
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IT SW Service 

Provider

IT Application 

Engineer

Initiation Team

IT Director BD Manager

(KR1, CS1). The implementation of an independent BD 
function changed the organizational design of Sigma. 
BD acted independently from the existing sales units 
and core business, started to explore the new retail IoT 
market, identified the Omega opportunity according 
to pre-defined selection criteria like retailers’ size and 
market dominance, and enabled a first introduction 
meeting with the Omega IT director in 03/2011. BMI 
prototyping starts with the identification of the value 
proposition for a specific market segment (Andreini 
et  al., 2021). Activities like opportunity recognition 
can facilitate experimentation (Guo et al., 2016). On 
the other side, Omega has started to monitor some of 
its retail competitors which were already testing and 
implementing in-store IoT systems, and examined 
samples of such IoT market versions but was not 
convinced yet about the market solutions. During 
the introduction meeting, an initial ICS prototype 
was introduced (VP1), functional features and the 
unique value proposition (USP) were shown, and the 
first technical and commercial feedback by Omega 
was given. To make a potential collaboration for the 
retailer attractive it was important to fulfill the initial 
expectations and ideas of the IT director concerning 
target costs, initial technical target parameters, the 
evidence of track record in the retail industry, the 
strategic long-term supplier commitment, and the 
willingness to invest in technical design and support 
competences. Hence, Omega carefully verified the 
capabilities of Sigma in this early stage. The Sigma ICS 
feature advancements, the agreement on an initial cost 
roadmap but also the Omega collaboration readiness for 
ICS testing led to the short-term decision of Omega to 

trigger a PoC in 07/2011. The following comment is 
taken from the official Omega BD manager visit report:

(Sigma, BD manager, December 13th, 2010): …Omega 
is very interested in the new paper-like IoT device tech-
nology which supports the Omega sustainability phi-
losophy…but also the bi-directional communication 
feature of ICS is unique and was not seen before…

The regular and close communication between the IT 
director and the BD manager started at this point and was a 
crucial link during the whole project. Both managers were 
connecting the organizations from a strategic and opera-
tional perspective. Hence, we call this early organizational 
relationship the initiation team (see Fig. 4).

The competence levels of both players were complemen-
tary but different. Sigma initially engaged and coordinated 
an external software vendor to build the basic ICS software 
elements (KP1). At the beginning of the collaboration, 
Omega had no proper knowledge about IoT systems nor 
any experience with IoT solution testing and implementa-
tion. On the other side, Sigma had just entered the retail 
arena by implementing the first immature IoT PoC with 
another retail customer and was still trying to understand 
the retail IT processes and the related software and service 
requirements.

Critical value proposition

The period 08/2011 until 04/2012 describes the critical 
10-month ICS PoC hardware, software, and service 
deliveries, testing, and approval period. As Sigma 
had no service partner network at this stage, Omega 
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supported Sigma with the provision of several partner 
companies for installation and IoT hardware and software 
integration (KP2). The provided PoC services by Omega 
were ranging from the ICS hardware fixing and in-store 
integration, the wireless infrastructure installation and 
integration, in-store hardware maintenance, back-office 
IT maintenance, and data interface management. Due 
to the lack of retail IT partner knowledge and own IT 
resources, Sigma would not have been able to organize 
the levels or required services in a short period, and 
hence the risk of failing the PoC would have been 
high. The organizational development of the Sigma 
side continued and the first specialized IT application 
engineer was hired in 06/2011 (KR2).

(Sigma, IT Application Engineer, Nov. 17th, 2011): …
the IT director is one of the most important decision-
makers within Omega related to ICS…Omega store 
process automation is the driver for the ICS implemen-
tation…ICS is a very important strategic element for 
Omega…the IT director believes in the strong technol-
ogy- and quality competence of the Omega corporate 
organization…there is much pressure on the IT director 
as the ICS installations are used to position against a 
local retail competitor…

Furthermore, the initiation team was extended into the 
project team where Omega was providing an experienced 
IT project manager and an external IT software service 
provider managing all questions around the data interface. 
Towards the end of episode II, and the beginning of 
episode III the project was extended once again towards 
the so-called extended project team (see Fig. 4).

The creation of the first Omega ICS prototype was 
forcing both parties to set up and perform within an 
effective need and response cycle. The period 07/2010 
to 11/2010 contained 9 co-creation workshops where 
all relevant hardware-, software-, IT process-, and IT 
service-specific requirements, as well as constraints, 
were discussed, and solution concepts were formulated. 
Hence, regular and efficient project communication and 
coordination were crucial. The high number of specific 
Omega requirements given in a short period (R1-R3) was 
forcing Sigma to properly deliver and perform (VP4). 
The agile working culture of Sigma was supporting the 
fast creation of prototypes (VP3). Hence, both parties 
were contributing to a co-innovation process with need 
and response elements in the sequence of requirements 
formulation (Omega), requirements understanding 
(Sigma), prototyping (Sigma), testing, and approval 
(Omega) related to R1-R3. R1 was summarizing the 
specific Omega PoC requirements related to ICS 
hardware, software, and process jointly discussed 

during a PoC kick-off workshop in 07/2011 and the 
following co-creation workshops. R2 was about an 
intensive software interface workshop on 11/2012 with 
the Omega third-party software service provider and 
R3 was summarizing the final specific PoC hardware 
and software requirements. Integrating customer 
perceptions is a context-based cognitive process for BMI 
(Schneckenberg et al., 2019).

Sigma had a lack of software competence at this stage 
and the coordination of their external software provider 
was difficult. The software-related issues were growing 
and the lack of understanding to build and test software 
related to Omega IT processes was overburdening the 
Sigma engineering team. Hence, during the software 
testing stages and the installations of the two instore PoCs 
on 01/2012 and 02/2012, several escalation meetings on 
the management level were imposed by Omega. At this 
time the overall ICS project was threatened and Omega 
was about to put the collaboration on hold. The following 
comments have been taken from the mail reports of the 
BD manager and the IT application engineer:

(Omega, IT Director, Feb. 23rd, 2012): …the look- and 
feel of the hardware are very good…however, the ICS 
system maturity is low and we are concerned about the 
software development capabilities of Sigma…

Omega continued with efforts to support Sigma with 
resources related to its lack of software competence 
and they decided to strengthen the role of their third-
party software service provider as a communicator, 
mediator, facilitator, and knowledge provider for Sigma 
related to the retail IT integration and specific Omega 
IT processes (KR3). Furthermore, Omega recommended 
cooperating with the local Omega third-party software 
service provider related to software development and 
offered also to share the cost (KR4). Finally, both PoCs 
were approved by the Omega sales management in 
03/2012 based on fulfilling the basic system and process 
requirements. In summary, the critical value proposition 
period was a critical milestone for Sigma to demonstrate 
how to integrate the new value propositions into the new 
business model.

Evolutionary value proposition and strategizing

The period 05/2012 until 12/2013 describes the 
third and final stage in the BMCI process which is 
characterized by evolutionary activities on both sides. 
In a top management meeting held in early 05/2012, the 
following citations from the Omega IT director, taken 
from a BD report, is underlining the growing business 
perspective for Sigma:
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(Omega, IT Director, May 2nd, 2012): …There will 
be an Omega internal board meeting where I have to 
introduce an ICS sourcing scenario for the year 2013, 
based on several million units demand and based on 
the given Omega target price. In case of board accept-
ance, the final ICS budgets should be determined by 
mid-2012 and a contract agreement could be done 
around 11/2012…

The growing business expectation triggered an 
evolutionary process of final requirement formulations 
on both sides to have a proper solution in place for 
a potentially forthcoming roll-out. Based on the 
understanding that software development is going to 
be a future key competence and a new revenue source, 
the Sigma management decided to develop all relevant 
ICS software elements with their resources (KR5, RS1). 
This decision, defined as a self-given requirement (R4, 
resources) was changing the actual portfolio roadmap 
significantly again (roadmap II, VP5). Hence, Omega 
triggered an intensive software requirements workshop 
on 06/2012 (R5, VP6) to advise Sigma on the features 
and needs for the new software development. In addition, 
Omega introduced a new in-store process causing the 
requirements for a highly functional IoT device and the 
related software modifications in 09/2012 (R6, VP6) 
which caused Sigma to change its roadmap again related 
to R4, R5, and R6 (roadmap III, VP5). Furthermore, 
Omega decided on a national change towards the Linux 
store operating system which caused a heavy rework of 
the Sigma server software again (R7, VP6). In addition, 
R6 caused Sigma as well to change its RF communication 
protocol (R8, VP5). The evolutionary value proposition 
cycles continued by the Omega requirements to request 
a standard API format in 01/2013 (R9, VP6), to ask for 
a final modification of standard IoT device and related 
software in 02/2013 (R10, VP6), and the requirements 
to verify and potentially design a competitor-like IoT 
device and the related software elements (R11, VP7). As 
a technical cause-effect and response to the final Omega 
requirements, Sigma was forced to improve its server 
version again in 09/2013 towards high-resolution image 
processing (R12, VP5) and was documenting this in a 
final roadmap again (roadmap IV, VP5).

The decision to develop software with its resources 
along with the massive load of requirements in episode 
III was overburdening the Sigma engineering team and 
Omega started to escalate. At this time, Omega proposed 
to Sigma to cooperate or merge with a promising start-up 
newcomer company with sufficiently good IoT device 
hardware and software related to R6 (KP3). During 
the period 10/2012 until 03/2013, in total 8, escalation 
meetings on the management level were conducted. 

Despite the actual escalations, however, Sigma was 
using the meetings also to improve the relationship on 
the management level, to exchange ideas, and to sense 
Omega's readiness to invest in the ICS roll-out. As the 
national roll-out decision was about to be made, the 
Omega sales management was now taking the lead ahead 
of the Omega IT team. In one of the top management 
meetings on 11/2012, where also the global Sigma CEO 
and the Omega Group CIO were joining, the strategic 
long-term vision and cooperation of both companies 
were the focus of the discussion. Management cognition 
is about the formation processes of decision makers, their 
mindsets related to key-business ideas, and their unique 
view of the business (Gavetti & Rivkin, 2007). One of 
the concerns Omega was also the proper management 
of the delivery and implementation services during a 
forthcoming roll-out and therefore Omega introduced a 
globally leading system integrator as the sales and supply 
partner for the ICS roll-out (KP4). Finally, a significant 
roll-out purchase order was placed on 06/2013 and the 
nationwide mass roll-out was finally started on 09/2013. 
Episode III revealed the dynamic evolution of the final 
Sigma and Omega value propositions, the direct and 
indirect influence of Omega on the Sigma BM, and 
also the business formation activities of Sigma. Table 1 
summarizes the mutual direct and indirect activities 
of both players across all three episodes including the 
identified BMCI characteristics.

Episodic business model changes and BMCI 
characteristics

In the following, we are presenting an overview of all 
occurring BM changes in the three episodes from both 
partners related to the Sigma BM and we are mapping also 
the relevant BMCI characteristics.

Table 1 depicts the direct and indirect influence of 
Sigma and Omega related to the new business model 
of Sigma. Reflecting on the business model canvas 
framework (Osterwalder & Pigneur, 2010) 17 out of 
the 19 business model changes are related to the three 
elements of value proposition (7), key resources (6), 
and key partner (4) followed by customer segment (1) 
and revenue stream (1). Business model elements that 
have not been touched on are key activities, customer 
relationships, channels, and cost structure. Key activities 
are mainly mapped with the major business model 
changes related to value proposition, key resources, and 
key partners. Customer relationships can be mapped 
to the activities of business formation. The element 
channel is not relevant due to the case relation of two 
collaboration partners and the element cost structure 
was not discussed. The following BM changes can be 
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Table 1   Mutual direct and indirect BM changes in the Sigma business and the related BMCI characteristics
Business model 
co-innovation 

Influence on 
Sigma business 
model

Influence by Sigma Influence by Omega BMCI characteristics 
(referencing Figure 2)

Direct BM 
influence

Key partner (KP1):  engage 3rd 
party software design house.
Key-resources (KR1): employ 
BD manager for new market 
exploration activities.
Value proposition (VP1): 
introduction of basic IoT 
prototype / roadmap I.
Customer segments (CS1): 

Indirect BM 
influence

Value proposition (VP2): 
compromize and accept pre-
mature IoT prototype but make 
significant change requests.

Direct BM 
influence

Value proposition (VP3): 
design and delivery of the 
Omega IoT prototype based on 
requirements R1-R3.
Key-resources (KR2): employ 
IT application engineer.

Key partner (KP2): provide 
domain partners for PoC 
hardware- and software 
integration.

Indirect BM 
influence

Value proposition (VP4): 
formulate IoT requirements R1-
R3 for PoC, testing and 
approval.
Key-resources (KR3): Omega 
put 3rd party software expert 
into facilitation and 
development role. 
Key-resources (KR4): Omega 
offers software development 
services by an Omega partner 
based on an cost-sharing 

Direct BM 
influence

Key-resources (KR5): employ 
software engineers, built 
software design competence, 
start software design.
Value proposition (VP5): 
provide roadmap II-IV; 
formulate IoT system 
requirements for roll-out R4, R8, 
R12.
Revenue streams (RS1): 
recurring software revenues 
from own software solutions.

Key-resources (KR6): provide 
domain key partners for roll-out 
integration and maintenance.

Indirect BM 
influence

Key partner (KP3): propose 
and initiate strategic cooperation 
or M&A with competitor for the 
highly functional IoT device and 
the related software (R6).
Key partner (KP4): Omega 
propose to initiate a service 
agreement for IoT roll-out with a 
leading global system-integrator. 
Value proposition (VP6): 
formulate IoT requirements R5-
R7, R9-R11 for roll-out.
Value proposition (VP7): 
Omega introduces the 
requirements based on a 
competitor IoT device and 

Organizational factors: Sigma 
establish BD role, jointly form 
initiation team, Sigma apply 
communication & coordination 
capabilities. BM changes: 1 x 
indirect change by Omega. 
Need information: initial 
solution target parameters by 
Omega. Initial business 
formation: Sigma achieve 
commercial PoC agreement. 

Organizational factors: SW 
enabler role by Omega partner, 
Sigma employ IT engineer, 
jointly form project team, Sigma 
apply capabilities for 
communication & coordination 
and for technical design & 
support. BM changes: 1 x direct, 
3 x indirect changes by Omega. 
Need & response: 2 x Omega 
need Info, 1 x Sigma response. 
Business formation: Omega 
share ROI and volume 
szenarios. 

Organizational factors: joint 
extended project team 
formation, Sigma apply 
capabilities for communication 
& coordination and for technical 
design & support. BM changes: 
1 x direct, 4 x indirect changes 
by Omega. Need & response: 2 
x Omega need Info, 1 x Sigma 
need Info, 2 x Sigma response & 
3 x strategic roadmap adaption 
by Sigma. Business formation: 
IoT investment outline by 
Omega, jointly match cost 
target parameters, joint top 
management meetings, joint 
commercial agreement.

Episode I - New 
market entry 
(initiation, 
ideation)

Episode II - 
Crucial value 
proposition 
(ideation, 
integration)

Episode III - 
Evolutionary 
value 
proposition and 
strategizing 
(ideation, 
integration, 
implementation)

(BMCI)

related software to Sigma (R11).

enter into new retail IoT market.
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seen as critical for the collaboration’s success: VP1, as 
it provides a basic prototype on very short notice. VP3 
delivers the critical hardware, software, and service 
requirements to run the PoC and gain approval. This 
was also the moment of truth for Sigma to transform 
from pure hardware to an IoT hardware, software, and 
service supplier. KP2, as Sigma had no experience 
with specific domain partners at this early stage. 
KR3, as the software expert provided by Omega, was 
a communicator, mediator, facilitator, and knowledge 
provider for the technical resources of Sigma. KR5, as 
is was the key-strategic decision for Sigma to adopt its 
software development activities as a strategic enabler for 
future IoT business. Further details and insights on the 
above-mentioned BM changes are given in the appendix 
under the headline agile design of the specific Omega IoT 
(see Table 4 in the Appendix).

Characteristics of business model co‑innovation

Based on our three-step thematic analysis approach (Braun 
& Clarke, 2006) we have gathered the BMCI characteristics 
organizational factors, direct and indirect business model 
changes, need and response mechanism, and business forma-
tion practices (see Table 2). To see the interdependencies of 
the BMCI characteristics across the three episodes we have 
added them to Table 1.

Discussion

The integration of external stakeholders can be a 
successful way of innovating a business model (Ebel 
et al., 2016; Zott & Amit, 2015). To overcome the lack 
of understanding of how to collaboratively innovate a 
business model we have investigated a longitudinal 
collaboration case between an incumbent retailer and an 
incumbent supplier co-innovating the supplier’s business 
model. We show the process of how retailer and supplier 
mutually contribute to the BM changes of the supplier’s 
business model and we highlight the underlying 
characteristics of business model co-innovation. Our 
results are contributing to the information systems 
literature by introducing the new concept of BMCI, 
highlighting a specific BMCI process model, and 
revealing four BMCI characteristics. Furthermore, we 
give practical insights into how BMCI characteristics can 
foster the creation of new business models.

Contribution to theory

Longitudinal research promises to provide more insights into 
causal interactions and contingency factors in the emergence Ta
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of BMI (Demil et al., 2015; Foss & Saebi, 2017; Schnecken-
berg et al., 2021; De). We are presenting a longitudinal case 
study revealing unique insights and we are highlighting the 
new concept of BMCI.

BMI research is pointing to the importance of collab-
oration in fostering BMI and is discussing several per-
spectives like the adoption of a network or open systems 
(Berglund & Sandström, 2013), external stakeholder 
integration (Chesbrough & Appleyard, 2007), open 
business model innovation (Chesbrough et al., 2018; 
Randhawa et al., 2016), and collaboration (Weking et al., 
2020). However, the process of how companies collabo-
ratively innovate their business models remains unclear 
(Ebel et al., 2016). Our research highlights a collabora-
tion case and provides a BMCI process model which 
shows how a supplier and a retailer successfully co-inno-
vated the suppliers' business model. We, therefore, con-
tribute to the understanding of the process of how busi-
ness models can be designed in a dyadic constellation of 
supplier and retailer (Ebel et al., 2016). In addition, we 
show that the BMCI characteristics organizational fac-
tors, mutual direct and indirect business model changes, 
need and response mechanisms, and business formation 
practices are substantial elements in this BMCI process.

The examination of sequences of events in BMI and the 
identification of regularities and recurrent patterns in evo-
lutionary processes are important (Langley et al., 2013). We 
further reveal a unique non-linear temporal BMCI process 
model consisting of the three episodes of new market entry, 
critical value proposition, and evolutionary value proposi-
tion and strategizing.

Studies that perceive BMI as a process often take a 
dynamic approach and investigate the organizational 
characteristics that facilitate or hinder the process of 
BMI (Foss & Saebi, 2017). Episodes II and III outline 
the dynamic and evolutionary provision of solution 
needs and the flexible adaptive response to the needs as 
a mechanism for value co-creation. We highlight a need 
and response mechanism facilitating the successful value 
proposition interplay of supplier and retailer. Especially 
during the dynamic evolutionary value proposition 
cycles in episode III, the need and response mechanism 
was a crucial optimization and finetuning process, where 
both parties contributed with voluntary and emerging 
value propositions (Demil & Lecocq, 2010; Kabalska & 
Kozarkiewicz, 2020; Teece, 2018). To deliver prototype 
iterations in a short time, strong technical design and 
support competencies of the supplier were needed.

Research is pointing to the critical capability 
perspective for successful BMI (Achtenhagen et  al., 
2013; Spieth et al., 2014). The suppliers' agile technical 

design and support competence and the linking 
communication and coordination activities by the newly 
established business development function can be seen 
as critical capabilities supporting BMI. Episode III 
highlights also the strategic flexibility to adapt the Sigma 
solution roadmap several times (Schneider & Spieth, 
2013). The processual perspective of BMI reveals the 
interdependence of strategizing, knowledge sharing, and 
value creation processes of BMI (Andreini et al., 2021; 
Van de Ven, 1992; Wirtz et al., 2016). Related to episode 
III we reveal the processual interdependency of BMCI 
characteristics need and response mechanism related to 
value creation, critical capabilities as an organizational 
factor, and strategic decision-making.

Implications for practice

Agile development of an IoT solution requires critical 
capabilities in the value creation process to cope with 
the dynamic needs provided by both collaboration 
partners (Achtenhagen et  al., 2013). The identified 
need and response mechanism was the agile vehicle 
linking the dynamic provision of requirements, their 
evaluation, and the fast implementation of prototypes. 
The technical design and support competence, the 
availability of engineering resources but also the 
supplier's capacity for strategic decision-making were 
crucial for the creation of the new business model. The 
BMCI collaboration process describes the integration 
of cross-functional resources from both sides across 
all three episodes acting as the initiation team, the 
project team, and the extended project team. To link, 
orchestrate, and inform the relevant BMCI stakeholders 
the communication and coordination capabilities 
of the BD manager were important. In addition, the 
third-party IT software expert provided by Omega, in 
the role of communicator, mediator, facilitator, and 
knowledge provider towards the Sigma engineers was 
of crucial importance. Firms that lack the capabilities or 
resources to integrate external stakeholders could turn 
for assistance to innovation intermediaries that have 
access to extended networks of firms, partners, experts, 
and marketing services and which are forming teams of 
their employees and the clients (Weking et al., 2020).

Companies often struggle to integrate all components 
of a new business model (Frankenberger et al., 2013). The 
activities related to initiation, ideation, integration, and 
implementation in episodes I-III highlight the direct and 
indirect business model contributions of retailers and sup-
pliers to innovate the supplier’s business model mainly 
related to value proposition, key resources, and key partners 
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(Osterwalder & Pigneur, 2010). We give a unique insight 
into how Omega has practically supported Sigma with cru-
cial key partners and key resources. Hence, we can show that 
BMCI can support, build, and foster an emerging business 
model.

When it comes to the implementation of a new busi-
ness model, huge investment needs and internal resist-
ance are remaining major challenges (Frankenberger et al., 
2013). The business formation practices of the supplier, 
especially in episode III, were aimed to build a relation-
ship on the top management level and to get evidence and 
justification for further investments related to the forma-
tion of the new business model. Integrating customer 
perceptions relates to a profound and genuine interest in 
and consideration of consumers' needs and expectations 
(Schneckenberg et al., 2019). The BMCI characteristics 
of business formation practices have been important to 
overcome internal resistance to the formation of the sup-
plier’s new business model.

Conclusion

Despite the importance of BMI, many firms are failing to 
innovate business models because of inhibiting structures, 
cultures, capabilities, and resources (Christensen et al., 
2016; Weking et al., 2020). Recent research on open busi-
ness model innovation indicates that collaboration will 
support BMI (Weking et al., 2020). However, there is little 
understanding of the process of collaboratively innovating 
a BM (Ebel et al., 2016).

With our research, we are providing deep insight and 
results of a longitudinal case study where we investigated 
the phenomena of BMCI related to the collaboration of an 
incumbent retailer and an incumbent electronics supplier. 
Our research is highlighting a BMCI process model from a 
dual perspective which shows how a supplier and a retailer 
successfully co-innovate the suppliers' business model. In 
addition, we show how the BMCI characteristics related to 
organizational factors, mutual direct and indirect business 
model changes, need and response mechanisms, and busi-
ness formation practices can foster BMCI. Our research is 
providing new theoretical ground and a processual under-
standing of how two companies collaborate and jointly inno-
vate a business model. Furthermore, our research contributes 
to the growing literature on BMI by extending and comple-
menting the perspectives of stakeholder integration (Aspara 

et al., 2013; Spieth et al., 2014; Weking et al., 2020), open 
business model innovation (Chesbrough & Appleyard, 
2007).

We are providing the new theoretical BMCI construct as 
a basis for further discussions and theoretical reflections and 
we are extending the process theory from a dyadic case per-
spective (Van de Ven, 1992). Our results confirm also the 
importance of the processual interdependence of value crea-
tion and strategizing (Andreini et al., 2021). From a practical 
perspective, the case study reveals how incumbent suppliers 
can successfully overcome barriers to BMI integration and 
implementation by co-innovating the new business model. 
Furthermore, we give practical guidance on how incumbent 
suppliers can successfully transform the business model 
towards IoT digitalization.

Case studies can give useful insights into theoretical 
novel phenomena and enable multiple observations of 
complex relational processes. However, a specific sin-
gle case study cannot provide general validity for a phe-
nomenon. Gathering detailed data from a participant in 
the case study contains the risk of being subjective. The 
results of this longitudinal case study are provided out of 
the limited perspective of two collaborating incumbent 
organizations which are characterized in the results sec-
tion and might therefore not be applicable in other collab-
oration configurations. For example, the given incumbent 
size and resource potential of both players is limiting the 
number of similar collaboration cases. Second, the given 
strategic fit on both sides and the IT experience of Omega 
might not be given in other constellations. Third, the 
decision-making process within a manageable number of 
decision-makers might not be generalizable. Fourth, the 
direct allocation and control of resources on both sides 
might not be given in other cases as well. Finally, the deep 
technical resource competence of the supplier might not 
be available in other supplier constellations.

Future research should therefore identify additional 
cases where the phenomena BMCI can be reflected and 
the identified BMCI characteristics can be verified, further 
elaborated, generalized, and potentially categorized. In 
addition, it should be investigated whether BMCI phases 
are mainly applied in the early stages of the creation of 
a new business model or also during consecutive peri-
ods. Furthermore, other than dyadic collaboration con-
stellations should be examined. Finally, the interaction 
mechanisms of role partners related to BMCI should be 
investigated.
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Agile design of specific Omega IoT

Table 4   Critical BM changes in the collaboration process across the three episodes

New market entry (07/2010–07/2011, 13 months)
The first episode is characterized by the introduction of the collaboration partners and the initial trust-building. We give more practical insights 

on the introduction of the basic prototype as a critical value proposition at this stage (VP1).
The supplier’s track record and IoT experience were one of the evaluation criteria for Omega. When approaching Omega, a basic IoT prototype 

from another IoT project, running in parallel, was presented. The fast delivery of this prototype demonstrated the design capability of Sigma. 
Furthermore, it gave evidence of the experience with IoT solutions in the market and it provided an artifact on which further discussions 
could be focused. As Omega was acting in a business-to-consumer relationship the design-based look-and-feel of the IoT device was very 
important as shoppers in the store could watch, grasp information, and interact with the device. Hence, hardware design competence was 
specifically important. In the introduction meeting the first feature ideas and potential Omega requirements were discussed and Sigma con-
firmed its willingness to quickly realize the new design ideas. The fast provision of a prototype, the demonstrated design flexibility, and the 
perceived design competence were creating trust on the Omega side.

Critical value proposition (08/2011– 04/2012, 9 months)
Related to the second episode, we give further practical insights about the creation of the Omega-specific IoT prototype (VP3), the provision of 

partners to support Sigma (KP2), and the crucial supporter role of the third-party software expert provided by Omega (KR3).
During these nine months, as a result of nine requirements workshops, Omega and Sigma went into an agile need and response process where 

engineers at Sigma had to quickly understand Omega’s requirements and demonstrate the design progress. Supported by the fast and agile 
working culture of Sigma’s engineering department, incremental improvements of the Omega-specific IoT prototype were delivered quickly. 
The Sigma engineers were interacting with the local Sigma IT engineer, the Omega project managers but also with the headquarters engi-
neering teams. The local Sigma IT engineer and the business development manager were, however, the major interface between the Omega 
project manager and the IT director, who were monitoring the progress but also software-related issues. The lack of software design compe-
tence of Sigma at this stage, engaging a third-party software design house, was leading to several software escalations meetings initiated by 
Omega.

Omega recognized at this stage that the core competence of Sigma was mainly on hardware design. Due to Sigma's lack of understanding of 
which services are required to integrate an IoT solution in the Omega retail environment, Omega supported Sigma with the provision of part-
ners for IoT hardware and software integration. Access to this partner network was important for Sigma from several perspectives. First, the 
provision of partners by Omega was a vital bridge for Sigma to be able to successfully continue the IoT project. Second, the partners could 
be potentially used in other IoT projects. Finally, access to experienced retail integration partners enabled Sigma to learn the specific partner 
requirements and to gather relevant information about the retail ecosystem.

Co-creation workshops were the pre-dominant methodology to enable the exchange and learning of requirements on both sides. When creat-
ing a new IoT hardware or software feature, typically an Omega lab test was applied. During these lab tests, Omega engaged a third-party 
software service provider to support Omega and Sigma in the test procedures. The role of this service provider was crucial as an enabler, 
communicator, IT expert, and mediator during the critical testing within the combined project team.

Evolutionary value proposition and strategizing (08/2011–04/2012, 20 months)
The third episode is characterized by the evolutionary creation of value propositions. We would like to give further practical insights on the 

Sigma decision to build up software competence and invest in software engineering resources (KR5).
In 2012, a new Sigma CEO was onboarded who judged the new IoT strategy as valuable and supported strongly the new retail IoT business 

development activities. The Sigma decision to develop all required software on their own was a significant strategic decision. It was a huge 
change process for Sigma as a hardware-oriented company but at the same time, it was the game changer and enabler of a new and successful 
Sigma business model based on software-based IoT solutions. The investment decision was also an important signal to Omega indicating that 
Sigma is willing to invest in the IoT business. Furthermore, Sigma invested also in the next generation of IoT devices with advanced features 
enabling an advanced Omega in-store process. The investment was a door-opener to enter into other new large retail accounts. Hence, the 
CEO’s support was important for the formation of the new Sigma business model.
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