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The Technology Innovation Management Review (TIM 
Review) provides insights about the issues and emerging 
trends relevant to launching and growing technology 
businesses. The TIM Review focuses on the theories, 
strategies, and tools that help small and large technology 
companies succeed.

Our readers are looking for practical ideas they can apply 
within their own organizations. The TIM Review brings 
together diverse viewpoints – from academics, entrepren-
eurs, companies of all sizes, the public sector, the com-
munity sector, and others – to bridge the gap between 
theory and practice. In particular, we focus on the topics 
of technology and global entrepreneurship in small and 
large companies.

We welcome input from readers into upcoming 
themes. Please visit timreview.ca to suggest themes and 
nominate authors and guest editors.
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• Sponsor or advertise in the TIM Review.
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Please contact the Editor if you have any questions or 
comments: timreview.ca/contact

About TIM

The TIM Review has international contributors and 
readers, and it is published in association with the 
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tion, even when complete opening is not the main goal. 
The author highlights the scholarly contribution of the 
study and provides general recommendations for in-
novation managers.  

Finally, Flavia Luciane Scherer, Italo Fernando 
Minello, Cristiane Krüger, and Andréa Bach Rizzatti 
from the Federal University of Santa Maria in Brazil de-
scribe a technology startup’s failed early attempt at in-
ternationalization and the lessons its founders are 
applying as they contemplate a second attempt to grow 
beyond the Brazilian market. Drawing on the literature 
on internationalization (especially the Uppsala model), 
export barriers, and the origin and concept of startups, 
the authors share insights from the case and derive re-
commendations to help technology startups in emer-
ging economies successfully internationalize.

In April, we will examine the theme of Frugal Innova-
tion with Guest Editors Deepak S. Gupta, Executive
Director of Applied Research, Innovation and Entre-
preneurship Services (ARIES) at Centennial College in 
Toronto, Canada, and Mokter Hossain, Assistant Pro-
fessor in the Center for Industrial Production at Aalborg 
University, Denmark.

We have also recently issued a call for papers (tinyurl
.com/y76k3kkb) for a special issue on Transdisciplinary 
Innovation with Guest Editors Martin Bliemel and 
Mieke van der Bijl-Brouwer from the Faculty of Trans-
disciplinary Innovation at the University of Technology 
Sydney, Australia. 

For future issues, we are accepting general submissions 
of articles on technology entrepreneurship, innovation 
management, and other topics relevant to launching 
and growing technology companies and solving practic-
al problems in emerging domains. Please contact us 
(timreview.ca/contact) with potential article topics and sub-
missions, and proposals for future special issues.

Chris McPhee
Editor-in-Chief

Editorial: Insights
Chris McPhee, Editor-in-Chief

Welcome to the March 2018 issue of the Technology
Innovation Management Review. The authors in this
issue share insights on creating value in the Internet of 
Things, using big data and analytics to develop value 
propositions, transitioning from closed to open innova-
tion in an emerging economy, and deciding on the 
right timing and conditions for internationalization.

In the first article, Heini Ikävalko, Petra Turkama, and 
Anssi Smedlund from the Center for Knowledge and
Innovation Research at Aalto University in Finland ex-
amine the co-creative nature of business opportunities 
in the Internet of Things (IoT). Taking an ecosystem 
perspective on three use cases within a larger European 
IoT initiative, they discover how different actors may 
take the roles of “ideator”, “designer”, or “intermedi-
ary” as they co-create business models in different 
design layers. Their mapping of value creation in IoT 
ecosystems has implications for both researchers and 
managers.

Next, Victoria Kayser, Bastian Nehrke, and Damir 
Zubovic from Ernst and Young in Germany ask: what 
can the practical discourse on big data and analytics 
learn from innovation management? Using a frame-
work based on data, infrastructure, and analytics – and 
driven by business need – they have developed a pro-
cess for taking analytics projects from the first ideas to 
the realization of a functional application. In their art-
icle, they outline the phases of this process and discuss 
how it can be transferred to organizations that wish to 
build analytics capabilities, regardless of size or level of 
experience. 

Then, Elisa Thomas from the Centre for Innovation Re-
search at the University of Stavanger in Norway exam-
ines the extent to which open innovation is undertaken 
by firms in an emerging economy as they engage in 
R&D activities. Despite finding some evidence of in-
creasing openness in the flow of knowledge through 
the internal and external relationships in two chemical 
firms in Brazil, the study shows that these firms are not 
fully exploiting the potential benefits of open innova-
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Value Creation in the Internet of Things:
Mapping Business Models and Ecosystem Roles

Heini Ikävalko, Petra Turkama, and Anssi Smedlund

Introduction

The Internet of Things (IoT) has spawned emerging 
business opportunities as digital technology is embed-
ded in previously unconnected objects (Turber et al., 
2014). The IoT means physical or virtual devices cap-
able of communicating in real time (ITU-T, 2012). The 
data is used in creating a virtual counterpart of reality 
for optimization, prediction, and control of systems 
(Främling et al., 2003). The IoT offers new business op-
portunities in domains such as transportation and lo-
gistics, healthcare, smart environments, and personal 
data (Atzori et al., 2010). 

Business models, defined as “a simplified and aggreg-
ated representation of the relevant activities of a com-
pany” (Wirtz et al., 2016), provide structured tools for 
management and planning, and are increasingly being 
studied by academics (Magretta, 2002; Wirtz et al., 
2016). Nonetheless, research on IoT business models re-
mains limited. Earlier research proposes an increased 

relevance of customer and partner relationships 
(Magretta, 2002; Wirtz et al., 2016). Further, there is a 
shift towards an ecosystem perspective that differs from 
the firm-level perspective on business models (Turber 
et al., 2014; Westerlund et al., 2014; Iivari et al., 2016). 

The IoT is characterized by complexity. In IoT ecosys-
tems, the data and analytics not known in advance, sat-
isfying the general definition of complexity (Johnson, 
2001), where the actors have independent control lo-
gics, and the interactions are not pre-defined. Oppor-
tunities in the IoT include creating synergy and 
efficiency with connectivity of several service systems. 
In the resulting system of systems, service systems over-
lap and create new technical configurations, inviting 
actors to service creation with differing roles of pro-
viders and users. Identification and exploitation of the 
business opportunities in IoT ecosystems face chal-
lenges, such as the variety of objects, innovation imma-
turity, and structural ambiguity (Westerlund et al., 
2014). 

The increasing connectivity provided by the Internet of Things (IoT) supports novel 
business opportunities for actors in overlapping service systems. Therefore, the co-cre-
ative nature of IoT business needs to be further studied. This article reports an empiric-
al study on a European IoT initiative. It contributes to the understudied area of IoT 
ecosystem dynamics by describing different actor roles and activities in the IoT use 
cases, and their implications for value creation in IoT ecosystems. Our findings show 
how IoT ecosystem actors may take the roles of ideator, designer, or intermediary in dif-
ferent IoT design layers, and we recommend this perspective to better understand and 
describe ecosystem business models. We also discuss the theoretical and managerial 
implications of our findings. 

He had brought a large map representing the sea,
Without the least vestige of land:
And the crew were much pleased when they found it to be
A map they could all understand.

Lewis Carroll (1832–1898)
Writer, mathematician, cleric, and artist

In The Hunting of the Snark (1876)

“ ”
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This article is motivated by the aforementioned chal-
lenges and opportunities of IoT ecosystems, and the lim-
ited empirical research in this area. Recent work on IoT 
ecosystem business models notes the transition from 
providing products to services (Iivari et al., 2016; Wester-
lund et al., 2014) and the relevance of service-dominant 
logic (Turber et al., 2014), yet leaves the role of collabor-
ators in value creation unexplored or remaining at a con-
ceptual level. Here, we argue for the mapping of the 
relevant actors, relationships, and activities to realize 
the potential business opportunities in IoT ecosystems. 
With the aim of understanding IoT ecosystem business 
models, we ask: How do different actors contribute to 
co-creation in IoT ecosystems? We extend the earlier lit-
erature by differentiating the IoT ecosystem partners’ 
service co-creation roles and by showing how the differ-
ent roles relate to ecosystem value creation. This article 
deepens the business model discussion by suggesting 
the archetype roles of ideator, designer, and intermedi-
ary in the ecosystem business model mapping. By 
providing an empirical illustration of the variety of actor 
roles and the reasons those actors choose to participate 
in IoT ecosystem value creation, we contribute to the 
discussion of IoT ecosystem management and business 
models.

The article is structured as follows. We review the relev-
ant literature concerning IoT ecosystem business mod-
els and value co-creation. Next, we describe the 
methodology of the study. In the results section, we de-
scribe the activities and roles through which the differ-
ent actors contribute to value co-creation in IoT 
ecosystems. Finally, we discuss the results and their the-
oretical and managerial implications.

Literature Review

Business models in IoT ecosystems
The business model concept provides a suitable base for 
mapping the activities of IoT ecosystems. The extant lit-
erature on business models has developed towards a 
broader view, with an increasing interest in strategic and 
industry-level orientation (Wirtz et al., 2016). Along with 
digitalization, the focus shifts even more to the level of 
ecosystems, affecting the conceptualization of business 
models (Iivari et al., 2016; Westerlund et al., 2014). The 
ecosystem view answers questions such as: who are the 
collaborators, why do they participate, and where are 
the sources of value creation? (Turber et al., 2014).

The IoT business model literature includes both practic-
al (Hui, 2014) and conceptual interests (Iivari et al., 2016; 
Westerlund et al., 2014). The role of the value proposi-

tion appears essential in empirical (Dijkman et al., 
2015; Ju et al., 2016) and theoretical (Turber et al., 2014) 
approaches. One of the major shifts is the changing role 
of data in the IoT (Hui, 2014). The four layers of the di-
gital architecture provide sources for value creation in 
the IoT, suggesting that value is created on: i) device 
layers (physical layers such as hardware and logical cap-
ability layers such as operating system); ii) network lay-
ers (physical transport layers such as cables and logical 
transmission layers such as network standards); iii) the 
service layer; and iv) the content layer (Yoo et al., 2010). 
In this article, we follow the suggestion by Turber and 
colleagues (2014) by analyzing value creation in an IoT 
ecosystem across these four layers of digital architec-
ture.

Value co-creation in IoT ecosystems
IoT firms rely heavily on outsourcing activities to ex-
ternal partners, such as app developers, hardware pro-
viders, and analysis providers (Dijkman et al., 2015), 
which increases the complexity of the ecosystem. This 
tendency calls for an understanding of partner revenue 
streams (Dijkman et al., 2015; Hui, 2014). The trend to 
transform firm-centric activities towards network-cent-
ric activities also suggests a change to service-dominant 
logic in the IoT (Turber et al., 2014). This shift further 
highlights the need to consider business models at the 
level of ecosystems instead of single firms.

In this article, an ecosystem refers to “the alignment 
structure of the multilateral set of partners that need to 
interact in order for a focal value proposition to materi-
alize” (Adner, 2017). This definition focuses on the con-
figurations of activity around a value proposition 
(Adner, 2017) and fits with IoT ecosystems, in which 
building ecosystems around a focal actor is no longer 
the only solution.

As customers become collaborators through co-cre-
ation, the scope of a value proposition broadens to take 
into account collaborators’ motives in addition to the 
traditional customer-specific value creation (Turber et 
al., 2014). This approach leads to inclusion of both mon-
etary and non-monetary benefits, thus increasing the 
complexity of the ecosystem business model. Customer 
relationships in the IoT build on co-creation and com-
munities thanks to the quick and personalized custom-
er contact enabled by access to the customer data 
(Dijkman et al., 2015; Hui, 2014). 

Despite acknowledging the relevance of value co-cre-
ation of IoT ecosystems (Iivari et al., 2016), the current 
literature lacks further conceptualization and empirical 

Value Creation in the Internet of Things: Mapping Business Models and 
Ecosystem Roles  Heini Ikävalko, Petra Turkama, and Anssi Smedlund
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studies on the variety of actor roles in value co-creation 
within IoT ecosystems. Instead of simply describing 
who the collaborators are, we apply the differentiation 
of roles in service co-creation, as discussed by Lusch 
and Nambisan (2015) in their conceptual paper of digit-
ally enabled service innovation.

Value co-creation in essence is the interactions between 
a firm and its customers (Prahalad & Ramaswamy, 
2004), but can also include third parties, such as suppli-
ers, business partners, or competitors (Kohlbacher, 
2008). In light of service-dominant logic, value is co-cre-
ated each time when capabilities, or specialized human 
knowledge and skills, are being applied for the benefit of 
the recipient (Vargo & Lusch, 2004; Vargo & Lusch, 
2008). Service-dominant logic assumes that service is ex-
changed for service, and even a seemingly passive recipi-
ent provides input for the value co-creation relationship.

The recipient is the beneficiary of the value co-creation 
and can play many different roles (Lusch & Nambisan, 
2015). Classification of the roles provides understanding 
of how value co-creation differs depending on the act-
ors’ orientation towards service innovation (Lusch & 
Nambisan, 2015) and the flow of knowledge (Smedlund 

& Toivonen, 2007). Defining the company’s ecosystem 
role lays the foundation and defines the options for the 
company’s business model design. The assumed role 
further expresses the service-exchange logic between 
the ecosystem partners.

The three identified role archetypes – ideators, design-
ers, and intermediaries – have distinctly separate oper-
ating logic and activities in the ecosystems. First, 
ideators integrate current market offerings with their 
unique contexts and needs, and they provide input for 
service innovation by explicating these needs to the 
ecosystem with one-way communication. Second, de-
signers mix and match existing knowledge components 
to develop new services with the ecosystem with recip-
rocal communication. Third, intermediaries cross-pol-
linate knowledge across many ecosystems and 
orchestrate service innovation with multi-way commu-
nication, affecting both the flow of knowledge and rela-
tionships. The intermediary role is especially 
important, because the intermediaries act as orchestrat-
ors by designing and facilitating the processes that al-
low ecosystem actors to collaborate with each other 
(Dhanaraj & Parkhe, 2006). Table 1 further illustrates 
the three roles.

Value Creation in the Internet of Things: Mapping Business Models and 
Ecosystem Roles  Heini Ikävalko, Petra Turkama, and Anssi Smedlund

Table 1. The three service exchange roles in IoT ecosystems (Adapted from Lusch & Nambisan, 2015; Smedlund & 
Toivonen, 2007)
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To summarize our perspective, we build on previous lit-
erature and define an IoT ecosystem business model as 
internet-mediated activities among the service co-cre-
ation actors and connected smart objects, aligned for 
creating and capturing value both for each role in ser-
vice exchange and for a shared purpose. Figure 1 cap-
tures the key elements for mapping roles in an IoT 
ecosystem business model. 

Methodology

Our study employs a multiple-case study design, which 
supports the goal of illuminating and extending the eco-
system relationships with an accurate approach (Eisen-
hardt & Graebner, 2007). The cases represent evolving 
IoT ecosystems in a Horizon 2020 initiative funded by 
the European Commission (Kubler et al., 2017). The 
case context for this study is a project called bIoTope 
(Building IoT Open Innovation Ecosystems; biotope-
project.eu), which aims to accelerate innovation capacit-
ies for companies and public agencies with experiment-
al large-scale pilots. The project builds on open 
standards and distributed value-creation models. Each 
pilot features use cases representing cross-sectorial IoT-
enabled services. 

The three selected use cases represent IoT ecosystems 
in a smart city context in Lyon, Brussels, and Helsinki. 
Qualitative data was collected mainly by participatory 
observation, co-working, and document reviews. The 
data consists of company and project documentation, 
meetings with project partners, project meetings, and 
presentations and informal discussions during the 
meetings.

We started mapping the IoT ecosystem business mod-
els based on use-case illustrations. We mapped the 
cases according to the dimensions described in the lit-
erature review (role, motivation, digital layer). After this 
within-case analysis, we proceeded to cross-case ana-
lysis. We summarized our findings concerning the ser-
vice co-creation roles and reflected back to their 
relation to the corresponding business models. 

Results

Case 1. Brussels / Safe school journey
The bIoTope Brussels IoT ecosystem use case ensures 
the safety of children commuting to school in Brussels, 
Belgium. The commute affects and is affected by traffic 
management, including extent of traffic, traffic lights, 
speed limits, and routing of delivery and emergency 
vehicles. The IoT ecosystem connects different sources 
of information and enables a smooth and safe com-
mute by traffic optimization, for example, through us-
ing dynamic traffic lights, informing drivers of school 
hours, and organizing the co-mobility of children with 
the assistance of a mobile application. The platform 
builds on open standards allowing scalability to future 
services. The main actors in the case are the children 
and their parents, schools, the regional information 
technology (IT) agency, the Brussels Regional Informat-
ics Centre (a public interest IT agency), Orange (a tele-
communications company), the traffic administration 
for the region, Brussels Mobility (a regional administrat-
ive body responsible for infrastructure, public works, 
and transport), and companies offering mobile applica-
tion and website development as well as big data analyt-
ics (e.g., Waze, BeMobile, Cityzendata, Holonix).

Figure 1. Key elements for mapping roles in IoT ecosystem business models

http://www.biotope-project.eu/
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Ideators in this case are schoolchildren using a mobile 
application and volunteering their location data in ex-
change for the service. They operate in the content lay-
er, bringing their context-specific request for service to 
the other actors in the ecosystem. They are motivated 
by non-monetary reasons such as increased safety and 
fun through the gamification of the app, as well as so-
cial motivators of treating the school journey as a col-
lective activity. Their parents participate in the 
ecosystem by buying the application for their children 
and thus facilitating boundary crossing and acting as in-
termediary. Since their action is directly related to the 
end device, action takes place on the device layer. 

The participating schools have a dual role as ideators 
and intermediaries. As ideators, the schools orchestrate 
the activities and communicate needs to developers. As 
intermediaries, they facilitate the exporting and import-
ing of knowledge across boundaries. Their level of con-
tribution to the ecosystem is at the service and contents 
levels, as they operate with data and knowledge. Their 
value proposition comes in a non-monetary form, as in-
creased safety around their school and improved safety 
awareness.

A telecommunications operator (Orange) and data op-
erators (Waze, BeMobile) as well as the company 
providing data analytics (Cityzen Data) act as ideators 
in the content layer. Orange provides information 
about the global flow of people in the Brussels Capital 
region around the schools, thus making it possible to 
address the needs of the application users. Con-
sequently, Waze and BeMobile provide information 
about data flows concerning, for example, the current 
local traffic situation. Cityzen Data provides the analys-
is of the data provided by the mobile application and 
other sources (e.g., traffic information), thus making 
the knowledge embedded in data explicit for service 
providers. They all share a monetary motivation and 
are financially compensated for their work.

Another company (Holonix) develops the application 
for school kids to use during their school commute. Act-
ing as designer, it develops the graphical user interface 
as a commercial service at the device layer, and mixes 
and matches existing knowledge components to devel-
op new services. The University of Luxembourg acts in 
the role of designer on the network and content layers. 
The university enables the data flow in the network by 
enabling system interoperability through an O/MI-
O/DF (an open messaging interface standard) wrapper 
connection to the application programming interface 
(API). 

The regional IT agency (BRIC) collects and sends all the 
information to a central database in order to create a 
historical database in the IoT ecosystem. Acting on the 
network layer, it acts in an intermediary role as it ex-
ports and imports knowledge across ecosystem actors 
with the open API. Brussels Mobility acts as an interme-
diary in the ecosystem, providing the sensors and 
traffic data on both the network and content layers. 
Table 2 summarizes the actors’ roles and layers of their 
contribution.

Case 2. Lyon / Sustainable bottle bank management
The bIoTope Lyon IoT ecosystem provides a sustain-
able waste management service in the Lyon region of 
France. It concerns bottle bank recycling and optimiza-
tion of the collection truck routes. Previously, the col-
lection frequency and routes were managed by the 
collection companies themselves. Now, the IoT ecosys-
tem aims to use sensor data from the bottle banks to op-
timize the routes and collection schedule, thereby 
providing savings and environmental benefits. The sys-
tem can be scaled to include additional information on 
weather, events, and traffic. The main actors are: cit-
izens as users of the bottle banks, the regional mobility 
actor in the metropolitan area of Lyon (Métropole de 
Lyon), the municipal IT operator Data Grand Lyon, and 
the bottle bank collection company.

Table 2. Roles and layers in Brussels use case
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The value proposition for the citizens demonstrates it-
self in the form of better quality of life resulting from a 
cleaner, less polluted, and less noisy city. The citizen 
activities lay on the content level as they, by using the 
bottle banks, create data in the IoT ecosystem, thus act-
ing in the role of ideator in service co-creation.

The city actor, Métropole de Lyon, has multiple motiva-
tions for participating. Monetary motivation arises 
from the logistics cost savings and application of addi-
tional services for the created platform. Non-monetary 
reasons include improving quality of life for citizens. 
The city actor has a dual role as an ideator and interme-
diary. It provides both the sensors in the bottle banks, 
as well as a metropolitan data platform for sharing in-
formation about, for example, bottle bank location and 
traffic, thus acting as intermediary. It also orchestrates 
collaboration among parties as the case owner. The 
ideator role is demonstrated through contribution to 
knowledge conversion both in the network and content 
layers.

Data Grand Lyon is the city-owned IT provider for the 
internet infrastructure. It develops the O/MI-O/DF 
wrapper connection to the API provided by the route 
optimizer. Thus, it acts as intermediary in the network 
layer, enabling data traffic.

The designers in this case are the truck company 
providing collection services and the company provid-
ing route-optimization services for them as subcon-
tractor. They both contribute to the ecosystem by 
developing services by mixing and matching knowledge 
components. Their motivations to participate in the 
ecosystem are monetary-driven as they are financially 
compensated for their tasks. Their activities contribute 
to the service level. Table 3 summarizes the actors’ 
roles and layers of their contribution.

Case 3: Helsinki / Promoting the use of electric vehicles
The bIoTope Helsinki IoT ecosystem promotes the use 
of electric vehicles. The use case focuses on charging 
electric vehicles, because the lack of related infrastruc-
ture is one of the major use barriers. The few existing 
charging service providers have proprietary systems 
(authentication, payment, booking, etc.), which are not 
connected with car manufacturers or city systems and 
platforms. In Finland, the existing electrical infrastruc-
ture for pre-heating cars in winter provides an underu-
tilized opportunity for a slow charging service. To 
advance the use of electric vehicles, the aim of the pro-
ject is to create a systems of systems (SoS) connecting 
information from different sources and providing inter-
operability for service suppliers through a common 
standard. The system is labeled IoTBnB, because the 
vision for the system is to ultimately grow into an Airb-
nb-type service system with independent providers 
posting their services, including additional ancillary ser-
vices. The main actors in the case are the city, represen-
ted by the municipal innovation agency Forum Virium, 
the IT operator Helsinki Region Infoshare, users of elec-
tric vehicles, charging stations, Aalto University, and a 
company providing data analytics (ControlThings). 

The city actor Forum Virium acts as an ideator in the 
case. Forum Virium initiated the case and articulated 
the user need in the conceptual and content layers. The 
users of electric vehicles act as user–developers, provid-
ing service providers with their personal data in the 
content layer. The charging providers broadcast their 
data to the IoTBnB in the content and service layers.

ControlThings is a company providing an IoT service 
catalogue (IoTBnB) for the IoT ecosystem, acting as de-
signer in the service and device layers. Aalto University 
acts as designer, developing the interface standard API 
and the O/MI-O/DF wrapper for connecting all the in-

Table 3. Roles and layers in Lyon use case
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formation within the ecosystem. The municipal digital 
services provider Helsinki Region Infoshare acts as in-
termediary in the network level by offering a dashboard 
and sharing the information concerning the charging 
stations. Table 4 summarizes the actor roles and layers 
of their contribution.

Ideators, designers and intermediaries for value creation 
in IoT ecosystems 
The ideators in every use case represented the end 
users: the actors for whom the system-level service 
(SsS) was developed. These actors volunteer their data, 
thus providing one-way knowledge flow from them to 
the IoT ecosystem in exchange for added value that can 
be monetary or non-monetary. Individual users (i.e., 
citizens) benefit from improved service and, later, addi-
tional services that the platform can scale up to 
provide. The ideators mainly operate in the content 
and service layers, where the concrete service is con-
sumed and where less technical expertise is required 
for its delivery. The ideators must perceive enough 
value in the exchange to be willing to pay for the de-
veloped service. Business model implications for com-
mercial parties include new opportunities in terms of 
channel, value proposition, and partnership innova-
tions.

Cities as ideators and intermediaries benefit from in-
creased capability to perform their mandate as public 
service providers, and thus promote greater citizen sat-
isfaction, cost efficiency, and public profile. They fur-
ther improve citizen perceptions of the city through 
citizen engagement and participatory development. Cit-
ies can also concretely benefit from the accumulated 
data for future planning purposes and development of 
additional service on top of the platform by commercial 
parties. Cities can collect commission for transactions 
and thus sustain the services as well as facilitate the fur-
ther use of the data for commercial parties for a fee. 

Other intermediaries in the cases included the IT de-
partments of public agencies and organizations. The 
public agencies enabled and orchestrated collaboration 
in the ecosystem in both providing knowledge to the 
ecosystems and establishing knowledge sharing 
between separate ecosystems. The IT departments of 
technology companies and cities enabled collaboration 
in technical terms, as in the case of the Lyon bottle 
banks, where they enabled the data flow from the banks 
and trucks to the city traffic management system to 
make decisions to optimize the operation. The major 
role for these commercially motivated companies was 
the data integration through a standard API to enable 
interoperability on the one hand and, on the other 
hand, data analysis for knowledge contextualization for 
the services. Typical layers were the network, device, 
and service layers. Their motivation for the ecosystem 
participation is the collected data and analytic tools, 
which enable enormous opportunities for scaling up 
the innovations and designing additional services. Dir-
ect impacts on business models can be achieved in 
terms of reaching out to new customer segments, chan-
nels, and value propositions.

Designers in each IoT ecosystem were represented by 
commercial actors developing user interfaces and apps 
for accessing the data. They were compensated for their 
activities, as in the case of Control Things deriving rev-
enue from the electric vehicle charging app. Both actors 
provided knowledge and received it in reciprocal collab-
orative relationships with the ecosystems. The added 
value for the designers in the bIoTope-type ecosystems, 
building on open source standards, is that they bypass 
the dominant commercial technology platforms, and 
thus provide new opportunities and freedom in service 
creation. This also opens up new opportunities for 
niche providers, especially in the network and device 
layers, where entry barriers are currently high due to 
the required investments. 

Table 4. Roles and layers in Helsinki use case
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These companies also benefited from free access to 
data, which enabled them to develop commercial ap-
plications with reduced cost and created opportunities 
to access a broader customer base. The open standard 
enabled several paths for scalability and increased prof-
itability through network externalities and access to 
new partners and customers, as in the case of Brussels 
traffic safety, where additional traffic management ser-
vices could be added. Table 5 summarizes the three 
roles and their main activities. 

Discussion and Conclusion

Our research question was: How do different actors 
contribute to co-creation in IoT ecosystems? We have 
answered the question by exploring and describing the 
activities and roles of different IoT ecosystem actors in 
digital layers. We identified the activities of ideators, 
designers, and intermediaries in three cases and sug-
gested patterns in their activities.

Our study makes several contributions to the under-
standing of the IoT ecosystem business model compon-
ents and actor dynamics. Overall, we provide empirical 
evidence of the variety of activities that may take place 
in value creation in IoT ecosystems. We contribute to 
the so-far mainly conceptual IoT ecosystem business 
model discussion with an empirical case.

By defining different roles for the ecosystem actors in 
service co-creation, we extend the discussion on eco-
system business model mapping, which so far has not 
made explicit the role variation in service co-creation. 
Service-dominant logic is essentially about the applica-
tion of capabilities, knowledge, and skills for the bene-
fit of the recipient (Vargo & Lusch, 2004, 2008), and 
making sense of the roles provides a better understand-
ing of value co-creation and specific business model 
options for each role archetypes in business ecosys-
tems.

The finding that ideators are the beneficiaries of the de-
veloped services supports the user-driven develop-
ment paradigm and earlier findings on the emphasized 
role of user data in service creation. Thus, the IoT eco-
system can be considered an ad hoc alignment struc-
ture for the approximation of designer resources and 
ideator needs for new value creation. 

By adding the role variation to the previous contribu-
tions with digital layers and motivations of different 
actors (Turber et al., 2014), we expanded and advanced 
the existing discussion on IoT ecosystem business 

models. A better understanding of actor drivers clarifies 
the diversified and unstructured nature of IoT ecosys-
tems and addresses the challenges identified by earlier 
literature (Westerlund et al., 2014). The structuring of 
activities around role archetypes may further the under-
standing about how ecosystems appear and evolve. 

Our study supports earlier notions of the relevance of 
the ecosystem-level value proposition discussion (Dijk-
man et al., 2015; Hui, 2014; Ju et al., 2016; Turber et al., 
2014). Our empirical cases demonstrate how value cre-
ation in these IoT ecosystems was constructed around a 
shared purpose, which expressed the values the actors 
wished to promote by their activities. This finding is in 
line with the recent “ecosystems as structure” perspect-
ive (Adner, 2017), which argues for the relevance of activ-
ities aligned according to a value proposition. 

Our findings also suggest that cost reduction may not be 
the explicit shared purpose at the IoT ecosystem level, al-
though it is sought for at the level of organizations (Dijk-
man et al., 2015). Our findings support earlier theorizing 
(Turber et al., 2014) that different ecosystem actors may 
have monetary or non-monetary drivers for their contri-
bution to value creation in IoT ecosystems. Excluding 
non-monetary drivers and contributing activities might 
overlook relevant parts of the IoT ecosystem. 

Our study provides empirical evidence for the earlier ar-
gument that value in the IoT context can be created in 
four layers (Turber et al., 2014). In addition, it adds to 
the earlier argument that one of the major changes in 
IoT business models is the change in the role of data 
(Hui, 2014; Ju et al., 2016). Our study adds to these no-
tions and shows how sensors and analytical capabilities 
contribute strongly to value creation in IoT ecosystems. 

Table 5. Summary of roles and activities in IoT ecosystems
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We extend the previous conceptualizations of the IoT 
ecosystem business model (Turber et al., 2014). The 
combining of the digital layers and service co-creation 
roles captures the key elements of IoT ecosystem busi-
ness models, and it brings a new definition into the dis-
cussion of IoT ecosystem business models. 

Managerial contribution
Our study offers insights for the planners and managers 
of IoT ecosystems. The detailed descriptions of the 
activities related to roles of ideators, designers, and in-
termediaries also make explicit the exact points of ma-
nagerial intervention. 

Increased awareness of the different roles supports 
strategy planning and visualization of business oppor-
tunities for firms participating in IoT ecosystems. The il-
lustration of the ecosystem business model creates an 
opportunity for shared sensemaking, thus acting as a 
cognitive tool for business model design. Thus, it can 
provide firms a conceptual tool (Magretta, 2002; Oster-
walder et al., 2005; Wirtz et al., 2016) for orchestrating 
the activities among the different actors (Pikkarainen et 
al., 2017) and for addressing complexity and integration 
in the ecosystem (Phillips et al., 2017). 

Application of service-dominant logic to IoT ecosys-
tems can provide highly relevant avenues for practition-
ers in the IoT. Lusch and Nambisan (2015) argue that, 
in service co-creation, it is necessary not only to define 
the roles but also to create supportive environments for 
the integration of resources. According to them, this 
can be done by “focusing on (1) mechanisms that facil-
itate interactions among diverse actors, (2) adapting in-

ternal processes to accommodate different actors 
(roles), and (3) enhancing the transparency of resource 
integration activities in the service ecosystem” (Lusch & 
Nambisan, 2015). This kind of ecosystem mapping can 
be a valuable tool for ecosystem actors as an architec-
ture or strategy of participation (Lusch & Nambisan, 
2015), as well as for the design of future IoT ecosystems 
and interfaces. 

Limitations and further research
As with any research, this study has its limitations. Re-
garding the identified roles and their activities, other 
cases in different contexts could further the generaliz-
ability of the results. The increasing interest in the IoT 
in a smart city context lays opportunities for future re-
search in this area. Other avenues for further research 
can be found in IoT ecosystems operating in different 
contexts, such as smart agriculture. 

Further, the study is limited by the fact that the studied 
IoT ecosystems are in their early phases where the fo-
cus is predominantly on products rather than processes 
and business models. Therefore, a longitudinal analysis 
of the evolution of the IoT ecosystem business models 
would be beneficial for furthering the discussion. 
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Data Science as an Innovation Challenge:
From Big Data to Value Proposition

Victoria Kayser, Bastian Nehrke, and Damir Zubovic

Introduction 

Understandably, much effort is being expended into 
analyzing “big data” to unleash its potentially enorm-
ous business value (McAfee et al., 2012; Wamba et al., 
2017). New data sources evolve, and new techniques for 
storing and analyzing large data sets are enabling many 
new applications, but the exact business value of any 
one big data application is often unclear. From a prac-
tical viewpoint, organizations still struggle to use data 
meaningfully or they lack the right competencies. Dif-
ferent types of analytics problems arise in an organiza-
tional context, depending on whether the starting point 
is a precise request from a department that only lacks 
required skills or capabilities (e.g., machine learning) or 
rather it stems from a principal interest in working with 
big data (e.g., no own infrastructure, no methodical ex-
perience). So far, clear strategies and process for value 
generation from data are often missing. 

Much literature addresses the technical and methodical 
implementation, the transformative strength of big data 
(Wamba et al., 2015), the enhancement of firm perform-
ance by building analytics capability (Akter et al., 2016; 
Wamba et al., 2015), or other managerial issues (Daven-
port & Harris, 2007; McAfee et al., 2012). Little work cov-
ers the transformation process from first ideas to ready 
analytics applications or in building analytics compet-
ence. This article seeks to address this gap. 

Analytics initiatives have several unique features. First, 
they require an explorative approach – the analysis does 
not start with specific requirements as in other projects 
but rather with an idea or data set. To assess the contri-
bution, ideation techniques and rapid prototyping are 
applied. This exploration plays a key role in developing 
a shared understanding and giving a big data initiative a 
strategic direction. Second, analytics projects in their 
early phase are bound to a complex interplay between 

Analyzing “big data” holds huge potential for generating business value. The ongoing 
advancement of tools and technology over recent years has created a new ecosystem 
full of opportunities for data-driven innovation. However, as the amount of available 
data rises to new heights, so too does complexity. Organizations are challenged to 
create the right contexts, by shaping interfaces and processes, and by asking the right 
questions to guide the data analysis. Lifting the innovation potential requires teaming 
and focus to efficiently assign available resources to the most promising initiatives. 
With reference to the innovation process, this article will concentrate on establishing a 
process for analytics projects from first ideas to realization (in most cases: a running 
application). The question we tackle is: what can the practical discourse on big data and 
analytics learn from innovation management? The insights presented in this article are 
built on our practical experiences in working with various clients. We will classify 
analytics projects as well as discuss common innovation barriers along this process. 

Listening to the data is important… but so is 
experience and intuition. After all, what is 
intuition at its best but large amounts of 
data of all kinds filtered through a human 
brain rather than a math model?

Steve Lohr
Technology and economics journalist

“ ”
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different stakeholder interests, competencies, and view-
points. Learning is an integral part of these projects to 
build experience and competence with analytics. Third, 
analytics projects run in parallel to the existing informa-
tion technology (IT) infrastructure and deliver short 
scripts or strategic insights, which are then installed in 
larger IT projects. Due to a missing end-to-end target, 
data is not only to be extracted, transformed, and 
loaded, but also needs to be identified, classified, and 
partly structured. So, a general process for value genera-
tion needs to be established to guide analytics projects 
and address these issues. 

Here, we propose an exact configuration and series of 
steps to guide a big data analytics project. The lack of 
specified requirements and defined project goals in a 
big data analytics project (compared to a classic analyt-
ics project) make it challenging to structure the analyt-
ics process. Therefore, the linear innovation process 
serves as reference and orientation (Cooper, 1990). As 
Braganza and colleagues (2017) describe, for big data to 
be successfully integrated and implemented in an or-
ganization, clear and repeatable processes are required. 
Nevertheless, each analytics initiative is different and 
the process needs to flexible. Unfortunately, the literat-
ure rarely combines challenges in the analytics process 
with concepts from innovation management. Neverthe-
less, an integration of the concepts from innovation 
management could guide the analytics work of formu-
lating digital strategies, organizational anchoring of the 
analytics units and their functions, designing the ana-
lytics portfolio, as well as the underlying working prin-
ciples (e.g., rapid prototyping, ideation techniques). 

Thus, in this article, we will concentrate on the ques-
tion of what the practical discourse and work on analyt-
ics respectively implementing big data in organizations 

can learn from innovation management. A process for 
analytics innovation is introduced to guide the process 
from ideation to value generation. Emphasis is put on 
challenges during this process as well as different entry 
points. Thereby, we build on experience and insights 
from a number of analytics projects for different sectors 
and domains to derive recommendations for success-
fully implementing analytics solutions. 

We begin with a definition of big data and analytics. 
Next, we propose a process for a structured approach to 
retrieving value from data. Finally, we discuss the res-
ults and outline directions for future research. 

Big Data and Analytics 

In this section, we address the elementary angles from 
which the analytics value chain should be looked at 
(Figure 1): data, infrastructure, and analytics – and the 
business need as the driver. According to our under-
standing, value is generated by analyzing data within a 
certain context, with a problem statement related to a 
business requirement driving the need for innovation. 
Besides expertise in conducting data and analytics pro-
jects, this process requires a working infrastructure, es-
pecially when volume, velocity, or variety of data to be 
analyzed exceeds certain limits. Below, we describe the 
three technical angles in more detail. 

Data 
Big data is often defined with volume (how much data), 
velocity (speed of data generation), and variety as the 
diversity of data types (Chen & Zhang, 2014; Gandomi & 
Haider, 2015). Big data describes data collections of a 
size difficult to process with traditional data manage-
ment techniques. While many definitions of big data 
concentrate on the aspect of volume referring to the 

Data Science as an Innovation Challenge: From Big Data to Value Proposition
Victoria Kayser, Bastian Nehrke, and Damir Zubovic

Figure 1. Framework of data, infrastructure, analytics and business need
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scale of data available, big data brings in particular het-
erogeneous formats and a broad spectrum of possible 
data sources. Examples are structured numeric data or 
unstructured data such as text, images, or videos. This 
variety and broad landscape of data sources offers many 
opportunities for generating insights. Moreover, the 
speed of data creation enables rapid insights in ongoing 
developments. 

Recent technical improvements (e.g., cloud computing, 
big data architectures) enable data to be analyzed and 
stored on a large scale. For many (new) types of data, 
their exact business value is unclear so far and requires 
systematic exploration. Available data is often messy, 
and even when cleaned up can be overwhelming and 
too complex to be easily understood, even by profes-
sional data scientists. The contribution of data is, of 
course, context specific and varies among business 
cases and applications. One key challenge is to identify 
data that best meets the business requirement. 

Analytics 
Data science is concerned with knowledge generation 
from data. Analytics or data science addresses the ex-
ploration of data sets with different quantitative meth-
ods motivated from statistical modelling (James et al., 
2015) or machine learning (Mitchell, 1997). Methods 
from different disciplines such as statistics, economics, 
or computer science find application to identify pat-
terns, influence factors, or dependencies. In contrast to 
business intelligence, analytics reaches further than de-
scriptive analytics (based on SQL) and often has a pre-
dictive component. Which method to apply depends on 
the exact business case. Analyzing data is restricted, for 
example, by a company’s internal policies as well as leg-
al restrictions and guidelines that vary among countries. 
Data quality and reliability are further issues. Data un-
derstanding and domain knowledge are key prerequis-
ites in the analysis process (e.g., Waller & Fawcett, 
2013), especially when model assumptions are made.

Concerning data analysis, there are primarily the follow-
ing opportunities for organizations: 

• Improved analysis of internal data: One example is 
forecasting methods that enhance expert-based plan-
ning approaches by additional figures. These methods 
build on existing databases such as business intelli-
gence systems, and they contribute new or further in-
sights to internal firm processes. 

• New combinations of data sets offer new insights, for 
example, through the combination of sensor data and 
user profiles. 

• Opening up to new or (so far) unused data sources 
(e.g., websites, open data) to identify potential for gen-
erating new insights. However, a context or applica-
tion is necessary to use the data. One example is social 
media data used for market observation. 

However, the core problem of analytics is to work out 
the guiding question and achieve a match between 
business need, data source, and analysis as discussed 
later in the article. 

IT infrastructure 
Relevant for the successful implementation of analytics 
is the adaption of the IT infrastructure to embed analyt-
ics solutions and integrate different data sources. The 
core layers of an IT infrastructure are the following: 

1. Data ingestion layer: This layer covers the data trans-
fer from a source system to an analytics environ-
ment. Therefore, a toolset and a corresponding 
process need to be defined. Traditional extract, trans-
form, load (ETL) tools and relational databases are 
combined with Hadoop/big data setups covering, in 
particular, scenarios caused by less structured, high 
volume, or streamed data. Analytics use cases build 
on data from data warehouses to fully unstructured 
data. This breadth challenges classic architectures 
and requires adaptable schemes. Which data sources 
to integrate depends on the specific application. 

2. Data value exploration layer: Based on the business 
need and corresponding use case, data is investig-
ated, tested, and sampled in this layer. Depending on 
the complexity and business question, an appropri-
ate analytics scheme is developed. Business and ex-
plorative analysis based on online analytical 
processing (OLAP) models in memory technologies 
are supplemented or expanded by using advanced 
analytics methods and integrating (e.g., R or Python 
plugins). 

3. Data consumption layer: Here, the results are used 
for visualization, for example. The end user can con-
sume the data or service without deep technical under-
standing (e.g., for self-service business intelligence). 

Data Science as an Innovation Challenge: From Big Data to Value Proposition
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Modern approaches require structures that are adapt-
able and scalable to different requirements and data 
sources. Factors such as system performance, cost effi-
ciency, and overall enterprise infrastructure strategy 
must be taken into consideration. 

From Data to Value: Turning Ideas into
Applications 

Organizations still struggle to use data meaningfully or 
lack the right competencies. One of the key challenges 
in analytics projects is identifying the business need 
and the guiding questions. Principally, different types 
of analytics problems arise in an organizational context 
ranging from precise requests that only lack specific 
capabilities to a principal interest in working with big 
data (e.g., no own infrastructure, expert-based ap-
proaches). This approach implies different starting 
points for the analytics process and different innova-
tion pathways, both of which are described later in this 
article. 

What is the starting point? 
The starting point for each analytics initiative varies. Ac-
cording to the four points mentioned above, the “state 
of the art” for each one needs to be assessed individu-
ally to estimate the analytics maturity: 

1. Business need: From case to case, the precision of 
the problem description and scope varies. For some 
cases, the leading question and scope guiding the 
analysis phase are formulated very precisely and for 
other cases it needs to be worked out and refined 
during the process. 

2. Data: The data to be used in the project can be 
defined or an appropriate source is not yet clear. The 
size and quality of the data essentially determine the 
progress of the further process. Parameters are, for ex-
ample, structure (i.e., pre-processing effort) or the 
size of the data set (e.g., one CSV file or a large data-
base). 

3. Analytics: Which methods to apply differs from case 
to case and must be tested and explored. 

4. Infrastructure: The current (technical) state of the 
business unit (e.g., own data warehouse, reporting 
system) or own (human) resources and competencies 
is a further important aspect in classifying requests. 

These four angles can be rated differently with reference 
to the maturity level of the analytics request. Based on 
our experience, three scenarios, representing different 
maturity levels, can be distinguished (Figure 2):

1. In scenario 1, the data analysis is motivated by a 
defined requirement such as market observation dur-
ing the rollout of a new product. The appropriate 
data source needs to be identified. The data missing 
so far implies that the precise analysis cannot be 
defined and also that there is no existing infrastruc-
ture. Ideas need to be developed as to which data 
sources could be relevant and which issues can be re-
solved on this basis. Then, different methods from 
data analysis are applied to generate new insights. 

2. In scenario 2, the data source and infrastructure are 
clearly defined, and the specific questions need to be 

Figure 2. Classifying analytics requests: Three maturity levels 
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identified. One application is assessing the contribu-
tion of a specific data source that has not been profes-
sionally analyzed so far, for example, by means of 
machine learning. For instance, the business unit has 
an internal database, considers new methods, and 
wants to further develop a business intelligence system 
by adding a forecasting component. In this case, the 
scope is clearer than in the first scenario and straight 
away an explorative data analysis can be started. 

3. In scenario 3, there is a precise analytical problem 
that needs to be professionalized. A first draft shows 
promising results and the solution can, as a next step, 
be upscaled. Guidance in making architectural de-
cisions is needed.

These three scenarios are exemplary starting points for 
analytics projects. The following section describes the 
implications for the innovation process and outlines dif-
ferent challenges and barriers. 

The analytics process 
To succeed with analytics, the process from data to 
value must be structured to be integrated in the existing 
organization. For example, Braganza and colleagues 
(2017) examine the management of organizational re-
sources in big data initiatives. They stress the import-
ance of systematic approaches and processes to 
operationalize big data. 

Related work on analytics processes has a focus on ser-
vice design (Meierhofer & Meier, 2017) or concentrates 
on the methodical part of analyzing data (e.g., Cielen & 
Meysman, 2016). The process, as introduced by 
Braganza and colleagues (2017), is too linear and does 
not address the systemic complexity of data analysis 
and necessary stakeholder discourse. To cover these is-
sues, structuring the analytics process can be linked to 
the classic linear innovation process (Cooper, 1990; 
Salerno et al., 2015).

In our work, to guide the analytics process from 
ideation, scoping, and identifying a data set to value 
generation, a process with four phases is introduced. 
Taking the classic innovation funnel as starting point, 
this concept is transferred to the context of analytics. 
The process is divided in four parts: i) idea generation, 
ii) proof of concepts (PoCs) are conducted to test these 
ideas, iii) the successful PoCs are implemented and 
tested, and, finally, iv) they become available as a 
product or service. Based on a first idea or requirement, 
the process is initialized, while the number of ideas or 
projects is reduced within each phase. Each phase has 
tasks as well as barriers or filters that need to be passed 
to continue in the process chain. 

The three scenarios described above are assessed differ-
ently concerning their maturity as illustrated in the pro-
cess in Figure 3. Scenario 1 is in a very early stage of 

Figure 3. Phases of the analytics process 
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idea generation and many open questions need to be 
addressed. Scenario 2 is more concrete and many more 
issues are resolved than in scenario 1. However, initiat-
ing questions need to be developed before a PoC can be 
conducted. Scenario 3 builds on a running system, so it 
is located in the phase of testing and operationalization 
(phase 3). 

For each phase, different challenges arise. While related 
work emphasizes data-related challenges such as data 
acquisition, cleansing or aggregation (Sivarajah et al., 
2017), this work focuses on process challenges.

Phase 1: Idea generation 
Orientating analytics projects begins with an ideation 
phase. Here, the key challenge is to gather ideas and 
discuss relevant business problems (see also Provost & 
Fawcett, 2013). Idea generation plays a key role in devel-
oping a shared understanding, challenging existing as-
sumptions, orientating big data initiatives, and 
identifying aspects that can be solved with analytics. 
For example, design thinking is applied as a systematic 
approach to problem solving (Liedtka & Ogilvie, 2011) 
and supports a structured ideation process. Problems 
of the business unit are collected and matched with the 
scope of analytics (e.g., technical feasibility, input para-
meters, and methodical requirements). The ideation 
phase is iterative. Initially, the general project object-

ives guide the first ideation round, which aims at get-
ting an overview of present challenges and needs of the 
business unit. This is in line with identifying appropri-
ate data sets. Then, the feasibility of the ideas must be 
checked by experts and the ideas are then selected for 
prototyping. 

From an organizational perspective, involvement of de-
cision makers from all hierarchy levels is a must. Top 
management is required to resolve conflicts of interest 
and to create a sense of urgency, middle management 
is required to free experts from daily work and onboard 
stakeholders into their particular roles, whereas the ex-
pert knowledge of operative specialists is key to detail-
ing the guiding question and checking the feasibility. 

A portfolio is drawn to select the ideas that are con-
sidered in the PoC phase. Innovation portfolios provide 
a coherent basis for judging the possible impact of 
ideas (Tidd & Bessant, 2013). They separate ideas into 
areas and indicate which ideas to prioritize. For the ex-
emplary case as illustrated in Figure 4, the ideas are 
rated and assessed according to three categories: feasib-
ility (x-axis), value creation (y-axis), and overall relev-
ance (size of the node). Feasibility contains aspects 
such as data availability, time to access data, or the ex-
pected complexity of the task. Value creation addresses 
the expected business value and underlines ideas with 

Figure 4. Portfolio for selecting ideas 
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a high expected contribution. The overall relevance is 
used to emphasize which ideas are expected to have 
greater impact on the problem at hand. So, for ex-
ample, idea 3 has a high expected feasibility, but the 
created value is expected to be low. By contrast, idea 4 
and idea 8 are bound to a higher expectation concern-
ing value creation and should therefore be prioritized 
in the next phase. 

Besides the portfolio-based selection process, ideas are 
filtered during the first phase, for example, because 
there is no data available to address the problem, the 
data must be raised first (e.g., implementation of addi-
tional sensors), or access is denied (e.g., internal 
policies, legal restrictions). So, appropriate data sources 
need to be identified and access needs to be granted for 
a reliable yet efficient assessment of business needs 
and data applicability. 

As an organizational barrier, the right experts need to 
be identified and freed of their daily work such that 
they are available for analytics projects. During the 
ideation process, the right balance between creativity 
and focus is important as well as bridging the gaps 
between diverse knowledge areas to ask the right ques-
tions. 

The outcome of this first phase are ideas plus the data 
sources on which basis the problems can be examined; 
a mapping of problems or ideas and data sources is re-
quired. In the first phase, strong facilitators are needed 

to guide through the process. In addition, someone with 
methodical expertise to check the technical feasibility of 
the ideas considered as well as business understanding 
are important. The ideas and data are only discussed; no 
examination takes place. This is done in the next step. 

Another issue that needs to be clarified in this early 
phase are data security and data protection. Each coun-
try has individual regulations that limit the analysis. 

Phase 2: Proof of concept 
To test the ideas, prototypes are built and PoCs are con-
ducted. PoCs are a first examination of the data set to 
see if a raised question can be answered based on the 
available data or not. 

This phase is described in Figure 5: based on the defined 
scope from the previous phase, access to the data must 
be granted, the data is explored and analyzed, and fi-
nally the results are communicated. 

As described above, this phase begins with a project 
goal or problem description (business need). Whereas 
classic IT development starts with requirements, analyt-
ics often starts in an explorative way with a dataset and 
a hypothesis. Specific requirements are generated dur-
ing the analysis process. So, the PoC phase can only 
start with data or when data is available. Getting the 
data or retrieving it from existing systems is among the 
first steps in a PoC. Here, access barriers such as legal is-
sues or organizational constraints need to be checked. 

Figure 5. The analytics process 
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So, for example, depending on the type of data (e.g., 
personal data, machine data, market figures), the ana-
lysis should be in line with these restrictions. 

Next, the data is explored for a deeper understanding. 
Here, the data is transformed to a suitable format for 
further analysis. This step contains data preparation 
and cleaning, and the first descriptive analysis is con-
ducted. 

The data is then analyzed for patterns and dependen-
cies during the modelling phase to answer the ques-
tions raised. Different methods and algorithms are 
tested and the results are validated in an iterative pro-
cess of variable selection, model selection, model adap-
tion, and validation. 

Finally, the results are communicated. A PoC gives a 
first orientation on the potential in the data with an em-
phasis on strengths and weaknesses. Possible results 
are that different modelling techniques do not deliver a 
valid result, the data quality does not allow modelling, 
or there is not enough data for a significant statement. 
This is finally the basis for planning and communicat-
ing next steps and coordinating further actions. 

Concerning the presentation of the results, different 
visualization techniques can be applied working with 
tools like such as Tableau, QlikView or different open 
source platforms. Especially to develop an understand-
ing of the data, descriptive data analysis is helpful. Nev-
ertheless, many models and techniques from advanced 
analytics deliver figures that cannot be captured by in-
tuitive visualizations. 

PoCs have a short duration of maybe 6–8 weeks. Be-
sides getting access to the necessary data or extracting 
data from relevant sources, among the key challenges 
in this phase are data quality, data ownership, and data 
understanding. Further barriers are cleansing and 
munging of the data to a format that can be processed 
and to apply the right models. Furthermore, business 
understanding is key to retrieving valuable insights 
from the data and achieving outcomes that are not only 
plausible but relevant for the business. Another issue is 
the lack of experience with analytics and the required 
agility in implementing the results.

Phase 3 & 4: Operationalization 
Then, the PoC results are integrated into a professional 
IT infrastructure. Prototyped results need to be pre-
pared for operationalization and transformed to an ap-

plication. The main question to answer is: Is the model 
scalable and can results achieved so far be applied to a 
larger data set? Adjustments have to be made so that a 
resulting application can be maintained by an IT ser-
vice organization without continued support from data 
scientists. Event or time-based data flows have to be es-
tablished and, together with the final application, need 
to be aligned with compliance, security, and data pri-
vacy requirements. Test management and service-level 
agreements for incident handling and application 
changes need to be agreed on as well as product and 
portfolio management functions in case the tool or ap-
plication is meant to assume a strategic, long-term role. 

Barriers include, for example, the required budget, 
overly complex tests, standards, and compliance. To-
gether, the integration in IT management and alloca-
tion of tasks to the IT department represent another 
issue. This relates to switching from an agile, iterative 
working model to stable operations and scaling the ana-
lytical model and transferring it to maintainable code. 

Generally, great effort is required in transforming the 
PoC prototype into a professional infrastructure. Fur-
ther barriers during operationalization are, for ex-
ample, establishing support and service management 
functions, achieving acceptance among the user base, 
developing adequate training concepts, and transfer-
ring knowledge required to maintain, test, and develop 
the application. 

Discussion and Conclusion 

Generally, the challenge for organizations lies in defin-
ing strategies for value generation from the large 
amount of available data sets. In this article, we dis-
cussed how to retrieve value from data and introduced 
a systematic process that analytics projects follow. 
First, we described the fundamental building blocks for 
value creation: business need, data, infrastructure, and 
analytics. Then, we described the process from ideation 
to market ready applications. According to the maturity 
state of the project, the process can be entered at differ-
ent stages. The four phases of this process were de-
scribed with emphasis on the specific barriers. This 
model is oriented towards a stage-gate model (Cooper, 
1990) for analytics processes and aims to structure and 
systematize explorative analytics approaches.

Analytics and big data are not only a technical chal-
lenge but impact the whole organization and its pro-
cesses. For being successful with analytics, less effort 
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should be spent on building complex and sophistic-
ated models but instead on integrating the results into 
the existing (technical) infrastructure and processes. 
For the prototype being professionalized, the results 
must be accepted and understood, and the business 
unit should be continuously involved in the process. 
Moreover, the right set of people and skills is neces-
sary: not only are data scientists with competencies in 
machine learning and statistical modelling required 
(Mikalef et al., 2017), but also IT specialists and busi-
ness understanding in general. In addition, value is 
only generated from data if the analysis is integrated 
into an overall framework of skills and competencies 
and the analytics initiative is embedded in a business 
application.

The results of this article can be transferred to organiz-
ations of different sizes and levels of experience when 
building analytics capabilities. The process as de-
scribed in this work guides through analytics projects 
and illustrates the differences to known IT manage-
ment approaches. By principally discussing the mean-
ing of innovation for analytics, this work contributes to 
the evolving literature on digital innovation manage-
ment (Nambisan et al., 2017). In our work, we have out-
lined an approach for data-driven innovation. 

Future work should examine the decisions in organiz-
ing analytics. This covers aspects as roles and respons-
ibilities, team structures, leading analytics teams, or 
the organizational embedding of analytics units in the 
organization. The results of this work should be linked 
to the extensive research on analytics capability, which 
are often classified along the dimensions of manage-
ment, technology, and human capability (Akter et al., 
2016; Mikalef et al., 2017). Throughout the process, as 
introduced in this work, the understanding of analytics 
becomes clearer. So, its contribution to organizational 
learning, skill development, developing a shared un-
derstanding, and building analytics capability should 
be examined. For example, according to Davenport 
and Harris (2007), this analytics learning process needs 
around 18–36 months. From a technical point of view, 
in particular the integration of analytics solution into 
the overall IT landscape, the professionalization of pro-
totypes and change of established processes remain 
challenging. 
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From Closed to Open Innovation
in Emerging Economies:

Evidence from the Chemical Industry in Brazil
Elisa Thomas

Introduction

As competitive dynamics compel organizations to seek 
alternatives for survival and growth, the innovation pro-
cess is constantly changing, and new ways of develop-
ing products, processes, services, and businesses are 
pursued (OECD/Eurostat, 2005). Theoretical models 
have been developed in the search for ways to under-
stand how factors such as policy (Khan et al., 2016), cul-
ture (Hogan & Coote, 2014), and leadership (Norbom & 
Lopez, 2016), for example, shape the innovation pro-
cess. Also, the locus of innovation is no longer studied 
as restricted to internal activities. Recent literature has 
been focusing on how firms carry out new product de-
velopment by accessing and absorbing ideas and know-
ledge from outside the organization, as well as 
outsourcing to the market some internal discoveries 

and achievements (Bogers et al., 2017). It includes ex-
ternal relationships with other organizations such as 
competitors, customers, suppliers, universities, or re-
search institutes (Nooteboom, 2008; Pittaway et al., 
2004). 

The open innovation approach has already been ana-
lyzed in many large multinational knowledge-intensive 
companies, such as Intel (Chesbrough, 2003), Procter & 
Gamble (Huston & Sakkab, 2006), Fiat (Ciravegna & 
Maielli, 2011), Sony Mobile (Munir et al., 2017), and 
IBM (Dittrich et al., 2007) just to name a few. Most re-
search on open innovation still approaches organiza-
tions and institutions in developed economies (e.g., 
Chesbrough, 2017; Lopez-Vega et al., 2016; Ullrich & 
Vladova, 2016). However, even large firms practicing 
some elements of open innovation reported that they 

In this article, we examine how firms in an emerging economy perform research and 
development (R&D) activities in regards to the concept of open innovation. Most liter-
ature on open innovation shows multinational knowledge-intensive firms with well-
established R&D processes mainly in developed countries. Searching for management 
contributions for firms in emerging economies, we qualitatively analyzed two chemic-
al firms in Southern Brazil that have different profiles and are representative samples 
of typical firms in the region. Our results show that firms did not fully exploit the po-
tential benefits brought by open innovation, even when complete opening was not the 
main goal. The firms were similar concerning interactions with partners and stages 
where relationships occur. The generation of ideas was an open activity performed 
both by firms and by clients, and interactions with universities were getting stronger. 
On the other hand, intellectual property has not been used as means of profiting from 
innovation activities. Our main finding refers to the internal mediation of relation-
ships with partners. R&D teams rarely contact external organizations directly; instead, 
they leave such interactions to other departments within their firms. Relationships 
with clients are mediated through technical and commercial departments, and inter-
actions with suppliers are intermediated by the supply staff.

I know we would have much more benefits if we 
shared our problems. But, in general, we do not 
explore partnerships as much as we should.

Purchasing Manager 
(Interviewed for this study)

“ ”
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were not satisfied with their processes for managing 
open innovation (Chesbrough & Brunswicker, 2014). 
Regarding innovation activities from emerging econom-
ies, such as China and India, open innovation has been 
studied in terms of patents in co-authorship with in-
ventors from different countries (Pai et al., 2012). In 
Brazil, open innovation has been studied in the 
aerospace industry (Dewes et al., 2010) and in a few 
large firms trying to structure their open innovation 
strategies as in the cases of Natura, the Brazilian subsi-
diary of IBM, and Siemens/Chemtech (Ades et al., 
2013). Given that the open innovation model was ini-
tially adopted by multinational companies – and as a 
consequence, most of the literature concentrates on 
large firms located in developed economies – and given 
the increasing importance of partnerships for firms in 
emerging economies as ways to overcome barriers to in-
novation as the limitation of resources, it is a valuable 
exercise to explore how open innovation is being per-
formed by firms located in emerging countries. We also 
take into consideration the suggestion of Bogers and 
colleagues (2017) regarding the emerging theme of 
“formal and informal organisational structures and ma-
nagerial tools that support different forms of openness” 
when we research Brazilian firms from an intra-organiz-
ational perspective on open innovation. Therefore, the 
aim of this article is to analyze how local firms in an 
emerging economy such as Brazil are conducting R&D in 
regards to the open innovation concept.

In this article, we draw on empirical data from case 
studies in two chemical firms with different profiles loc-
ated in Southern Brazil. The chemical industry was 
chosen for being one of the most import economic sec-
tors in that regional innovation system, and in which 
competitive forces are highly relevant. Globally, the 
chemical industry has traditionally been dependent on 
R&D activities to achieve competitive advantage. In 
fact, chemical firms were pioneers in establishing R&D 
departments and in performing internal research activ-
ities in the end of the 19th century (Walsh, 1984). 

The article is organized as follows. We first lay out the 
theoretical foundations drawing on extant work from 
the broadly defined “open innovation” body of literat-
ure. The literature review discusses the concepts of 
closed and open innovation, and three main groups of 
differences were selected to be used as the analytical 
framework for the analysis of empirical cases. Second, 
we present a description of the research method and 
the profile of the firms. Finally, the cases are cross-ana-
lyzed to discuss some contributions for studies on in-
novation and implications for practice.

Closed and Open Innovation

Innovation processes have been studied for a long time 
and many methods have been described or prescribed 
in the literature (Christensen, 2006; Cooper, 1994; Utter-
back, 1994). Over the years, the organization of innova-
tion activities has received extensive attention 
concerning how to transform an idea into a profitable 
product. The closed innovation model was the stand-
ard for firms in all industrial sectors until it started be-
ing challenged by a series of factors that caused the 
emergence of a more open manner of carrying out in-
novation activities (Chesbrough, 2003; Chesbrough et 
al., 2006). The classical perspective, in which R&D activ-
ities are described mainly as internal processes of gen-
erating technology and products, can still be 
appropriated for firms that face stable environments 
with products of long technological cycles. However, in 
knowledge-intensive sectors, as in the chemical in-
dustry, for example, there are large gains from innova-
tion and steep losses from obsolescence, and 
competition is best regarded as a learning race (Powell, 
1998).

Relationships with external partners are powerful for in-
novation because R&D is, by nature, intensive in know-
ledge and benefits from the interaction of many actors 
internal and external to the organization (Nonaka et al., 
2006). Suppliers are recognized as the best partners to 
know the products and processes of their clients (Brem, 
2011; Hoegl & Wagner, 2005; Klioutch & Leker, 2011; 
Soosay et al., 2008), and clients are considered efficient 
creativity resources (Gassmann et al., 2005). Also, ex-
tensive work has been published about users (Baldwin 
& von Hippel, 2011; Stockstrom et al., 2016; von Hippel, 
2001) and universities (Bruneel et al., 2010; Freitas et 
al., 2013; Ramos-Vielba et al., 2010) as sources of com-
plementary knowledge for innovation. 

Overall, it is possible to identify a series of differences 
between open and closed innovation that goes beyond 
the discussion of where activities occur or the origins of 
the knowledge required to innovate. Chesbrough and 
colleagues (2006) consider several differences that we 
can organize into three groups: knowledge flow; 
changes in internal practices and intellectual property; 
and evaluation of innovation. Although the classifica-
tion and the discussion of these differences yields a 
comprehensive and useful set of characteristics, they 
are also open to criticism. Table 1 summarizes the main 
aspects described by Chesbrough (2003), and several 
authors who follow the same line, with our own critical 
view about these characteristics.
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Table 1. Differences between closed and open models of innovation
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The first group of differences relates to the knowledge 
flow. In the closed innovation model, useful knowledge 
for R&D is considered to be rare in the market because 
firms try to keep it within their own walls. In open in-
novation, useful knowledge can be broadly distributed; 
that is why external knowledge plays an equal role to 
that afforded to internal knowledge in innovation activ-
ities. Prior to the spreading of the idea of open innova-
tion, Cohen and Levinthal (1990) affirmed that the 
success in the introduction of new technologies de-
pends on the marriage between the offer of knowledge 
and the competence of firms to efficiently absorb new 
equipment, systems, and productive processes. Also, in 
this group of characteristics, there is the intentional 
flow for externalizing knowledge that found no place in-
ternally in the organization. In open innovation, intern-
al interests of different departments of the firm 
compete with foreign commercial channels to negoti-
ate a new technology. These outward channels to mar-
ket must be managed as real options for the use of new 
technologies because they allow the firm to obtain high-
er profits from innovation activities. Bounded rational-
ity, of course, is diminished when different actors 
participate, but it does not necessarily guarantee suc-
cess in new product development. Also, the presence of 
asymmetry of information and previous knowledge are 
related to different absorptive capacities among part-
ners (Franco et al., 2014). 

A second group of differences includes changes of in-
ternal practices in regards to the choice of projects and 
the use of intermediaries. Open innovation points to 
the emergence of intermediaries of relationships that 
are non-existent in closed innovation or have irrelevant 
roles (De Silva et al., 2017; Howells, 2006; Thomas et al., 
2017). Innovation brokers allow firms to transact, at 
stages previously conducted within the firm, by con-
necting those seeking solutions with a rather large num-
ber of potential knowledge suppliers (Kock & 
Gözübüyük, 2011).

In closed innovation, the centrality of the business 
model acts like a filter to limit the choice of projects 
and investments. Projects fitting the business model 
are accepted, and projects that do not fit the business 
model are not chosen to be developed (Chesbrough et 
al., 2006). This may lead to Type 1 or “false positive” er-
rors when projects from R&D go to commercialization 
but end up being a failure in the market. However, 
when it comes to research activities, there may appear 
discoveries outside the business model that escape the 
attention of the firm. Open innovation considers that 
such projects should not be abandoned “on the shelf” 

or cancelled. The organization must search for ways to 
exploit them, whether that means launching them into 
a new market or selling the technology to another firm. 
These cases are called Type 2 or “false negative” errors 
because the idea could turn into a success for its nov-
elty, but a firm in closed innovation does not invest in 
developments outside the business model. In open in-
novation, firms should incorporate additional processes 
to manage “false negatives” with the goal of exploiting 
their value and should identify new potential markets 
for these projects. A closer look at Chesbrough’s argu-
ments reveals that, previous to his work, Prahalad and 
Hamel (1990) presented the concept of core compet-
ences and already considered that, in a closed innova-
tion situation, the firm is able to develop knowledge 
that may induce new business and new markets.

The third difference refers to intellectual property and 
the evaluation of innovation activities. In open innova-
tion, intellectual property represents a new class of as-
sets that can deliver additional revenues, and also point 
the way towards entry into new businesses (Chesbrough 
et al., 2006). Open innovation states that the firm own-
ing a technology and its patent may sell or license the in-
tellectual property, thereby profiting from it. 

Without protection, an innovation developed in cooper-
ation with other organizations can present higher risks. 
In his studies, Chesbrough analyzes mainly the North 
American environment, where the intellectual property 
system is fully institutionalized. However, reality is dif-
ferent in other countries (Cassiman & Valentini, 2016). 
Luoma, Paasi, and Valkokari (2010) found that a patent 
was an important protection method for only 30% of the 
40 interviewed firms in Finland and in the Netherlands. 
In Brazil, the host country of our study, the culture of re-
gistering new developments is not common to most in-
dustrial sectors (Dewes et al., 2010; Etzkowitz et al., 
2008). Therefore, we believe that, in countries where 
there is limited practice of protecting and negotiating in-
tellectual property, this issue may be a limitation for the 
complete adoption of open innovation. The evaluation 
of innovation activities of a firm in an open innovation 
environment may also consider other activities with ex-
ternal partners besides the use of intellectual property, 
such as R&D outsourcing, time for ideas to get to the 
market, investment in spin-offs, etc. (West & Bogers, 
2017). It is important to note that Chesbrough’s argu-
ments give little attention to transaction costs inherent 
to joint projects. Opportunistic behaviour, bounded ra-
tionality, and information asymmetry (Remneland-
Wikhamn & Knights, 2012; Williamson, 1979) may gen-
erate additional costs to open innovation. 
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As noted, open innovation activities offer different per-
spectives compared to a closed model; these differ-
ences will be analyzed in our case studies. 

Research Method

This is a qualitative research study that uses multiple 
descriptive case studies (Eisenhardt, 1989; Eisenhardt & 
Graebner, 2007). The research analyzes Brazil’s Rio dos 
Sinos Valley, which includes around 20 cities and al-
most one million people. The region experienced fast 
economic development due to European immigrants 
who settled there in the 19th century and led the indus-
trial development. Its most prosperous period was the 
1970s when it became an important cluster of produc-
tion and export of leather and footwear (Santos et al., 
2017). However, since the mid-1990s, competitive pres-
sures from other parts of the world and changes in for-
eign exchange rates have intensified competition based 
on prices. We look upon this change in the economy of 
the region, where chemical firms – previously supply-
ing footwear firms – had to find new paths for their sur-
vival, and innovation became crucial. 

The selection of cases started considering all the chem-
ical firms in the region – a total of 25 firms. The first cri-
terion for narrowing the focus was to identify firms with 
R&D activities in the region, no matter the size of the 
firm. Among the remaining sample, the definition of 
cases considered the information provided by firms 
identifying open innovation activities. We followed 
what Seawright and Gerring (2008) call purposive selec-
tion of a representative sample. Two firms were chosen 
because they have distinct characteristics that enable 

analysis of different practices of relationships and a 
number of unique features particular to each firm. Com-
panies A and B, both chemical firms, generally do not 
compete against one another because their product 
portfolios are different. The distinct features of the two 
case firms are described below, and their differences 
are summarized in Table 2:

•  A branch of a foreign firm in Brazil and a Brazilian 
firm: Company A is a multinational organization fo-
cused on the production of chemical components. 
Headquartered in the Netherlands with subsidiaries 
in several countries, this case allows the study of the 
relationships among the headquarters and its inter-
national subsidiaries. Company A develops products 
for its local clients in Brazil and South America. Com-
pany B is a Brazilian firm, owned by a group of organ-
izations in which each firm has a different business 
model and covers different stages in the value chain 
of the leather and footwear industry.

•  A firm created from opportunity and a firm created 
from need: Company A opportunistically settled in 
Southern Brazil in 1993 to exploit the still strong man-
ufacturing cluster of leather and footwear. Company 
B was established in 1969 to produce components for 
two footwear firms located in the Valley as a vertical 
integration strategy. At that time, the production of 
footwear in the region was strongly growing, driven 
by North American importers. But, there was a lack of 
available components for manufacturing due to the 
recent growth in the industry. Thus, Company B was 
established to fill this need for components, thereby 
enabling the broader vertical integration strategy.

Table 2. Main differences between the two case studies
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•  A firm innovating to suit its current market and a firm 
innovating to suit a new market: Company A was in-
vesting in product and process innovation for its cur-
rent clients, especially the segment in which the firm 
is a market leader: synthetic laminates. Company B 
was investing in product innovation for a new mar-
ket: the automotive industry.

We conducted semi-structured interviews with man-
agers and employees directly involved in innovation 
activities, typically across two interview sessions. We 
analyzed the cases based on recordings and transcripts 
of the interviews, which were supplemented by obser-
vations of internal meetings and documents such as in-
ternal reports, news and press releases on the firms’ 
websites (Flick, 2002; Simons, 2009). The combination 
of different sources of data aimed at improving the re-
search validity. When analyzing the data, we used our 
categories of analysis organized from the literature 
about relationships between organizations and other 
concepts of open innovation (Bansal & Corley, 2011; 
Corley, 2012), as summarized in Table 1. We related the 
empirical data to the theoretical literature to help inter-
pret the findings.

We began the analysis of the cases by assessing the in-
novation process of each firm through two intra-cases 
studies. The categories of analysis from Table 1 were 
used to identify which activities were conducted intern-
ally or externally (for the “Knowledge flow” category) to 
understand how each firm chooses projects to develop, 
if and how the firms use intermediaries during innova-
tion activities (for the “Changes of internal practices” 
category), how each firm deals with intellectual prop-
erty and other protection methods and how each firm 
assesses its R&D activities considering external partners 
(for the “Intellectual property and evaluation of innova-
tion activities” category). We identified relationships 
with external organizations and the stages of R&D 
where such knowledge is sought and incorporated. Af-
terwards, the cross-analysis searched for complement-
ary knowledge between the cases to open the 
possibility for a broad spectrum of conclusions. 

Cross-Case Analysis and Discussion 

First, a description of the flow of new product develop-
ment considered stages of the innovation process and 
the internal and external relations in each step, as sum-
marized schematically in Figures 1 and 2. In activities 
with more than one partner, the stronger relationships 
are highlighted in bold. In some activities, internal de-

partments are the only partners. The arrows linking 
Companies A and B to external partners indicate the 
flow of knowledge with each partner: arrows pointing to 
one direction indicate the origin of the knowledge used 
for that R&D process (knowledge from the external part-
ner into internal R&D of the case study) while arrows 
pointing both ways mean that there was a knowledge ex-
change that would benefit both partners.

As it can be seen from Figure 1, the amount of interac-
tions at Company A decreases through the timeline of 
new product development. At the final part, the number 
of partners in each activity is smaller than at the begin-
ning. Also, there are no new partners in the final stages – 
all relationships occur with organizations with whom 
the Company A has been previously connected. Figure 2 
illustrates the flow of new product development activit-
ies at Company B and its internal and external relation-
ships. New product development in the automotive 
industry is ruled by ISO/TS 16949 Advanced Product 
Quality Planning (APQP). Therefore, some activities of 
the flow would be equivalent to APQP steps.

The inter-case analysis showed similar and divergent as-
pects of the opening (or not) of R&D in both firms, as de-
scribed in the sub-sections that follow. 

1. Knowledge flow
We start by presenting the analysis of the first category 
from Table 1 regarding the knowledge flow with extern-
al partners:

•  Relationship with clients: the firms interact with cli-
ents at the same stages, which are idea generation 
and final tests for the approval of new formulas. Both 
firms have the traditional process in which develop-
ments of new products are influenced by specific re-
quests of customers, as described by Gassmann and 
colleagues (2005). Besides, there are some differ-
ences. Company A induces the opening of the innova-
tion process of clients by suggesting how they can 
prepare their future collections. To be able to do so, 
Company A has a team of stylists who research fash-
ion trends in many countries. The seasonality of 
products for winter and summer as well as the fre-
quent changes in fashion goods produced by clients 
demand that developments of components are chro-
nologically ahead of clients’ launchings. In Company 
B, products for the automotive industry are ruled by 
the international certification ISO/TS 16949. There is 
a formal systematic registration for relationships with 
clients regarding new product development.
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•  Relationship with suppliers: the firms are related to 
their suppliers at the same stage of the innovation 
process, which is when new formulas are developed 
and tested. Also, the way of contact is similar, refer-
ring to the search for raw materials for new product 
development. In both firms, new product develop-
ment provided inputs to suppliers in regards to new 
needs from clients. When Company B started the de-
velopment of automotive products, it had a collabor-
ative development with suppliers who helped to 
develop new formulas. The firm had parallel results 
from those mentioned by Hoegl and Wagner (2005), 
who found that strong buyer–supplier collaborations 
were “positively related with efficiency (development 
schedule and development cost) and effectiveness 
(product cost and product quality) of product devel-
opment projects”. 

•  Relationship with universities and research institutes: 
both firms have recently begun relationships with 
universities and research institutes. Company A in-
vests in the academic development of staff by spon-
soring a portion of their tuition fees for master’s 
degrees, by encouraging informal relations with uni-

versity members, and by organizing staff visits to 
laboratories located on campus as well as visits of pro-
fessors to the firm. Company A is moving closer to 
findings by Bruneel and colleagues (2010), who stated 
that good university–industry collaboration is fostered 
by trust between partners, informal reciprocity and ex-
change, face-to-face contacts, repeated interactions, 
and the involvement of a wide range of interaction 
channels. However, Company B has a different ap-
proach. Open innovation occurs when the firm hires 
an external laboratory to develop part of an innova-
tion project. Company B had tried a joint develop-
ment project with a Brazilian university, but it did not 
achieve the expected result. Afterwards, this project 
was transferred to a German research institute of ap-
plied sciences. The new contract outsourced the devel-
opment of a new product , thereby replacing internal 
R&D. Given that this development of a new product 
was directed toward the automotive industry, it 
relates to Chesbrough (2003), who pointed to the auto-
motive industry as one of the industries in transition 
between closed and open innovation. However, we 
can see that the transition is happening in Brazil later 
than in developed countries studied by the author.

Figure 2. Internal and external relationships in 
Company B’s innovation process

Figure 1. Internal and external relationships in 
Company A’s innovation process
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•  Relationship with other units of the corporation: Com-
pany A maintains low-intensity relationships with its 
Dutch headquarters and with other organizations 
from the group. Company B does not interact with its 
branches for innovation. The other units of Company 
B’s group are just production sites, located in other 
states of Brazil and abroad, where they are located to 
be closer to their clients. 

•  Relationship with other partners: the firms are related 
to external laboratories on the same stage of new 
product development, which is during applied re-
search for the development of new formulations. 
Only Company A engaged in a relationship with com-
petitors for the outward flow of knowledge, and it 
happened only once when a competitor approached 
Company A to negotiate a technology process. This 
may be a slight beginning of externalization flow of 
knowledge. Even so, considering the purposive out-
flow of knowledge to expand the markets for external 
use of innovation as one of the main concepts of 
open innovation (Chesbrough et al., 2006), both firms 
do not appropriate this practice as a way of profiting 
from their innovation. 

2. Changes of internal practices
The analysis of the second category from Table 1 in-
cludes the choice of new R&D projects and the use of in-
termediaries: 

•  The choice of project to be developed: at Company A, 
the New Product Committee is responsible for the de-
cision about starting a new product development pro-
ject or interrupting an ongoing project. It includes 
managers from the departments of R&D, supply, and 
sales of each business unit. According to the supply 
manager, the firm is not interested in investing in 
new product development in unknown fields. It oper-
ates in line with the closed innovation approach be-
cause the firm’s current business model acts as a 
filter to choose new R&D projects (Chesbrough et al., 
2006). At Company B, the meetings involve only the 
researcher and the director of the business unit. The 
first filter to evaluate an idea for a new product devel-
opment checks whether the suggestion fits the firm’s 
business technology line. This practice complies with 
the closed innovation approach and fits the concept 
of core competences (Prahalad & Hamel, 1990). There 
is no concern from both firms to manage “false negat-
ive” errors in idea evaluation.

•  Intermediation: in contrast to findings in recent literat-
ure (De Silva et al., 2017; Thomas et al., 2017), where 
intermediaries are external agents providing services 
for inter-organizational R&D projects, our research 
showed relationships intermediated by other depart-
ments of the firms. Relationships with external part-
ners were not directly connected to R&D staff: 
relationships with suppliers occur through sup-
ply/purchasing departments in both firms. When the 
R&D team needs new raw materials or different com-
ponents, the supply department searches for the best 
option among suppliers connected to the firm or with 
different suppliers. Problems can happen in both 
firms when the supply department does not find a suit-
able component to incorporate in R&D, because the 
R&D team might consider using another material if 
they were in charge of this search. Staff from the sup-
ply department do not have enough knowledge about 
new product development to choose different options 
for new raw materials. At the same time, interactions 
with clients happen mainly through technical and 
commercial departments. When the client requests a 
new product, the technical or the commercial team re-
gisters the demand and its features. Afterwards, the re-
quest is passed to the R&D department. Given that the 
technical staff is on the client’s side, it sees needs and 
opportunities for new product development.

3. Intellectual property and evaluation of innovation 
activities
Finally, the third category from Table 1 analyzes intellec-
tual property and the evaluation of innovation activities:

•  The policy of the firms concerning intellectual property: 
Company A does not have the practice of registering 
the intellectual property of innovations, thus it fails to 
profit from any potential negotiation that might arise 
from it. Company B demonstrates concern about pro-
tecting innovation, as evidenced by its registration of 
intellectual property and publication of technical art-
icles. Moreover, it sometimes intentionally does not re-
gister the intellectual property to maintain industrial 
secrecy. Patents are considered a by-product of innov-
ation for Company B – as a way to establish ownership 
of the innovative products to be sold to clients. In our 
findings, both firms relate to the subject of intellectual 
property according to the closed innovation model 
(Chesbrough et al., 2006), and we confirm findings by 
Dewes and colleagues (2010), who point to the need 
for well-defined patenting policies in Brazilian firms. 



Technology Innovation Management Review March 2018 (Volume 8, Issue 3)

34timreview.ca

From Closed to Open Innovation in Emerging Economies: Evidence from the 
Chemical Industry in Brazil  Elisa Thomas

•  Evaluation of innovation activities: both firms assess 
their innovation activities in line with a closed innov-
ation approach (Chesbrough et al., 2006), because 
innovation is not measured with consideration giv-
en to open innovation practices such as external 
contributions to the R&D of the firm, investments in 
spin-offs, licensing of intellectual property, R&D out-
sourcing, external paths to market for internal pro-
jects, or other practices.

Conclusion

The analysis of our cases contributes several insights to 
our understanding of how open innovation happens in 
firms in an emerging economy: 

1. It is important to consider that open and closed 
models of innovation share complementary spaces 
in organizations and may even be simultaneous (as 
mentioned by Leminen et al., 2015). 

2. Firms engage in relationships with other organiza-
tions in a variety of intensities and with different 
forms of interactions. The openness of the innova-
tion process depends on the stage and activity of the 
flow of new product development. As seen in our 
cases, the early stages favour open innovation with a 
variety of partners more than stages nearer to com-
mercialization. One of the reasons for this shift 
could be that uncertainty and risk are higher in the 
beginning of the process and, therefore, different 
knowledge sources are necessary to achieve innova-
tion. 

3. Openness also depends on the type of partner. It was 
found that openness is higher when firms establish 
partnerships for innovation with clients and uni-
versities. 

4. Relationships for R&D could be both tacit and expli-
cit (Nonaka et al., 2006) through formal and inform-
al means. Interviewees reported informal visits of 
university researchers to the firm’s sites, as well as 
visits by the firm’s researchers to university laborat-
ories. Informal relationships also occur when tech-
nical staff visits clients. Formal relations can be 
exemplified by hiring external applied research. 

5. Another contribution of the research refers to strong 
internal intermediation of relationships with extern-
al partners. Howells (2006) and Chesbrough’s con-
cepts do not mention mediated or indirect open 
innovation considering internal departments as in-

termediaries. At the same time, literature on internal 
brokers focus on “individuals or teams who manipu-
late market knowledge to facilitate the process of in-
ternal transfer” (Cillo, 2005), which is a different role 
compared to the one found in our cases. The literat-
ure on innovation relates to the importance of gate-
keepers and boundary spanners, but these internal 
mediators play a key role in helping firms to find the 
right partner with the right knowledge. In this sense, 
attention should be concentrated on the important 
role of internal agents linking internal departments to 
external sources of knowledge.

Although this research has focused on two chemical 
firms, it is possible to highlight some general recom-
mendations for innovation managers based on our find-
ings:

1. Open innovation should be part of the innovation 
strategy of the firm, as opposed to our cases, where 
relationships with external partners only occurred 
when the firm could not perform some R&D activity 
by itself. Inflows and outflows of knowledge and tech-
nology should be considered as regular activities in 
the innovation process. 

2. Firms belonging to conglomerates can better exploit 
other organizations within the same group to open 
R&D activities, given that secrecy is not considered 
an obstacle to open innovation in this environment. 
Considering open innovation strategies as a con-
tinuum, firms belonging to conglomerates collabor-
ate with other firms from the same group but keep 
the core of their innovation processes in house, be-
ing characterized as semi-open innovation (Barge-
Gil, 2010).

3. To better exploit the benefits of open innovation, 
firms should develop structured ways to interact with 
partners. For example: software used for internal 
R&D management could have some fields accessible 
by external partners; events where suppliers could 
present new materials related to the firm’s products; 
or frequent interactions with universities’ research 
groups in areas that could generate innovation for 
firms. 

4. Firms should establishing mechanisms to exploit the 
results of innovation, allowing outward flows of tech-
nology in order to generate profits for the innovator. 
These mechanisms include protecting the intellectu-
al property and, afterwards, licensing and commer-
cializing it. 
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Flavia Luciane Scherer, Italo Fernando Minello,

Cristiane Krüger, and Andréa Bach Rizzatti

Introduction

Technology-based startups have been growing expo-
nentially in Brazil (ABStartups, 2018). Faced with a lim-
ited market with global potential, a technology startup 
aims to internationalize early and fast. These high-tech 
companies provide innovative products and services 
and operate as pioneers in a small global niche market 
(Neubert, 2015).

A company born of a small, open economy is often 
forced to internationalize early and fast to become prof-
itable (Neubert, 2016a). However, early and rapid inter-
nationalization is very challenging for entrepreneurs 
because it requires specific skills and excellent prepara-
tion, including, for example, product adaptations 
(Neubert, 2016b).

This study stems from the authors' research on the 
themes of entrepreneurship and internationalization, 
and it focuses on the Brazilian scenario regarding the 
exponential growth of startups and the need for global 
technology startups to grow beyond national boundar-
ies. The startup under study unsuccessfully attempted 
to internationalize shortly after its foundation. For the 

founders, it was a bitter result. However, years later, 
with the experience they have acquired and the injec-
tion of investment, the founders are considering a 
second attempt. To internationalize or not to interna-
tionalize? That is the question that is again facing the 
founders, and that is the focus of the present study.

In order to answer this question, the initial experience 
with the failed internationalization, the current startup 
context, the economic scenario, and the justification 
for potential expansion are described in this article. 
First, we review the literature on internationalization, 
export barriers, the origin and concept of startups, and 
related areas. Next, we summarize our descriptive re-
search methodology. Then, we describe the results and 
discuss the history and current situation of the case. Fi-
nally, we conclude the article with a list of key findings 
and recommendations.

Literature Review

Internationalization
As the globalization of markets progressively develops, 
our understanding of cultural and social aspects 
emerges as a fundamental challenge in the process of 

This study examines the failed internationalization experience of a Brazilian high-tech 
startup. The research methodology of the study is descriptive and aims to explore 
whether this startup should re-internationalize, despite an unsuccessful first experi-
ence. Based on interviews with the founders, it was found that the initial internationaliz-
ation took place in an incipient way, in the heat of the moment. The lack of success with 
the initial internationalization did not shake the directors of the startup, who aim to re-
turn to internationalization, now in a consolidated way and counting on the advice of 
an investor. Despite its bitter first experience, should the startup try again? Through an 
analysis of the lessons learned from the startup’s initial failure and insights from its con-
sideration of a possible second attempt, this study contributes to the literature on com-
petitiveness, internationalization, and international entrepreneurship.

It's how you deal with failure that determines 
how you achieve success.

David Feherty
Professional golfer

“ ”
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internationalization of companies, in the search for 
global markets, and in the attraction and mainly main-
tenance of these new consumers (Honorato, 2007). 
Therefore, internationalization, according to Fleury 
and Fleury (2012) can be defined as a phenomenon that 
is related to the social actors that participate in the pro-
cess of globalization, which they are public or private 
companies, or governmental or non-governmental in-
stitutions. Thus, internationalization is considered as 
the largest dimension of the continuous process of 
strategy and can be defined as a process involving a 
company in its operations with other countries (Melin, 
1992; Reid, 1981). In this sense, companies can broaden 
the scope of their operations by insertion in interna-
tional markets offering multiple products to different 
nations (De Moraes et al., 2015).

In this way, internationalization allows a company to 
become more competitive inside and outside its home 
country (Da Silva et al., 2016). In the process of interna-
tionalization, changes in coordination mechanisms as-
sociated with institutions and the market end up 
reflecting cultural exchanges and power disputes 
between nations and organizations (Lopes et al., 2007). 
However, for companies that want to expand their 
products or services to international markets, it be-
comes essential to gain legitimacy in foreign markets 
(Da Rocha et al., 2015).

Regarding the classification of internationalization the-
ories, Carneiro and Dib (2007) address two main lines 
of research: the internationalization approaches based 
on economic criteria and the internationalization ap-
proaches based on behavioural evolution. According to 
the authors, the economic approach favours rational 
(pseudo-) solutions to questions arising from the inter-
nationalization process that would be oriented toward 
a decision-making path that would maximize economic 
returns. The second approach, based on behavioural 
evolution, assumes that the process of internationaliza-
tion depends on the attitudes, perceptions, and beha-

viour of the decision makers, who would be guided by 
the search for risk reduction in decisions about where 
and how to expand.

According to Carneiro and Dib (2007), the international-
ization process progressively answers six basic ques-
tions, as shown in Figure 1 and elaborated in Table 1 
according to the theories that help firms find answers 
to these questions. In the present study, the Uppsala in-
ternationalization process model was used, considering 
that the Uppsala School studies internationalization 
from a behavioural perspective in which the process of 
internationalization would depend on the attitudes, 
perceptions, and behaviour of decision makers, who 
would be guided by the search for risk reduction in de-
cisions on where and how to expand (Carneiro & Dib, 
2007).

To Internationalize or Not to Internationalize? A Descriptive Study of a Brazilian 
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Figure 1. Basic questions addressed during the internationalization process (Adapted from Carneiro & Dib, 2007)

Table 1. Answers to the basic questions of the interna-
tionalization process according to the Uppsala stages 
model (Adapted from Carneiro & Dib, 2007)
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Uppsala internationalization process model
Developed by the researchers Johanson and Vahlne in 
1977, the Uppsala internationalization process model 
tries to explain the characteristics of the international-
ization process of the firm, assuming a dynamic learn-
ing process of the firm (Johanson & Vahlne, 2009). 
Thus, internationalization ends up being a result of the 
relationship of the development of learning, the acquis-
ition of experience, and the commitment of resources 
(Johanson & Vahlne, 1977).

In addition, internationalization begins in the domest-
ic market and the emergence of new opportunities al-
lows the firm to make new investments in the foreign 
market (Johanson & Vahlne, 1977; Johanson & Wieder-
sheim-Paul, 1975). Rezende (1999) points out that the 
internationalization process involves learning and suc-
cessive acquisition of skills to enter the new market. 
This process occurs in three stages: obtaining informa-
tion about the country of destination, choosing the 
product, and choosing a form of entry (Rezende, 1999).

Thus, the internationalization process occurs in a 
gradual manner and with the growth of information re-
garding the market to be exploited. This information 
can be derived through the company's own experience 
and through research and reports, thus increasing the 
company's abilities to identify the opportunities and 
threats of the market, thus establishing strategies for 
action (Johanson & Vahlne, 1993).

Export barriers
Increasingly, recurrent and essential export practice 
among countries contributes to capital movements 
and economic development, given that the world eco-
nomy functions in an integrated manner and national 
economies are interconnected. The growth of the 
world economy depends on the trade between the 
countries, and the main way for the growth of the eco-
nomies ends up being the expansion of international 
trade.

International trade has been playing an increasingly 
important role in the world economic scenario. In this 
sense, the liberalization of trade in goods and services, 
mainly through the dismantling of the barriers im-
posed on the frontiers of trade between countries, is 
necessary (Thorstensen, 1998). However, according to 
Mazon, Jaeger, and Kato (2010), companies venturing 
into international trade find themselves facing new bar-
riers or at least barriers that are different from those of 
their domestic market. In this context, Leonidou (1995) 

states that export barriers are the reason for many fail-
ures in the international market, leading to financial 
losses together with a negative perception of companies 
in international trade.

In addition, Leonidou (2004) states that the concept of 
export barriers encompasses all the restrictions that 
hinder the ability of the company to initiate, develop, or 
preserve business operations in foreign markets. 
Machado and Scorsatto (2005) cite that companies 
whose executives perceive high barriers are less likely to 
export or, if they did, would remain at preliminary 
levels of export activity. Leonidou (1995) argues that ex-
port barriers can be divided into two main groups: in-
ternal and external. According to that author, the 
internal barriers are those related to the organizational 
resources and with the capacity and approach that the 
company possesses with regard to the export business. 
On the other hand, external barriers, according to Le-
onidou (1995), are associated with the obstacles that 
the company faces in its country of origin and the host 
country in which it operates.

Internal barriers can be subdivided into functional, in-
formative and marketing barriers (Leonidou, 2004). The 
functional barrier refers to the inefficiencies of the vari-
ous business functions, such as human resources, pro-
duction, and finances when it comes to exports (Vozikis 
& Mescon, 1985). An information barrier, on the other 
hand, refers to problems in the identification, selection, 
and contact with the international market due to ineffi-
ciency of information (Morgan & Katsikeas, 1997). The 
marketing barrier essentially extends to product, price, 
distribution, logistics, and dissemination of the com-
pany's activities in the international market (Moini, 
1997).

Leonidou (2004) divides external barriers into four sub-
items: procedural, governmental, task, and environ-
mental barriers. The procedural barrier highlights the 
operational aspects regarding the transaction with for-
eign clients (Kedia & Chhokar, 1986). Government parti-
cipation and encouragement in the choice of 
appropriate trade policies for export promotion is ne-
cessary. In this sense, Leonidou (2004) affirms that gov-
ernment barriers allude to action or omission by the 
government of the country of origin. In addition, Le-
onidou emphasizes two issues pertaining to govern-
ment influence on export: limited government interest 
in assisting and encouraging potential exporters and 
the restrictive role of the regulatory framework in ex-
port practices.
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According to Uner and colleagues (2013), economically 
emerging countries have demonstrated major regulat-
ory, regulatory, and incentive barriers that act as a 
stumbling block to internationalization. Leonidou 
(2004) points out a third sub-item related to external ex-
port: the service barrier. The divergence of habits and 
attitudes in the various countries around the world is 
prominent. In this sense, Leonidou (2004) defines it as 
being related to the company's customers and external 
market competitors and the effect they exert on export 
operations.

Environmental barriers include several obstacles, 
mainly economic and financial. Leonidou (2004) places 
special emphasis on the following topics: economically 
deprived foreign markets, foreign exchange risks, polit-
ical instability and strict regulations in the foreign coun-
try, high tariff and non-tariff barriers, foreign business 
practices, socio-cultural characteristics, and different 
verbal language of the country of origin.

In alignment with the above, Oviatt and McDougall 
(1994) reiterate that a company in conducting transac-
tions in a foreign country faces some disadvantages 
compared to local companies, among them govern-
mental, legal, language barriers and in business prac-
tice. However, when properly conducted, cultural 
differences can lead to innovative practices within the 
organization and become a competitive advantage (Cox 
& Blake, 1991).

Startups
Not long ago, “a startup” was synonymous with a small 
business in its initial stage (Gitahy, 2010). The concept 
has evolved and, today, experts, investors, and entre-
preneurs adopt the idea that startup is basically an en-
terprise that faces an environment of extreme 
uncertainty, that is, it is a group of people seeking to un-
dertake business in markets where little is known about 
key variables. Startups are early-stage organizations fo-
cused on a scalable business model (Antonenko et al., 
2014). As a source of innovation, a startup uses emer-
ging technologies to invent products and reinvent busi-
ness models (Kohler, 2016); it is an institution 
“designed to create a new product or service under con-
ditions of extreme uncertainty” (Ries, 2011).

This definition says nothing about the size of the com-
pany, so it may be assumed that anyone who is in-
volved in creating a product or service where great 
uncertainty prevails is involved in a startup. Another 
important consequence of the definition is that innova-

tion is implied as a key component. It is not about creat-
ing something revolutionary, even though it can hap-
pen, but at least the activity seeks to bring a new source 
of value to customers, either by providing a solution in 
a previously overlooked market or by making use of ex-
isting technology. Also, we highlight the fact that star-
tups deal with extremely uncertain environments, with 
little information, and where it is often not clear who 
the customer is (Ries, 2011).

As a final note, consider how recently the startup 
concept became commonplace, especially in Brazil. Ac-
cording to Gitahy (2010), the concept of a "startup" in 
entrepreneurship gained popularity in the United 
States starting in 1990, in step with the emergence of 
the “Internet bubble”. However, it was only in the peri-
od from 1999 to 2001 that the term began to be diffused 
in Brazil.

Research Methodology

The approach used in this research is qualitative and de-
scriptive. The definition of qualitative research for Yin 
(2015) considers five characteristics: i) study the mean-
ing of the real life of individuals; ii) represent opinions 
and perspectives of individuals in a study; iii) encom-
pass the contextual conditions in which individuals live; 
iv) contribute with revelations about existing or emer-
ging concepts that can help explain human behaviour; 
and v) strive to use multiple sources of evidence instead 
of relying on a single source. In this sense, qualitative re-
search subjects should be individuals or groups that are 
involved in similar experiences (Creswell, 2014).

For Sampieri, Collado, and Lucio (2013), the qualitative 
approach is used when trying to understand the per-
spective of individuals about the phenomena that sur-
round them, under their experiences, points of view, 
opinions, that is, how participants subjectively perceive 
their reality. For Antonello and Godoy (2011), this tech-
nique gains prominence among the various existing 
techniques, due to the subjective context of the indi-
vidual, based on experiences, based on their feelings, 
beliefs, ideals, and propositions.

Descriptive research seeks to describe the characterist-
ics of a particular population or the facts and phenom-
ena of a reality, which may provide a greater familiarity 
with the problem, making it more explicit and favouring 
the improvement of ideas and considerations of the 
most varied aspects linked to the fact studied (Triviños, 
1987).
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Data collection was done in November 2017 using a 
semi-structured script for interviews with the founding 
directors of the startup being researched. It was com-
posed of open questions in which the interviewee had 
the opportunity to discuss the proposed topic without 
answers or conditions prefixed by the researcher 
(Minayo, 2012), and it was guided by basic questions 
about the proposed theme (Triviños, 1987). The semi-
structured interviews started with broad questions, so 
that the interviewee felt free to talk; in addition, the re-
searcher–interviewer did not interrupt the inter-
viewees. The interviews were deep, with an average 
duration of one hour and occurred in in places of pref-
erence of the interviewee. Interviews were only carried 
out with the consent of the interviewee, a previous ap-
pointment was made with each one, in which the ob-
jective of the research was presented, at which time a 
commitment was established between the two parties: 
interviewer and interviewee.

The choice of interview technique is based on Belk, 
Fischer, and Kozinets (2013), who suggest that the inter-
view has become popular as a way of collecting qualitat-
ive data in research on behaviour in the applied social 
sciences, whether it is considered open, in-depth, or 
semi-structured. Triviños (1987) states that the semi-
structured interview “favors not only the description of 
social phenomena but also their explanation and un-
derstanding of their totality”.

The interviews were recorded, transcribed, and sub-
sequently analyzed using the technique of content ana-
lysis, which comprises a set of communication analysis 
techniques aiming to obtain – by systematic proced-
ures and objectives of description of speech content – 
indicators that allow the inference of knowledge regard-
ing the conditions of production or reception of these 
messages (Bardin, 2011).  The content analysis was per-
formed with emphasis on categorical analysis and the 
enunciation. The categorical analysis is structured 
based on the interviewees' reports, and the categories 
of analysis are established to represent similarities 
between the reports of the majority of respondents and 
similarities between their behavioural characteristics 
and their perceptions about the phenomenon that is 
being studied. The enunciation analysis is the process 
of segmenting the texts of the interviews, already sum-
marized, into smaller units, which can be phrases, sen-
tences, paragraphs and even topics. The analysis of 
data was structured by the procedures of organization, 
treatment and analysis of the data collected to under-
stand them, answer the research questions, and gener-
ate knowledge (Sampieri et al., 2014).

Results and Discussion

Case overview: Chip Inside
The Guedes brothers, Leonardo (an electrical engineer) 
and Thiago (a mechanical engineer), were born in the in-
terior of Rio Grande do Sul, in the south of Brazil, and al-
ways had the will to undertake challenges. It was within 
a research group that they participated in a technology 
transfer project for animal monitoring equipment. The 
brothers saw that technology had the potential to be-
come a product and decided to start a company, which 
they named “Chip Inside”.

Chip Inside Technology (pt.chipinside.com.br) develops an-
imal-monitoring products for precision livestock man-
agement. The startup was created in August 2010 with 
the objective of developing “innovative high-technology 
solutions, integrating embedded electronics and soft-
ware”. The startup’s solutions focus on the stages of 
design, development, manufacturing, sales, and after-
sales support. In 2018, after eight years of operation, the 
company has a team of more than 30 employees at the 
technical, undergraduate, master’s, and doctoral levels. 
It is considered one of the most promising startups in 
Brazil’s technological segment.

The company is currently incubated at Pulsar Incubator 
(coral.ufsm.br/pulsar/) in partnership with the Agency of
Innovation and Technology Transfer (AGITTEC) at the 
Federal University of Santa Maria in the south of Brazil. 
In its portfolio, Chip Inside offers two services: C-Tech 
HealthyCow and CowMed Assistant. C-tech is a collar 
that enables a farmer to monitor each of their animal’s 
rumination, activity, temperature, and reproductive 
parameters. The C-Tech HealthyCow collar is available 
for purchase or loan.

The client has the option of paying a monthly fee per an-
imal for a “full monitoring package”. This package en-
ables the C-Tech system, which guarantees the operation 
or replacement of the equipment, including collar batter-
ies, in addition to providing access to CowMed Assistant.

CowMed Assistant is the first remote health care assist-
ance plan for dairy cattle. CowMed Assistant’s team of 
veterinarians, zootechnicians, and technicians remotely 
monitor herds and assist farmers with decision making. 
Through the C-Tech HealthyCow System, the technical 
team accesses the property data online and exchanges 
information with its technical staff on a daily basis. 
CowMed Assistant is not intended to replace the farm-
er’s expertise or the expertise of their staff, but it 
provides information that helps in decision making.

http://pt.chipinside.com.br
ttp://coral.ufsm.br/pulsar/
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The value of the product is in the information, as the 
brothers Guedes explain:

“Value is information – value is the database of 
animals. It is this thing to ask the cow which diet is 
good for her, which remedy works best. The idea is 
to have a considerable number of cows monitored 
so that they no longer need to ask, and can tell the 
farmer in the future which animal will perform 
better under certain conditions on such a diet and, 
if it becomes sick, which remedy more indicated. 
But, this in a while, because we need to have a lot 
of cows monitored. Information has value for us, 
much more than the product or the service. When 
we sell to the producer, I do not have access to that 
information, so we prefer to earn a little less now, 
but have the information.”

Today, the startup’s collars monitor approximately two 
thousand cows. The projection for the year 2018 is ten 
thousand monitored cows, and for 2021 it is one hun-
dred thousand cows monitored through CowMed As-
sistant. For the Guedes brothers there is a great 
potential demand, given that the national dairy herd is 
22 million animals, and that is only considering the po-
tential for growth within Brazil. Even greater growth 
may be realized through internationalization. 

In 2017, the startup became the first company selected 
to obtain resources from the Criatec 3 investment fund. 
The startup will receive R$2 million (approximately 
$800,000 CAD) from the fund over five to six years, dur-
ing which the fund becomes a minority partner of the 
company, injects money, and participates in decision 
making. At the end of the participation period, the fund 
sells its interest either to the majority shareholders or to 
new investors. From the investment, the next innova-
tion of the startup is to develop a technology related to 
artificial intelligence, so that robots can monitor the 
data of the thousands of cows scattered throughout 
Brazil without interruption. The funding will also be ap-
plied to international trade expansion.

To internationalize or not to internationalize?
To answer this question of whether or not the startup 
should internationalize, we reflect on our discussions 
with one of the founders of Chip Inside, Leonardo 
Guedes, who is currently Director of the startup. He 
shared his previous experience of internationalizing the 
startup, the option to try again, and future plans for the 
company. The analysis of the interview is based on Jo-
hanson and Vahlne's (1977) theory of internationaliza-
tion through learning. 

Given the uncertainties and imperfections in a new mar-
ket, Johanson and Vahlne (1977) argue that the interna-
tionalization process should occur incrementally. In 
this way, the companies initially develop in their intern-
al market and the internationalization ends up being a 
consequence (Monticelli et al., 2017). This pattern 
matched the Guedes’ experience:

“We serve, for the time being, the southern region 
of Brazil (Rio Grande do Sul, Santa Catarina, and 
Paraná) and intend to expand to other regions of 
the country (Minas Gerais, Mato Grosso, and Goiás, 
for example). From next year, [2018] we intend to 
resume the process of internationalization of our 
company.”

From internationalization through learning, the process 
of internationalization is based on the gradual acquisi-
tion and use of knowledge in foreign markets. There-
fore, companies invest resources and acquire 
knowledge in a certain foreign market and the commit-
ment increases as knowledge grows (Johanson & Vahl-
ne, 1977), as confirmed by the Guedes brothers:

“Our first contact with Uruguay took place in 
2015 at a fair in which we were participating [Ex-
pointer]. Thus, the idea came to expand our busi-
ness to Uruguay. We translated all software and 
graphics into Spanish. We were founding our com-
pany at the time and we wanted to enter the Ur-
uguayan market through Selecta [an international 
dairy products company]. We did not make any 
sales during the time we stayed in Uruguay. We had 
insights that came out of this international partner-
ship, but we ended up making no concrete sale.”

Among the difficulties perceived in Uruguay, Guedes 
mentions:

“We went to the wrong place because we were 
starting to put the product on the national market – 
we had no basis abroad. As much as Selecta wanted 
to represent us there, the system had just been 
launched in Brazil. It was much more in the heat of 
the moment – ‘Let's go to Uruguay! Let's interna-
tionalize the brand!’ – than an actual plan to go.”

Faced with frustration, the directors chose to withdraw 
from Uruguay and keep the business only in the nation-
al market. In Brazil, failure still carries a stigma (Minello 
& Scherer, 2014). Over the last few years, the startup has 
focused on improving the product and expanding in the 
domestic market.
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Currently, the scenario in Brazil regarding milk cattle is 
unstable due to the high production levels and the low 
national demand, which results in a low price for the 
rural producer. In addition, Brazil imports the lowest 
value product, mainly coming from Uruguay. These 
factors indicate that perhaps it is time for Chip Inside to 
internationalize.

As far as the publicity and sale of the products and ser-
vices the startup participates in fairs. Because it is an in-
novative product, newspapers and magazines are keen 
to publish stories about the company, which ends up 
being a form of free marketing. In addition, the startup 
emphasizes product quality and better results for its 
customers. A satisfied customer will talk favourably 
about the company to other potential customers. This 
word-of-mouth marketing demonstrates greater credib-
ility with customers, because people do not trust com-
panies, people trust people. Based on this observation, 
the management decided to work with other compan-
ies in the sector, such as Ourofino Saúde Animal and 
Cargill. Through such partnerships, the sale of products 
and dissemination of information increases because 
they are targeted to the right audience.

Conclusions

Faced with an increasingly technological global eco-
nomy, the risk is the deepening of economic differ-
ences between developed and underdeveloped 
countries. Countries with few resources run the risk of 
being further marginalized from economic develop-
ment, created from innovation centres. In this sense, it 
is important to promote the expansion of technology 
startups in the most diverse countries, developing and 
underdeveloped, to reduce this distance.

This study describes the experience of a startup in the 
face of internationalization and the desire to return to 
internationalization. The theoretical basis is centered 
on the Uppsala model, examining failure and learning 
in the face of internationalization, and the need for a 
technology startup to become global. In spite of its ini-
tial failure with internationalization, this experience 
served as learning for a greater maturation of the direc-
tion of the startup. Years later, also driven by an in-
vestor, Chip Inside's management aims to return to the 
global market, now with its feet on the ground, given 
the potential of its product and the limitations of the 
market.

The results of this study contribute to the field of inter-
national research on entrepreneurship through a better 
understanding of how and why technology startups in 
developing economies, such as Brazil, can act in the 
face of the desire for internationalization. Of course, 
success is obviously the preferred outcome, but failure 
should not carry a stigma; rather, it should be con-
sidered an important learning experience. In addition, 
the results also increase the managerial practice be-
cause they will help the directors of other startups who 
intend to enter the international market.

Although they were unable to serve the Uruguayan mar-
ket at that time, the internationalization attempt ulti-
mately served as a form of apprenticeship. Among the 
positive and negative experiences acquired during this 
process, some stand out. On the positive side, the star-
tup developed its knowledge of the needs of the Ur-
uguayan market, as well as the country’s customs and 
regulations. On the negative side, the startup found 
that it was not prepared to enter the Uruguayan market 
and suffered as a result of an impetuous decision.

The research was limited to studying a Brazilian startup 
with a focus on its unsuccessful experience of interna-
tionalization and its desire to return to internationaliza-
tion. Future studies may contemplate a larger sample, 
comparing experiences of internationalization among 
technology startups in different cultural contexts, in-
cluding developed countries. It draws attention to the 
fact that in replicating the study one must take into ac-
count countries that have a smaller psychic distance, 
such as between Brazil and Uruguay, where percep-
tions of risk, imperfect information, and cultural barri-
ers may be similar. In addition, it would be interesting 
to analyze the relationship between the different failure 
variables regarding the internationalization of techno-
logy startups. The attempt of internationalization ad-
dressed in this study – although a case failure – can 
serve as an instructive example for other companies 
and situations in different countries. 
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