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Editorial: Insights
Chris McPhee, Editor-in-Chief

Welcome to the November 2017 issue of the Technology
Innovation Management Review. The authors in this
issue share insights on developing value propositions
for the Internet of Things (IoT), understanding Industry
4.0 from a social innovation perspective, leveraging
third-generation living labs for collaborative innovation
in cities, designing business models based on open
data, and the impact of open access models on academ-
ic publishing.

In the first article, David Hudson provides practical
guidance to help technology entrepreneurs understand
and express a specific and compelling value proposi-
tion for their enterprise IoT offer. Given the diverse and
broad opportunities in the IoT space, Hudson cautions
against trying implement too broad a vision. Rather, he
argues that entrepreneurs should focus specifically on
“who is buying and what they will pay for”, and he
provides a set of pragmatic steps they can take to devel-
op, test, and communicate a compelling IoT value pro-
position for these buyers.

Next, Rabeh Morrar, Husam Arman, and Saeed Mousa
examine the fourth industrial revolution (Industry 4.0)
from a social innovation perspective. They argue that
the transformation resulting from Industry 4.0 — in
which “physical systems can cooperate and communic-
ate with each other and with humans in real time, all
enabled by the IoT and related services” — will bring
vast opportunities but also substantial socioeconomic
challenges. In the article, they propose a framework
that can facilitate the ongoing interaction between tech-
nological and social innovation to yield proactive,
timely, and sustainable strategies.

Then, Seppo Leminen, Mervi Rajahonka, and Mika
Westerlund describe next-generation living labs in the
city context. Based on 118 interviews with participants
in six Finnish cities, they developed a framework for col-
laborative innovation networks in cities and propose a
typology of third-generation living labs. Through their
analysis, the authors reveal how cities can encourage
collaborative innovation by leveraging platforms and
participation approaches. They describe four collabor-
ative innovation modes that characterize different
types of third-generation living labs and explain how
they can be exploited to encourage collaborative innov-
ation activities in cities.
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The fourth article is by Tuomo Eskelinen, Teemu
Résdnen, Ulla Santti, Ari Happonen, and Miika Ka-
janus, who used action research methods to discover
new business opportunities for an environmental mon-
itoring service relying on open data. They applied a
four-stage innovation process for industry, which in-
cluded context definition, idea generation, and selec-
tion, and produced multi-criteria decision support
(MCDS) data to help design a new business model.
Their business model creation process can help busi-
nesses find new ideas based on open data, turn them in-
to business models, and then improve those models
using a participative approach.

Finally, Haven Allahar analyzes the role of open access
in the domain of academic publishing from the per-
spective of disruptive innovation. Following a charac-
terization of the traditional journal publishing system,
Allahar describes the evolving phenomenon of open ac-
cess models on journal publishing, the nature and ex-
tent of open access as a disruptive innovation, and the
implications for key stakeholders.

In December, we feature articles based on papers
presented at the 2017 ISPIM Innovation Conference in
Vienna. ISPIM (ispim-innovation.com) — the International
Society for Professional Innovation Management — is a
network of researchers, industrialists, consultants, and
public bodies who share an interest in innovation man-
agement.

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.

Chris McPhee
Editor-in-Chief
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Value Propositions for the Internet of Things:
Guidance for Entrepreneurs Selling to Enterprises
David Hudson

“rps easy to get sidetracked with technology, and that

”»

is the danger, but ultimately you have to see what
works with the music and what doesn’t. In a lot of
cases, less is more. In most cases, less is more.

Herbie Hancock

Musician, composer, and actor

This article provides entrepreneurs with guidance to help understand and express the
specific and compelling value proposition for their Internet of Things (IoT) offer. IoT
enables such a wide range of possible short- and long-term opportunities that IoT
entrepreneurs may fall into the trap of considering IoT generally rather than positioning
their offer to a buyer in a specific manner that helps win deals. The process of
understanding and expressing a compelling value proposition will help the IoT
entrepreneur focus their offer, understand who the real buyer is, and demonstrate
tangible value to that buyer in a manner that is directed towards winning deals.

Introduction

The Internet of Things (IoT) can be defined as “a dy-
namic global network infrastructure with self-configur-
ing capabilities based on standard and interoperable
communication protocols where physical and virtual
‘things’ have identities, physical attributes, and virtual
personalities and use intelligent interfaces, and are
seamlessly integrated into the information network.”
(Vermesan et al., 2009). This and other definitions of
IoT are very broad in scope with enormous technology,
commercial, societal, and other value chain implica-
tions. Such breadth provides the opportunity for innov-
ation, as there are many points where an entrepreneur
might apply assets in a novel manner to establish a pos-
ition in the new value chains that IoT will opportune.
Such breadth also creates a pitfall in that IoT entrepren-
eurs may position their offers as tackling a full vision of
IoT-enabled transformation. Moreover, because IoT
solutions involve the physical and the virtual, and both
operations and information networks, there can be
multiple stakeholders involved in procurement. There-
fore, it is critical that the entrepreneur knows who is
buying and what they will pay for.

Consider an example of an IoT offering for theft preven-
tion for a goods delivery service. Such an offer might
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use a global positioning system (GPS) receiver linked to
a satellite or cellular communication network. A device
with these technologies could be mounted on a delivery
vehicle and used to locate that vehicle, on demand,
should that vehicle be reported as delayed or missing.
This is a straightforward IoT-enabled offer.

Such on-demand tracking could be enhanced with geo-
fences whereby the IoT system would immediately raise
an alarm should the vehicle deviate from its expected
routing. Given real-time knowledge of potential theft,
automatic communication with law enforcement agen-
cies could be added. This loss-prevention system could
be linked to the real-time routing of a large fleet of
vehicles, and it could be used to manage the fleet, to op-
timize routes and deliveries, to implement service tiers,
and even to plan vehicle maintenance. With additional
sensors on the doors and packages, an even more soph-
isticated end-to-end monitoring of high-value cargo
could be provided. Other sensors could be introduced to
ensure that refrigerated goods were kept at the appropri-
ate temperature throughout shipping and never
opened, for example.

Monitoring of acceleration, time of day, and the odomet-
er could be used to assess driver performance, to main-
tain driver logs, and to conform to legislation governing
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the number of consecutive hours that a driver is permit-
ted to operate their vehicle. All of the above IoT-derived
data could be exposed through portals and other inter-
faces to provide visibility to end customers and other
stakeholders in the goods-delivery value chain. Further-
more, the potential exists to monetize this data through
the fleet owners, the producers of the goods, shipment
brokers, insurers, vehicle vendors, and even the end con-
sumers of the goods.

This example illustrates how a simple IoT use case — as-
set protection — can be extended to have a set of values
that might appeal to a wide variety of potential buyers
and operate under a variety of business models. The IoT
data is valuable because it can optimize the delivery ser-
vice, it can be used to improve customer experience, it
can be used to monitor directly related aspects of the de-
livery value chain such as the vehicles and drivers, and it
can be used to upsell other products or services. All this
is possible because the data provides insight into the op-
erations of the delivery service as well as the habits of
that service’s users. In this example, a delivery service
can ultimately be more valuable because of the IoT data
generated than because of the goods moved from one
loading dock to another.

IoT entrepreneurs can be tempted to position such a
wide vision because it allows so many conversations
with so many potential buyers. This wide vision also con-
forms to the IoT definition above. Indeed, broad claims
can be found on many vendors’ websites. Tackling a
piece of a broader technological and value disruption is
a wise move for an entrepreneur, but focusing too much
on the wider vision and not enough on specifics leads to
a positioning that is neither clear nor compelling relative
to the many other IoT vendors competing for deals.
Moreover, the entrepreneur must be focused on determ-
ining who among the various stakeholders is the de-
cision maker for the initial purchase and what problem
that decision maker wishes to solve.

Startups focused on a beachhead or initial entry into the
market are unlikely to deliver all the capabilities like
those described in the example above, at least not at
once or even on their own. Although their target buyers
are likely to be interested in such a vision of IoT and
business transformation, they will hear “vision” from
analysts and other vendors. More importantly, buyers in-
terested in business operations are likely to make pur-
chase decisions based on specific operational outcomes.
The IoT entrepreneur must resist the temptation and
stay focused on sustainable differentiation and custom-
ers willing to pay for such value.
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In the author’s experience, entrepreneurs operating in
the hype-filled IoT space can lose focus or include more
and more technology futures and business vision in
their value propositions leading to ambiguous and gen-
eral positioning. As a simple test to check whether they
have fallen into this trap, entrepreneurs should ask
themselves: What are the two or three value points
about my IoT offer that a customer must hear, believe,
and remember? What makes those points compelling
compared to my competitors’ value points?

This article reviews the value proposition literature for
approaches to best answering those test questions. The
approaches summarized here are most relevant to
those IoT entrepreneurs looking to position themselves
as delivering clear and compelling value to customers
who making purchase decisions for specific capabilities
and to understand what makes a value proposition
compelling. The focus here is on enterprise rather than
consumer applications of 10T insofar as the article ad-
dresses transactions where customers procure IoT of-
fers to address business opportunities.

This article includes a review of tools and provides guid-
ance that can assist the IoT entrepreneur to refine their
value proposition to make it specific and compelling.
These tools can be applied during the development of a
venture and periodically during the process of engaging
and learning from early customers.

Background

There is considerable market analysis of the size and
type of opportunities for IoT vendors. This data rein-
forces the potential breadth of IoT applications as well
as the magnitude of the customer spending in the enter-
prise market. Analysts have also provided insight into
how the overall enterprise IoT market may be parsed in-
to addressable segments. Columbus (2016), for ex-
ample, highlights that, although IoT does include the
potential for game-changing approaches to delivering
media, healthcare, financial services, and so on, the
areas where there are highest levels of commercial activ-
ity include inventory management, mobile/in-transit
asset management, industrial equipment maintenance,
and remote management of installations. Such analysis
emphasizes the extent to which IoT consumption is
driven by business operations requirements that tend
to be consistent within traditional market verticals.
There are common IoT technologies used across vertic-
als, however, buying is often operations driven within a
vertical. Market analysis is important, but an IoT entre-
preneur will transact with a customer — or just a critical
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few initially — not with an entire market. Some of the
market analysis therefore highlights that some custom-
ers will be operationally focused in their use of IoT.

The industry hype concerning IoT has also lead to con-
siderable academic discussion. Some of the literature is
technology centric, elaborating on architecture and
standards (e.g., Uckelmann et al., 2011). Inquiry into the
technology is important, of course, because the techno-
logy must work if it is to deliver value. The sophistication
and complexity of the underlying technology create chal-
lenges for realizing worthwhile business models (e.g.,
Lee & Lee, 2015).

Indeed, innovation in the business model rather than
the technology itself is a potential area for entrepreneurs
to exploit. Tuber and Smiela (2014) propose several in-
novative business models. The literature also describes
how IoT business models function at an ecosystem level.
For example, Westerlund, Leminen, and Rajahonka
(2014) examined business model design “under the
transition from company-specific business models to-
wards networked and more comprehensive ecosystem
business models”. The ecosystem effects of IoT reinforce
the potential breadth and reach of a wide view of IoT.

As with the market opportunity data, IoT technology
and ecosystem contexts are important. However, the [oT
entrepreneur looking for that first customer must find
their own unique and specific value proposition within
the architectures, standards, ecosystems, test beds, and
the like. Other vendors, by definition, will be able to lay
claim to technology and ecosystem compliance value
points.

Just as the Internet itself or industrial revolution did not
have a singular value proposition or business case,
neither does IoT. As an Internet-enabled capability, end-
to-end IoT has and will have multiple transactions or
nodes in a value chain to deliver a complete solution.
The technology components include the network,
sensors, analytics, archives, analytics, etc. The actors in-
clude the end customer or customers; the owners of the
equipment that provides the raw IoT data; those that
gather, store, analyze, and possibly enhance the data; as
well as those that monetize the data. Westerlund and
colleagues (2014) note that the IoT ecosystem business
models are diverse and immature. The breadth of IoT
potential can be tempting to the IoT entrepreneur,
however, the diversity and immaturity can make reach-
ing a real buyer difficult if there is too much focus on
broad positioning or a lack of focus on the correct por-
tion of the value chain.
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Within such a value chain view, consider one node or
instance of value exchange in the ecosystem. Specific-
ally, consider the enterprise buyer who wants to ad-
dress a pain point where an IoT solution may apply. An
IoT startup may wish to serve this need with an offer.
Multiple suppliers are likely to be involved in delivering
an IoT solution given that the solution will involve
some aspects of the enterprise’s operational techno-
logy - for example, in manufacturing, healthcare, en-
ergy and so on — as well as its networks and other
information technologies. Solutions that span multiple
enterprise locations and use cases with data captured
and stored over long periods of time are likely to in-
volve even more suppliers. An IoT startup must be able
to demonstrate its specific and compelling value within
the value chain and in the context of essential architec-
tures, standards, and the like.

In the earlier example, there is a full vision of transport-
ation transformation that includes a specific point
where GPS and other technology create a node where
the value exchange centres on loss prevention. The
business model at such an IoT node can be understood
as an architecture that identifies the key actors and
basis for exchange of value (Glova et al., 2014).

There are different types of actors such as buyers and
sellers as well as types of exchange — product sales, ser-
vice subscriptions, products as services, customiza-
tions, and so on. The literature, therefore, guides us
from a broad understanding of IoT as an orchestrated
set of technologies to the notion of specific value ex-
changes transacted within the broad vision of industri-
al change. These types of transactions are considered
below.

IoT Business Model Types

Dijkman and co-authors (2015) developed an IoT busi-
ness model framework based on a literature review, in-
terviews, and surveys. They describe a range of
business models with underlying value propositions
that include convenience/usability, getting the job
done operationally, improving performance of the op-
eration, creating the possibility of later updates, redu-
cing cost, mitigating risk, customization, and so on.
Even at the level of specific IoT customer needs and
supplier offers, there is a range of underlying value pro-
positions. In other words, two IoT customers might
consume the same IoT offer for different reasons, or
the same IoT offer might be positioned in different use
cases because of a common underlying value proposi-
tion.
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Uckelmann and colleagues (2011) also identify a range
of value propositions underlying IoT use cases that in-
clude business innovation, creation of new services,
creation of new, purpose-built IoT devices and inter-
faces, management of resources, development of new
applications, real-time analytics and business intelli-
gence, and supply chain visibility. They describe how
the initial customer need for an IoT offer often centres
on optimization of current processes and cost reduc-
tion leading to a later need to drive new revenue oppor-
tunities in IoT - from saving money to making money.
Examples of new revenue opportunities are IoT plat-
forms as a service, IoT information service providers,
improving the quality of an end-to-end user experi-
ence, and real-time analytics. The “making money” as-
pects of the new revenue opportunities extend to
monetizing data outside of what would have been the
customer’s traditional business model. An IoT offer can
optimize current business and enable later opportunit-
ies — it “enables incremental business transformation as
well as radical business changes” (Uckelmann et al.,
2011).

Nagji and Tuff (2012) describe how offers (products or
services) may be core, adjacent, or transformational.
Core offers incrementally improve existing capabilities
and expand existing markets; adjacent offers expand
from existing business into “new to the company” busi-
ness; and transformational offers are breakthroughs for
markets that do not yet exist. Taking the core, adjacent,
and transformational typography of offers in general as
well as the market and academic writing describing
ranges of IoT offers, the author proposes an IoT offer
may fall into one of three categories:

1. Core IoT: operationally focused offers that deliver
cost reduction or other business performance im-
provement through the use of IoT sensors, actuators,
and data. Such offers improve the customer’s current
business.

2. Adjacent IoT: offers that allow the customer to lever-
age the data that their business operation generates
to provide new offers themselves. These new offers
address a recognized market need and may include
selling products as services — for example, selling ma-
chine hours as a service versus selling the machines
as a product.

3. Transformational IoT: offers that allow the customer

to create breakthrough offers. As breakthroughs, a
new market is to be created, and the offers are likely
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to depend on novel use of the data generated by IoT.
As an example, a traditional product vendor may
monetize the data on customer experience of their
product or machine learning applied to the IoT data
stream may identify new relationships and untapped
needs.

A given IoT business offer should fall into one, and pos-
sibly more, of these types. There is also a progression in-
herent in these types, and hence, an offer may initially
address a core opportunity but, over time, can be ap-
plied to adjacent or transformational opportunities as
technologies and customer-adoption progress. This no-
tion of a range or spectrum or apparent and latent cus-
tomer needs is important to how an IoT startup might
position against the opportunity. The startup must posi-
tion knowing that the customer may make its vendor se-
lection against one set of buying criteria but later
recognize and address other needs.

Compelling Value Propositions

Muegge (2012) explains how entrepreneurs can system-
atically discover their business models. One compon-
ent of this systematic approach is the development of
the stakeholder value propositions. There may be mul-
tiple stakeholders involved in any given business and
there must be a compelling value proposition for each
to participate. The compelling aspect of the value pro-
position is the basis for the selection of one supplier
over the competition.

According to Anderson, Narus, and Van Rossum (2006),
compelling value propositions have three attributes:

1. Distinctive: the value delivered is superior to the com-
petition.

2. Measurable: the value delivered can be quantified in
monetary terms.

3. Sustainable: the superior, measurable value can be
preserved and enhanced for a period of time.

Anderson and co-authors (2006) also provide a method
for developing and refining a value proposition so that
it is compelling. The central idea in their approach is
that suppliers cannot simply list every possible benefit
from their offer because competition exists, because
customers are skeptical, and because customers often
make choices based on specific needs rather than gen-
eral and broad requirements.
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Discovering the compelling value proposition is done it-
eratively (Anderson et al., 2006). The entrepreneur iden-
tifies, in sequence:

1. All benefits: These are all benefits customers may re-
ceive from the entrepreneur’s offer, considering what
is distinctive, measurable, and sustainable about
each benefit.

2. Favourable points of difference: This is a subset of all
benefits and includes only those that are superior to
the next best alternative to the entrepreneur’s offer.
Note that the next best alternative may be status quo
—the customer selects no offer or no new offer.

3. Resonating focus: This is the shortest subset of the fa-
vourable points of difference and includes only those
that deliver the greatest value to the customer relat-
ive to the next best alternative. Greatest is character-
ized by the distinctiveness, measurability, and
sustainability of the benefits.

Application of this method (Anderson et al., 2006) to an
IoT offer can begin with an understanding of market
needs as expressed in analyst or other data as well as a
broad set of changes that are enabled by IoT technolo-
gies. Refinement to the favourable points of difference
requires an understanding of what competitors will do
over the same timespan as the entrepreneur’s plan.
Reaching the resonating focus subset requires custom-
er engagement. The entrepreneur should expect to iter-
ate through this process.

The literature on focusing an offer in the 10T space so
that it has a compelling value proposition is summar-
ized in Table 1.

Application

The relevance to the entrepreneur of classifying the IoT
offer and how to express its most compelling value pro-
position can be seen by revisiting the earlier example of
an IoT offer that minimizes losses due to theft. This of-
fer delivers business performance improvement
through prevention of losses and recovery in the event
of theft and, hence, is a core IoT offer. The buyer for
such an offer is likely to be intensely operational and
will understand current (status quo) operations and the
cost of loss. The value proposition for such an offer can
be expected to have specific measurable performance
arguments supported by data such as successful deliv-
ery rates. The return on investment for such an offer
can also reasonably be linked to the rate at which cus-
tomers deploy the offer. Customers may also perceive
value in that they can charge more for IoT-assured de-
livery.

Consider a second example where additional data from
the process of shipping goods is used to observe real-
time customer usage and measure customer experi-
ence. Customer experience of a product or service
could be inferred using data gathered from the ship-
ping and receiving enterprise resource management
systems and the end-to-end shipping process. This cus-
tomer experience data can be used to understand cus-

Table 1. Key considerations when developing a compelling IoT value proposition

IoT Offer Types
CoreloT AdjacentloT Transformational IoT
* Business performance * New offers e New offers
improvement e Recognized by market * New market
¢ Costreduction
¢ Performanceimprovement
Attributes of a Compelling [oT Value Proposition
Distinctive Measurable Sustainable

How is the IoT offer superior to
competingoffers and to the status

How is the value of the IoT offer
measured in terms of specific
quo? operations or business performance

How is the IoT offer’s distinctiveness
kept superior to the next best
alternative over time?

improvement, addressable market, or

market making?
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tomer habits to drive a sales campaign to focus on
highest-value customers. The data could also be used
in training of the customers themselves to increase con-
sumption of the shipping service or to create custom-
ized shipping offers to meet the needs of specific
segments or even customers. Alternatively, such data
could be made available to a third party that specializes
in such professional services. The core offer to custom-
ers would continue to be operationally focused in its
value. However, the adjacent offer to create customized
service would be new to the market and would likely be
of interest to marketing and sales decision makers. The
value proposition for this adjacent IoT-enabled offer
would depend on measurable attributes; however, de-
cision makers here would pay attention to the distinct-
iveness and sustainability of the offer.

Finally, consider a transformational IoT offer where
sensors that are embedded within a shipping-solution
offer also gather environmental and pollution data
from the geographies covered by the shipping firms
that use the offer. In this instance, there are many po-
tential customers for such a dataset and many potential
business models for monetization — governments for
policy purposes, enterprises to sell their own offers or
manage their own environmental impact, and so on.
The value proposition here goes well beyond opera-
tions in any one shipping firm and must emphasize
how it is sustainable in the marketplace. A buyer here is
likely strategically minded and is likely a C-suite de-
cision maker.

Entrepreneurs or managers of those responsible for IoT
offers can apply the approaches summarized above to
test whether they are positioning a compelling value
proposition. Which type of 10T offer is it? Core offers
target operationally minded buyers. Transformational
offers target those responsible for new business oppor-
tunities. Adjacent offers may depend on both types of
decision makers. The value propositions for IoT offers
of each type are also likely to be different with core IoT
delivering operational value and transformational of-
fers enabling new market creation or entry.

The value propositions for the offer also need testing.
What is the compelling value proposition? It is a con-
cise set of measurable and sustainable value points that
distinguish the offer from the competition. Because
these value points are measurable, they can be tested
and demonstrated to customers to win business.

These pragmatic steps will assist IoT entrepreneurs in
executing successfully in the shortest period.
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Conclusion

Any given IoT offer may be able to address core, adja-
cent, and transformational opportunities and may
therefore appeal to operational, marketing, executive,
or other buyers. The breadth and scope of IoT in a full
vision can encourage taking such wide views. An IoT en-
trepreneur must, of course, be able to speak to the
short and the long term, to the immediate and adjacent
opportunities, to the operational pragmatics and the
transformational vision. The IoT entrepreneur must
also have a systematically developed understanding of
what makes their offering better than the competi-
tion’s, and they must be able to communicate that com-
pelling value proposition.

The guidance from the compelling value proposition lit-
erature, however, is to focus on the shortest possible
list of distinctive, measurable, and sustainable points of
difference for the target buyer. This guidance is particu-
larly critical for entrepreneurs in the IoT space. Build-
ing from an entry point of strength will allow IoT
entrepreneurs to address increasingly sophisticated op-
portunities that may span business process improve-
ment through transformational opportunities as well as
multiple use cases that span customers, geography,
time, or other dimensions.
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The Fourth Industrial Revolution (Industry 4.0):

A Social Innovation Perspective
Rabeh Morrar, Husam Arman, and Saeed Mousa

“ The scale, scope and complexity of how technological »
revolution influence our behavior and way of living
will be unlike anything humankind has experienced.

Klaus Schwab
Engineer and Economist; Founder and Executive
Chairman of the World Economic Forum

The rapid pace of technological developments played a key role in the previous industrial
revolutions. However, the fourth industrial revolution (Industry 4.0) and its embedded
technology diffusion progress is expected to grow exponentially in terms of technical
change and socioeconomic impact. Therefore, coping with such transformation require a
holistic approach that encompasses innovative and sustainable system solutions and not
just technological ones. In this article, we propose a framework that can facilitate the in-
teraction between technological and social innovation to continuously come up with pro-
active, and hence timely, sustainable strategies. These strategies can leverage economic
rewards, enrich society at large, and protect the environment. The new forthcoming op-
portunities that will be generated through the next industrial wave are gigantic at all
levels. However, the readiness for such revolutionary conversion require coupling the
forces of technological innovation and social innovation under the sustainability um-
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brella.

Introduction

Every industrial revolution brought with it benefits and
challenges to the socioeconomic status of the coun-
tries that have engaged in such transformation. For in-
stance, Great Britain led the first industrial revolution
with the invention of the commercial steam engine,
which revolutionized communication and transporta-
tion and led to many other industrial developments. In
the second industrial revolution, the United States was
primarily in the lead, with the telephone revolutioniz-
ing communication this time. In the third industrial re-
volution, the Internet was the key factor and
succeeded because it was conceived as a public infra-
structure technology rather a proprietary technology
(Carr, 2003). The Internet has transformed the world
economic landscape, and this transformation is expec-
ted to continue with the Internet of things (IoT). Rifkin
(2014) confirms this trend in his concept of zero mar-
ginal cost, which emphasizes connectivity in his anti-
cipation of a collaborative economy that will replace
the capital system in its current form — with the 10T as
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the main driver. The rapid progress of smart cities is
also paving the way to a more collaborative world
(Kanter & Litow, 2009).

All these industrial revolutions have resulted in eco-
nomic growth, increased productivity, and advanced
welfare in the countries that managed to reap most of
its positive impact, including from high-quality goods
and services. However, the wealth distribution within
the developed countries who led the industrial revolu-
tion was not equitable, certainly not at the global level,
where inequality has become one of the key challenges
along with climate change and other sustainability is-
sues. The rapid depletion of Earth’s resources at the ex-
pense of the future of the society and environment has
created an epic global challenge. Concepts such as sus-
tainability and social innovation have surfaced and
have rapidly attracted global attention as potential res-
olutions. The United Nations global initiative towards
sustainable development goals (SDGs) has sent a strong
message committing to inclusive social and economic
development (UN, 2014). Innovative efforts in using, for
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instance, the sustainable livelihood approach to link so-
cioeconomic and environmental issues are also endeav-
ours (Brocklesby & Fisher, 2003).

Industry 4.0 is not an exception to the previous eras of
industries, but it is expected to bring immense benefits
and many challenges. However, the main challenge
that most stakeholders are concerned with is the cyber-
security risk given that the IoT is the backbone of In-
dustry 4.0, which has the potential to enlarge the level
risk exponentially from where we are today. Moreover,
the rate of the technological development in Industry
4.0 is exponential and, therefore, anticipating the chal-
lenges and even the benefits is much more difficult
than what the world experienced in the previous indus-
trial revolutions. This increased difficulty is due to the
high convergence of technologies that could comple-
ment or compete with different possible diffusion scen-
arios that may result in more frequent breakthroughs
that are difficult to forecast. Hence, the policy and regu-
lation due to the speed of progress may lack a remedy
for any unexpected consequences or developments if
the policy resolutions remain non-global and reactive.

Social challenges are mainly the immense risk of cyber-
crime due to increased connectivity, and job losses due
to the automation of large segments of operations in
many industries as part of Industry 4.0. Although new
opportunities may appear for high-skill categories, as
argued by Drucker (2014), but will the volume of these
new jobs meet the supply of labour? In addition to auto-
mation, the rapid development and recent successes of
artificial intelligence in business domains have raised
the bar. IBM has already made leaf frog development of
system solutions in different obvious fields, and Wat-
son of IBM is a striking example (Waters, 2016).

Therefore, technological and business-driven innovat-
ive solutions are not going to be enough. Innovation in
its broadest sense is the key solution, in particular so-
cial innovation. The same drive to innovate technolo-
gies to increase productivity can also be utilized to
improve welfare and societal needs of the world popula-
tion.

In this article, we use an exploratory approach to dis-
cuss how we can tackle Industry 4.0 from a not only
economic view but also from social and environmental
perspectives. In other words, we discuss Industry 4.0 in
the context of social innovation. We seek to bridge
some of the theoretical gaps about how Industry 4.0
can be discussed from both technological and social in-
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novation perspectives. And, to facilitate this bridging of
gaps, we propose a simple framework to address the
above issues using a holistic perspective that aims to ig-
nite an innovative and constructive conversation rather
than specific technical solutions.

Literature Review and Theoretical
Background

The world is changing very fast thanks to the technolo-
gical revolution that greatly influences our way of living
and the behaviour of both individuals and organiza-
tions. Industry 4.0 (also known as Fourth Industrial Re-
volution) manifests itself in the way data changes,
technologies are automated and digitized, and what we
now call the Internet of things (IoT).

In this section, we review the relevant literature and dis-
cuss the theoretical background of Industry 4.0, social
innovation, and the interaction between Industry 4.0
and innovation in general. Our intention is to explore
the Industry 4.0 concept, including its economic, social,
and environmental interactions.

What is Industry 4.07

Industry 4.0 is related to what is called the “smart fact-
ory” (Dutton, 2014). In a smart factory, a virtual copy of
the physical world and decentralized decision making
can be developed (Buhr, 2015). Also, physical systems
can cooperate and communicate with each other and
with humans in real time, all enabled by the 10T and re-
lated services.

The debate about Industry 4.0 and its global impact is
growing rapidly due to intense discussions about digit-
ization, the Internet of things, and smart knowledge
and systems (Friess & Ibanez, 2014; Vermesan et al.,
2014). The debate is driven by uncertainty about the
best way to exploit the fast pace of technological innov-
ation to improve various aspects of human life .

The concept of Industry 4.0 has its origins in Germany
and has been recognized by other leading industrial na-
tions, although it is known as “Connected Enterprise”
in the United States and the “Fourth Industrial Revolu-
tion” in the United Kingdom. In any case, Industry 4.0
is built on three preceding technological transforma-
tions: steam power, which was the transformative force
of the nineteenth century; electricity, which trans-
formed much of the twentieth, and the era of the com-
puter beginning of 1970s (Cordes & Stacey, 2017). We
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expect that the impact of Industry 4.0 will be more pro-
found, irreversible, and much more rapid than the pre-
vious three generations. The high growth in the
demand of technologies (mainly information and com-
munication technologies) by industrial firms can fuel
the future of Industry 4.0 and may result in positive
spillover effects to different areas.

The term “Industry 4.0” was originated in 2011 at the
Hanover Fair in Germany as a strategy to mitigate the
increasing competition from overseas and to differenti-
ate German and European Union industries from other
international markets (Pascall, 2017). Also, the German
government sought to use intelligent monitoring in pro-
duction processes in order to aid decision making and
machine maintenance to reduce costs and increase the
competitiveness of German industries. In order to un-
derstand what is meant by Industry 4.0, PwC (2017) pro-
posed a framework, which also was adopted by the
Flemish Government. The idea of the framework arose
by asking leading companies to determine their priorit-
ies among a group of concepts. Smart systems, humans
in Industry 4.0, smart production, and people skills
were identified as the highest priorities.

Schmitt (2015) confirmed five reasons why Industry 4.0
is important and is seen to be revolutionary in the era
of information technology and open market operations.
First, Industry 4.0 mitigates the burden of current chal-
lenges for manufactures in order to make the compan-
ies more flexible and responsive to business trends.
Among these challenges are the ones of increasing mar-
ket volatility, shorter product lifecycles, higher product
complexity, and global supply chains. For example,
smart items will bring stronger integration of top floor
and shop floor and thus more intelligence and flexibil-
ity to production. Second, Industry 4.0 enables the
transformation of modern economies to become more
innovative and hence increase productivity. It is expec-
ted that the use of modern technologies such as digital
chains, smart systems, and the industrial Internet will
speed up innovations as new business models can be
implemented much faster. Third, it highlights the role
of consumer as a co-producer and puts them in the
centre of all activities. The customization of products is
the most important activity in the product value chain,
and digitization will facilitate crowdsourcing, which in
turn will lead to a faster design process. Industry 4.0
puts humans in the centre of production. Workers will
be assigned where help is needed, hence there will be
higher demands in the workforce for skills in managing
complex projects, yet more flexible work will also be-
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come available. Finally, we argue that it will enable sus-
tainable prosperity through the use of modern techno-
logies to find solutions to the challenges related to
energy, resources, environment, and social and eco-
nomic impacts. Innovative solutions can reduce energy
consumption, help companies to sustain their business
with existing and new business models, and use new
technologies to produce all over the world (even at
high-cost locations) close to the markets utilizing the
domestic workforce skills.

Acatech (2014) described Industry 4.0 as the IoT: data
and services that will change future production, logist-
ics, and work processes. This means that the evolution
of the IoT has gone beyond Internet-connected applica-
tions in recent years with the integration of different
technologies such as machine learning, embedded sys-
tems, and wireless connection. The European Research
Cluster on the Internet of Things (IERC) (Vermesan et
al., 2009) stated that the IoT is " an integrated part of
Future Internet and could be defined as a dynamic
global network infrastructure with self-configuring cap-
abilities based on standard and interoperable commu-
nication protocols where physical and virtual ‘things’
have identities, physical attributes, and virtual person-
alities and use intelligent interfaces, and are seamlessly
integrated into the information network." IERC added
that “things” in the IoT “are expected to become active
participants in business, information and social pro-
cesses where they are enabled to interact and commu-
nicate among themselves and with the environment by
exchanging data and information ‘sensed’ about the en-
vironment, while reacting autonomously to the
‘real/physical world’ events and influencing it by run-
ning processes that trigger actions and create services
with or without direct human intervention”. Vermesan
and colleagues (2014) confirmed that the main goal of
the 10T is to “enable things to be connected anytime,
anyplace, with anything and anyone ideally using any
path/network and any service”.

What is social innovation?

Social innovations are known as new practices used to
tackle social challenges; they have a positive influence
on individuals, society, and organizations (Hahn &
Andor, 2013). Social innovations have also been defined
as new models, services, and products that simultan-
eously meet social needs (Marolt et al., 2015). They can
be expressed by one or a combination of the following:
law, regulation, behaviour, service, business model, per-
ception, organization, or technology (Abott, 2014).
Based on these broad definitions, many innovations
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can be classified as social innovations, including self-
help health groups and self-build housing; Wikipedia
and the Open University; complementary microcredit
and consumer cooperatives; charity shops and the air
trade movement; zero carbon housing schemes; and
community wind farms (Mulgan et al., 2007).

The concept of social innovation denotes the processes
and factors that lead to a sustained positive transforma-
tion to the network society (Mulgan, 2006; Phills et al.,
2008). It is defined as an innovative solution to the in-
creasing challenges that face society — one that is more
effective, more efficient, more sustainable, or more
equitable than existing practices (Phills et al., 2008).
Phills and co-authors (2008) confirm that social innova-
tion should express both the newness and improved re-
sponses to societal needs. Society’s appreciation of the
resulting benefits of social innovation exceeds the tradi-
tional model, which usually benefits the innovators
themselves. Many known innovations can be classified
as social innovations, for example, sustainable solu-
tions to environment problems, health insurance, new
learning models, and transportation facilities. Social in-
novation flourished recently as a promising mechanism
to tackle the inefficiency of the existing policies and
models targeting the most pressing global issues such
as chronic diseases, climate changes, and inequality
(Murray et al., 2010).

Industry 4.0 and innovation

Industry 4.0 is highly connected with innovation. In the
last decade, innovation added further ingredients to the
mix — mobile, cloud, social media, and big data — which
together might build a perfect symbiosis, create new
concept for the industrialization process, and shift the
market into new era of competition and differentiation
of products (Geiger & S&, 2013). Industry 4.0 represents
a shift toward an innovation-based economy with
knowledge, data, and the IoT as central concepts. This
will affect the current structure, markets, and business
processes of the industrial age and pave the way to a
new age of digitization, “smarter” networking of pro-
duction systems, and interlinked business processes.

In the new industrial revolution, traditional competit-
ive factors such as market share, economies of scale,
and access to resources are now linked or joined with
other factors such as innovation, intellectual property
rights, smart technology, and access to knowledge (Gei-
ger & S4, 2013). Furthermore, the role of the consumer
is changing in the production process; the availability
of relevant information for both consumers and busi-
ness units allows for more interactive relationships
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between them so that the consumer needs can be bet-
ter fulfilled. The consumer’s role in the production pro-
cess is vital: they are now a co-producer. Meanwhile,
radical process innovation is associated with the tech-
nological revolution; tailored production series will re-
place industrial or mass-manufacturing facilities (Buhr,
2017).

Also, customers have become more outcome oriented
(Geiger & S4, 2013), and the “make-for-me” approach
represents a new business model. These trends have
contributed to the emerging concept of mass customiz-
ation in manufacturing (Da Silveira et al., 2001), where
many firms started to introduce new marketing inter-
faces and manufacturing processes to meet the custom-
ized customers requirements who are willing to pay for
customized features of the goods and services. For ex-
ample, consumers now choose their education ap-
proach and define exactly what they need from courses
and knowledge rather than passing through the tradi-
tional and formal teaching approach, which leads to in-
cremental and radical innovation in the education
system that consider project-based and research-based
learning and interactive learning as the top priority.
Companies are expected to modify the business models
for their innovation and insert flexible value chains to
increase responsiveness to the changes in consumer be-
haviour. A smart factory with smart production systems
will cope with such demand while maintaining high-
quality products and services.

Discussion

Most of the recent literature about the Fourth Industri-
al Revolution focuses on the technological innovation
nature of Industry 4.0. There is concern about whether
the fast growth in technological development and digit-
ization is leaving a positive influence on the individuals
and society (Luppicini, 2012). Thus, when considering
how technological progress can be exploited to solve so-
ciety problems, we must also view technological innov-
ations through a social perspective.

Industry 4.0 represented by the high growth in techno-
logy-enabled platforms has disrupted the existing in-
dustry structures and created new ways of consuming
goods through the combination of demand and supply.
It also organizes how people work and consume, it
changes the nature of assets, and it affects how data is
obtained and manipulated. Moreover, it lowers the bar-
riers for people and businesses to invest and create
wealth, which in turn alters the surrounding personal
and professional environments (Schwab, 2015).
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Since the 2016 World Economic Forum, which set In-
dustry 4.0 on its agenda as a global issue, this new
buzzword has been associated with rapid technological
breakthroughs that lead to the transformations in all as-
pects of our socioeconomic lives. In this view, one of
the key questions is how countries can create the condi-
tions for the fourth industrial revolution and associated
emerging technologies to bring new opportunities and
benefits to the people and society, to help remedy the
damage to the society that the last three revolutions
caused, as well as enabling a sustainable fourth indus-
trial revolution.

This new economic paradigm makes the Internet (and
data) a way to create value for people and societies and
not only serve as a communication channel. Industry
4.0 makes the world more digital, more connected,
more flexible, and more responsive. Well-known social
relationships are changing beyond recognition; we are
moving from business-to-consumer relationships to
peer-to-peer modes (Arroyo et al., 2017).

The engineer and economist Klaus Schwab, Founder
and Executive Chairman of the World Economic Forum
declared during the World Economic Forum in 2016
that to the world should have a comprehensive and
globally shared understanding about how the techno-
logy change dramatically our social, economic, ecolo-
gical, and cultural lives. Schwab posed some questions
that highlight the ways technological innovation can in-
teract with social innovation to shape the future of our
societies and benefits our societies: How will Industry
4.0 transform the healthcare sector, education, and
many other industries? How we can leverage technolo-
gical innovation in ways to benefit both rich and poor?
How can technological innovation contribute solutions
to international public health problems? How should
the role of government be redefined in this technologic-
al revolution to promote transparency in economic, so-
cial, and environmental reform?

Schwab (2015) also confirms that, in the fourth industri-
al revolution, the social impact of technological
changes on the economic sectors, labour market, pro-
duction, and innovation is better understood now than
during previous industrial revolutions. Meanwhile, gov-
ernments and policy makers need to adapt and react
quickly to the rapid evolution of the Industry 4.0 land-
scape by providing the enabling environment, safe-
guards, and policies that can guide the future for
sustainable economic and social development and that
harness the promise that the technologies arising from
Industry 4.0 hold for people and societies.
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Brynjolfsson and McAfee (2014) emphasized that, in or-
der to take advantage of the opportunity that the new
industrial revolution presents, it is important to recog-
nize its impact on the whole society. Therefore, we have
to consider social innovation alongside the technologic-
al revolution. In other words, we have to focus on the
alignment between technical development (diffusion
and dissemination) in one hand and the new practices
required to deal with social challenges facing people
and organizations on the other hand. In this view, Buhr
(2017) confirms that the impact of social innovation is
prominent on a system-wide level, which means that
there is a mutual relationship between the technical
and social innovation Technical innovations and fast
technological development can positively affect the dif-
fusion and dissemination of social innovation, and
technical innovation often develops its true potential in
combination with social innovation. The digitized
nature of Industry 4.0 innovative products is likely to
lead to both economic outcome as well as social bene-
fits, if managed under the umbrella of sustainable de-
velopment.

Industry 4.0 has huge potential to make positive im-
pacts on our economies and societies. Uschi Schreiber,
Chair of Global Accounts Committee & Global Vice
Chair of Markets at EY (Schreiber, 2017) confirmed that
the multiplication of data volume available through
web-connected systems accompanied by increasingly
sophisticated artificial intelligence are expected to fun-
damentally change how society operates by providing
entirely novel solutions to existing problems, including
solutions and harmful systems that might not be expec-
ted. Schreiber added that Industry 4.0 introduces new
possibilities or prospects for breakthroughs in health-
care, the ability to empower more people worldwide to
become entrepreneurs, and increased access to educa-
tion. These opportunities come about by adopting a
holistic approach or enabling mechanism for Industry
4.0 in order to meet the social and environmental chal-
lenges that face societies, to mitigate or minimize unin-
tended consequences of the rapid technological
innovations, and to maximize the positive social bene-
fits and protect public interests.

The discussion of social innovation in the context of In-
dustry 4.0 is important to happen at early stages to ad-
dress the growing concern of any possible negative
externalities on individuals and society at large. This is
important due to the increasing possibilities of the sub-
stitution of the human role by new technological innov-
ations in the form of artificial intelligence, robotics,
drones, virtual reality, and the IoT. As a result, certain
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jobs may be made redundant or obsolete through auto-
mation and the digitization of production process, the
qualification requirements of new jobs will be more
strict, and new skills and knowledge will be required.

Industry 4.0 might lead to an unprecedented surge of
technical, industrial, and social innovations, which in-
creasingly casting doubt on the adaptive capacity of in-
dividuals and institutions with regards to threats to
human identity, social stability, and economic security.
As Schreiber claims, it could disrupt every industry; re-
shape how we work, relate, communicate, and learn;
and reinvent institutions from education to transporta-
tion.

In a similar view, the growth of Industry 4.0 highlights
one of the common challenges posed by the rapid
growth in information and communication technology:
privacy. The sharing and tracking of our information,
the loss of control over our data, and the disclosure of
information about our private lives are consistent with
the new connectivity (Anderson & Mattsson, 2015). For
example, the revolution in biotechnology redefines
what it means to be human by changing the threshold
of life period, health, and cognition, which also forces
us to redefine our moral and ethical boundaries
(Schwab, 2015). Thus, one of the most important chal-
lenges for government, policy makers, and society is
how to shift the culture of the industry and society to
tackle the set of technology disruptions associated with
this new industrial era. In the following section, we pro-
pose a framework to facilitate policy debates and ex-
plore innovative solutions while ensuring a sustainable
future.

A Framework for a Sustainable Industry 4.0

The impact of technology has increasingly made an im-
pact beyond industrial and economic perspectives, and
it could play a critical role in speeding up the realiza-
tion of a paradigm shift, as Rifkin (2014) anticipates.
However, there is a need to address the various unex-
pected consequences of the rapid pace of technological
developments. The challenges that are caused by the
technological innovations need to be addressed by
complementary and innovative approaches to provide
innovative solutions that include radical methods that
can be deployed to anticipate the future emerging tech-
nologies and their impact — from a holistic perspective.
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A useful base to start with is using the sustainability
concept in its totality, which exceeds the emphasis of
meeting the requirements of present generations
without compromising the ability of future generations.
However, three key pillars — economic, social, and en-
vironmental —form the bases of our simple framework
(Adam, 2006). Technological and social innovation are
key drivers in providing sustainable solutions that meet
the three key criteria of sustainability and can act as an
assessment mechanism to any related developments of
Industry 4.0, as shown in Figure 1.

Including sustainability in the framework acts as a filter
and provides guidance to scrutinize technology devel-
opments coming out of Industry 4.0. It also emphasizes
the reciprocal roles of technological and social innova-
tions.

The critical success factor in such an inclusive ap-
proach is designing a creative platform. This creative
platform would include experts from different discip-
lines including engineers, economists, social scientists,
environmentalists, futurists, artist, and other creative
people who can work together as part of this framework
and come up with novel solutions. A specific example
that could result from such an arrangement and set of
competencies would be in the development of ad-
vanced and integrated simulation systems to create, for
instance, a virtual environment where people and
emerging technologies can interact and behave natur-
ally. As a result, several studies can be conducted to ac-
curately anticipate the impact of various scenarios
before populating technological breakthroughs. In this
example, the timely development of augmented reality
and virtual reality could play a critical role if such initi-
atives are pursued.

Technological Innovation

Economic

Environmental

Social

Social Innovation

et

Figure 1. A framework to safeguard the potential of a
sustainable Industry 4.0

17



Technology Innovation Management Review

November 2017 (Volume 7, Issue 11)

The Fourth Industrial Revolution (Industry 4.0): A Social Innovation Perspective

Rabeh Morrar, Husam Arman, and Saeed Mousa

Conclusion

This exploratory work aimed to develop an understand-
ing of the social aspects of the Fourth Industrial Revolu-
tion by demonstrating how the interaction between
technological innovation and social innovation can
solve current societal and socioeconomic problems
with an emphasis on sustainability. One of the most im-
portant criticisms for the previous three industrial re-
volutions and their associated policies is the failure to
solve the most pressing issues that continue to face
modern societies. These include climate change, chron-
ic diseases, and inequality. With the transition to In-
dustry 4.0, policy makers should think its global impact
on current and potential social problems through the
social dimensions of new technologies. Society at large
should benefit from such industrial transformation, be-
cause consumer and producer are largely connected
and both can participate in the production and con-
sumption process.

This study confirms the importance of the duality
between social and technological innovation, which
can be achieved only if the Industry 4.0 is recognized
simply in the form of technical and social innovation.
The discussion of social innovation in the context of In-
dustry 4.0 sheds light on the bright side of its potential
instead of focusing on the potential dark side of job
losses, human substitution by technological innova-
tions, end of privacy, and potential loss of human con-
trol. The social perspective demonstrates that technical
innovations are likely to positively affect the diffusion
of social innovation, and vice versa. The technological
revolution that accompanies the Industry 4.0 achieve
its true potential in combination with social innova-
tion. Hence, businesses that succeed in Industry 4.0 will
be those that offer both social progress and economic
benefits.

timreview.ca

About the Authors

Rabeh Morrar is an Assistant Professor in Innova-
tion Economics and Head of the Department of Eco-
nomics at An-Najah National University in Nablus,
Palestine. He received and PhD degree in Innovation
Economy from Lille 1 University for Science and
Technology, Lille, France. His current research in-
terests include innovation networks, the knowledge-
based economy, economic development in develop-
ing countries, the labour economy, and the service
economy. Dr. Rabeh is a Fellow of the Economic Re-
search Forum (ERF), the Turkish Economic Research
Forum, the American Economic Association (AEA),
the Middle East Economic Association (MEEA), and
the European Association for Research in Services
(RESER). He is a member of the Advisory Committee
of Economic Statistics, the Palestinian Central Bur-
eau of Statistics (PCBS), the Palestinian National
Committee of Trade in Services, the National Team
for Developing National Export Strategy, the Busi-
ness Innovation and Partnership Centre in Palestine,
the ESCWA Team for ICT and Innovation, and the
National Team for Public Procurement Capacity
Building Strategy. Rabeh has published more than 15
scientific papers, reports, and policy papers in differ-
ent disciplines related to innovation economics,
Palestinian economics, trade, and the service eco-
nomy.

Husam Arman is an Associate Research Specialist at
the Kuwait Institute for Scientific Research. Dr. Ar-
man is currently engaged in work related to compet-
itiveness and innovation and SME development. He
studies and works in the leading edge subjects of
strategic technological innovation and R&D manage-
ment. During his Research Fellow posting and PhD
studies at The University of Nottingham, United
Kingdom, he developed methodologies to optimize
technology investments strategies within large firms
such as Rolls-Royce. He has worked for more than
five years in universities in teaching and research.
His work has appeared in the International Journal
of Innovation and Technology Management, R&D
Management Journal, the International Journal of In-
dustrial and Systems Engineering, the International
Journal of Technology Intelligence, and Clean Techno-
logies and Environmental Policy, and he has presen-
ted at conferences such as PICMET and IAMOT.

Continued on next page...

18



Technology Innovation Management Review

November 2017 (Volume 7, Issue 11)

The Fourth Industrial Revolution (Industry 4.0): A Social Innovation Perspective

Rabeh Morrar, Husam Arman, and Saeed Mousa

About the Authors (continued)

Saeed Mousa is a Lecturer in Innovation and Entre-
preneurship at the Palestinian Technical University
Kadoorie (PTUK), where he teaches Innovation,
Technology and business related courses. In addi-
tion, is Head of the Studies & Development Division
at PTUK, where he conducts research regarding im-
proving the university, such as strategic and imple-
mentation planning through preparing and
submitting development proposals, as he is respons-
ible for developing and driving innovation roadmap
through encouraging creativity in R&D team. He
holds a master’s degree in Innovation Economics
from Friedrich Schiller University in Germany.
Saeed’s current research interests span a wide range
of topics regarding innovation, such as social innov-
ation, technology innovation, and non-technical in-
novation.

References

Abbott, D. 2014. Applied Predictive Analytics: Principles and
Techniques for the Professional Data Analyst. Hoboken, NJ: John
Wiley.

Adams, W. M. 2006. The Future of Sustainability: Re-Thinking
Environment and Development in the Twenty-First Century.
Report of the IUCN Renowned Thinkers Meeting. Gland,
Switzerland: The World Conservation Union (IUCN).

Almada-Lobo, F. 2016. The Industry 4.0 Revolution and the Future of
Manufacturing Execution Systems (MES). Journal of Innovation
Management, 3(4): 16-21.

Andersson, P., & Mattsson, G. L. 2015. Service Innovations Enabled by
the Internet of Things. IMP Journal, 9(1): 85-106.
http://doi.org/10.1108/IMP-01-2015-0002

Arroyo, L., Murillo, D., & Val, E. 2017. Trustful and Trustworthy:
Manufacturing Trust in the Digital Era. Barcelona: ESADE Roman
Llull University Institute for Social Innovation; EY Fundacién
Espana.

Bauer, H., Patel, M., & Veira, J. 2014. The Internet of Things: Sizing up
the Opportunity (Technical Report). McKinsey Insights, December
2014. Accessed November 1, 2017:
http://www.mckinsey.com/insights/high_tech_telecoms_internet/
the_internet_of_things sizing up_the_opportunity

Brynjolfsson, E., & McAfee, A. 2014. The Second Machine Age: Work
Progress, and Prosperity in a Time of Brilliant Technologies. New
York: W. W. Norton & Company.

Brocklesby, M. A., & Fisher, E. 2003. Community Development in
Sustainable Livelihoods Approaches - An Introduction.
Community Development Journal, 38(3): 185-198.
https://doi.org/10.1093/cdj/38.3.185

timreview.ca

Buhr, D. 2015. Social Innovation Policy for Industry 4.0. Tiibingen,
Germany: Eberhard Karls University of Tiibingen.

Carr, N. 2003. IT Doesn’t Matter. Harvard Business Review, 81(5):
41-49.

Cordes, F., & Stacey, N. 2017. Is UK Industry Ready for the Fourth
Industrial Revolution? Boston, MA: The Boston Consulting Group.

Da Silveira, G., Borenstein, D., & Fogliatto, F. S. 2001. Mass
Customization: Literature Review and Research Directions.
International Journal of Production Economics, 72(1): 1-13.
https://doi.org/10.1016/S0925-5273(00)00079-7

Drucker, P. 2014. Innovation and Entrepreneurship. New York:
Routledge.

Dutton, H. W. 2014. Putting Things to Work: Social and Policy
Challenges for the Internet of Things. Info, 16(3): 1-21.
https://doi.org/10.1108/info-09-2013-0047

Gallouj, F., Weber, M., Metka, S., & Rubalcaba, L. 2014. The Futures of
the Service Economy in Europe: A Foresight Analysis.
Technological Forecasting & Social Change, 94: 80-96.
https://doi.org/10.1016/j.techfore.2014.06.009

Friess, P., & Ibanez, F. 2014. Putting the Internet of Things Forward to
the Next Level. In O. Vermesan & P. Friess (Eds.), Internet of
Things Applications — From Research and Innovation to Market
Deployment: 3-6. Gistrup, Denmark: Rivers Publishers.

Geiger, R., & S4, C. 2013. Tapping the Riches of Science: Universities
and the Promise of Economic Growth. Cambridge, MA: Harvard.

Goldenberg, B. 2015. The Definitive Guide to Social CRM: Maximizing
Customer Relationships with Social Media to Gain Market
Insights, Customers, and Profits. Upper Saddle River, NJ: Pearson
Education.

Hahn, J., & Andor, L. 2013. Guide to Social Innovation. Brussels:
European Commission.

Jacobsen, J. 2011. Sustainable Business and Industry: Designing and
Operating for Social and Environmental Responsibility.
Milwaukee, WI: ASQ Quality Press.

Lee, J., Kao, H.-A., & Yang, S. 2014. Service Innovation and Smart
Analytics for Industry 4.0 and Big Data Environment. Procedia
CIRP, 16: 3-8.
https://doi.org/10.1016/j.procir.2014.02.001

Kagermann, H., & Wahlster, W. 2014. Recommendations for
Implementing the Strategic Initiative INDUSTRIE 4.0: Final Report
of the Industrie 4.0 Working Group. Munich: National Academy for
Science and Engineering.

Luppicini, R. 2012. Ethical Impact of Technological Advancements
and Applications in Society. Hershey, PA: Information Science
Reference.

Marolt, M., Pucihar, A.,, & Zimmermann, D. H. 2015. Social CRM
Adoption and Its Impact on Performance Outcomes: A Literature
Review. Organizacija, 48(4): 260-271.
http://doi.org/10.1515/0rga-2015-0022

Morelli, N. 2007. Social Innovation and New Industrial Contexts: Can
Designers “Industrialize” Socially Responsible Solutions? Design
Issues, 23(4): 12-15.
http://dx.doi.org/10.1162/desi.2007.23.4.3

Moss Kanter, R., & Litow, S. S. 2009. Informed and Interconnected: A
Manifesto for Smarter Cities. Harvard Business School Working
Paper 09-141. Boston, MA: Harvard Business School

19



Technology Innovation Management Review

November 2017 (Volume 7, Issue 11)

The Fourth Industrial Revolution (Industry 4.0): A Social Innovation Perspective

Rabeh Morrar, Husam Arman, and Saeed Mousa

Mulgan, G. 2006. The Process of Social Innovation. Innovations:
Technology, Governance, Globalization, 1(2): 145-162.
http://dx.doi.org/10.1162/itgg.2006.1.2.145

Mulgan, G., Tucker, S., Ali, R., & Sanders, B. 2007. Social Innovation:
What It Is, Why It Matters and How It Can Be Accelerated? Oxford:
Skoll Centre for Social Entrepreneurship, Oxford SAID Business
School.

Murray, R., Caulier-Grice, J., & Mulgan, G. 2010. The Open Book of
Social Innovation. London: National Endowment for Science,
Technology and the Art.

Pascall, T. 2017. Innovation and Industry 4.0. Disruption, April 19,
2017. Accessed November 1, 2017:
https://disruptionhub.com/innovation-industry-4-0/

Phills, J. A. Jr., Deiglmeier, K., & Miller, D. T. 2008. Rediscovering
Social Innovation. Stanford Social Innovation Review, 6(4): 34-43.

PwC. 2017. Industry 4.0: The Current State of Play in Flemish
Manufacturing. Press Release. PwC, March 31, 2017. Accessed
November 1, 2017:
https://www.pwc.be/en/news-publications/press/2017/industry-
4-0-the-current-state-of-play-in-flemish-manufacturing.html

Rifkin, J. 2014. The Zero Marginal Cost Society: The Internet of
Things, the Collaborative Commons, and the Eclipse of
Capitalism. New York: St. Martin's Press.

Schmitt, K. 2017. Top 5 Reasons Why Industry 4.0 Is Real And
Important. Digitalist Magazine, October 15, 2013. Accessed July 26,
2017:
https://www.digitalistmag.com/industries/manufacturing-
industries/2013/10/15/top-5-reasons-industry-4-0-real-
important-0833970

Citation: Morrar, R., Arman, H., & Mousa, S. 2017. The Fourth Industrial Revolution (Industry 4.0): A Social Innovation Perspective. Technology
Innovation Management Review, 7(11): 12-20. http://doi.org/10.22215/timreview/1117

Schreiber, U. 2017. EY Women. Fast Forward. An Interview with Uschi
Schreiber. Leaders, 39(1): 40.

Schwab, K. 2015. The Fourth Industrial Revolution. Geneva: World
Economic Forum.

Seyfang, G., & Haxeltine, A. 2012. Growing Grassroots Innovations:
Exploring the Role of Community-Based Initiatives in Governing
Sustainable Energy Transitions. Environment and Planning C:
Politics and Space, 30(3): 381-400.
http://doi.org/10.1068/c10222

Seyfang, G., Park, J. J., & Smith, A. 2013. A Thousand Flowers
Blooming? An Examination of Community Energy in the UK.
Energy Policy, 61: 977-989.
https://doi.org/10.1016/j.enpol.2013.06.030

Vermesan, O., Friess, P., Guilleman, P., Gusmeroli, S., Sundmaeker,
H., Bassi, A., Jubert, I. S., Mazura, M., Harrison, M., Eisenhauer, M.,
& Doody, P. 2009. Internet of Things - Strategic Research
Roadmap. Brussels: European Commission, Information Society
and Media DG; Cluster of the European Research Projects on the
Internet of Things (CERP-IoT).
http://hdl.handle.net/11250/2430372

Vermesan, O., Friess, P., Guillemin, P., & Sundmaeker, H. 2014.
Internet of Things Strategic Research and Innovation Agenda. In
O. Vermesan & P. Friess (Eds.), Internet of Things Applications —
From Research and Innovation to Market Deployment: 7-142.
Gistrup, Denmark: Rivers Publishers.

Waters, R. 2016. Artificial Intelligence: Can Watson Save IBM?
Financial Times, January 5, 2016. Accessed November 1, 2017:
https://www.ft.com/content/dced8150-b300-11e5-8358-
9a82b43f6b2f

@)or |

Keywords: Industry 4.0, fourth industrial revolution, social innovation, Internet of Things

timreview.ca

20


http://creativecommons.org/licenses/by/3.0

Technology Innovation Management Review

Towards Third-Generation
Living Lab Networks in Cities
Seppo Leminen, Mervi Rajahonka, and Mika Westerlund

« All the evolution we know of proceeds from the ”

vague to the definite.

Charles Sanders Peirce (1839-1914)
Philosopher, logician, mathematician, and scientist

Many cities engage in diverse experimentation, innovation, and development activities
with a broad variety of environments and stakeholders to the benefit of citizens, com-
panies, municipalities, and other organizations. Hence, this article discusses such en-
gagement in terms of next-generation living lab networks in the city context. In so doing,
the study contributes to the discussion on living labs by introducing a framework of col-
laborative innovation networks in cities and suggesting a typology of third-generation
living labs. Our framework is characterized by diverse platforms and participation ap-
proaches, resulting in four distinctive modes of collaborative innovation networks where
the city is: i) a provider, ii) a neighbourhood participator, iii) a catalyst, or iv) a rapid ex-
perimenter. The typology is based on an analysis of 118 interviews with participants in
six Finnish cities and reveals various ways to organize innovation activities in the city
context. In particular, cities can benefit from innovation networks by simultaneously ex-
ploiting multiple platforms such as living labs for innovation. We conclude by discussing
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implications to theory and practice, and suggesting directions for future research.

Introduction

Living labs are increasingly accepted as a prominent
form of open innovation (e.g., Bergvall-Kareborn et al.,
2015; Brankaert et al., 2015; Guimont & Lapointe, 2016;
Hakkarainen & Hyysalo, 2016). The roots of the
concept may be traced back to Knight (1749), who re-
ferred to “living laboratory” as the elements and condi-
tions of a body and an environment of an experiment.
More recent studies apply living labs in heterogeneous
fields and suggest that this phenomenon provides
ample research opportunities (cf. Leminen, 2015). Fol-
lowing the definition of Westerlund and Leminen
(2011), the present study views living labs as: “physical
regions or virtual realities, or interaction spaces, in
which stakeholders form public—private-people partner-
ships (4Ps) of companies, public agencies, universities,
users, and other stakeholders, all collaborating for cre-
ation, prototyping, validating, and testing of new tech-
nologies, services, products, and systems in real-life
contexts.”

timreview.ca

Although the literature on living lab is rich with various
concepts, methodologies, research streams, and tools
(Dutilleul et al., 2010; Folstad, 2008; Leminen & Wester-
lund, 2016, 2017), studies increasingly document the
plurality of living labs using different conceptualizations
(e.g., Leminen et al., 2012; Rits et al., 2015; Savelkoul &
Peutz, 2017; Schuurman et al., 2016; Stdhlbrést & Lassin-
antti, 2015). Among them, Leminen and colleagues
(2012) classify living labs as user-, enabler-, utilizer-, or
provider-driven. Moreover, the outcomes of innovation
activities are linked with the characteristics of the living
lab, its driving party, and the selected strategy — and the
living lab’s structure is that of an open innovation net-
work (Leminen & Westerlund, 2013; Leminen et al.,
2016; Steen & van Bueren, 2017; Veeckman et al., 2013).
Similar to the notion of open innovation networks (Jar-
venpaa & Wernick, 2012), living labs typically comprise
different stakeholders, such as suppliers, customers and
users, competitors, research units of universities, and
other institutions and organizations, all of whom brings
their interests to the collaboration and innovation.
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Living labs also may be classified by stakeholder roles
(Leminen et al., 2014; Leminen, Turunen, & Wester-
lund, 2015; Nystrém et al., 2015). A city or an urban en-
vironment as well as involved stakeholders and their
roles are encompassed in many recent living lab studies
(e.g., Juujarvi & Lund, 2016; Steen & van Bueren, 2017).
Previous research is unified in that cities have a crucial
role to support plurality of innovation activities in the
urban context (e.g., Leminen & Westerlund., 2015;
Markkula & Kune, 2015; Tukiainen et al., 2015; Tukiain-
en & Sutinen, 2015). Given that various types and
modes of collaborative innovations are flourishing in
the city context (Sutinen et al., 2016), cities have drawn
increasing attention from both innovation scholars and
practitioners. Experimentation, innovation, and devel-
opment activities in cities include a variety of modes of
collaborative innovation, including hackathons, innova-
tion labs, innovative purchasing, open spaces, particip-
atory budgeting, makerspaces, fablabs, co-working
places, and innovation spaces (e.g., Bogers et al., 2017;
Hyysalo et al., 2014, 2016; Kohtala & Hyysalo, 2015,
Schuurman & Tonurist, 2016).

Acknowledging the categorization of living labs phe-
nomenon by Leminen (2015) — in other words, viewing
living labs as a context, a method, and a conceptualiza-
tion — the present study contributes to this perspective
and labels the variety of collaborative innovation as
“third-generation living lab networks”. The first of gen-
eration living labs focused on the landscape(s) of living
labs as real-life environments intertwined with users
and stakeholder activities. The second generation of liv-
ing labs considered methods and methodologies as a
part of innovation activities in the real-life environ-
ment. The third-generation living labs portray different
modes of collaborative innovation, where different
stakeholders and particularly users have crucial roles in
innovation on platforms. Following Habib, Westerlund,
and Leminen (2015), the present study defines third-
generation living labs as: “platforms with shared re-
sources, which organize their stakeholders into a collab-
oration network(s), that relies on representative
governance, participation, open-standards, and diverse
activities and methods to gather, create, communicate,
and deliver new knowledge, validated solutions, profes-
sional development, and social impact in real-life con-
texts.”

Numerous studies document innovation activities in
the smart city context (e.g., Khomsi, 2016; Ojasalo &
Kauppinen, 2016; Ojasalo & Tdhtinen, 2016), where vari-
ous types of collaborative innovations and platforms
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have emerged in practice and that have been discussed
in the scholarly literature (Bollier, 2016; Raunio et al.,
2016; Walravens & Ballon, 2013).

Among the many definitions of “platforms” provided in
the literature, Raunio and colleagues (2016) propose
that a platform refers to “any operating environment,
technology, system, product or service, whose develop-
ment has been systematically opened up to outside de-
velopers, and whose key aims are the benefit produced by
the platform’s users to each other and the network effect
brought by participation.” The platform-based operat-
ing method is a key to digitalized participatory urban de-
velopment, which significantly increases the innovation
impact and participatory nature of development
(Raunio et al., 2016). One of the key concepts used in
this connection is “innovation platform”, which re-
quires that a city can shift its mindset from government
to governance so that its focus will shift to the develop-
ment and realization of development goals instead of
regulation and enforcement of decisions. In other
words, the city should adopt the role of coordinator
rather than executor. Similarly, cities have begun to see
their citizens as co-designers, co-producers, and co-
learners (Bollier, 2016), suggesting that citizens move
away from being subjects to being active participants in
innovation (Leminen et al., 2014). Simultaneously, cities
increasingly rely on expertise and resources on different
communities (Anttiroiko, 2010). Moreover, platform ori-
entation arises from profound social changes in cities
(Raunio et al., 2016). Taken together, prior research has
suggested the importance and role of the city as an ena-
bler of innovation, yet studies on living labs are sparse
on various roles that cities can adopt. In particular,
there is a need for research on the implications of next-
generation living lab networks in the city context.
Hence, through this study, we aim to understand collab-
orative innovation networks in cities, herein referred to
as “third-generation living lab networks”. Accordingly,
we pose the following research questions:

e What are collaborative innovation networks and their
roles in cities?

* How can cities exploit such collaborative innovation
networks?

The article is organized as follows. First, we review previ-
ous literature to create a framework of collaborative in-
novation in cities. Then, we describe our research
design and research process. Thereafter, we describe
the key findings regarding collaborative innovation in
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cities through six cases resulting in four types of novel
third-generation living lab networks. Finally, we discuss
the theoretical and managerial implications and
provide directions for future research on third-genera-
tion living labs.

Towards Third-Generation Living Labs

We propose a framework on collaborative innovation
based on two dimensions arising from previous literat-
ure on living labs and cities. The dimensions are i) “plat-
form” (Anttitroiko, 2016; Bollier, 2016; Ojasalo &
Tahtinen, 2016; Raunio et al., 2016; Walravens & Ballon,
2013) and ii) “participation approach” (Hossain, 2016;
Leminen, 2013; Leminen & Westerlund, 2015, 2017;
Steen & van Bueren, 2017). The framework demon-
strates the differences between collaborative innova-
tion networks in the city context. The platform
dimension distinguishes between the city and the
neighbourhood, building on the notion that cities or
their parts are increasingly documented as platforms
(Anttiroiko, 2016). A neighbourhood or a suburb could
also refer to a smaller entity or unit within a city, such
as a school, a hospital, a community house, or a geo-
graphical area such as a park.

As to platform as the first dimension, living labs are gen-
erally viewed as platforms for innovation (Almirall &
Wareham, 2008; Anttiroiko, 2016; Dell’Era & Landoni,
2014; Habib et al., 2015). Ojasalo and Tdhtinen (2016)
argue that, in the context of cities, the owner of the in-
novation platform is usually a city, and the platform
functions as an innovation vehicle between the city and
external actors. Walravens and Ballon (2013) study plat-
form business models for smart cities (in particular,
business models of mobile service offerings of cities).
The authors put forward a “public business model
grid”, where they have a dimension of public value,
spanning from direct to indirect public value, and a di-
mension of governmental involvement, spanning from
limited to strong. Raunio and colleagues (2016) propose
that, through platforms, citizens become an active part
of public service development and the city’s role
changes from being a service provider to a facilitator of
innovative services. The authors conclude that platform
thinking has also been viewed as the next development
stage of conventional cluster policy, suggesting a re-or-
ganization of innovation collaboration in the city com-
munity. Furthermore, Raunio and colleagues (2016)
make a “simplistic but practical division” between plat-
forms, by categorizing them into i) intermediary plat-
forms that create value by conveying the products or
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services of others (e.g., Uber, Alibaba, eBay); ii) develop-
ment platforms or platform ecosystems that produce
value by co-creating products and services with other
companies (e.g., Microsoft, Intel, SAP); and iii) integ-
rated platforms that function as intermediaries but also
have a large external developer network (e.g., Google,
Facebook, Apple, Amazon) (Gawer, 2009; Evans & Gaw-
er, 2016; Thomas et al., 2014).

The platform owner (usually a city, a higher education
institute, or a development company) facilitates, or or-
ganizes the facilitation of, the activities and defines the
goal(s) of the platform. Platforms can be rather perman-
ent physical or digital environments or less permanent
environments, such as pop-up events, co-creation com-
petitions, and hackathons. Anttiroiko (2016) documents
participatory innovation platforms of three case cities,
and states that, given that the city government facilitates
these platforms and that they are integrated with the of-
ficial planning system and local development policy,
they resemble enabler-driven living labs. Furthermore,
Anttiroiko (2016) observes three points of business—cit-
izen interaction, namely open data, public services, and
urban development. All of Anttiroiko’s (2016) case cities
support open data and knowledge sharing, focus on the
development of public services with platforms within
the smart city framework, and utilize innovation plat-
forms in neighbourhood revitalization. He also high-
lights that citizens are, in most cases, customers or
users, but they sometimes play the role of empowered
residents or citizens whose needs push the design of loc-
al services. Thus, living labs can either span over the
whole city (i.e., the “city as a platform”) or focus on a
specific neighbourhood.

Leminen (2013) classifies living labs into four types
based on their coordination approach (i.e., bottom-up
versus top-down) and participation approach (exhala-
tion-dominated versus inhalation-dominated). He ar-
gues that a top-down approach is led or coordinated in
accordance with centralized and official targets, whereas
a bottom-up approach focuses on local needs and oper-
ates at the grassroots level. Whereas the inhalation-dom-
inated innovation approach aims at fulfilling the needs
of the driving party of the living lab, the exhalation-dom-
inated innovation approach aims at fulfilling the require-
ments of other stakeholders. Leminen (2013) proposes
to encourage parties to share their knowledge, expertise,
and resources with the open innovation network. The ex-
halation-dominated approach engages stakeholders in
collective action in the open innovation network to ful-
fill the needs of the others (Leminen, 2013).
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The second dimension of our framework, “participation
approach”, depicts the innovation approach either as ex-
halation-dominated or inhalation-dominated. In this re-
spect, Steen and van Bueren (2017) operationalized a
definition of urban living labs, which was used to assess
90 sustainable urban innovation projects in the city of
Amsterdam. They summarized the characteristics of liv-
ing labs as four elements: aims, activities, participants,
and context. Living labs are aimed at innovation and
formal learning, and activities of living labs include de-
velopment, co-creation, and iteration. Specifically, urb-
an living labs aim at urban sustainability. Participants
are public and private actors, users and knowledge insti-
tutes, and all the involved stakeholders have decision-
making power. The context of the living lab is that of a
real-life, and in many urban living labs, this means a ter-
ritory or a space-bound place. Notably, Steen and van
Bueren (2017) argue that most of the projects that label
themselves as living labs do not include all the defining
elements of a living lab.

To summarize, our conceptual framework captures the
characteristics of collaborative innovation in the city
context. Using the bipolar dimensions of platform and
participation approach as principal axes in the frame-
work, we can distinguish between four different modes
of collaborative innovation networks in cities. We anti-
cipate that the two-dimensional framework, as shown in
Figure 1, can help us to identify existing collaborative in-
novations in cities, and a further analysis of the dimen-

sions enables us to capture differences and similarities
between the models.

Research Design

We chose collaborative innovation networks, particu-
larly living labs in cities, by exploring their innovation
processes and contexts in order to contribute to the dis-
cussion on open innovation networks. The study ap-
plies a qualitative, multiple case study approach (Yin,
1989) by analyzing a unique data set encompassing 118
interviews in six cities in Finland. The selected case cit-
ies are at the forefront of development of collaborative
innovation networks, and they represent a broad variety
of collaborative innovation, such as living labs, hacka-
thons, innovative purchasing, participatory budgeting,
open spaces, makerspaces, fablabs, co-working places,
innovation spaces, and so forth. These various modes or
types met the suggested criteria of collaborative innova-
tion networks in cities, where one specific form, a living
lab, is associated with a real-life environment, multiple
stakeholders, and the pivotal role of users (Almirall &
Wareham, 2011; Bergvall-Kareborn & St&hlbrost, 2009;
Leminen, 2013, 2015; Leminen et al., 2014; Leminen,
Nystrom, & Westerlund, 2015). As suggested by Jensen
and Rogers (2001), we organized the cases as snapshot
studies, meaning that the cases represented the di-
versity of innovation activities driven by different actors
in networks (Leminen et al., 2012). In addition, we util-
ized secondary data consisting of websites, bulletins,

Exhalation-
dominated

Participation

Approach

Inhalation-
dominated

City

Neighbourhood

Platform

Figure 1. A conceptual framework for collaborative innovation networks in cities
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magazines, and reports to gain further understanding of
some of the collaborative innovation networks or to re-
solve arising issues or inconsistencies in the interviews.

Data collection

We collected all of the interview data in 2017. We audio
recorded and transcribed all face-to-face meetings and
meetings by phone, and followed an interview guide
when collecting information from various themes of col-
laboration innovations (Patton, 1990), and we had the
informants verify the findings. Understanding different
modes of collaborative innovations in cities and the
roles of platform(s) and the gained benefits for different
stakeholders in such collaborative innovation networks
exemplify the themes of the semi-structured and open-
ended questions. Our informants comprised various
stakeholders representing different modes of collaborat-
ive innovation networks, especially living labs. The se-
lected informants were interviewed because they have
in-depth knowledge and first-hand experience of collab-
orative innovation in cities. The informants included
CEOs, civil servants, directors, managers, professors, re-
searchers, project coordinators, technical specialist, and
citizens (users as innovators). The names of organiza-
tions and the identities of informants are withheld to
maintain confidentiality.

Table 1. Data analysis process

Data analysis

An overview of the data analysis and the phases of the
study is presented in Table 1. We organized the empiric-
al data according to the informant, the date of interview,
the type of informant, and the case. Then, we followed a
multi-staged data analysis process consisting of open
coding, focused coding, identification of innovation pro-
cesses, and theorizing the codes. The main unit of ana-
lysis was the collaborative innovation: stakeholder
activities and the characteristics of collaboration innova-
tion networks. The original transcribed interviews were
analyzed and coded by the researchers. We searched the
words associated with activities, innovation processes,
contexts, methods, methodologies, platforms, stake-
holders, and tools using a content analysis technique.
For instance, we coded stakeholders as utilizers, ena-
blers, providers, or users to identify the characteristics
of third-generation living labs. So doing, we followed
the examples of Roberts (1997) and Neuendorf (2002) to
understand the cases by coding and content analysis.
We first coded the original, word-by-word transcribed
empirical material independently and then compared,
discussed and agreed on the results.

In the second phase, the first round of coding resulted
in describing and identifying participation approaches

Data Analysis Phases Task

Outcome

1. Open coding Organize dataset

Overview of cities, collaborative innovation

Identify collaborative innovation
networks and informants

networks, informant, type of informant, and
time of interview

2. Focused coding #1

Identify and briefly describe
participation approaches and
platforms in cities

Overview of innovation activities resulted in
identifying participation approaches and
platforms in cities

3. Focused coding #2

Analyze innovation through the
identified innovation activities and
participation approaches as well as
contexts and platforms

Compare data to theory

Detection of previously identified
innovation activities and participation
approaches (Leminen, 2013; Nystrém et al.,
2014) as well as contexts and platforms
(Anttiroiko, 2016)

4. Theorizing the codes

Synthesize phases 1 to 3: analyze
identified modes in collaborative
innovation networks

Identify theoretical implications
Identify managerial implications

Classification of the participation
approaches and platforms resulting in four
archetypes of collaborative innovation
networks in cities (Figure 2)
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and platforms in cities. We then analyzed the four ar-
chetypes of collaborative innovation networks by cat-
egorizing participation approaches and platforms in six
cities (Figure 2). We anticipate that the four archetypes
of collaborative innovation networks in cities are our
key findings.

Findings and Discussion

In this study, we analyze and classify the variety of col-
laborative innovation activities in six Finnish cities. So
doing, we establish a framework based on platform and
participation approach, which puts forward four di-
verse archetypes, or modes, of collaborative innovation
in the city context, which are illustrated in Figure 2:

A. The city as a provider

B. The city as a neighbourhood participator
C. The city as a catalyst

D. The city as a rapid experimenter

A. The city as a provider

The mode of city as a provider (lower-left corner of Fig-
ure 2) represents an inhalation-dominated participa-
tion approach where improvements are done to the
city’s own service provisioning, and an entire city is
seen as a platform. In brief, this mode refers to expos-
ing the service provisioning of a city to others in order
to improve its services and processes for citizens.

Improvements to services and processes are undertaken
with a broad variety of stakeholders such as companies
and research institutes by providing expertise for a city.
Activities are often initiated by the city’s strategic aims
to pursue predefined improvements for its services. The
city endeavours to create points where stakeholders can
anchor their activities to the city’s operations, facilities,
areas, and routes, and to gather information, test, co-cre-
ate, and validate products, services, and systems. The
city has specific city-wide targets, and it spells out how
companies and other actors need to act with it, and
what kinds of benefits they can receive. When the city ex-
poses its processes to others, a network or an ecosystem
forms around the city that organizes activities to stream-
line and develop the city’s service provisioning.

An innovation platform produces ideas, solutions, and
knowledge for making public services and their produc-
tion more efficient, while the city acts as a utilizer of the
results. The city scales processes by providing guide-
books while companies and research institutes gather in-
formation, test, develop, and co-create products,
services, and systems. Companies may also be utilizers
benefiting from the results of innovation activities in
their product and service development processes.
Rather than being active actors, users are essentially
treated as “lab rats” for testing products, services, and
systems. Therefore, this mode does not make use of the
full expertise and potential of citizens. The innovation

C D
Exhalation-
dominated City as catalyst City as rapid
experimenter
Participation
Approach
pp . ]
Inhalation- City as
dominated City as provider neighbourhood
participator

City

Figure 2. Collaborative innovation modes in cities
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mechanism of this mode assumes a city exposes its
activities to companies and research institutes that col-
lect information from processes of the city and improve
the city’s service provisioning.

B. The city as a neighbourhood participator

The mode of city as a neighbourhood participator
(lower-right corner of Figure 2) represents an inhala-
tion-dominated participation approach where the
neighbourhood is seen as a platform. The mode refers
to improving the neighbourhoods of citizens and their
living conditions by local, grassroot activities initiated
by the citizens. Similarly to the previous mode, innova-
tion activities are initiated by and aimed at improving
the conditions of the driving party. Specifically, citizens
lead and benefit from innovation activities in this
mode. In other words, a city engages itself in the collab-
orative innovation process, participates in activities,
and supports citizen activities rather than attempting
to steer the innovation activities.

A network or an ecosystem forms around a neighbour-
hood/community that organizes action to solve cit-
izens’ needs and aims to bring benefits for its citizens.
Success is based on the activity and enthusiasm of cit-
izens, and activities in this mode require patience from
the city, not vast resources. The implemented opera-
tions are often small and quick, and easy to accomplish
by the city. Examples of social innovations in our data
included gardening activities initiated by the citizens in
a neighbourhood, a village féte in the neighbourhood,
and a digital bulletin board installed in stairwells — all of
them jointly developed with the citizens. Another ex-
ample: a residential area was isolated and there were
hardly any services, but citizens, a local grocery store,
and the developer of the residential area jointly ideated
a drop-off location where the grocery store delivers on-
line food purchases for pick-up by customers. Later,
this resulted in the establishment of a specific e-gro-

cery.

In this mode, the city is an enabler by participating in
and supporting innovation activities in neighbour-
hoods. Scalability into citywide solutions is not as im-
portant as in the previous mode. However, the platform
is the source of ideas and needs, which are the cultiv-
ated and developed into commercialized products,
start-up companies, or social innovations. In contrast
to the previous mode, where citizens act as lab rats, cit-
izens here lead innovation activities or are participants
in innovation activities with other stakeholders and can
be perceived as co-creators or creative consumers
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(Leminen et al., 2014, 2015). The innovation mechan-
ism of this mode assumes that the city not only initi-
ates, participates in, and supports activities, but also
collects the best ideas for further development.

C. The city as a catalyst

The mode of city as a catalyst (upper-left corner of Fig-
ure 2) represents an exhalation-dominated participa-
tion approach where the entire city is a platform. The
city boosts the development of companies and in-
creases value of their operations by combining other
aims and connecting other actors to the service provi-
sioning in a city region. The main objective of the city is
not to develop more efficient services for itself but to
enhance and nourish business ecosystem(s) through
living labs, when no companies take a role in order to
boost and cultivate new networks and ecosystems in
the city.

A network or an ecosystem forms around the city’s own
service provisioning, where living labs have a built-in
role in the city’s operations and service production. The
city is a catalyst that opens up its service production
and processes. The platform can be physical, virtual, or
hybrid, and it consists of processes and procedures of
the city, such as city planning and land use, wellbeing
and healthcare, and the educational system. Although
the city opens up the service production and data re-
sources, it becomes a development platform for com-
panies to develop, experiment, test, and validate
products, services, and systems.

Because living labs and their activities are intertwined
with the catalyst’s service production and processes,
they generate diverse value for the stakeholders. Put dif-
ferently, by combining the conventional service provi-
sioning of the city, as well as its processes, the city
pursues benefits that are difficult to obtain otherwise.
For example, residential area planning can be arranged
with an innovative conveyancing competition, where
construction companies and others compete on ideas
that they implement, and they seek to identify potential
companies interested in jointly building and experi-
menting with new types of houses and housing solu-
tions such as zero-energy homes. Such operations
catalyze development and stimulate adoption and cre-
ation of new solutions and services in the building in-
dustry.

In addition, co-operation between various sectors in-

creases, and cross-pollination and learning take place
between different sectors. The long-term benefits for
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the city are realized through activated business life in
the city and through the success of companies develop-
ing their products and services, as the mode assumes
prolonged development in the city region. Further, the
scaling mechanism of the mode postulates learning
and understanding of the principles of living labs by
sharing and transferring knowledge regarding experi-
ences of innovation activities between humans rather
than formulating knowledge in manuals as the activit-
ies of living labs are at different maturity levels.

A city acts as an enabler by enhancing and nourishing a
business ecosystem. That is, the innovation mechanism
of this mode assumes opening the city’s service provi-
sioning and boosting business ecosystem(s) in the city.
Companies and research institutes test, develop, and
co-create their products, services, and systems. Al-
though the roles of platforms are twofold, they enhance
development, experimentation, testing, validation of
companies’ services, products, and systems, and act as
showrooms for companies’ activities and their outputs.
Similar to the first mode, users act as mere “lab rats” for
testing products, services, and systems; thus, the mode
does not benefit from the full potential of citizens.

D. The city as a rapid experimenter

The mode of city as a rapid experimenter (upper-right
corner of Figure 2) represents an exhalation-dominated
participation approach, where the platform is a neigh-
bourhood, unit, or a specific theme or activity rather
than the entire city. This mode refers to accomplishing
trials of new products, services, and systems by com-
panies to gather experience and knowledge, to learn
fast from such experiments, and to accelerate their
product and service development processes and
growth. The mode assumes development in predeter-
mined thematic areas or neighbourhoods through rap-
id experiments that the city supports with a modest
financial or non-financial stake in publicly funded pro-
jects. The city arranges competitions of rapid experi-
mentation dedicated to certain predefined thematic
fields, activities, or areas such as energy efficient solu-
tions, smart mobility, health, and other solutions for
smart cities. In other words, the city supports the
growth of small companies and the business ecosystem
by enabling rapid experiments.

The city has no specific short-term targets but can real-
ize long-term benefits as it initiates a business network
or an ecosystem around the needs that will be solved
through rapid development. The development process
will provide benefits to other stakeholders, bring new
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solutions for the city or citizens, and develop the plat-
form or its processes. The benefits of rapid experiment-
ation increase, at least indirectly, and include flexibility,
learning, and knowledge transfer. The developed solu-
tions can be scalable to other contexts, but the scaling
is conducted by the involved companies.

The benefits of the participating companies are two-
fold. First, the companies can gather information, test,
develop, and co-create their products, services, and sys-
tems. Second, they may look for references for their
products and services in cities. Users’ or citizens’ specif-
ic roles may vary, and they may act as “lab rats” for test-
ing products, services, and systems; yet, their full
potential and expertise as a part of innovation activities
may be involved. This mode assumes learning from tri-
al and error; such flexibility can be achieved by bring-
ing in new actors and developing limited and rapidly
implementable solutions for topical problems in real
environments. Table 2 presents characteristics of col-
laborative innovation in different types of third-genera-
tion living labs.

To summarize, our findings indicate that cities may
simultaneously use several collaborative innovation
modes and that innovation can adopt different modes
at the same time. Furthermore, because the needs of
cities are often versatile, various modes of platforms
(virtual, physical, or hybrid) and operational models
(ranging from everyday basics to complex collaborative
innovation networks) are increasingly used. Con-
sequently, a city must possess capabilities to simultan-
eously handle the variety of forms. A city has to be able
to develop its basic services that it has legal obligations
to provide to its citizens, and to activate companies, act
efficiently and innovatively, and at the same time con-
duct small experiments benefiting its citizens and com-
panies. In contrast to prior studies on living lab
networks (e.g., Leminen et al.,, 2012; Leminen et al.,
2014, 2015, 2016; Nystrom et al., 2014; Steen & van Buer-
en, 2017), which documented innovation activities
through the importance of users in various innovation
networks characterized by openness in cities, we argue
that cities play a pivotal role by enabling innovation
activities using different mechanisms to boost innova-
tion with different parties.

Conclusion
This study classified the variety of collaborative innova-

tion activities in six cities in Finland. The study identi-
fied two essential dimensions in previous literatures on
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living labs and cities, namely platforms and participa-
tion approaches, in order to propose a framework that
demonstrates differences of current and potential col-
laborative innovation networks in cities. The study
aimed to understand the plurality and variety of collab-
orative innovation networks in cities, referred to as
third-generation living lab networks. Particularly, the

study attempted to take a step towards research that
would review implications of the third-generation of liv-
ing labs in cities. Therefore, this study not only illumin-
ates four collaborative innovation modes but also
contributes to the growing literatures of open innova-
tion networks and living labs by describing the ways liv-
ing lab networks are exploited in the city context.

Table 2. Characteristics of collaborative innovation in different types of third-generation living labs

Types of Third-Generation Living Labs

Characteristic A.The city as a provider B.Thecityasa C.The city as a catalyst D. The city as a rapid
neighbourhood experimenter
participator
Definition Expose service provisioning Improveneighbourhoodor = Boostdevelopmentof Accomplish trials of new
of a city to improve its living conditions of citizens ~ companies and increase products, services, and
services and processes for bylocal, grassrootactivities  value of operations by systems by companies to
citizenswith a broad variety  initiated by citizen(s) combiningother aims and gather experience and
of providers providing connecting other actors to knowledge and learn fast,
expertise for a city service provisioningina and to accelerate
city region companies’ development
processes and growth
Strategy Strategic R&D activity with Problem solving by Enhancing or nourishing Learning and operations
preset objectives, wherecity  collaborative city’s business ecosystem(s) developmentthroughrapid
utilizes the outcomes to accomplishments with experimentations
streamlineits service neighbourhood
provisioning
Organization Network/ecosystem forms Network/ecosystem forms Network/ecosystem forms Network/ecosystem
around a city that organizes  around aneighbourhood/ aroundacity’sown service  initiated by needs to be
actions to streamline its community, organizing provisioning orits data solved by rapid
service provisioning action to solve citizens’ storages development
needs and bring value for
citizens
Participation Inhalation-dominated Inhalation-dominated Exhalation-dominated Exhalation-dominated
approach (city - city) (citizens - citizens) (city — companies) (city — companies)
Platform Entire city and its spaces, Neighbourhood, suburbof  Entire city and its spaces, Neighbourhood, suburb of
places, areas, processes, acity, or theme places, areas, processes, acity, or theme
androutes androutes
Role of platform  Provide newideas, Ideas and needs are Enhance development, Bring new solutions for the
solutions and knowledge cultivated and developed experimentation, testing, city or citizens, and develop
towards commercialized validation of companies’ the platform or its processes

Boostservice provisioning
and make production of
public services more
efficient

products, startups, or social
innovations

services, products, and
systems

A showroom for companies’
products and services
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Table 2. (continued) Characteristics of collaborative innovation in different types of third-generation living labs

Types of Third-Generation Living Labs

Characteristic A.The city as a provider B.Thecityasa C.The city as a catalyst D. The city as a rapid
neighbourhood experimenter
participator

Enabler (city) Expose, align, and improve Initiate, participate, and Open, activate, and boost Learn from trial and error
support

Initiate innovation activities Enhance or nourish Promoterapid prototyping
and create anchorage Participate in and support business ecosystem(s) with small incentives
points innovation activities

Utilizer (city) Benefitdirectlyand scaleup Harvestideas and needs Bring new solutions for Bring new solutions for

results of streamlined from innovation activities citizens and develop the citizens and develop the
service provisioning and use them in platform or its processes platform or its processes
development activities

Utilizer Benefitfrom the results of Harvestideas, needs, and Benefitfrom results of Learn through rapid

(companies) innovationactivities results from innovation innovation activities experimentations
activities and use them in
developmentactivities Platform as a showroomfor  Lookfor references

products and services

Provider Gather information, test, Gather information, test, Gather information, test, Gather information, test,

(companiesand  develop, and co-create develop, and co-create develop, and co-create develop, and co-create

research products, services, and products, services, and products, services, and products, services, and

institutes) systems systems systems systems
Develop the platform Develop the platform

User/citizen “Labrats” Leader or equal participants ~ “Lab rats” “Labrats” or equal

participants

Innovation Parallel skiing (alignment) Participate, do notactivate ~ Addedvalue is produced for ~ Flexibility achieved by

mechanism Collect the bestideas others by adding different bringing in new actors and

processes and activities to developinglimited and
city’s own operations rapidly implementable
solutions

Outcome Newideas, knowledge,and  Social innovationsand New products and services ~ New solutions for a city and

solutions for streamlined solutions offering pleasure Showroom for companies’ its citizens

service provisioning and benefits for citizens activities Showroom for companies’
Commercialized products Business ecosystem growth,  activities
or companies (e.g., digital newjobs Business ecosystem growth,
notice boards, food halls) new jobs

Lifespan Short, medium, orlong Long Long Short
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Theoretical implications

There are three theoretical contributions that the study
highlights in regard to the discussions on collaborative
innovation and open innovation networks particularly
in the area of living labs. First, the paper suggested a
new conceptual framework for revealing collaborative
innovation networks in the city context: the third-gen-
eration of living lab networks (Figure 1). Second, the
framework distinguished four archetypes of collaborat-
ive innovation through third-generation living lab net-
works based on their participation approach and the
platform: A. the city as a provider, B. the city as a neigh-
bourhood participator, C. the city as a catalyst, and D.
the city as a rapid experimenter. Third, the study pro-
posed that cities reinforce long-term participation and
engagement of stakeholders, suggesting various benefits
to all stakeholders. Each of these contributions is de-
scribed as follows:

1. Conceptual framework: Mulder (2012) argues that the
existing living labs fail to benefit from their full poten-
tial, because they rely too much on traditional user-
centric lab methodologies, forgetting the “living
part” that makes a living lab an exceptional methodo-
logy. The framework suggested in the present study
illuminates various types of collaborative innovation.
The dimensions of the framework include the plat-
form (in terms of “city” versus “neighbourhood”) and
the participation approach (in terms of “inhalation-
dominated” versus “exhalation-dominated”). Where-
as the former dimension is grounded on exploiting
different platforms in cities, the latter is grounded on
the assumption on the participation approach.

2. Four archetypes of third-generation living labs: The
conceptual framework distinguishes four archetypes
of third-generation living labs based on the participa-
tion approach and the platform. The city as a pro-
vider assumes that an entire city is viewed as a
platform, and its service provisioning is exposed to
other stakeholders in order to improve and make ser-
vices and their processes more efficient, as well as to
provide expertise for the city. The mode of the city as
a neighbourhood participator refers to improving
neighbourhood of citizens or their living conditions
by local, grassroot innovations by citizens, where the
platform is a neighbourhood or a suburb of city, and
such innovation activities are conducted for the be-
nefits of citizens themselves. The city as a catalyst
refers to a mode where the city boosts the develop-
ment of companies and increases value of its own op-
erations by combining other aims and connecting
other actors to its service provisioning in the entire
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city region. Finally, the city as a rapid experimenter
considers a part of city (e.g., a neighbourhood) as a
platform, where it attempts to learn fast from the rap-
id experiments and to accelerate companies’ service
and product development processes.

3. Cities reinforce long-term participation and engage-
ment of stakeholders: The extant literature proposes
many benefits from engaging multiple stakeholders
and particularly users in organization’s innovation
activities (e.g., Leminen & Westerlund, 2012; Lemin-
en, 2015). Although the benefits are widely acknow-
ledged, Hannukainen and colleagues (2017) note that
user-oriented innovation activities may not be
rooted in part of an organization’s innovation and de-
velopment activities even though the organizations
are excited by such modes and find them useful. One
explanation for this might be that many company-
driven living lab targets are, by nature, short term; for
instance, the goal may be to solve a company’s in-
stant needs in their innovation activities (Leminen et
al., 2012). Our study proposes that cities increasingly
reinforce the long-term participation and engage-
ment of users, citizens, and other stakeholders partic-
ularly in the city as provider and city as catalyst
modes because cities’ innovation and development
activities are increasingly coupled into their service-
provisioning. Therefore, if a city succeeds in aligning
its modes in collaborative innovation networks with
its long-term mission and goal, and in building ap-
propriate anchorage points for other stakeholders,
the structure can become a long-lasting part of the
city’s innovation system.

Managerial implications

From the managerial perspective, the study contributes
a framework, or tool, to identify and categorize collab-
orative innovation networks in cities. The framework
and the identified characteristics of the modes with re-
gards to collaborative innovation networks portray dif-
ferent stakeholders and their activities and benefits. We
described four different types of third-generation living
lab networks based on their participation approach and
platform whose interests dominate the network’s oper-
ation. By identifying each mode in collaborative innova-
tion networks in cities, managers may link their own
innovation and development processes as a part of the
city’s activities. In other words, cities may provide
many benefits for managers when cities are seen as
platforms, source(s) of data, and sources of needs by
the citizens and the city. More specifically, managers
may learn that cities have a key role in boosting com-
panies’ own innovation and development activities,
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ranging from testing and validating their products to co-
creating and developing new ones. Particularly com-
panies should prepare for a revision of their roles and
activities corresponding to identified collaborative in-
novation networks in cities.

Limitations and future research

All studies have their limitations. First, the present
study put forward a matrix where we selected participa-
tion approach as one dimension while excluding the di-
mension of coordination approach presented by
Leminen (2013). The coordination approach could be
included in the matrix in future research. We were not
able to include all the different stakeholders in the stud-
ied collaborative innovation networks, the third-genera-
tion networks, because of the limited resources.
However, we believe that our data set is sufficiently rich
and covers multiple types of informants and diverse col-
laborative innovation networks in six cities. Yet, the lim-
itation may affect the results on modes in collaborative
innovative networks in the city context. We share the
view that living labs are coupled into the contexts
(Leminen, 2015), and further research is needed for dif-
ferent modes of collaborative innovation networks. For
example, new platforms enable citizens to participate
and engage in development and innovation activities in
cities, and it is crucial to understand the mutual in-
terests and mechanisms of open and collaborative in-
novation activities. Therefore, we propose more
research on how different stakeholders should be mo-
tivated in order to be engaged in the development and
innovation processes in collaborative innovation net-
works, and on what actions are necessary to keep stake-
holders engaged. Further, we propose the importance
of studying the relations of different collaborative and
open innovation networks. Also, we suggest a need for
additional research on the characteristics in open and
collaborative innovation networks. Therefore, we call
for further analyses of specific cases, eventually includ-
ing how different stakeholders employ collaborative
and open innovation networks in cities. Are there rela-
tions (or correlations) between different types of cities,
collaborative innovation networks, and the position of
the informants? To conclude, we call for more research
on collaborative innovation networks, the third-genera-
tion networks.
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Small-scale community sustainability transitions
are recognized as an important strategy toward a
sustainable society in general. It is now suggested,
that with environment monitoring and open data
plus information as a service, sustainable transitions
can be achieved with more actual details and the
effects of change process would be then evident.

Nigel Forrest and Arnim Wiek (2014)

The free availability of open data provides opportunities to start new businesses and
gain business intelligence. However, although data is often used to support decisions
and actions, the possibilities offered by modern sensor technologies with connections
to cloud-based data collection services are not being effectively capitalized. Data collec-
tion systems are also not generally open source solutions, even though open and flex-
ibly adjustable systems would broaden the opportunities for solutions and larger
revenue streams. In this article, we used action research methods to discover new busi-
ness opportunities in a semi-open information system that utilizes environmental mon-
itoring data. We applied a four-stage innovation process for industry, which included
context definition, idea generation, and selection, and produced multi-criteria decision
support (MCDS) data to help the design of business model. This was done to reveal busi-
ness opportunities for an environmental monitoring service. Among these opportunit-
ies, one service-style business model canvas was identified as feasible and selected for
further development. We identified items that are needed in the commercialization pro-
cess of environmental monitoring services. Our process combines open environmental
monitoring data, participative innovation process, and MCDS support, and it supports
and accelerates a co-creative business model creation process that is cost-beneficial in
terms of saving time. The results are applicable to the creation of an open data informa-
tion system that supports data-driven innovation.

Introduction

Open data is a major driver for innovation. It can be
used by anyone as a free public resource to start new
businesses, improving existing ones, or gain business
intelligence. Although the potential for innovation is
large, we do not know exactly which kinds of applica-
tions will turn out to be the most promising, the most
robust, and the most replicable. Therefore, we need to
learn about the mechanisms of value creation and the
ways in which open data fits into different companies’
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strategic and operating models (Gurin, 2014). The busi-
ness of open data is a young field, but it holds promise
for service innovation in a variety of domains (Lindman
& Nyman, 2014).

Consider the domain of environmental monitoring. Un-
derstanding the quality of available water is critical be-
cause, for example, climate change projections indicate
that cities all around the world will face threats to water
supply security, heightened flood risks, and severe heat-
waves (Bates, 2008). Some of these impacts are already
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being felt, and as such are no longer just a collection of
projections (de Haan, 2015). To start to tackle to these
challenges and to answer the questions arising with
them, environmental data produced by environmental
monitoring should form a basis for added knowledge,
and it should give a starting point to address actual
problems, not just causes (Niemi, 2009). Thus, the do-
main of environmental monitoring represents a rich do-
main for the study of open data and for the
development of novel business models.

From 2016 through to 2020, the cumulative market size
for open data is estimated at €325 billion (Wiistenha-
gen, 2006), and the availability of publicly available
open environmental data is increasing rapidly. In Fin-
land, the market for businesses related to environment-
al monitoring data is estimated to reach €6 billion by
2020 (Hietaniemi, 2009). Already now, legal documents,
statistics, geographical data, traffic data, and environ-
mental data are freely available for public use in Fin-
land (Kinnari, 2013). In this context and in this study,
we describe a participative business model creation
process that is built on an actual Finnish case of avail-
able open data from environmental monitoring.

Environmental monitoring means measuring physical,
chemical, and biological variables over time (usually
over long time periods) to provide data about any pos-
sible changes and the speed of such changes on the
monitored environment and its ecosystem with an aim
to understand the present state of the environment and
any subtle changes (Artiola, 2004). With historical data,
even small indications of possible future environmental
dangers can be identified with event monitoring of any
current abnormal situations. Good open data about the
environment also enhances decision making and sup-
ports open politics models.

From a business perspective, the demands for more
green solutions and more nature-friendly ways of work-
ing have been increasing in many different industries,
for example, in the area of basic infrastructures such as
power generation (Niemi, 2009). Environmentally
friendly companies can differentiate themselves from
their competition and enhance their market share.
However, companies need to understand what aspects
of eco-friendliness will appear to their customers: earli-
er studies have shown that, for example, eco-friendly
products that save energy are of interest and concern to
many groups (de Haan, 2015) but products that reduce
carbon dioxide emissions are less so. For example,
Hornibrooks and colleagues (2015) found that putting
“...carbon labels on supermarket own brand products
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has had no discernible impact on shifting demand to
lower carbon products”.

In this study, our goal was to find connections between
the environmental monitoring open data and business
models. Open data was seen as business value acceler-
ator that creates new business innovation possibilities.
Unlike private big data, open data is for everyone as a
free public resource and can be seen as a resource to
start new businesses, gain business intelligence, and
improve business processes (USCCF, 2014). To en-
hance the usability of open data, the solutions con-
sidered in this study were limited to the application of
open software solutions. Morgan and Finnegan (2014)
studied the benefits of open source software, stating
that the most important benefits are: high reliability
and stability, lower costs, user support from the experts
in the online community, flexibility in terms of custom-
ization, and avoidance of vendor lock-in.

Through customization, the use of open source soft-
ware facilitates value creation and accelerates innova-
tion and exchange of ideas, gives access to superior
knowledge outside the firm, and adds flexibility of use.
Innovation and idea exchange happen by opening the
source code to everyone, which in turn opens the door
for follow-up innovations and improvements. Superior
knowledge can be obtained when the engineers of a
firm work as part of a development team of a com-
munity that gives the firm access to knowledge outside
their own areas of expertise. This access also provides
the flexibility of using new technologies and selecting
the most suitable open software components to fulfill
any development needs (Morgan & Finnegan, 2014).

Without measurements and data, it would be im-
possible to identify the gains of any change process. For
example, in the mining sector, measurements are
needed to identify environmental impacts. Also, muni-
cipal water distribution systems needs hydrological
measurements to improve water safety. More data also
typically generates new findings and inspires innova-
tion, which builds possibilities for new business oppor-
tunities. New business opportunities will emerge and
some old models will be revised; as van den Bergh,
Truffer, and Kallis (2011) argue, “transitions research as-
sumes that transitions are rather smooth, well-gov-
erned processes. But like all social and technological
changes, transitions involve creative destruction with
winners and losers.”

Environmental monitoring typically combines many
data sampling sources (e.g., from water, air, or soil)
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with multiple methods of measurement and analysis,
including traditional laboratory analyses, to under-
stand the extent of chemical contamination in a certain
area. Unfortunately, traditional field measurements
and sampling only provide information about one giv-
en area, space, and time, and do not provide any in-
formation between samples. Furthermore, time delays
with manual sampling can be days, weeks, months, or
even years. The development of continuous monitoring
technology has made it possible to collect data almost
constantly in real time, with multiple variables being
measured simultaneously. Together with sampling,
laboratory analyses, and continuous field measure-
ments, it now is possible to generate more comprehens-
ive ways to better understand the state of environment,
thereby improving overall situational awareness (Lan-
iak et al., 2013). With publicly available data, people can
understand better the state of local environment and
contribute to political efforts or environmental and in-
frastructure construction projects. The core of the in-
formation services based on open data are data
availability and usability.

By creating a new business model, a business can cre-
ate new markets (Nenonen & Storbacka, 2010). But a
business model is also integral to the functioning of the
business. Indeed, Magretta (2012) describes a business
model as, “the story that explains how an enterprise
works”. It is important to ask how a business model cre-
ates value for customers through its “architecture of
value creation” (Teece, 2010). Many companies fail to
do this because they do not focus on market re-shap-
ing. The challenge is to produce radical new innova-
tions to products, services, or business models and to
challenge the de-facto ideas in current markets (Nenon-
en & Storbacka, 2011). Without a market re-shaping fo-
cus, the business cannot achieve high-level
understanding of the actual needs of the customer and
efforts for customer collaborative value creation will fail
(Furr & Dyer, 2014).

A typical business model formulation process is also an
iterative learning process — it proceeds by trial and error
- and studies show that this process is more effective in
teams (Sosna, 2010). According to Aljena (2014), busi-
ness model research is far from practical usability and
the actual practices of building a business model vary
greatly from detailed planning to un-planning. The big
challenge is balancing the needs of different stakehold-
ers and customer demands, and deciding how to select
items correctly when creating a business model to suit
these various and sometimes contradictory cases. In-
deed, more research is needed to simplify the business
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model formation process. In this context, supportive
tools, such as multi-criteria decision support (MCDS)
methods, provide help with the design challenges, in-
cluding the prioritization of business model items. Es-
pecially in complex interconnected cases, experimental
small change based on rapid development models are
needed to obtain new knowledge (Parker, 2016). For ex-
ample, with environmental monitoring, where private,
public, and third sector entities collaborate, a shared
fairness in the solution increases the likelihood of suc-
cess (Hague, 2011; Parker, 2016; Tikka & Gévert, 2014).
Business model creation in the open data business con-
text requires applied science models on how to build
new business models, which also includes the prioritiz-
ation, selection, and analysis of the building blocks of
the business model. To address this gap, we have identi-
fied the following research questions for this study:

1. How can a participative business model technique be
used in the identification and prioritizing of business
model items relating to open data from environment-
al monitoring?

2. Can we accelerate business model creation in an open
data ecosystem with a participative business model
process and multi-criteria decision support?

The remainder of this article presents environmental in-
formation services and models, and a four-phase busi-
ness model creation process with multi-criteria
decision support, which was done in order to build a
core of a business model on environmental monitoring
service.

Environmental Information Services and
Models

Indeed, the availability of the data itself is only part of
the story. Implementation requires the information ser-
vice provider to consider technical properties and func-
tions such as measuring devices (sensors), data
transfer, data collection, data processing, methods of
analysis, and modelling procedures. The information
service provided has to consider means to share only
the information needed by the end users. One possible
model for this sort of integrated environmental model-
ling, monitoring, and decision process was presented
by Laniak and colleagues (2013). Their model not only
focuses on getting the data, it also considers a wide
view of the subject by beginning from the clarification
of environmental issues through to the analysis and res-
ults up until to the end, where decisions are made. At
the core of the model is the integrated environmental
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modelling stage, which includes the data collection and
measurement observations, which are also the core
parts of this study. In Figure 1, the main components of
the integrated environmental modelling and decision
process (Laniak et al., 2013) are presented, including a
boundary that delineates the elements included in our
proposed business model development process, as will
be described in this article.

In information services, the most scalable solution is to
use a cloud service for data sharing. Cloud services
have rapidly developed into an important ICT techno-
logy tool that responds to the fast-growing needs of
data storage and other IT resource needs. For example,
cloud services are well suited to a complex platform
business field, where one change affects multiple play-
ers and experimental development is needed. These
rapid changes build the knowledge about the usability
of the solutions (Parker, 2016). As platform business
models make it possible for private, public, and third
sector entities to collaborate towards a shared business
goal, fairness is one of the core elements supporting the
possibility for great success (Hague, 2011; Parker, 2016;
Tikka & Gévert, 2014).

Cloud-based information technology has significantly
lowered entry costs of IT deployment, it connects users
to a shared pool of IT resources, and it allows a higher
level of elasticity, which makes IT deployment more
scalable. Moreover, cloud computing lowers the innov-
ation barriers and opens up opportunities because it is
easier to involve many people to use and develop ser-

vices (Testa, 2015). So, services should focus on provid-
ing ease of use for information required by the end user
while ensuring that other functionalities of the system
and the technologies behind the delivery process of the
information fade to background. An example of an en-
vironmental information service is shown in Figure 2,
including its various components (Rdsédnen, 2011).

Furthermore, given that the data is the base ingredient
of the information services, a large effort should be dir-
ected towards availability and overall accessibility of
observation data and the information that is construc-
ted from this data. Also, different data (and informa-
tion) providers should enter into deep cooperation and
collaboration in order to reveal new (business) possibil-
ities lurking inside in their costly collected data. Finally,
to be truly able to provide the information as a service,
open and standardized software approaches are
needed for the technological solutions used as service
platforms. For example, open application program-
ming interfaces (APIs) and wide-timeframe data access
are needed. These steps can improve the transparency
of computational and data-processing methods (Rdsin-
en, 2011).

In Finland, the Centre for Economic Development,
Transport and the Environment (ELY Centre;
ely-keskus.fi/web/ely-en) monitors environmental condi-
tions and changes together with Finnish Environment
Institute (SYKE; syke.fi). Priority is given to water sys-
tems monitoring, to the regular controlling of climate
(in most areas), and to the observation of endangered
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Figure 1. The main components of the integrated environment modelling and decision process (adapted from
Laniak, 2013), including the proposed business model development process
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Figure 2. An example of an environmental information service and its components (Rdsdnen, 2011)

animals. Companies and institutions follow and report
pollutants and effects caused by their actions. The data
is saved in national databases, which are open for all
users, but for some of them user identification is
needed. The ELY Centre uses this data for decision mak-
ing, forming statements, and as a basis for planning. It
also analyzes and publishes information about environ-
mental conditions in different areas of Finland.

Business Model Creation and Multi-Criteria
Decision Support

Considering the possible challenges of developing new
business models, practitioners would welcome a set of
tools to help make the process easier. For this need,
multi-criteria decision support (MCDS) methods
provide transparent and coherent decision support and
facilitate communication in complex situations. These
methods are especially well suited to cases with con-
flicting objectives, multiple alternatives, and actors
with uncertain or incomplete information. As they are
used in the current study, MCDS methods are some-
times used with other planning tools. As an example,
connecting MCDS methods with SWOT (Strengths,
Weaknesses, Opportunities, and Threats) analysis can
yield analytical priorities for the SWOT factors and
makes them commensurable (Kajanus, 2012).
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The idea of using MCDS methods within a business
model canvas (Osterwalder, 2004) as a design frame-
work is to systematically evaluate the components of a
business model. This is done to identify the compon-
ents with the greatest potential or importance. First,
through a creative process, a set of potential items for a
business model is identified and documented. After
this, identified components are analyzed and priorit-
ized. The business model canvas provides the basic
framework within which an analysis of the decision
situation can be performed. The MCDS method en-
ables the creation of business models that are based on
an analytical selection process. Any MCDS method, and
its prioritization principles, can be applied; the exist-
ence of different techniques allows the adaptation of
use of the MCDS method according to the needs of the
decision maker and the specific planning situation.

The business model design process, with prioritization,
starts with the identification of needs. From there, a
starting point for a new business model is a description
based on the business model canvas. First, the process
starts with a few items and then more are added to cov-
er all canvas blocks needed in a given context. The con-
nections and interrelations among the items are
important in this part because they help to compose a
well-balanced business model. Good connections gen-
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erate a believable business structure with an appealing
value proposition. The business model itself is built
upon a collection of ideas; it can be said that a business
model, as expressed in a business model canvas, is a
portfolio of relevant items belonging to their relevant
building blocks. So, the business model design closely
parallels project portfolio selection (Archer & Ghasemz-
adeh, 1999; Stummer & Heidenberger, 2003; Thore,
2002), where the organization seeks to choose projects
to meet the given goals and constraints. Thanks to ex-
tensive methodological research, a broad variety of ap-
proaches exists for project portfolio selection. For more
information about project portfolio selection methods,
see Gustafsson and Salo (2015) and Martino (1995).

To create a core business model, robust portfolio mod-
elling can be used to find “the best” from all the rest.
Robust portfolio modelling (Liesid, 2007; Salo, 2006) is
an MCDS method designed to select ideal sets of pro-
jects (or items) to constitute a portfolio, which is a col-
lection of items (or projects) selected from a large
group of different possibilities. In its basic variant, ro-
bust portfolio modelling is a scoring model (Casadesus-
Masanell, 2007), which is widely employed in the evalu-
ation and generation of a portfolio of projects, in set-
tings where multiple objectives are required to be
considered (Sosna et al., 2010). A central concept and
key outcome of robust portfolio modelling is the so-
called “core index”, which is used to map and build an
ideal portfolio from the evaluated items. The core index
values indicate the most important and best-fitting
items for a possibly successful business model, and is
especially important when the evaluation has contrast-
ing needs. With the help of robust portfolio modelling
and core index calculations, key ideas for the different
canvas blocks will be defined.

As a pragmatic solution, a four-phase approach is
presented by Kajanus and co-authors (2014). In Phase
1, the context for the business model is described and
an effective process is designed. It includes decisions
on the objectives, selection of participants (e.g., cus-
tomers and experts), the evaluation criteria, and needs
for innovation workshops or information collection
(e.g., interviews). In Phase 2, a number of business
model ideas are collected with multiple methods (e.g.,
interviews, workshops, questionnaires). In this phase,
the quantity is of ideas is important. With a larger idea
base, there are more seeds to help others to generate
more (and better) ideas. Typical ideation is implemen-
ted as group work session with relevant stakeholders
(e.g., firm CEO, decision makers, key customers, service
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providers). Then follows Phase 4, the analysis phase,
during which a final list of the most promising items for
the business model will be defined.

Methods for Business Model Development

Business model development process of environmental
monitoring systems

In this section, we describe the business model genera-
tion process in the context of an environmental monit-
oring system, which consisted of four primary phases:

1. Defining the decision context (environmental monit-
oring) and preparing for a planning process involving
selecting and briefing the participants and defining
evaluation criteria.

2. Identifying and innovating the relevant items and
new ideas for the business model to be generated,
and including them in the business model analysis.

3. Determining the relative importance of the business
model items (core indexing).

4. Defining the business model and then re-designing it
(new items were added in four steps) with the aid of
the evaluation information.

In Phase 1, the context of a business model for industri-
al environmental monitoring services was decided.
Evaluation criteria were discussed and determined.
Also, it was decided to hold a workshop for idea genera-
tion and evaluation. Because this research was done by
applying action research methods, with real specialists,
a workshop was organized for the experts with the re-
searchers also participating in the event. Action re-
search was used because the method is well suited to
finding solutions to practical problems where research-
ers are active participants (Eriksson & Kovalainen,
2008).

The workshop covered phase 2 and 3 of the innovation
process. The purpose of the workshop was to clarify the
most important business factors in (industrial) environ-
mental monitoring services. The business model gener-
ation process in a workshop was started with an idea of
open environmental monitoring platform with possible
use cases. Attendees of the workshop primarily came
from the mining industry and the water management
sector; environmental authorities were also represen-
ted. As a starting point, it was proposed that a continu-
ous environmental monitoring system would gather
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the sensory data, that it would also process the data and
share refined information with end users. Some of the
discussed examples of possible use cases for such sys-
tem were:

e observation of the infrastructure of the water distribu-
tion network and any potential leaks

* detection of changes in quality of the water in the dis-
tribution supply network

e instant messaging services to customers and citizens
when problems arise

* monitoring the functioning of the water storage struc-
tures

* management of water balance in a mine production
area

¢ detection of contamination in the water

e automated collection of information to be reported to
the environmental authorities

The goal of the workshop was to develop business mod-
els for an environmental monitoring service that is
based on an open information system. Ideas for the
model were collected by using an extended business
model canvas (described above). The ideas were fed to
an online evaluation environment, and the results were
analyzed with a portfolio analysis tool. The portfolio ana-
lysis gave the core indices for inputs, which were used to
select the best input ideas for the business model. For
this business model generation process, the Phase 1
activities and the preparation of the workshop were star-
ted about six months before in a preparation group man-
aged by the project leader. The 19 workshop participants
were from private companies and associations (4), pub-
lic environmental administration organizations (3), uni-
versities (11), and regional development companies (1).

In Phase 2, as a kick-start for idea generation, a possible
scenario of a monitoring service based on open data
sources was presented to the participants. This was fol-
lowed by an idea generation session. To support the idea
generation and to give a clear framework for where to
position new ideas, items for the business model were al-
located into an expanded business model canvas (Ka-
janus et al., 2014), where the structure of the business
model is divided into 12 business model blocks. To sup-
port Phase 3, the ideas were imported into an online
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evaluation environment: the InTo tool (Kajanus et al.,
2014) where the participants evaluated the ideas with a
visual evaluation tool. In this particular evaluation, two
evaluation criteria were used, which were earlier agreed
in Phase 1: i) business potential and ii) customer
need/benefit. The evaluator gave each idea values from
1 (low perceived value) to 7 (high perceived value)
against the evaluation criteria using the online evalu-
ation tool. After Phase 3 was completed, calculated res-
ults values from the evaluation were used in the
decision-making analysis. Finally, in Phase 4, the best
ideas were chosen to form the core business model.

Results

The workshop participants generated new ideas and
subsequent idea evaluation by the participants resulted
in 11 to 15 evaluations of each idea. The best ideas were
selected to be applied to the canvas in four steps ac-
cording to core index, which resulted in a prioritized
list of ideas starting from best core index. First, the best
4 ideas were applied to the canvas, which were: a full
solution for industrial use (company solution), a start-
to-end full monitoring chain solution with sensor (key
function), an information-based data and end-user ser-
vice (customer relations item), and process industry
companies (customer segment).

Second, the following items were added to the canvas:
ease of use and time saving (value proposition), collab-
oration model (customer relationships), and service
providers, for example, in areas of ICT and data analys-
is (key resources).

Third, the following items/ideas were added to the
model: easily modified turnkey solution (customer
need), experts (resources), continuity and support (key
activity), and Internet and direct contacts (channels).
Adding these items resulted in the core business model
canvas, which is presented in Figure 3.

Discussion

In this business model, the customer segment should
be in an industrial context (e.g., water production facil-
ities or industrial operators). In evaluator comments, it
was suggested that industry would want to buy compre-
hensive services, not just measurement devices. Even
when the companies would have different needs, from
a system and service point of view, many base compon-
ents of the service could be the same for all. In this con-
text, only the outcome of the service should be tailored
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Customer Need

Ready and easy to use, customized product
Automatization of data analysis, predictive information

Company Solutions

Full-service package for company needs
Reporting services

Competing Solutions

Commercial information systems

Key Partners Offering Key Tasks

Meter and sensor
manufacturers,
authorities, ITC and
automation systems

Easy to use, saving
time, useful
information available

continuity

Key Resources

Service providers e.g., software, knowledge
transfer and accounting, experts in the field,
environmental measurements and data,
production

Ensure the whole
monitoring supply
chain and operational
stability, guaranteeing

Customer
Relationships

Customer Segments

Companies and
Refined measuring industrial sector
data, long-term

customer relationships

Channels

Internet, direct
contacts, sensor
supplier

Cost Structure

System development and maintenance

Cash Flow

Improved risk management, preventing and minimizing
(environmental) damages

Figure 3. Extended business model canvas (adapted from Kajanus et al., 2014) for the core environmental monitoring

solution

to fulfill customer needs, meaning the ways the data is
analyzed and presented. Moreover, related to service
usability, the information service offered has to be able
to guarantee continuity. It might possibly be an open
architecture system, which can be maintained and de-
veloped by several actors without sharing data, and that
approach would also make the system itself more ad-
justable and continuous. Monitoring on its own is not
that interesting to customers; they are interested in
easy ways of reading and interpreting the results. Big
actors, such as those from the mining industry, seek re-
porting that would be directly available for the authorit-
ies: a system generating environmental reports would
support faster and easier operations. One identified
problem in the Finnish system was that both the
private and public organizations and environmental au-
thorities have several information systems, which to-
gether generate huge amounts of data and
measurement services. To increase cost-efficiency, hu-
man labour should be focused in the last steps of the
monitoring chain (e.g., conclusions based on data ana-
lysis and automated reports).
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The workshop created wide discussion and resulted in
insights on essential business items. The feedback was
that the working method is efficient and that the InTo
tool accelerated idea evaluation and prioritization in a
systematic way. The presentation of business model in
a canvas made the model visible in a compact and eas-
ily understandable way.

After the workshop, the Savonia University of Applied
Sciences (portal.savonia.fi/amk/en) launched a European
Union funded project (Water-M project in ITEA-3 pro-
gram; itea3.org/project/water-m.html), which has built an in-
formation service in accordance with the proposed
business model. In this project, a demonstration of an
online water distribution network monitoring service
was built in close co-operation with Kuopio Vesi water
works (kuopionvesifi). The monitoring service was cre-
ated using an open source software platform which has
been published already in the GitHub software develop-
ment platform. This information service is now under
the evaluation of end-users and business actions are
currently in progress.
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Conclusions

We were able to integrate open data from environment-
al monitoring and a participative business model cre-
ation process. This is an empirical approach to help
find new ideas and produce business models in an
open data context by relying on open source applica-
tion ideologies. The novel contribution is the process
and how it starts from typical idea generation, but then
enhances the business model quality by workshopping
with area experts that both evaluate and prioritize the
ideas. The MCDS decision support tools are then ap-
plied to the evaluations for sensitivity analysis, which
results in a core indexed business model framework in-
cluding only the most promising idea seeds.

The innovation process proved to be a useful method
and tool that supports open innovation in idea genera-
tion, fast evaluation and development of ideas, and fi-
nally, identification of the core business model. Core
items of a business model were identified and priorit-
ized in one-day in a workshop, which is a relatively
short time, and added value. Decision supportive data
was available at the end of the workshop day, which
helped to prioritize business model items, and also fa-
cilitated discussion on the core business model. Core
items of a service-for-industry business model on envir-
onmental monitoring were identified, and this struc-
ture will be used when further developing the business
model.
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¢ Many well established publishers are struggling to »
come up with new, sustainable business models
that work in the digital environment.

Abby Clobridge (2013)
Managing Director, Clobridge Consulting

After 350 years of operation, the academic journal publishing industry is imbalanced
and in flux as a result of the impacts of Internet technology, which has led, over the past
20 years, to the rise of open access publishing. The introduction of open access journ-
als, in the opinion of many researchers, is considered to be a case of disruptive innova-
tion that is revolutionizing the industry. This article analyzes the traditional journal
publishing system, the recent open access models of journal publishing as an evolving
phenomenon, the nature and extent of open access as a disruptive innovation, and the
implications for key stakeholders. The major finding is that open access publishing has
gained traction because technology has contributed to lower publication costs, easier
access to research articles, and speedier publishing processes. However, the threat
posed by open access has not significantly impacted traditional publishers because of
strategies employed by the major publishers and slow adoption of open access by some
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researchers.

Introduction

Academic journals date back more than 350 years, and
the dominant publishing model over much of this period
has focused on subscription journals circulated among
academics in print form with the content mainly focused
on the sciences, technology, and medical disciplines
(Lariviere et al., 2015). These academics were largely
members of “learned” societies that sponsored the costs
of publication (Correia & Teixeira, 2005; Solomon, 2012).
The early history of scholarly journal publishing was
traced to an initiative of the Royal Society of London,
whose objective was to promote knowledge dissemina-
tion among research colleagues (Lariviere et al., 2015;
Peters et al.,, 2016). An industry developed based on liter-
ature published by these “learned societies” or that was
supplied to commercial publishers, who thrived for
many years through the production and dissemination
of subscription journals (Correia & Teixeira, 2005; So-
lomon, 2012). The growth of subscription journals was
fueled by the expansion of commercial publishers who
acquired society journals and eventually became an oli-
gopoly of five big companies that command more than
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50% of journal output, mainly in the science-related dis-
ciplines (Lariviére et al., 2015; Peters et al., 2017; So-
lomon, 2012, 2013). The dominance of the subscription
model continues to the present in terms of market
share and profitability (Forgues & Liarte, 2013). The
subscription model was sustained by payments from
universities and libraries, but more recently, this model
has come to be viewed as a restraint on access to re-
search, of questionable viability, and even deemed to
be unsustainable because of increasing costs (Chang,
2006; Wellen, 2013).

The subscription publishing model still dominates the
journal publishing industry, but the development and
increased application of Internet technology made the
distribution of research much easier and also opened
up new opportunities. In the 1990s, with the spread of
the Internet, a new competitor entered the publishing
business based on a philosophy that knowledge should
be open to all, leading to the publishing of open access
journals (Solomon, 2013). An open access journal is
considered one “in which all content is available freely
on the web from day one, either exclusively online or
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parallel with a subscription print version, and which
can be accessed by anyone with Internet access”
(Laasko et al., 2011).

The rise of open access journals benefitted from the
“serials crisis”, which described the dilemma faced by
libraries of declining budgets alongside rising subscrip-
tion costs charged by publishers (Miguel et al., 2016).
The entry and rapid production of open access journals
is considered by several reputable researchers as consti-
tuting a disruptive innovation that challenges the dom-
inance of large commercial publishers and their
subscription journals, thereby radically changing the in-
dustry (Clobridge, 2014b; Lafferty & Edwards, 2004;
Peters et al., 2016; Wellen, 2013). The question of wheth-
er open access publishing amounts to a disruptive in-
novation in the journal publishing industry will be
explored later in the article.

Nonetheless, the growing acceptance of open access
publishing of science-related research was also spurred
by supporting actions taken by governments, universit-
ies, and societies, which were formalized in declara-
tions endorsing open access publishing as recorded in
the Budapest Open Access Initiative (2002), the Beth-
esda Statement (2003), and the Berlin Declaration
(2003), to which many countries were signatories. Sub-
sequently, open access policies were adopted by many
governments, research and educational institutions,
and universities across the globe. Significant cases and
the relevant years were Copenhagen Business School
(2009) in Denmark; Harvard (2008) and California
(2013) in the United States; Cambridge (2013), Oxford
(2016), and Nottingham (2016) in the United Kingdom.
Canada was also a relatively early adopter of open ac-
cess policies with the examples of the Social Sciences
and Humanities Research Council in 2006, the Cana-
dian Institutes of Health Research in 2008, and the Nat-
ural Sciences and Engineering Research Council in
2013 (Hewitt, 2014). Similar policies were adopted in
the Latin American and the Caribbean region led by the
Scientific Electronic Library Online (SciELO; scielo.org),
which started in 1978, and the Network of Scientific
Journals from the Latin American and Caribbean re-
gion, Spain, and Portugal (Redalyc; www.redalyc.org),
which started in 2002. Both of these organizations serve
most Latin American and Caribbean countries and host
a range of publications in the sciences, humanities, and
social sciences with free access to over 1,000 journals as
at 2017. However, a gap remains in the publishing of so-
cial science and business journals, which disadvantages
small developing countries such as those in the Carib-
bean, where science research is at a low level.
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As open access publishing developed, the year 2012 was
described as a watershed because it witnessed: a re-
searcher-led boycott of the largest traditional publish-
er, Elsevier; the introduction of new enabling policies
by major research funders; increased interest generated
in the media and by the public as a result of growing
awareness of open access; the publication of the Finch
report in the United Kingdom; the launch of an open
knowledge repository by the World Bank; and the
launch of open data platforms and portals by United
Nations agencies that linked open data and open ac-
cess (Clobridge, 2013). This embrace of open access
publishing by governments and key stakeholders, such
as libraries, academic researchers, and journal authors,
was described as “a solution to a dysfunctional journals
market and as a way of realizing the potential of the In-
ternet to enhance impact and productivity of research”
(Wellen, 2013). However, open access has not received
universal acceptance, especially from researchers in the
social sciences and business fields, who have not fol-
lowed the path of science researchers. Indeed, there is
still resistance to open access publishing by some aca-
demics who consider that the newer open access journ-
als lack legitimacy and credibility. Nonetheless, this
position is changing, as evidenced by the indexing of
open access journals in the Web of Science and Scopus
(Bjork, 2017)

This article aims to create awareness of the emergence
of open access publishing and stimulate an increase in
publication of research articles, particularly in the
Caribbean where a deficiency exists (Iton & Iton, 2015).
The rest of this article discusses the methodology em-
ployed, an overview of the publishing landscape, the
emergence of open access models of publishing, the ar-
gument that open access constitutes disruptive innova-
tion, the impacts, and trends in open access publishing,
and context-related conclusions.

Methodology and Theoretical Background

A qualitative research approach was adopted involving
a bibliographic, descriptive, and analytical approach to
the collection and distillation of relevant literature on
the study area sourced from: the leading digital full-text
aggregator databases ABI/Inform (search.proquest.com/
abicomplete) and EBSCOhost (search.ebscohost.com); Google
Scholar (scholar.google.ca), recognized as the most com-
prehensive source for retrieving open access articles;
the Directory of Open Access Journals (doaj.org), con-
sidered the best source for accessing open access busi-
ness journals; and Internet searches of websites of the
main publishers of relevant content such as the Online
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Information Review (emeraldinsight.com/loi/oir), Publica-
tions (www.mdpi.com/journal/publications), Online Searcher
(infotoday.com/OnlineSearcher/), and The Scholarly Kitchen
(scholarlykitchen.sspnet.org), which is the official blog of the
Society for Scholarly Publishing. These data sources
were searched using the keywords “academic publish-
ing”, “Internet technology and publishing”, “open ac-
cess publishing models”, “disruptive innovation”, and
“journal publishing”. Consistent with acknowledged
qualitative procedures, the process involved: the re-
searcher as the key instrument for conducting the re-
search; multiple sources of data obtained from
peer-reviewed journals and specialist reports; and a the-
oretical lens that seeks to identify the social and politic-
al context of the issues studied and that represents a
holistic account to better reflect the complex picture of
the study elements (Cresswell, 2009). A thematic analys-
is of the literature was undertaken to identify patterns
across the research data and identify the critical issues
through a process of data familiarization, coding, and
theme development (Braun & Clarke, 2006; Rodrigues
et al., 2016). The results provided a deeper understand-
ing of the dynamics of the publishing industry, its chal-
lenges, and the impacts, implications, and trends likely
to be experienced by multiple stakeholders such as au-
thors and academic researchers - including those
based in developing countries, readers, university lib-
rarians, traditional publishers, scholarly societies, open
access journals, academic social networks, and mobile
technology users.

The theoretical underpinning of this article is the the-
ory of disruptive innovation the origins of which can be
traced to Schumpeter (1950), who introduced the
concept of “creative destruction” in the context of the
opening of new markets that radically change the eco-
nomic structure from within, while destroying the old
and creating a new structure. The modern develop-
ment of the concept of disruptive innovation was attrib-
uted to Christensen (1997), who studied the impact of
destructive technologies on earlier business innova-
tions. Christensen distinguished between sustaining
technologies that improve existing products and de-
structive technologies that result in poor performance
in the short term. Such technologies were viewed by
Christensen (1997) as “typically cheaper, simpler, smal-
ler, and, frequently more convenient to use” and were
thus appealing to new customers. Lewis (2012) emphas-
ized that disruptive innovation usually starts off as an
inferior product but provides value through the applica-
tion of new technologies and business models that en-
hance access to a new service or product while
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disrupting the market. These characteristics of cheaper,
simpler, and enhanced access to a new product (as a res-
ult of new technology) are directly applicable to the case
of open access journals.

Overview of the Publishing Landscape

The subscription journal model evolved slowly until ex-
pansion of research resulted in an increase in the cre-
ation of journals by commercial publishers who grew
through acquisition of society journals (Solomon, 2012).
Currently, the commercial production of subscription
journals is controlled by five major, for-profit publishers
labelled as “The Big Five”: Elsevier (elsevier.com), Springer-
Verlag (springer.com), Taylor & Francis (taylorandfrancis.com),
John Wiley & Sons (www.wiley.com), and Sage (sagepublica-
tions.com). Four are headquartered in Europe, and the
fifth (Sage) is based in the United States. Described as an
oligopoly in the digital era (Lariviere et al., 2015), “The
Big Five” were responsible for over half of all papers pub-
lished in peer-reviewed journals in 2013, but they con-
centrated on the science-related disciplines (Krisch,
2015; Solomon, 2012, 2013). Together, they published
more than 8,000 journals in 2014: 2,571 by Elsevier,
2,209 by Springer-Verlag, 1,803 by Taylor & Francis,
1,604 by John Wiley, and 742 by Sage (International Sci-
entific Institute, 2014).

The dominance of the major publishers of subscription
journals was sustained through a strategy of “bundling”,
which involves selling a mixture of high- and low-impact
journals through “Big Deals”, mainly to university librar-
ies, at high subscription rates (Wellen, 2013). Through
this strategy, libraries, which contributed between 68%
and 75% of journal revenue, had no option but to buy an
entire bundle in order to access particular journals of in-
terest (i.e., there was no cost-effective way to subscribe
to only a subset of journals), and they faced complex ne-
gotiations if they decided to cancel subscriptions (So-
lomon, 2013).

On this basis, journal publishing continues to be a very
profitable business when judged on the financial results
of the leading European publishers, Elsevier and Spring-
er, who recorded revenue growth in excess of 30% per
annum from 2008 to 2012 (Forgues & Liarte, 2013). The
profitability of journal publishing as a business enter-
prise was also demonstrated by the 2015 industry earn-
ings of $9 billion USD, which produced a return of 20%
to 30% (Fecher & Wagner, 2016). However, a trend was
observed toward the cancellation of “Big Deals”, which
was attributed to declining library budgets and the
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demonstration effect of libraries that had cancelled sub-
scriptions without adverse reactions from users (Ander-
son, R., 2017).

Academics have pointed to two significant concerns
with subscription journals: the business model utilized
and the dissemination of research output. The business
model does not provide for any form of revenue to au-
thors, whether royalties or payment for peer-review or
editorial services (Lambert, 2015). Further, researchers
prefer to have their work disseminated in the most pres-
tigious journals, as well as reach a wide audience,
which are conflicting objectives because greater re-
sources may be required to publish the prestigious
journals. Also, there is little incentive to publish in low-
cost, open access journals because of the prestige factor
(Lambert, 2015), which is associated with a journal be-
ing ranked by reputable organizations such as the Fin-
ancial Times (www.f.com) and the Australian Business
Deans Council (www.abdc.edu.au/master-journal-list.php).
This situation led to the view of the leading academic
journals and universities as “dispensers of status”
rather than “purveyors of information and knowledge”
(Fox, 2016).

While the development of the Internet ushered in the
digital era of publishing, the movement for greater ac-
cess to published research was driven by librarians (es-
pecially through the Scholarly Publishing and
Academic Resources Coalition, or SPARC; sparcopen.org),
researchers, socioeconomic forces, and the evolution of
academic publishing (Fogues & Liarte, 2013). Thus,
these forces led to the emergence of open access pub-
lishing in the 1990s as an alternative model to subscrip-
tion journals (Correia & Teixeira, 2005; Solomon, 2012).
According to Kember (2016), open access “challenges
the spiralling costs and price barriers put up by com-
mercial journal publishers [that are] draining library
budgets while profiting from academic free labour”.

Emergence of Open Access Models

The recent development of open access within the
journal publishing industry witnessed the adoption of
different models that vary according to the type of ac-
cess to articles permitted by publishers. The system of
open access publishing is somewhat confusing because
open access, in its pure sense, implies that journal art-
icles are freely available on the Internet. However, the
introduction of article processing charges led to the cre-
ation of several variations of open access journals
defined by their degree of openness and classification.
Open access options offered by different publishers
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have been elaborated and debated in the literature
(e.g., Burchardt, 2014; Clobridge, 2014a; Eger et al,
2015; Fecher & Wagner, 2016; Harington, 2017; Jubb et
al., 2015; Rodrigues et al., 2016; Solomon, 2013; Wellen,
2013) and can be classified as follows:

* Gold open access: the full content of the article is im-
mediately available to any reader with Internet access
regardless of the journal’s business model. However,
many of the journals published by the top-ranked
publishers provide an abstract but charge a fee to read
or download an article.

* Diamond open access: open access journals that are
totally free of charges because costs are met by societ-
ies, sponsors, and universities.

* Green or delayed open access: publishing an article in a
subscription journal that is subsequently deposited in
arepository becoming accessible after a publisher-im-
posed embargo period of usually six to twelve months.
Authors also can deposit in a library repository or up-
load to a personal website or a social academic net-
work such as Academia.edu (academia.edu) or
ResearchGate (researchgate.net).

* Hybrid open access: a journal operates as a subscrip-
tion journal but offers the authors an open access op-
tion for a processing fee of hundreds or thousands of
dollars. This model has been criticized as “double-dip-
ping” because the publishers collect payment from
both university libraries and authors, and it has been
described as a failed model because this option has
not gained the expected popularity, being used by a
mere 1 to 2 percent of authors (Bjork, 2012).

The evolution of open access publishing from the mid-
1990s was traced as passing through three waves: the
first wave was the non-acceptance of open access by
academics due to doubts about sustainability, quality
of peer review, lack of indexing in the Web of Science,
and lack of prestige; in the second wave, the subscrip-
tion journals adopted a strategy of making an electronic
version of articles freely available through online
portals; and the third wave was the introduction of art-
icle processing charges by new publishers BioMed
Central and PLOS ONE, both of whom have become
major open access publishers (Bjork & Solomon, 2012).

Despite slow but steady growth, concerns remain about
publishing in open access journals, including: percep-
tions questioning the academic calibre of open access
journals and possible impacts on career progression
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and tenure if authors publish in such journals; publish-
er-imposed embargo periods; high costs of article pro-
cessing charges; sustainability of journal business
models; unfamiliarity with the self-archiving option;
and visibility and discoverability of materials archived
in repositories (Hewitt, 2014). These issues are dis-
cussed in the next section, however, a key point is that
the “subscription versus open access” journals debate
is ongoing in the literature. But, according to Osborne
(2015), this debate amounted to a distraction because
the issue should not be the cost of access to publica-
tions, but ensuring good writing and increased access-
ibility. Any argument against publishing in an open
access journal should not influence an author’s de-
cision of where to publish, provided that the quality of
the journal’s standards is assessed (Bjork & Solomon,
2012). In the view of Ren (2015), openness is about
more than accessibility; it facilitates “universal particip-
ation in the co-development and co-creation of know-
ledge”.

But, how successful has the open access model been so
far, in terms of uptake? At least in the United Kingdom,
some evidence suggests that the subscription model is
retaining its dominance despite growth in the open ac-
cess model. Gold open access was adopted by several
subscriptions journals, which was reflected in growth of
15% between 2012 and 2014, however, the hybrid mod-
el was the most utilized at 62% (Jubb et al., 2015). The
subscriptions model, although still dominant at 87%,
declined by only 1% over the two-year period. Data
from Outsell (2015) showed that open access journals
published in 2014 totalled 11,740, which included
journals from the Big Five publishers and the second
largest open access publisher, Hindawi (hindawi.com).
The total number of open access journals that did not
charge an author fee amounted to 1,505 (13%) with
growth of 35% over 2013; 8,044 were hybrid (69%) with
growth of 9% and 2,191 (6.2%) were subscription, which
declined by 14% and was the only model that experi-
enced a decline.

Open Access Publishing and Disruptive
Innovation

The concept of disruptive innovation was applied in its
early formulation by Christensen (1997), mainly to
firms in the hard-disk drive business during the 1970s
and 1980s. However, Christensen also pointed to ongo-
ing disruptive innovation in telecommunications,
personal computing, utilities, construction, medical-
related industries, and offset printing. The concept has
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now been widely applied to many of the modern indus-
tries such as airlines, transportation, consumer buying,
and more recently, 3D printing (Hahn et al., 2014). As
summarized by King and Baatarogtokh (2015), the key
arguments of the theory of disruptive innovation are
that: firms in a market who are on an improvement tra-
jectory follow a path of sustaining innovation; custom-
ers’ needs are overshot; capability to address disruptive
threats exists; firms fail because of the disruption; and it
was argued that managers tended to disregard low-
level disruptive actions such as digital printing. King
and Baatarogtokh (2015) go on to challenge these as-
sumptions while accepting that the theory is valuable
provided it serves as a warning, not a prediction nor a
substitute for critical thinking. Here, the insights from
the theory of disruptive innovation will be used to illus-
trate the case of publishing of open access journals,
which some researchers view as disrupting the tradi-
tional publishing industry (Lafferty & Edwards, 2004;
Peters et al., 2016; Russell et al., 2015; Weeks, 2015; Wel-
len, 2013).

Lafferty and Edwards (2004) argued that disruptive
technologies “disrupt the market, change the industry
paradigm and create a whole new market for a new
product often driving out the incumbent organisa-
tions”. The authors applied the theory to universities
and the publishing industry, concluding that universit-
ies were disrupted by simulation and games techno-
logy, telepresence, and online teaching. In turn, the
publishing industry was disrupted by electronic ver-
sions of scholarly journals supported by online submis-
sion of articles, electronic indexing, abstracting and
searching, translation services, and the incorporation
of multimedia components. This position was chal-
lenged by Peters and colleagues (2016), who argued
that technological disruption has little connection to in-
novation if it concentrates on competition among pub-
lishing companies while downplaying the role of
researchers in publishers’ innovations. The authors ar-
gued that the theory has too narrow a focus to be valu-
able to the objectives of publishing because “a
scholarship of publishing should provide a critique of
the theory.... through alternative theorisations of tech-
nology and innovation in publishing” (Peters et al.,
2016).

Weeks (2015) criticized the notion of disruptive innova-
tion by highlighting specific anomalies including: the
definition of disruptive innovation is too broad and
loose and does not clearly distinguish between the
meanings of disruption and sustaining behaviour; the
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unit of analysis is not specific whether the reference
point is the industry, the technology, the firm, or the
firm leaders; and managerial behaviour in dealing with
disruption assumes rational action in avoiding the
threat of disruption. Weeks (2015) concluded that the
theory of disruptive innovation does not fit all situ-
ations, so its application should be limited to “in-
stances where the innovation is lower cost, lower
performing (on at least one performance dimension),
and appeals to a subset of the existing market or a new
market”. However, the disruptive innovation frame-
work was considered by Weeks as relevant to an under-
standing of the dynamics of innovation and the actions
by firms in introducing lower-performing, lower-cost
products that can gain market share. From this per-
spective, the framework may be applied to the open ac-
cess journal publishing model.

Wellen (2013) viewed the theory of disruptive innova-
tion as relevant to open access publishing, as evid-
enced by the creation of megajournals by commercial
publishers and massive online open courses, where
the discovery, management, utilization, and aggrega-
tion of academic and educational material were
already disrupting the market. It was further argued
that gold open access has all the features of disruptive
innovation because it combines new technology (digit-
al distribution of content using the Internet) with a
new business model (free distribution to the reader
with costs met by the author or an institution) (Lewis,
2012). Gold open access started off at a low tier and in
niche fields such as the underserved humanities and
social sciences and the business and management dis-
ciplines, which explains why open access has been em-
braced in developing countries, as suggested by the
global ranking on adoption with: Brazil (3rd), Chile
(7th), India (9th), Venezuela (11th), Turkey (13th), and
Mexico (15th) (Lewis, 2012). Further, significant
growth in open access publishing was observed in In-
dia, Brazil, Nigeria, and Iran, with many new journals
being established in these countries (Miguel et al.,
2016).

Impacts of Gold Open Access Publishing

The literature on open access publishing pointed to
the critical impacts and implications of the gold open
access model of publishing and the trends in the busi-
ness, the key aspects of which were explored by au-
thors who have published several articles on the
subject (Laasko et al., 2017; Lewis, 2012; Ren, 2015;
Ware & Mabe, 2015). Indeed, there are impacts on all
major stakeholders, as discussed below.

timreview.ca

Impact on authors and individual academics

Gold open access suits most authors because of wide
distribution and use of post-publication review. The
concerns of academics about prestige and quality will
be diminished with the growing acceptance of open ac-
cess journals. It was suggested that academics should
develop publishing strategies balanced among “met-
rics, visibility and impact”, which facilitate “collaborat-
ive mechanisms within institutional academic systems”
to achieve sustainable openness (Ren, 2015). Authors
based in developing countries, with limited funds and
access to foreign exchange, should select diamond
open access journals as a first option for publishing be-
cause publishing costs are (typically) met by host uni-
versities and sponsors (i.e., authors are not charged fees
to publish in such journals).

Impact on readers

Researchers worldwide, and particularly in developing
countries, benefit from increased access to the literat-
ure and learning, particularly those based in Latin
America and the Caribbean who have free access to Sci-
ELO, which is indexed in the Web of Science (Packer,
2014), and Redalyc - both of which house over 1,000
journals each covering a range of natural science and
social science disciplines — and Sci-Hub (described be-
low) for science topics.

Impact on university libraries

Libraries are confronting the “serials crisis” caused by
increasing subscription costs from journal publishers
by themselves working as publishers in an arrangement
with university presses and also expanding institutional
and subject repositories, thereby disrupting the estab-
lished publishing ecosystem.

Impact on traditional publishers

Faculty and students are increasingly gaining access to
literature freely through online sources such as Sci-Hub
(en.wikipedia.org/wiki/Sci-Hub), which provides free access
to millions of journal articles by bypassing paywalls and
other restrictions, which has attracted legal challenges
by publishers. Traditional journals are also formulating
strategies to counter the issue of cancellations of sub-
scriptions by libraries. However, it is expected that tradi-
tional journals will continue to survive as long as the
prestige label persists. Journal prestige has been main-
tained through the peer-review system and the index-
ing of journals, but the development of innovative
approaches to peer review such as post-publication re-
view and the creation of alternative metrics have the po-
tential to disrupt the established processes with greater
application by open access publishers
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Impact on scholarly societies

Scholarly and professional societies are traditionally re-
sponsible for providing journal content and covering
the publishing costs of many journals in science discip-
lines, with funds typically derived from membership
fees, grants, and endowments. With articles increas-
ingly becoming available from open access journals, so-
ciety members must weigh the cost of membership
against the value of journal access, and societies must
decide whether to form alliances with major publishers
to retain a role in journal production.

Impact on open access journal models

Gold open access is considered the major disruptive in-
novation in the publishing industry, and its impact will
be felt by the hybrid and delayed open access vari-
ations, which do not modify the cost structure nor sub-
stantially change the view of libraries with regards to
paying subscriptions. Green open access, which is a
supplement to gold open access, is expected to contin-
ue in existence through registering with repositories,
but it is still not what “a stable financially sustainable
arrangement will look like in detail” (Ware & Mabe,
2015).

Current Trends in Open Access

Academic social networks

Platforms such as Academia.edu and ResearchGate can
be viewed as disrupting academic publishing by provid-
ing new ways for disseminating, searching, and retriev-
ing research content, and are becoming a major way of
providing access to individual author’s articles (Laasko
et al.,, 2017), particularly for authors in small developing
countries. However, Laasko and colleagues (2017) fore-
see that publishers will exert influence to restrict distri-
bution if the impact reduces income as happened in
the case of Elsevier, which was awarded damages from
Sci-Hub for copyright infringement (Schiermeier, 2017).

Mobile technology

Mobile devices are now in common use: the sales of
smartphones and tablets now exceed the sales of PCs,
and time spent on digital media takes up an increasing
proportion of our daily life — now up to 5.6 hours per
day - largely because of mobile devices (Anderson, K.,
2017). These devices can be used to research and read
open access literature directly from journal websites
and the Internet, further disrupting journals that
provide immediate access but require online payment
to read.
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Conclusions

This article identified the impacts on the key parti-
cipants in the field of academic publishing and high-
lighted four significant features of the publishing
industry that are immediately relevant to the parti-
cipants: the creation of subscription journals by large
publishing companies as the dominant players in the
industry; the emergence of open access journals as an
alternative business model; the configuration of the
open access model into variations on the theme; and
the notion of open access as a form of disruptive innov-
ation. The critical impacts of these features on the pub-
lishing industry were presented as an update on recent
developments within the industry. The conclusions de-
rived from the discussion are as follows.

First, the position of subscription journals remains in-
tact as a publishing vehicle, and the conclusion is that
this status will continue for the medium term because
of the policy of acquiring small and medium-size journ-
als, efforts to embrace variations of the open access
model and even adopt the payment of article pro-
cessing charges, and the entrenchment of the image of
prestige journal brands that appeal to universities and
academics seeking tenure.

Second, open access publishing is gaining in promin-
ence, accounting for a 15% share in the Web of Science
index (Bjork, 2017), which provides some legitimacy to
open access journals. This trend is beneficial to authors
in developing countries, where access to subscription
journals for research is typically limited by financial re-
sources, especially outside of academia.

The conclusion is that the process is slow, but this is ex-
pected to change in the future as some researchers view
open access as the future of journal publishing and the
growth experienced in developing countries, such as In-
dia, Brazil, Nigeria, and Iran (Miguel et al., 2016). Open
access journals are building credibility in the eyes of re-
searchers as with the case of the large open access
journals, PLOS ONE and PubMed Central. A gap re-
mains, however, in the publishing of social science and
business-related journals, which are areas of particular
interest to developing countries such as those of Latin
America and the Caribbean, where science research is
not well developed (Iton & Iton, 2015; Troncoso, 2012).

Third, the emergence of alternative models of open ac-
cess has created confusion in the minds of many re-
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searchers by providing options such as the hybrid open
access, which is essentially a subscription journal that
includes an option to authors to publish as open access
for a fee (Bjork, 2012). The state of confusion is com-
pounded by the continuing change in “processes and
policies, practices, and opportunities” (Broome, 2014).
The conclusion is that open access publishing was util-
ized more by the science-related disciplines than the so-
cial science and business disciplines, with the latter
requiring time to establish its validity in the industry
and enter the mainstream (Ponte et al., 2017).

Fourth, the debate about the disruptive impact of open
access journals on established journals continues in the
literature, however, a clear conclusion can be drawn
that the impacts of open access as disruptive innova-
tion are beginning to be experienced. These are mani-
fested in the impacts on university libraries, publishers
of subscription journals, scholarly societies, and partic-
ularly the publishing processes such as peer review, in-
dexing, and impact measurement as the established
quality indicators. But, such impacts do not happen
overnight. As Peters and colleagues (2016) put it: “If
open access is to be viewed as a publishing innovation
it will need more time to develop its scope in considera-
tion of the complex systems, practices, and ideologies
in which it prospers”.

The publishing business is complex and the emergence
of a menu of open access options presents challenges to
new researchers seeking to publish research articles and
who must come to terms with the requirements. This
article contributes to the quest of new researchers to
arrive at a greater understanding of the publishing in-
dustry, and it aims to increase awareness of the dynam-
ics of open access with the aim of increasing publication
of research.
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