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In 1956, Kenneth Boulding explained the concept of General Systems Theory as a skeleton of
science. He described hopes to develop a “spectrum of theories—a system of systems” which
may perform the function of a “gestalt” in theoretical construction. Such “gestalts” in special
fields have been of great value in directing research towards the gaps which they reveal”.

There were, at that time, other important conceptual frameworks and theories, such as
cybernetics. Additional theories and applications developed later, including synergetics,
cognitive science, complex adaptive systems, and many others. Some focused on principles
within specific domains of knowledge and others crossed areas of knowledge and practice,
along the spectrum described by Boulding.

Also in 1956, the Society for General Systems Research (now the International Society
for the Systems Sciences) was founded. One of the concerns of the founders, even then, was
the state of the human condition, and what science could do about it.

The present Translational Systems Sciences book series aims at cultivating a new frontier
of systems sciences for contributing to the need for practical applications that benefit people.

The concept of translational research originally comes from medical science for enhancing
human health and well-being. Translational medical research is often labeled as “Bench to
Bedside.” It places emphasis on translating the findings in basic research (at bench) more
quickly and efficiently into medical practice (at bedside). At the same time, needs and
demands from practice drive the development of new and innovative ideas and concepts. In
this tightly coupled process it is essential to remove barriers to multi-disciplinary collaboration.

The present series attempts to bridge and integrate basic research founded in systems
concepts, logic, theories and models with systems practices and methodologies, into a process
of systems research. Since both bench and bedside involve diverse stakeholder groups,
including researchers, practitioners and users, translational systems science works to create
common platforms for language to activate the “bench to bedside” cycle.

In order to create a resilient and sustainable society in the twenty-first century, we
unquestionably need open social innovation through which we create new social values, and
realize them in society by connecting diverse ideas and developing new solutions. We assume
three types of social values, namely: (1) values relevant to social infrastructure such as safety,
security, and amenity; (2) values created by innovation in business, economics, and
management practices; and, (3) values necessary for community sustainability brought about
by conflict resolution and consensus building.

The series will first approach these social values from a systems science perspective by
drawing on a range of disciplines in trans-disciplinary and cross-cultural ways. They may
include social systems theory, sociology, business administration, management information
science, organization science, computational mathematical organization theory, economics,
evolutionary economics, international political science, jurisprudence, policy science,
socio-information studies, cognitive science, artificial intelligence, complex adaptive
systems theory, philosophy of science, and other related disciplines. In addition, this series
will promote translational systems science as a means of scientific research that facilitates
the translation of findings from basic science to practical applications, and vice versa.

We believe that this book series should advance a new frontier in systems sciences by
presenting theoretical and conceptual frameworks, as well as theories for design and
application, for twenty-first-century socioeconomic systems in a translational and
transdisciplinary context.

More information about this series at http://www.springer.com/series/11213
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Preface

The purpose of this book is to present a collection of both conceptually and empiri-
cally grounded fresh academic ideas combining two increasingly popular topics in
management research — service science and platforms. The premise of the book is
that value is co-created in purposefully created and managed service systems that in
the era of digitalization are connected to larger wholes, systems of systems, show-
ing evolutionary characteristics. Service systems are being increasingly brought
together, managed, and orchestrated with platforms: modular technical or nontech-
nical, physical or virtual venues capable of acting as foundations on which a com-
pany in the market can build their business.

Combining the perspectives of platforms and value co-creation is still a nascent
approach. Previously, platforms were regarded only as technological modular archi-
tectures. They were thought of as onion-like multilayered structures where the core
is an IPR-protected technology. Along with the advent of platform business models
and the so-called platform economy, the definition of platforms has broadened. At
the same time, research into service dominant logic and value co-creation has
resulted in a new and inclusive perspective on how value is created in relationships.
Although these ideas are relevant for all economic activity, they are more pro-
nounced, scaled, and multiply with advancements in connectivity and ICT.

Despite the booming interest, we are still at the beginning of platform economy
research. The majority of platform research has not adopted the value co-creation
ideas of the science of service systems. However, there are researchers and research
groups who are conducting ambitious efforts in combining these two perspectives.
The book in hand describes results of such efforts as well as results of others closely
related to the service science community. We are publishing four fully conceptual
chapters and nine chapters with empirical data or anecdotal case evidence. They
cover a wide range of topics, including literature review on the state of the art in
service platforms, service platform orchestration, smart contracts, social contracts,
the effects of digitalization on society, public sector digital platforms, crypto curren-
cies, retail, collaborative consumption, management of IoT in manufacturing,
AirBnB, and regional innovation ecosystems.
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We begin with four conceptual chapters. Chapter “Service in the Platform
Context: A Review of the State of the Art and Future Research” by Xia Han,
Veronica Martinez, and Andy Neely provides a systematic literature review on ser-
vice in the platform context. Chapter “Platform Ecosystem Orchestration for
Efficiency, Development, and Innovation”, written by Anssi Smedlund, Hoda
Faghankhani, Heini Ikédvalko, and Petra Turkama, is about types of service plat-
forms and how platform owners orchestrate for efficiency, development, and inno-
vation. Joni Salminen, Nicolas Gach, and Valtteri Kaartemo, in chapter “Platform as
a Social Contract: An Analytical Framework for Studying Social Dynamics in
Online Platforms”, conceptualize platforms in light of social contracts theory in
order to provide understanding of the social processes in the platform ecosystems.
Chapter “Expanding the Platform: Smart Contracts as Boundary Resources”, a con-
tribution from Kristian Lauslahti, Juri Mattila, Taneli Hulkkinen, and Timo Seppél4,
is also about contracts, but those executed by computer programs in interactions
between the platforms and their environment.

The next two chapters are overarching societal and multilevel takes on the plat-
form economy. Antti Hautaméki and Kaisa Oksanen explore the challenges and
possibilities of digital platforms for the public sector with the case example of
Finland in chapter “Digital Platforms for Restructuring the Public Sector”. William
Rouse, Michael Pennock, Zhongyuan Yu, and Kara Pepe clarify how digitalization
and platforms affect society, organizations, processes, and work practices and then
elaborate on the topic with case examples in healthcare.

The next three chapters are about retail or consumption. In chapter “Understanding
Platform Transformations Through Routine Interactions”, Lauri Paavola examines
Tesco —a UK-based retail giant from a routine interactions point of view. In chapter
“Creating the Foundation for a Functioning Internal Platform”, Mikko Hénninen,
Olli Rusanen, and Lauri Paavola apply an internal platform construct to the evolu-
tion of the strategy of a Finnish retailer. Arto Lindblom and Taru Lindblom take a
consumer perspective in chapter “Applying the Extended Theory of Planned
Behavior to Predict Collaborative Consumption Intentions’: they apply the theory
of planned behavior to predict collaborative consumption intentions.

The last four chapters illustrate the multitude of contexts and emerging topics
relevant for service platform research. Juri Mattila and Timo Seppild in chapter
“Distributed Governance in Multi-sided Platforms: A Conceptual Framework
from Case: Bitcoin” explain how blockchain technology enables distributed gover-
nance among actors and what consequences it may have for competition. Chapter
“Value Creation from the Internet of Things in Heavy Machinery: A Middle
Manager Perspective” by Marko Sommarberg, Robin Gustafsson, Zeerim Cheung,
and Eero Aalto provides a managerial perspective of a manufacturing firm adopting
an Internet of Things (IoT) strategy. In chapter “Customer Value in the Sharing
Economy Platform: The Airbnb Case”, Hong Ngoc Nguyen, Timo Rintamiki, and
Hannu Saarijirvi provide an extended framework of customer value and illustrate
the framework with the case of AirBnB. Last but not least, Santi Novani, Cici
Cintyawati, and Lidia Mayangsari provide an overlook on an Indonesian regional
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innovation ecosystem and its collaboration platforms in chapter “Back to the Future:
A Revelation of Conventional Platform Preference of Digital Creative Ecosystem
Entities in Bandung”.

As guest editors, we believe that this present volume will promote growing inter-
est in the topic of value co-creation in the platform economy and provide fruitful
avenues for further research. As a part of the Translational Systems Science series,
we hope that this volume promotes platform topics in the science of service
systems.
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Service in the Platform Context: A Review
of the State of the Art and Future
Research

Check for
updates

Xia Han, Veronica Martinez, and Andy Neely

Abstract Traditional ways of doing business have been turned upside down by a
group of new companies. Uber is “the world’s largest taxi-company owns no vehi-
cles”. Facebook is “the world’s most popular media owner creates no content”, and
Airbnb is “the world’s largest accommodation provider owns no real estate”. This
relatively new research phenomenon requires a comprehensive understanding. This
systematic literature review explores and questions “platform” research in the con-
text of services.

This article studies 133 articles between 2002 and 2016. The findings suggest
that the service platform is an increasingly popular field of research with a wide
spectrum of disciplines across 74 journals. It is gaining momentum moving from
theoretical to an empirical research area. Ninety-one articles included empirical
data.

The definition of a service platform has been categorized in three major groups.
They are the architectural researches (n = 37), the economic group (n = 21), a com-
prehensive definition (n = 48) and generic (n = 27), which is a group of papers that
did not explicitly discuss the core features of platforms. This literature review devel-
ops a taxonomy of research topics based on their research focus: (1) service archi-
tecture, (2) platform’s impact on services and (3) service platform strategy. Finally,
three key challenges are identified, which also serve as opportunities for future
research.

Keywords Service platform - Multi-sided platform - Literature review
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Introduction

New technologies have enabled the proliferation of platform-based business models
across industries, drastically changing the landscape of today’s economy. Uber,
Facebook and Airbnb can all be categorized as “multi-sided platforms” (hereafter
referred to as “platforms”). These platforms serve the function of matching the
needs and resources of two or more groups of customer (Evans and Schmalensee
2016; Parker, Van Alstyne and Choudary 2016). One of the most distinctive features
of these platforms is the positive correlation between the number of participants and
the value of the network (Hagiu and Wright 2015; Gawer 2009).

Despite the extraordinary impact of “platforms” in our service economy, the
existing literature is mainly focused on product-based platforms (Thomas et al.
2014). Service accounts for over 50% of the GDP of the developed world’s econ-
omy (World Bank 2014). Researchers are beginning to explore the “service” aspect
of platforms (Suarez and Cusumano 2010; Gawer 2011); therefore, the service plat-
form agenda is an open subject for future research. The objective of this chapter is
to investigate the state of the art in terms of “service platforms”. The systematic
literature review was selected because of its strong objectivity and transparent
approach to searching for and synthesizing research (Tranfield et al. 2003).

This chapter is structured as follows: first, the methodology used to select the
relevant papers is briefly introduced. Then, the research findings, trends and future
directions are discussed. Finally, the limitations and conclusions are presented.

Methods

This explorative review follows a six-stage process proposed by Tranfield et al.
(2003): scope and identification of key words, evaluation of search results, refine-
ment of search criteria, title and abstract review, selection of articles for full review
and synthesis.

Scoping

Use of the term “platform” is very broad, varying from a concrete digital market-
place to a saloon facilitating discussions. This study takes a slightly narrower view.
“Platform” in this study requires the article to contain explicit mentions or implica-
tions of network effects. For instance, in the information systems and information
technology literature, the term “platform™ has been loosely used as equivalent to
“system” or “software”. For instance, Tyagi and Senthil (2015) discuss the process
of moving library automation software to a cloud-based platform. In this case, plat-
form is dismissed, since the core service activity, library automation, does not
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Fig. 1 Scope of the literature Scope of Literature

Service Platform

Table 1 Initial search result

Key word/databases Science Direct Web of Science Google Scholar
Platform 58,015 313,702 3,960,000
Service 197,126 875,007 5,960,000

benefit from network effects; nor does the paper extensively discuss technical impli-
cations such as modularity.

Comprehensive Search

First, the key words in the study were identified. In order to capture the widest range
of literature while remaining relevant and focused, two of the most representative
key words were chosen, namely, “service” and “platform” (Fig. 1). Only singular
forms of the key words were chosen because their plural forms are automatically
searched for by the databases.

Three databases were selected to test the search terms, with each database repre-
senting a segment of database size. The basic search strings representing the entire
knowledge base were tested across the three databases. Science Direct returned the
lowest number of results, and Google Scholar generated the highest number of
matches. Table 1 shows the initial search results.

All three databases generated a significant amount of literature. However, the
majority of the findings were not in management-related fields and were irrelevant
to this systematic literature review. Therefore, a set of exclusion criteria was set up
to filter the research results. Through this process, the comprehensiveness of the
databases in the relevant fields was further tested.

The following criteria were applied at the refinement stage:

1. Only English articles were chosen for the first two databases, where such options
were available.

2. Only peer-reviewed articles were selected, given the available functionality of
the chosen databases.
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3. The search period ranged from 2002 to 2016. The rationale behind the start date
was based on the pioneering work of two-sided platforms by Jean Rochet and
Nobel Prize winner in Economics, Jean Tirole, in 2002 and 2003. In terms of
management scholars, Anabelle Gawer and Michael Cusumano also published
their seminal book Platform Leadership How Intel, Microsoft, and Cisco Drive
Industry Innovation in 2002.

4. Only business-related subject areas were chosen (e.g. business economics, oper-
ations research, management science or information science), thus preventing
the search results from convoluting, since both platform and service have a wide
range of usage.

As aresult of the limited functionalities and large variability of data from Google
Scholar, it was excluded from the search. The following table shows the refined
search results. The “filtered” line indicates the number of findings in each database
after applying the inclusion and exclusion criteria (see Table 2).

Title and Abstract Screening

The abstract reviewing process further eliminated articles that were irrelevant to this
literature review by focusing on two criteria. First, did the paper have a setting in the
service-related context? Second, was the paper concerned with the two characteris-
tics of the platform? After carefully reading the 1088 abstracts, 162 articles were
selected for full paper review. Some of the abstracts required screening to clarify the
subject area. The purpose was to clarify the ambiguous terms used in the abstracts.
Finally, the remaining 133 papers formed the basis of this review. Figure 2 shows
the selection process of key articles for this study.

Table 2 Core area “Service + Platform” search result

Criteria/databases Science Direct Web of Science
Not applied 3,499 2,736
Applied 331 1,088
2,746 776 162 133
Articles Articles Articles Anticles
Meta Search Criteria Applied Abstract Analysis Full Paper Review [~
- “Service” + "Platform” - Peer Reviewed Article - Does it explore the - Doesit fit our research
Key words - Management and Busi pl ph ina q ion?
Focused service context?

Fig. 2 Screening process



Service in the Platform Context: A Review of the State of the Art and Future Research 5

20
18

16
14
1
1 I
IlI-Il

2003 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

(=T =1

o N B2 OO0 W

Fig. 3 Distribution of papers published annually

Descriptive Data

The 133 selected articles from the systematic literature review are analysed and
presented in this section. The discussions and findings of this study are presented in
the following section.

Research Distribution

In the early 2000s, the “platform” literature gained momentum, but it was not until
2008 that it gained significant attention (see Fig. 2). On closer inspection, two of the
most cited papers in 2008 are “How companies become platform leaders”, pub-
lished in the MIT Sloan Management Review, and “How to sell service more profit-
ably”, which was published in the Harvard Business Review. Bridging the two
phenomena may have become more relevant since then (Fig. 3).

The “service platform” topic attracts a wide array of interests from across disci-
plines. The literature is dispersed over 74 journals, with most of the publications
being in the field of technology and information science. This was expected given
that the root of the platform theory was inspired by earlier engineering and opera-
tion management concepts such as “modularity”. Recently, however, management
journals such as Management Science have started to publish on this topic. Table 3
shows the most popular journals that have published articles.
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Table 3 Journals with more than two publications

Journal No. | Journal No.
Information & Management 5 | Telematics and Informatics 3
Service Industries Journal 4 | Service Business 2
Harvard Business Review 4 | MIS Quarterly 2
Journal of Information Technology 4 | Journal of Electronic Commerce 2
Research
Telecommunications Policy 4 | Information Economics and Policy 2
Information Systems Research 3 | Management Science 2
Journal of Service Management 3 | Information Systems Journal 2
Technovation 3 | Journal of Business Research 2
Industrial Marketing Management 3 | MIT Sloan Management Review 2
Information Systems and e-Business 3 | Marketing Science 2
Management
Table 4 Methodologies applied by the empirical studies
Methodology No. of articles | Methodology No. of articles
Case studies (multiple cases) 30 Survey 32
Case study (single case) 11 Secondary data analysis 13
Experiment 5
Total 91

Given the infancy stage of “service platform” research, a considerable proportion
of the work is conceptual. Approximately 68% (91 papers) of the research is made
up of empirical studies with explicit data-gathering methodologies. A considerable
portion of the research still comprises conceptual papers (Table 4).

The industries studied are consistent with the journal publications. In total, 55
studies were predominantly conducted within the IT or Internet-related industries,
and most cases are set within the context of the social network (15 articles). The
subjects include social media advertising, content services and e-word of mouth.
E-business (11 articles) research on B2C and C2C commercial services follows
closely after. The Internet is considered to be one of the key enablers of platform-
based business (Table 5).

The topics on the service platform are also diverse. Appendix I shows a sample
of the current research papers and a list of excerpts of some of the systematic litera-
ture review findings.

Findings and Trends

This section covers the findings from the literature in three areas. First, the theoreti-
cal foundation of the service platform is discussed, followed by the current research
trends of the core literature. Finally, a few challenges, which are also potential
research directions, are discussed.
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Table 5 Top industries Industries researched | No. of articles
irﬁflie;rtched and subareas of IT IT Internet 55
v Telecom 14
Not specific 11
Service industry 10
Manufacturing 3
Retail 2
Subareas within IT
industry No. of articles
Social network 15
E-business 11
Crowdfunding 3
P2P services 3
Service-oriented 3
architecture
Internet of things 2
Definition

Even though the service platform is a popular topic, as shown in this literature
review, the definition of a service platform, or even “platform”, is still being debated.
This review has identified four main types of definition of platform: generic, archi-
tectural, economic and comprehensive, as shown in Fig. 4.

A significant portion of the papers included in this review have interpreted the
term “platform” loosely. Some research uses the generic meaning of platform,
indicating any online system as a “platform” (e.g. Cao et al. 2013). These papers
do not discuss the modular architectural or economic features of the platforms.
The focus of the papers typically evolves around aspects of services in the
platform context. For instance, the studies of e-commerce platforms (e.g.
Lehdonvirta 2009; Blasco-Arcas et al. 2014) go in depth to discuss user behav-
iours in the virtual marketplace. They emphasize cognitive drivers such as trust
and service experience rather than network effects. However, these papers pro-
vide valuable insights for service platform researchers, as they offer alternative
constructs to determine the performance of the service platform.

The platform-centric research accentuates two characteristics of service plat-
forms. The first stream of literature is identified by the review as the “architectural
aspect” of the platform research. In this context, a platform is defined as the com-
mon basis for product and service development (e.g. Gawer and Cusumano 2008).
Gawer and Cusumano (2002) introduced the case of Intel’s x86 chipset as a plat-
form. External partners would join Intel’s platform with their respective products,
such as the video card by Nvidia, the hard drive by Western Data and the mother-
board by ASUS, to provide the PC solution for the end customers. The profit from
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PC customers is shared among these partners. This concept is derived from the
modularity literature (Woodard and Baldwin, in Gawer 2009). Similar applications
are also found in the service modularity literature (Pekkarinen and Ulkuniemi
2008).

The second stream of platform-centric literature is identified as the “economic
aspect” of service platform research, which is mostly concerned with the network
effect of platforms (e.g. Eisenmann et al. 2006). In other words, the more people
engage in a platform, the more benefits are received by participants. Katz and
Shapiro (1985) introduced the concept of network effect in their “network econom-
ics” work. The case of the telephone illustrates the value of the network. A single
telephone does not generate any value for its user, since there is no one to call.
However, the value of the telephone increases exponentially for every new phone
introduced to the network.

Finally, a body of literature acknowledges both the architectural and economic
aspects of the platform. Several authors have proposed that the theoretical founda-
tion of the service platform requires more consolidation from the two aspects (e.g.
Gawer 2014; Baldwin and Woodard 2009; Evans and Schmalensee 2007). This
view has been adopted by an increasing number of authors, as shown in Fig. 4.

In terms of overall distribution, the architectural aspect is predominant. This is
partially due to the literature on information technologies, where the emphasis of
the research is on platform construction. However, there are a consistent number of
publications that acknowledge a unified understanding of platforms (see Fig. 3). It
is expected that more research will adopt a similar definition in the future, given the
continued popularity of the research topic.

Specific definitions of the service platform are also emerging. In the area of ser-
vice research, the service dominant logic (SDL) proposed by Vargo and Lusch
(2008) has been widely cited. The current literature on service platforms has not
extensively applied SDL in the context of the platform. Nevertheless, Lusch and
Nambisan (2015) proposed the comprehensive application of SDL in the service
platform context. The research landscape may be influenced in the future.

Discussion of Theoretical Foundation

Based on the platform-centric definitions, their theoretical foundation and direc-
tions for later research are discussed in this section. The architectural perspective of
service platform research is partially inspired by the modularity research. In a mod-
ular system, each module fulfils a function and communicates with the others
through standardized interfaces (Ulrich 1995). Contrary to the “integral” design, the
components and functions have clear one-to-one relationship. Therefore, each part
remains relatively independent from the other components. The “loose coupling”
concept implies that the improved clarity and transparency of subsystems leads to
many advantageous adjustments to complex systems (Campagnolo and Camuffo
2010).
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The most relevant architectural features can be summarized in the following
three categories. First, due to the relative independence between each module, the
engineers working on each module would enjoy a higher degree of freedom to allo-
cate resources for new developments (Lau et al. 2010). Second, by sharing a com-
mon core platform, where the interface with the customers remain the same, the
back-office operations can be modularized (Tuunanen and Cassab 2011). Therefore,
aligning the strategic objective with existing resources would determine the most
appropriate modules. Finally, by recombining the service modules, a higher degree
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Fig. 5 Illustration of service platform features

of flexibility of service offerings can be achieved, which makes mass customization
possible (Bask et al. 2010).

Network externalities or network effects can be referred as demand-side econ-
omy of scale. It is in contrast of the supply-side economy of scale, where the unit
production cost reduces while the number of units produced increases. In the case
of demand-side economy scale, the value of the product or service is contingent to
the number of users (Shapiro and Varian 1998). Network effect is often deemed as
the key contributing factor to a platform’s success. Specifically two types of net-
work effects exist in multi-sided platform. The right side of Fig. 5 illustrates a sim-
plified version of the effects in a two-sided model.

Direct network effect refers to the effect that the number of the same type of
users positively correlate with the total value of the product or service offered by the
platform. In the case of social networking platforms such as Facebook, the more
friends are signed up to the platform, the more valuable it becomes. Indirect net-
work effect refers to the value creation among two or more groups of users. Indirect
network effect can be both positive and negative. Positive indirect network effect
can be exemplified by E-commerce platforms like eBay. The number of buyers
would increase the value of the platform for sellers, who can benefit from a larger
consumer base. Buyers on the other hand can benefit from more sellers with more
variety of products. Negative indirect network effect occurs when the complemen-
tarity of the two sides of the platform misalign. For example, the matchmaking
website between men and women can seize to be valuable when one side of the
subscribers overwhelm the other side. If the number of men far supersedes women
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by a large margin, women tend to be overwhelmed by the number of males seeking
to connect. The women users can be disturbed by the information overload. Men on
the other hand may find lack of success in trying to connect with women discourag-
ing, which consequently render the platform worthless. These negative effects can
be offset by utilizing strategies such as pricing one side and subsidizing the other
(e.g. Bhargava et al. 2013).

Based on the above characteristics, a wide spectrum of researches have been
conducted in the service context. These researches are summarized in the section
below. A list of short descriptions of these studies in the appendix can also serve as
guide to the research area.

Three Categories of Research

“Service” and “platform” cover a wide spectrum of topics. Based on the papers’
perspective of service platforms, this review divides the literature into three broad
categories: (1) service architecture/modularity, (2) the platform’s impact on services
and (3) service platform strategy. The taxonomy is shown in Fig. 6.

The first category consists of research that applies “platform” thinking to the
field of services. This category is referred to as “service architecture/modularity”.
Much conceptual work has been conducted, and the amount of research has been
increasing. However, empirical research is still limited. Prior to 2008, only one
paper was published on service modularity (Bask et al. 2010; Pekkarinen and
Ulkuniemi 2008). The studies are based on the service industry. As a result of the
fact that services in the traditional sense tend to adjust their offerings according to
customer requests, a satisfactory degree of service modularity has not been observed
(Bask et al. 2010). Pekkarinen and Ulkuniemi attempted to construct a model for
service modularity. However, their research is based on the single case of a logistics
service provider. The validity of their proposed model therefore requires further
examination. Tuunanen and Cassab (2011) conducted a controlled experiment to
determine the service process module reusability against the complexity of service,
which sheds light on the research direction. However, the causes of low architec-
tural leverage of platform capabilities in the service industry are still unclear, even
though platform and modular design concepts in the service industry have not gen-
erated significant momentum.

The second category of literature focuses on how the platform has changed the
way companies run their business. We have named this category the “platform’s
impact”. This topic covers a wide spectrum of activities from innovation and opera-
tions to marketing and industrial architecture. Two subcategories have been identi-
fied. The first subcategory, “market disruption”, consists of papers discussing how
the introduction of the platform in the service industry has changed how service
professionals conduct business. Seamans and Zhu (2014) discussed how Craigslist
has influenced the newspaper industry. The second subcategory is called “service
platform market condition”. Craigslist has shifted the revenue model of the
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newspapers away from relying on targeted listing advertisings to subscription fees.
These studies focus on how the service platform functions, without deliberately
discussing the platform’s architecture or network effects. Weiss and Gangadharan
(2010) suggest that the innovation patterns of app service providers in the platform
context differ from the traditional ones. Rather than expanding the breadth of ser-
vices, they tend to focus on a particular type of app and increase its “depth” or vol-
ume within a narrow scope. Reisiger et al. (2009) take radio stations to be a two-sided
platform and analyse the relationship between advertisers and radio service con-
sumers. This stream of literature provides a rich understanding of the platform busi-
ness. However, because of the wide spectrum of topics in this research stream,
consensus among scholars on methodologies, concepts or research directions is
rare. Nevertheless, the explorative studies are valuable in terms of determining
important research questions for future research.

The final category shows the most prominent research directions for platform
literature, evolving around what makes a company a platform leader and how a
company can maintain its leadership position (Gawer and Cusumano 2008). The
metric of leadership could be interpreted in many ways, for example, monetary,
customer value and market share. Several empirical researchers have suggested that
much of the information, such as financial data or customer value, is very hard to
obtain or objectively determine; therefore, the most reasonable metric for the cur-
rent platform research tends to focus on the number of users (Evans and Schmalensee
2010; Lin et al. 2012). This measure is also in accordance with the principles of
network effect that the growth in the number of users increases network
externality.

To achieve platform leadership, researchers have focused on the two characteris-
tics of platforms, namely, how to leverage the technology core of the platform,
known as “coring”, and how to leverage the platform’s network externality, known
as “tipping strategy” (Lee et al. 2010; etc.). Using strategies from the technology
side of the spectrum, a platform leader creates a high level of entry barrier for poten-
tial challengers. For example, Intel invests heavily in its microchip technology,
which makes potential entry into the microprocessor platform more difficult. To
leverage the network effects, platform owners usually create incentives to encour-
age network participants. This could be in the form of benefits for customers or
providers. YouTube subsidizes its content providers by sharing advertising revenue
generated by visitor traffic. Recent research has shown some promising strategies to
maintain platform users through governance. Eaton et al. (2015) analysed the i0S
platform and app offerings by encouraging certain types of offering and limiting
others. Apple achieved higher customer satisfaction and therefore retention rate.



14 X. Han et al.
Challenges and Opportunities

The first challenge arrives from the advancements of Internet technology. Compared
with previous studies of platforms with distinct psychical technologies, such as
video cassette players and game consoles, in the setting of digital service platforms
such as Uber and AirBnB, very few sunk costs, such as equipment purchase prices,
are imposed on customers. From a transactional cost perspective, many information
goods and services have virtually zero marginal costs (Gawer 2014). On the other
hand, the “core” technologies provided by these newly emerged platforms are not
particularly hard to create, given the ease of programming the modern Web and
mobile technologies (Kim et al. 2012).

The second challenge is the adoption issue, which is characterized as a chicken-
and-egg problem. One commonly agreed notion of platform network externality is
that the increase in the variety and quality of product and service offerings tends to
attract customers (Boudreau 2012; Hsieh and Hsieh 2013). The network externali-
ties are dependent on both sides of the market; without a large enough customer
base, providers are unlikely to join and innovate, and without enough offerings
available, customers will not materialize (Eisenmann and Hagiu 2007). The current
literature suggests a solution to the issue through capabilities (e.g. Tan et al. 2015),
pricing (e.g. Bolt and Tieman 2008; Hagiu 2009), strategic alliances (e.g. Caesy and
Toyli 2012) or ecosystem value co-creation (e.g. Ceccagnoli et al. 2012). Little
research has focused on appealing to the provider side of the market (Hsieh and
Hsieh 2013).

The strategy literature on the platform has highlighted the subsidizing supply
side as a method to sustain platform leadership. For example, Intel could convince
motherboard makers to adopt their PCI standard by committing its own micropro-
cessor production volume (Gawer and Cusumano 2007). However, a substantial
study of the factors that influence providers’ adoption and innovation decisions is
currently unavailable. As mentioned earlier, platform customers have very low sunk
costs, which also reduces the switch cost and undermines the lock-in effect. The
same applies to the provider side of the platform. Providers have also shown strong
incentives to switch between platforms given the right circumstances (Lin et al.
2012).

Finally, the current research agenda of the platform with respect to adoption is
generally limited to the economic and technological rationale of the platform strat-
egy (Thomas et al. 2014). Recent research has pointed to areas of cognitive biases,
such as the “bandwagon effect”, which have been put into the research agenda (Xu
et al. 2012). However, the results of this research have not been tested on a wider
scale. On the one hand, some researchers have taken into consideration the intan-
gible aspects of platform strategies. This type of research is still at an innate stage,
and a systematic understanding of the platform adoption process is missing. On the
other hand, marketing researchers have studied customer behaviour from a non-
economic perspective. Phenomena such as word of mouth (Shin et al. 2014) and
viral marketing (Palka et al. 2009), even B2C communication via sponsored mes-
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sages (Magnini 2011), can have a significant impact on platform users’ behaviour.
There is a large research gap in terms of the study of complementors or service
innovation contributors.

Many platform providers understand that the importance of platform success in
constructing a meaningful business model relies heavily on the sheer number of
participants. Therefore, in many cases of Internet-based platforms, the content is
offered free of charge. Scholars consider pricing and access limitations to be
potentially useful tools in terms of quality control (Economides and Hermalin
2015). Furthermore, platform leaders such as Apple tend to be able to manage the
quality of the content of their platforms through the governance of boundary
resources (Eaton et al. 2015). However, further studies on the quality aspects of the
platform are not widely covered. Therefore, it would be particularly meaningful to
understand what drives providers in a platform to innovate quality services.

Discussion and Conclusions

This systematic literature review was carried out on the service platform. This chap-
ter provides a holistic overview of the current situation regarding this subject. The
review shows that research on the service platform increased rapidly after 2008. A
wide spectrum of research from different industries, methodologies and scientific
disciplines has been covered. Despite the increasing interests in the service platform
area in recent years, there are still many areas to be explored.

This chapter has identified the need for a better and more comprehensive theo-
retical foundation for the literature on the service platform. A converging view of
platform has been observed among management scholars. However, the implication
of services in the platform context has not been clearly identified. Comparative
studies between service and technological platforms may shed light to further
strengthen our understanding of the core concepts.

The service architecture research agenda needs to be further perused with more
empirical data support. Many technical architectures have been proposed in the ser-
vice contexts. However, a critical evaluation of such models based on longitudinal
studies of multiple cases is still rare. A “dominant logic” of service platform archi-
tecture has not yet been observed in this stream of research.

Finally, despite a great number of directions that strategic management scholars
have embarked on studying service platforms, some fundamental questions are still
worth perusing. Among those, the “chicken and egg” issue of platform adoption is
still central to the success of launching a platform. Current theories on adoption are
mostly descriptive of the key stages of platform user growth, which tend to offer
little predictive power. More fundamental causes of customer adoption need to be
examined. Another aspect concerning customer loyalty of service platform may
need further exploration. Platform-based services often tend to become “commod-
itized”, where customers show little loyalty in switching between the service
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providers. How a service platform can compete in terms of value proposition beyond
matchmaking is an interesting and critical question.

In summary, we believe it is both timely and important to conduct this literature
review on service platforms. This review identifies the current research streams and
updates the research agenda. This provides exciting opportunities for management
scholars to advance our understanding of service platforms. It is also valuable for
readers in industry to identify their business’ potential benefits and challenges from
service platforms. An increasing number of firms are seeking to engage in service
platforms. This comprehensive review of the cutting-edge researches and case stud-
ies can be used by organizations as a key reference when approaching service
platforms.

Appendix I: Snippets of Publications

Authors Year | Summary

Barrett, Michael; 2016 | The authors conducted a longitudinal field study of a health-care

Oborn, Eivor; social platform. They identified a complex network in which the

Orlikowski, Wanda online community value is orchestrated

Tay, Choon Khai; | 2016 | This paper presents a cost estimation model for the service family

Chen, Song Lin based on modularity

Lusch, Robert F.; 2015 | Service platforms, which enhance the efficiency and effectiveness of

Nambisan, Satish the service exchange by liquefying resources and increasing
resource density

Hofman, Erwin; 2015 | This study finds that the service value is highest when the service

Meijerink, Jeroen provision is matched with the commonality potential of the services.

The results indicate that using the wrong delivery channel decreases
the service value, which could eventually decrease the service value
for an organization’s external customers

Eaton, Ben; 2015 | The tuning of 30 boundary resources can influence the innovation
Elaluf-Calderwood, dynamics of the iOS platform

Silvia; Sorensen,

Carsten

Seamans, Robert; | 2014 | Relative to newspapers without classified ad managers, the effect of
Zhu, Feng Craigslist’s entry on newspapers with classified ad managers has led
to a decrease of 20.7% in classified ad rates, an increase of 3.3% in
subscription prices, a decrease of 4.4% in circulation, an increase of
16.5% in differentiation and a decrease of 3.1% in display ad rates.
Craigslist’s entry has decreased the attractiveness of the newspaper
to classified advertisers, which now have an alternative channel to
reach newspaper subscribers. As a result, the affected newspaper
decreases the classified ad rate. The newspaper now has a lower
incentive to subsidize the subscriber side because each eyeball no
longer generates the same amount of ad revenue as before, a finding
that is consistent with the existing theory (e.g. Godes et al. 2009;
Hagiu 2009)

(continued)
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Authors Year | Summary

Gawer, Annabelle; | 2014 | This paper defines the distinction between internal and external

Cusumano, platforms and emphasizes the importance of network externalities in

Michael A. these platforms. The Intel case is used to illustrate an ecosystem
platform leader. A comparative study among IBM, Intel and
Microsoft discusses their evolution towards platform leaders. A
study centring on Google and Nokia in the mobile phone industry
and a comparison between Microsoft and Apple in the software
industry were used to further strengthen the evolution trajectories of
the platform leaders and losers

Pon, Bryan; 2014 | This paper describes the transition in the mobile industry, where the

Seppala, Timo;
Kenney, Martin

device as a key asset to ensure a healthy ecosystem is no longer
valid, and companies such as Google, with its Android platform, are
proposing a new paradigm. Previous strategies to compete with
operation systems are no longer relevant. This paper also analyses
the gatekeeper roles of three such ecosystems in terms of the
service-creation environment, identity management, service
provisions and billing

Chen, Dongyu;
Lai, Fujun; Lin,
Zhangxi

2014

This paper examines lender’s behaviours in p2p lending platforms.
The authors proposed a model that user’s trust in intermediary and
trust in borrower would determine a platform user likelihood of
lending. These two types of trust are based on 5 specific factors,
which are familiarity of the platform, service quality, security
protection, social capital and information quality.

Battistella, Cinzia;
Nonino, Fabio

2013

This research establishes the relationships among the intrinsic/
extrinsic motivations and the likelihood of using open innovation
Web-based platforms

Hagiu, Andrei;
Wright, Julian

2013

This paper identifies challenges for platform wannabes, such as
sales efficiency, network size and competition

Bhargava, Hemant
K.; Kim, Byung
Cho; Sun, Daewon

2013

The authors propose a model to predict the optimal expansion
strategies for start-ups and established firms to benefit from network
externalities

Suarez, Fernando
F.; Kirtley,
Jacqueline

2012

Executive summary of four strategies: (1) Target an under-served
segment of the overall customer base. (2) Leverage adjacent
platforms to boost demand. (3) Differentiate their product to meet
emerging needs. (4) Expand the universe of potential partners by
simplifying the business model for partners

Madni, Azad M.

2012

Identifies trends of platform-based engineering, suggesting a more
resilient and flexible adaptable PBE framework to avoid platform
“lock-in”, especially in the engineering aspect in the long term

Lu, June; Wang,
Luzhuang; Hayes,
Linda A.

2012

Optimism and insecurity influence the C2C platform’s trust and
functionality, which ultimately influence C2C satisfaction

Casey, Thomas R.;
Toyli, Juuso

2012

The authors introduce a system-dynamics-based theoretical model
to simulate the adoption of public and local wireless platforms. This
paper highlights the importance of understanding complex feedback
loops of the value network

(continued)
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Authors Year | Summary
Beltran, Fernando | 2012 | The authors use a two-sided platform concept to analyse the UFB

market in New Zealand. The results show that a multi-sided market
approach is beneficial to end customers, and network neutrality can
be a catalyst for the deployment of broadband by combining access
market and content market

Kim, Jieun; Lee,
Sungjoo; Geum,
Youngjung; Park,
Yongtae

2012

The structure of digital content services using three building blocks:
product, process and platform. Basically, two types of innovation
pattern are established as divergence and convergence

Yoo, Youngjin;
Boland, Richard J.,
Jr.; Lyytinen,
Kalle; Majchrzak,
Ann

2012

This paper summarizes (1) the importance of digital technology
platforms, (2) the emergence of distributed innovations and (3) the
prevalence of combinatorial innovation. Digital platforms are a
means to promote distributed recombination innovations

Tuunanen, Tuure;
Cassab, Harold

2011

Contingent to task complexity, modularized services positively
influence customers’ perceived value of services and their likelihood
to engage in trials of service extensions

Kaplan, Andreas

2011

Identifies three justifications for micro-blogging to exist: virtual

M.; Haenlein, exhibitionism and voyeurism, pre-purchase marketing research and
Michael post-purchase customer relationship management

Luis Osorio, A.; 2011 | Proposes a framework for integrating services

Afsarmanesh,

Hamideh;

Camarinha-Matos,
Luis M.

Jung, Jason J.

2011

Proposes a possible service-oriented architecture-enabled SC
structure

Liang, Ting-Peng;
Ho, Yi-Ting; Li,
Yu-Wen; Turban,
Efraim

2011

Service quality, relationship quality and website quality influence
social commerce decisions

Shang, Shari S. C.;
Li, Eldon Y.; Wu,
Ya-Ling; Hou,
Oliver C. L.

2011

Taxonomy of Web 2.0 service models introduced based on the
knowledge-creation perspective

Zoric, Josip

2011

This paper introduces a techno-business modelling approach
concerning the business model in a service platform design scenario.
Using models from his work of 2010, he proposes scenario planning
by mapping the services, service enablers, capabilities and resources
to address the appropriate service platform design that is fit for
purpose

Moon, Seung Ki;
Shu, Jun; Simpson,
Timothy W.;
Kumara, Soundar
R.T.

2011

This paper presents a module-based service model for mass
customization. The model has a three-phase design: (1) service
process identification, (2) service platform design and (3) platform
strategy determination

(continued)
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Authors Year | Summary

Weiss, Michael; 2010 | (1) A small number of APIs provide the basis for the majority of
Gangadharan, mashups. (2) Mashup platforms were introduced in response to the
G.R. increasing complexity of mashups, as mashups evolved from

one-feature mashups (widgets). (3) The growth of the mashup
ecosystem follows a pattern where keystone data providers or
“powerful hubs” attract niche data providers as complementors, and
the positions of keystones in the ecosystem are mutually reinforcing

Evans, David S.;
Schmalensee,
Richard

2010

(1) Platform businesses typically need to attain critical mass when
they are launched in order just to survive. (2) With direct network
effects, the basic problem is that the level of participation inthe
platform affects the quality of the product it offers to participants; if
the quality is too low, participation falls, which reduces the quality
further, with participation declining towards zero

Luo, Xin; Li, Han;
Zhang, Jie; Shim,
JI.P.

2010

Risk perception influences the adoption of Internet banking services

Beeflamme, Paul;
Peitz, Martin

2010

This paper proposes a model that predicts the incentives for open
platform sellers. For instance, in the two-sided single-homing
environment, sellers would have more incentives to invest, whereas
if the buyers were multi-homing, sellers would be less likely to
invest

Lehdonvirta, Vili

2009

Hedonic and social attributes act as purchase drivers

Reisinger, Markus;
Ressner, Ludwig;
Schmidtke,
Richard

2009

In addition to considering participation externality, pecuniary
externality, such as the revenue stream, can also have an influence
on the dynamics of a two-sided platform. The research takes radio
stations as a two-sided platform and analyses the relationship
between advertisers and radio service consumers

Tee, Richard;
Gawer, Annabelle

2009

Industry structure can be a determining factor for the success or
failure of mobile Internet services

Hagiu, Andrei;
Yoffie, David B.

2009

MSP does not guarantee a participant’s success; a company should
align its product and service offerings with the type of platform
activities in which it should engage

Reinartz, Werner;
Ulaga, Wolfgang

2008

A flexible service platform can help companies to sell services more
profitably and potentially achieve higher customer satisfaction

Lai, Linda S. L.;
Turban, Efraim

2008

There is a positive correlation between network value and user
content. Services are defined in general terms, such as self-serving
services and collaboration services (Google talk)

Pekkarinen, Saara;

2008

Service modularity’s success depends on the manager’s knowledge

Ulkuniemi, in terms of choosing the correct processes and coordinating such
Pauliina modules to the organizations
Bolt, Wilko; 2008 | The most elastic side of the market is used to generate maximum

Tieman, Alexander
F.

demand by providing it with platform services at the lowest possible
price. Full participation of the high-elasticity, low-price side of the
market attracts the other side. As this side is less price-elastic, the
platform is able to extract high prices

Gawer, Annabelle;
Cusumano,
Michael A.

2008

Through a series of cases from several industries, the authors offer
strategic guidance for companies to achieve platform leadership

(continued)
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Platform Ecosystem Orchestration
for Efficiency, Development,
and Innovation

Anssi Smedlund, Hoda Faghankhani, Heini Ikévalko, and Petra Turkama

Abstract Platform research has expanded its focus from management of technology
domains towards the service of a business. Digital service platforms facilitate eco-
systems of participants and compete against each other. Platform ecosystems cannot
be managed in a goal-oriented fashion because the number of actors, transactions,
and relationships increases beyond the ability of what the platform owner can handle.
Instead, platform ecosystems can be orchestrated by designing processes taking
place among participants. In this conceptual paper, we present four service platform
categories and three platform ecosystem orchestration modes for platform owners. In
conclusion, we suggest that platform ecosystems around the service platform require
simultaneous orchestration of efficiency, development, and innovation in order to
attract and lock-in end users, facilitate transactions, and create novel offerings.

Keywords Platform economy - Service platform - Orchestration

Introduction

Companies owning digital service platforms have become the biggest brands and
largest corporations in the world over product brands (Desjardins 2017). A digital
service platform allows client firms to build their business on top of service modules
offered online (Chesbrough 2011). For end users, service platforms integrate as
parts of daily life, for example, in shopping, travel, and rental transactions (Smedlund
2012). The service platforms, such as accommodation service Airbnb and transpor-
tation service Uber, are easily scalable and aim to create a multisided market
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resulting in a platform ecosystem. These types of platforms transform the structures
of their respective businesses and drive incumbents out of business as participants
join in the platform instead of continuing business in a traditional way (Davies et al.
2005). Service platforms are transforming the way products and services are being
consumed and are radically changing economic and social structures. Despite their
significance, value-creating processes and orchestration are relatively new research
topics.

One important aspect in the platform literature is the variety of characteristics
included in the service platform discussion. Depending on the number of participat-
ing groups, platforms facilitate one-sided, two-sided, or multisided markets (Evans
et al. 2005). And, depending on whether participants are free to integrate their offer-
ing into the platform without the platform owner specifically choosing the partici-
pant, the platform can be either closed or open (Chesbrough 2011). The common
denominator to the kinds of platforms discussed in this chapter (i.e. digital service
platforms) is that they all facilitate a multisided market around them allowing the
ecosystem to grow with network effects and have invested heavily in information
and communication technology (ICT) infrastructure. The ICT allows both flexible
front-end interactions with each end user individually (e.g. Amazon.com personal-
ized landing page) and also digital service modules for complementors to base their
offering on (e.g. Amazon.com billing system for third-party merchants).

The world’s most successful service platforms orchestrate their ecosystems of
complementors and end users. These platforms have grown evolutionarily, and
expanded horizontally to adjacent businesses, thus connecting participants from dif-
ferent industries. They are bridging traditional industry divides and offer highly
desirable novel offerings emerging in between the industries. The platform ecosys-
tems include the platform owner, complementors, and end users (Mclntyre and
Srinivasan 2016) and in the cases of horizontally integrated service platforms, also
competitors that may form secondary or complementary platforms and ecosystems
(Hénninen et al. 2017; Thomas et al. 2014).

So far, the literature on platforms lacks theories and empirical studies on platform
ecosystem orchestration. In innovation management, orchestration is defined as
facilitating the processes that lead to and promote relationships and activities among
the participants (Dhanaraj and Parkhe 2006; Teece 2007). In the case of service plat-
forms, orchestration can influence how well actors in the ecosystem innovate novel
offerings, develop them incrementally, and organize to execute the transactions.

The purpose of this chapter is to highlight the differences of service platforms
and the need for platform ecosystem orchestration. In this paper, we conceptualize
four kinds of service platforms and articulate the distinct needs for orchestration of
each platform type. Then we present three platform ecosystem orchestration modes
the platform owner can pursue in order to improve the efficiency and develop and
renew business among participants. It is concluded that successful platforms should
engage in orchestration not only for efficiency but also for development and innova-
tion. Our theorizing reveals that each of the orchestration modes is different in terms
of goals, value co-creation logic, interdependencies, sources of synergy, and growth
patterns. This provides a starting point for designing particular orchestration pro-
cesses in platform ecosystems.
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Platform Ecosystems and Orchestrator Role

Based on a review of the platform literature, we conclude that platform ecosystems
have four interrelated commonalities: (1) co-creation of value, (2) interdependency
and complementarity of participants, (3) synergy, and (4) evolutionary growth.
Firstly, the end user value is a result of value constellation, as several firms and also
the end users themselves participate in value co-creation (Ceccagnoli et al. 2012;
Normann and Ramirez 1993). Secondly, platform ecosystem participants are in
complementary relationship with each other, which is necessary to ensure function-
ality of the entire offering (Gawer and Cusumano 2008; Gawer and Henderson
2007; Nishino et al. 2012). Thirdly, the platform ecosystem produces surplus value
(i.e. synergy) as a result of complementarity and interdependency of components —
the value co-created in aggregation of each component as a whole system is more
than the sum of values created by each component separately (Armstrong 2006).

Fourthly, platform ecosystems adapt to their environment: they expand by either
building upon new components or connecting to other ecosystems. After reaching a
tipping point of momentum in the number of participants and relationships between
them, ecosystems develop in an evolutionary manner (i.e. random variation, selec-
tion, and retention processes). An evolutionary attribute is necessary because it
allows the platform to maintain its current participants and simultaneously attract
new ones.

The platform owner is the focal point of the platform ecosystem (Mclntyre and
Srinivasan 2016). Empirical studies of precisely how the platform owner fosters the
emergence of the ecosystem are non-existing, but conceptually there are two pro-
cesses on which ecosystems are formed: goal-directedness and serendipity. In a
goal-directed process, the participants see themselves as a part of a network com-
mitted to some common goal. The ecosystem is formed to achieve this goal. In the
serendipitous process, there is no pre-existing goal, and the network develops in an
evolutionary manner (Kilduff and Tsai 2003).

For example, the process by which Apple orchestrated its iPod product and
iTunes service is an example of how platform growth changes from a goal-oriented
to a serendipitous process — from executing a focal firm’s strategy into an inter-
industry-wide ecosystem. In the beginning, Apple developed the iPod in collabora-
tion with selected companies: a couple of technology providers and one content
provider. A goal was set to bring a new music player to the market. In 2004, the
network was expanded with tens of content producers, technology producers, and
also producers of peripheral devices. It is notable that several of Apple’s competi-
tors joined the network, intermediated by the technology providers.

As a result of serendipitous networking, there are many participants who may
have differing business goals with Apple but are complementary to the platform
ecosystem. This leads to a decentralized and distributed network structure, as the
offerings of multiple firms in the ecosystem are compatible. The network spreads
out to include a wide variety of businesses, and the platform ecosystem starts to
connect different domains of industries together.
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The Apple iPod case illustrates how an ecosystem emerges around the platform
owner with a combination of goal-oriented and evolutionary growth. The ecosystem
is comprised not only of all the firms that belong to the immediate value chain with
Apple but also of firms and other stakeholders that somehow affect the value chain
(Tansiti and Levien 2004). Each of the actors in the ecosystem has its own niche that
is connected to the ecosystem with complementary products or services.

The platform literature emphasizes that the platform owner is in the position of
orchestrating the platform ecosystem. The orchestrator strives to share the standards
(Gueguen and Isckia 2011), develops the industry vision (Gueguen and Isckia 2011;
Moore 2006, 1996), maintains the integrity of the platform and its evolution (Gawer
and Cusumano 2002; Gawer and Henderson 2007), and determines up to a point
who may join as a participant in the ecosystem (Eisenmann 2008). The orchestrator
role has been referred to by different terms in different studies. Some studies have
used ‘platform leader’ (Cusumano and Gawer 2002; Gawer and Cusumano 2008;
Gawer and Henderson 2007; Moore 1996; Tee and Gawer 2009), some have used
the term ‘platform sponsor’ (Alstyne et al. 2011; Eisenmann 2008; Eisenmann et al.
2008; Parker and Van Alstyne 2008), and others have used ‘keystone organizations’
(Gueguen and Isckia 2011; Hanssen 2012; Iansiti and Levien 2004).

Service Platform Ecosystem Orchestration for Efficiency,
Development, and Innovation

In this section, we conceptualize different kinds of service platforms and explain
their particular needs for platform ecosystem orchestration. We argue that service
platforms differ in terms of focus of ICT investments and openness of the platform
for participants. Based on these distinguishing factors and inspired by Gawer and
Cusumano (2014), we have labelled the resulting platforms as internal platforms,
industry-wide open or closed platforms, and inter-industry platforms.

ICT acts as a multiplier of value in the platform ecosystems because it affects the
possibilities of platform participants to co-create value within sides and between
sides. Digitalization helps diverse actors collaborate in the ecosystem and support
the constant evolution of the actors in the ecosystem (Lusch and Nambisan 2013).
In addition to the technological core, ICT investments contribute directly to the
applicability of accumulated data used, back-end processes, service modules and
boundary resources offered for complementors, and user experience of a flexible
front end. A focus on ICT investments, especially in either back-end or front-end
ICT, distinguishes platforms from one another (Smedlund 2012). Seemingly, there
are service platform owners that consider user experience (UX) of the front-end as
a differentiator from other platforms (e.g. Rakuten), while others focus on back-end
processes and supplier modules (e.g. Alibaba) (Héanninen et al. 2017).

Another distinguishing factor is open or restricted entry to the platform. Openness
goes hand in hand with the assumption of increased amount of participating groups
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Fig. 1 Four types of service platforms

and segments. If the industry-wide platform is open, then the amount of collabora-
tion (e.g. negotiations, integration, flow of resources and money) between the par-
ticipants in the platform is likely to be high (Smedlund 2012). When these increase,
the complexity of the network of relationships in the platform ecosystem increases.
If the platform entry for participants is restricted, the relationship between the plat-
form owner and participants, and among participants, is likely to be more formal-
ized, which lowers the need for communication and coordination. Figure 1 presents
the four types of platforms.

The type of service platform determines contingencies on what the platform
owner should focus orchestration on. The three modes of orchestration, efficiency,
development, and innovation, describe how a platform owner can enhance the eco-
system from different angles. The three modes have roots in management theory,
organization theory, and complex systems theories.

In management theory, efficiency is highlighted in theories of scale and scope of
production (Chandler 1962), development from the point of view of theories of
knowledge accumulation (Nelson and Winter 1982; Penrose 1959), and innovation
from the point of view of technological change and entrepreneurship as forces trans-
forming society (Schumpeter 1934, 1942; Smedlund 2009a, b). In organization
theories, a rational system point of view denotes efficiency in organizing to achieve
a predetermined goal, natural system point of view brings in incremental organiza-
tional development in order to adapt to many goals simultaneously, and open system
point of view highlights the organization’s ability to self-organize in accordance
with the environment (Scott 2003). In complex systems theories, the three modes of
orchestration are present in the paradigms of systems thinking (Stahle et al. 2003):
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efficiency in the mechanistic Newtonian and classical physics paradigm, develop-
ment in general systems theory (Bertalanffy 1969) and soft systems methodology
(Checkland and Scholes 1990), and innovation in self-organizing systems (Prigogine
1976) and in autopoietic systems (Maturana and Varela 1980).

Next, each of the orchestration modes is connected to a platform type, and inter-
relations between (1) co-creation of value, (2) interdependency and complementar-
ity of components, (3) synergy, and (4) evolutionary growth pattern are theorized.
After this, concrete orchestration processes can be suggested.

In internal platforms (e.g. company internal marketplace in a multinational cor-
poration), the participants are well known and specified, making collaboration pre-
dictable and ICT systems workable with minimum requirements. Flexible front-end
UX is not a top priority when the participants are known because organizational
boundaries restrict participation making the payoff for any additional investments in
front-end UX low.

This type of platform ecosystem requires orchestration focusing on efficiency.
The goal is predetermined as in a rational system (Scott 2003) to make transactions
as efficient as possible — the more transactions there are, the more efficient the plat-
form should become. This makes possible synergies from bundling complementor
offerings by lowering the transaction costs of end users. The interdependencies
among participants are transaction based. The value co-creation logic is Newtonian
mechanistic (Stahle et al. 2003), machine-like, and is based on deals between par-
ticipants that take place in the platform. In an internal platform, the offering and the
value constellation are known, and value is co-produced with a known set of net-
work actors (c.f. Ramirez 1999). Concrete orchestration processes for efficiency
are, for example, facilitation of transactions, managing reliability of participants,
and transactions and processes that make efficient use of existing explicit knowl-
edge possible (Smedlund 2009a, b).

In closed industry-wide platforms (e.g. logistics service provider’s web service
for tracking parcels), the participants are also well known because the platform
owner decides whether the participant can join the platform or not. There are only
selected external participants who are related to the business of the platform owner
(e.g. in the case of parcel delivery tracking system), but they do not belong to the
same organization. The participants’ attention is directed towards the specific trans-
action making requirements for ICT straightforward and predictable. Front-end ICT
is important in closed platforms, as the differing end user needs have to be served
well with the combination of the capabilities and assets of the participants. Front-
end design enables end users serving themselves instead of the platform owner hav-
ing to target customer service resources for end users.

The participant of an industry-wide open platform (e.g. end user of a snippet of
code for software in open source code repository) may be not specified at all but is
likely to belong to a predefined group. This is because the participants are more
bound towards collaboration in a specific substance area — the participants are look-
ing for some existing solutions to complement their own offering or add their solu-
tion to an existing offering. Here the platform owner does not restrict participants’
options of joining the platform but does not invest heavily in front-end ICT either.
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The participants assemble their own user-specific combinations of the ecosystem
offerings by using a front-end ICT system that requires skills and dedication to use,
but is also flexible to serve different needs.

Open and closed industry platforms are depicted here as facing similar kinds of
orchestration modes. In an industry-wide open or closed platform, interactions
among or between participants require more tailoring than in an internal platform.
In industry-wide platforms, the participants are more or less predictable, but do not
reside inside a shared organizational boundary. In other words, many other goals in
addition to the goals of the platform owner exist simultaneously, similar to organi-
zation as a natural system (Scott 2003). Knowledge is more complex compared to
the internal platform because of the added variety of participants. This affects the
value co-creation logic making it organic with ongoing dialogue, soft systems like
Stahle et al. (2003). An industry-wide platform is a venue for co-learning (Ramirez
1999) and co-elevation (Kijima and Arai 2016).

In the industry-wide open or closed platform ecosystem, the participants’ capa-
bilities are continuously improved. The management of interdependencies should
be directed towards facilitating reciprocal interactions among participants. Sources
of synergy come from co-learning and co-elevation of capabilities of participants.
The offering is incrementally improved thus making the offering more than just a
bundle of existing modules. In these platforms participants gain tacit, experience-
based knowledge (Smedlund 2009a, b). Thus industry-wide platforms require
orchestration of processes to facilitate long-term reciprocal interactions and pro-
cesses of retention and refining experience-based knowledge. When engaged in
such activities, the participants are being locked into the platform, which leads to
increased robustness.

Inter-industry platforms (e.g. global online multi-sided market) attract and con-
nect a wide variety of participants thus setting high requirements for both collabora-
tion and ICT. Because openness leads to increased variety, inter-industry platform
ecosystems are highly complex compared to other types. UX on the front end is
crucial; otherwise the varieties of participants are not able to connect themselves
fully to the platform, but so are the back-end processes and handling of accumulated
participant-specific data. Orchestration in inter-industry platforms should be focused
on creating novel offerings with platform participants. The value co-creation logic
resembles the logic of self-organizing (Prigogine 1976), and novel offerings emerge
in the boundaries between different industrial domains. Novel value constellations
are co-invented in a loosely coupled interaction between the participants (Ramirez
1999). The competencies are created and renewed according to feedback from the
ecosystem, as in organizations functioning with open systems logic (Scott 2003). In
inter-industry platform, the orchestrator should facilitate processes that result in co-
experiencing in ad hoc interactions (Kijima and Arai 2016), emergence of new
offerings, and creation of new knowledge. These activities lead to increased diver-
sity and improved reach across industrial domains. Table 1 summarizes orchestra-
tion for efficiency, development, and innovation and platform types they are most
suitable for.
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Table 1 Orchestration of internal, industry-wide, and inter-industry platforms

Orchestration mode | Efficiency Development Innovation
Platform type most | Internal platform Industry-wide platform | Inter-industry platform
suitable (open/closed)
Value co-creation | Mechanistic, Organic, ongoing Chaotic, self-organizing.
logic supplier-buyer deals. | dialogue. Value Value co-invention and
Value co-production | co-learning and co-experiencing
co-elevation
Interdependencies | Contractual, Reciprocal Trust-based
transaction-based
Sources of synergy | Lowering transaction | Incremental Novel offerings
costs, bundling improvements,
offerings co-elevation of
capabilities
Growth pattern Repeated transactions | Retention of Innovation activities lead
leads to platform participants leads to to more platform
efficiency platform robustness diversity and reach
Orchestration Facilitate Facilitate long-term Emergence of new
processes (e.g.) transactions, manage | reciprocal interactions, | offerings, facilitate ad
reliability, use of retention and refining hoc interactions, creation
existing knowledge | of knowledge of new knowledge
Discussion

Digital service platforms are changing structures of our society and economy.
Service platforms are orchestrators of platform ecosystems, and the ecosystems are
interconnected as participants contribute to several ecosystems. Platform ecosys-
tems are competing against each other for end users and participants, and today’s
platform leaders may be quickly dethroned tomorrow (Mclntyre and Srinivasan
2016; Suarez and Kirtley 2012). To attract and lock-in end users, platform owner’s
ability to renew the offering is essential in competition. As soon as the ecosystem
stops evolving, the offering becomes static, and the platform becomes a target of
envelopment (Tiwana 2014). This distinguished, for example, Myspace from
Facebook in the social media industry and Napster from Spotify in the music indus-
try. However, also some core elements are needed for participants to stick with the
platform owner: accumulated historical user data and operational efficiency are
important in attracting and locking-in end users.

The platform literature up until now is technology oriented and does not fully
explain the platform ecosystem phenomenon. Until recently, platforms have been
mainly approached from the management of technology point of view, and platform
strategies have been studied mainly from the point of view of managing the supply
side of the platform (Lusch and Nambisan 2013). In the digital service platforms,
many of the value co-creation processes are of a social kind and provide intangible
value and experiences for end users instead of technological performance and
clearly measurable value for suppliers.
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Based on existing definitions of platforms (Gawer and Cusumano 2014), we pre-
sented four platform categories, out of which the inter-industry platform, being
open for participants to enter and focusing the ICT investments towards front end in
addition to back end, is typical for those platforms that integrate horizontally across
industry divides and eventually become global successes. One conclusion of this
chapter is that the inter-industry platform type should be treated as a separate cate-
gory in addition to internal and industry-wide open or closed platform categories. It
was stated that internal platforms should be orchestrated for efficiency, industry
platforms for development, and inter-industry platforms for innovation.

Successful platforms should engage in orchestration processes of all these modes
simultaneously in order to renew their offering and maintain their position in the
market. Novel offerings are unlikely to emerge without a high amount of inter-
participant collaboration that requires a superior front end for the digital platform.
Similarly, highly efficient transactions require a known set of participants and atten-
tion to back-end processes. Platform system architecture should include elements of
all four above-mentioned platform types, internal, industry-wide open and closed,
and inter-industry platform, and it should simultaneously orchestrate processes that
aim for efficiency, development, and innovation. Figure 2 presents a conceptual
model of the platform orchestration loop.

The idea of the platform orchestration loop is that different orchestration pro-
cesses result as a self-enforcing loop leading to platform evolution and growth. The
loop goes from loose coupling between the platform participants to tight coupling
and from value constellation creation to executing the value network (Lusch and
Nambisan 2013; Ramirez 1999). Novel offerings for end users emerge or, from the
point of view of an outside observer, self-organize in the interfaces between indus-
try domains. These novel offerings attract end users to the platform, and as the end
users consume the offerings, transactions are facilitated. Efficient transactions fur-
ther lock-in end users. As end users are being locked-in, the feedback from the users
is likely to set ground for the next round of platform renewal as novel offerings
emerge again. In a platform capable of sustaining its market position over time,
value constellation that is co-produced in the efficiency orchestration mode is com-
bined and co-elevated in the development orchestration mode and co-invented in the
innovation orchestration mode (c.f. Ramirez 1999).

Platform entry affects the amount of ad hoc collaboration between the partici-
pants. As ad hoc collaboration activity increases, the complexity of knowledge is
also increased. Novel offerings and related value constellation emerge when these
two factors are present. Clever investments in ICT supporting this and innovation
orchestration result in the highest potential synergies. As soon as the value constel-
lation organizes itself and the end users are attracted to co-produce it, the operating
mode of the platform changes to the mode of efficiency, and executing the transac-
tion becomes more or less routine activity for the participants of value constellation.
In this case, ICT investments in back-end processes and efficiency orchestration
create steady income for the platform.

In this chapter, we theorized four service platform types and three platform eco-
system orchestration modes. It can be concluded that the most successful digital
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service platforms are ambidextrous: they not only manage to empower third parties
to innovate novel offerings but also pay attention to efficiency of transactions and
incremental development.
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Platform as a Social Contract:
An Analytical Framework for Studying
Social Dynamics in Online Platforms

Joni Salminen, Nicolas Gach, and Valtteri Kaartemo

Abstract In addition to formal terms of service and contracts between platform
owners, users, and other stakeholders, there can be seen an implicit social contract
taking place in online platforms, and influencing the social dynamics, such as trust,
expectations, and perceived social justice, taking place within platforms, and driv-
ing their growth and success in the background. This paper examines the nature of
that social contract, to better understand the complex social dynamics taking place
in online platforms. To accomplish that objective, we draw from classic
Enlightenment thinkers, e.g., Rousseau, Locke, and Hobbes, to analyze key aspects
of social contracts, which we define as the alignment of stakeholder interests, stake-
holder support, economic and social justice, and transparency of expectations. As
our main contribution, we develop a conceptual framework for the analysis of plat-
forms based on social contract theory, the Platforms as a Social Contract frame-
work. The applicability of the framework is illustrated through a case analysis of
YouTube, a popular online content platform. The rich understanding provided by
the social contract perspective, embodied in our framework, entails many potential
advantages to platform owners, including understanding user motivations and reac-
tions so that effective platform governance with maintaining a sustainable solution
to the chicken-and-egg problem becomes possible. While individual platforms may
come and go, each faces the same fundamental social dynamics that can be explained
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and understood by applying the social contract framework presented in this research.
This research shows how the framework can be used for analysis of online platforms,
as well as suggests future research avenues for developing deeper understanding of
platforms as a social contract.

Keywords Online platforms - Social contract - Trust - Two-sided markets -
Chicken-and-egg problem

Introduction

Find a form of association that will bring the whole common force to bear on defending and
protecting each associate’s person and goods, doing this in such a way that each of them,
while uniting himself with all, still obeys only himself and remains as free as before. (Jean-
Jacques Rousseau, Du Contrat Social (Of Social Contract) (1762), Book 1, Chapter 6)

Motivation

Platforms, defined as places of interaction (Salminen 2014), entities to “build on top
of” (Gawer 2011), or two-sided markets' with demand- and supply-side actors
(Rochet and Tirole 2003), play an important role in modern economy for several
reasons. First, economic activity is provided through platforms in large volumes.
Second, increasing share of individuals’ time and effort is concentrated on activities
conducted on platforms. For example, an increasing number of people are driving
Uber as an alternative to traditional employment. Consequently, platforms exert
considerable economic and social power over their users (Armstrong 2006; Gawer
2011). In this research, we claim that platforms can be understood as structures
enabling social contracts and that such understanding will greatly enhance their
governance from the platform owner’s (i.e., the entity responsible for managing the
structure, later referred to as PO) perspective.

As a practical example, consider online advertising; we define it as a form of
social contract in which the users give away some parts of their privacy, and accept
being shown targeted advertisement, in exchange for free access and use of the
platform (see Anderson and Gabszewicz 2006). Even though this exchange is not
formally defined as a contract, apart from the terms of service (TOS) of the plat-
form, both the users and POs implicitly consent to it, as evidenced by the millions
and millions of interactions carried out in free-to-use online platforms every day.
When this implicit agreement is not upheld by either party or in other words when

'In addition to two-sided markets, which is a concept rooted in economics, other concepts refer-
ring to platforms, although more rarely used, include multisided platforms (Hagiu and Wright
2015) and multisided markets (Seamans and Zhu 2013).
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the trust framework surrounding the contract is broken (e.g., too frequent, invasive
or misplaced use of advertisement), dissident forms of action occur, such as the use
of advertisement content blockers, as an answer to the breach of agreement.

Surprisingly, despite the apparent similarities between platforms as structures
(i.e., entities organizing systems of interacting and interdependent elements) and
social contract theory, the notion of social contract has not received much attention
in the platform context. In fact, we were unable to find any research explicitly dis-
cussing platforms from the perspective of social contract. As such, the understand-
ing of trust, exchange, and performance in the context of platforms remains limited.
While there are existing works that discuss platforms from transaction cost perspec-
tive (e.g., Susarla et al. 2009), social contract theory can provide an alternative
understanding to dynamics taking place between POs and stakeholders that go
beyond the conventional economic reasoning. We intend to address this gap in cur-
rent literature by conceptualizing platforms as a social contract (PaaSC).

In particular, we apply the social contract perspective to find similarities to the
challenges of modern online platforms. To clarify, we are not explicitly interested in
contracts as legal agreements or formal acceptance from the users — rather, we fol-
low the definition that the social contract is an abstraction dealing with ways of how
to organize the society or structure (in our case, the platform). Our endeavor is
motivated by the premise that an increased understanding of the social reality of
platforms leads to discovering effective solutions to various strategic challenges.

For example, for finding sustainable solutions to the well-known and persistent
chicken-and-egg problem,? taking place in two-sided markets and other platforms
(Rochet and Tirole 2003; Caillaud and Jullien 2003; Armstrong 2006), a deep
understanding of the prevailing social dynamics taking place in the platform is
instrumental, as joining and actively using a platform is ultimately a social phenom-
enon. By social dynamics, we refer to several constructs, including expectations,
trust, stakeholder interests, perceived economic and social justice, and support for
the social contract. Such issues are scarcely discussed in the extant platform theory.
By analyzing them with social contract theory, we provide additional analytical
tools for the POs and scholars interested in platforms. Our objective is therefore to
introduce conceptual insights from the rich tradition of social contract theory to
economics-dominated platform literature.

The PaaSC framework represents a novel approach for understanding user-
related issues of platforms, an area of research which is currently dominated by
theories from economics, and in a considerable need for alternative explanations
(Birke 2008; Shy 2011; Salminen 2014). By only applying theories from econom-
ics, the POs may overlook important nuances as to why the end users and other
stakeholders behave the way they do in the “real world” and in the process risk
either foregoing opportunities of value appropriation (Salminen 2014) or becoming
vulnerable to negative tipping, i.e., accelerating flight of users (Katz and Shapiro
1985). To prevent these adverse effects, our approach can help explain the social

>The problem is defined as follows: In the absence of others, users and other stakeholders lack the
incentive to join or use the platform (see, e.g., Rochet and Tirole 2003; Salminen 2014).
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dynamics after the user/other stakeholder joins a platform; such insight can be
applied to improve the platform’s viability under the intense competition faced by
modern online platforms.

Research Questions

When adopting the perspective of social contract theory to understand modern
online platforms, several questions emerge. In this research, to achieve our objec-
tive, we consider the following questions:

RQ1: What are the constituents of the social contract in the context of modern
online platforms?

RQ2: What rights are the users giving up, in exchange for what benefits?

RQ3: How can the users trust in the good will of the PO as a ruler of the
platform?

For our inquiry, it is essential to explore the nature of social contract in the con-
text of platforms. This study focuses on establishing this first step, thereby laying
ground work for bridging the social contract tradition with modern online platforms.
We do not expect to miraculously compress hundreds of years of literature on this
topic into one book chapter; instead, our aim is to show useful analogies and open
the underlying social reality of platform with the insight from social contract theory.
In particular, our framework is based on a rich foundation of classical thinkers and
is applicable to the contemporary context of online platforms when platforms are
considered as a set of guiding principles for building a structure, i.e., a way to orga-
nize elements of a system. Social contract theory applies to designing, building, and
sustaining such a structure, hence its applicability to modern online platforms. By
considering this rich tradition, we are able to conceptualize platforms as social con-
tracts and better understand the efficient mechanisms for their governance.

We proceed by defining the concept of social contract, as well as introducing the
most prominent thinkers in this field. After that, we will compare their ideas with
modern reality by giving some examples and elaborations. Then, by synthesizing
some prominent concepts from social contract literature, we will create a coherent
framework that utilizes the social contract theories’ arguments for the examination
of online platforms. In the process, we are bridging the modern technology and
economics dominant discussion on platforms to the rich philosophical tradition of
social contract theory. Through this juxtaposition, we hope to establish a better way
of understanding social dynamics in online platforms. Finally, we will demonstrate
the application of the framework through a case example. Conclusion and discus-
sion will follow, also opening future research avenues.
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Literature Review

Defining the Social Contract and Its Tradition

Social contract is a central concept in moral and political philosophy. It deals with
the relationship of government and the people. Historically, the theory of social
contract has played an important role, for example, in the French Revolution and the
United States Declaration of Independence. Its conceptual roots can be found in the
Age of Enlightenment, although, as stated previously, philosophers have a long tra-
dition of analyzing the role of state and the individual, dating back to Plato and
beyond. The key tenet is that individuals give up some of their rights in exchange of
the protection for their remaining freedoms. One can distinguish three broad catego-
ries of writings to be associated with social contract literature: (1) early political/
natural science writings by European philosophers, (2) court rulings which have
translated the notion of social contract into laws and legal rights, and (3) contract
theory which, in conjunction with the “theory of the firm” (Coase 1937; Williamson
1981), analyzes companies as contractual nodes and proposes a convenient bridge
for considering the corporate implications of the notion of social contract.

In this research, we focus on the early political writings by European philoso-
phers from the era of Enlightenment (ca. 1650-1800), a historically important
period which laid groundwork for modern Western societies. This decision is taken
to correctly understand their original message and therefore the root of social con-
tract theory, rather than focusing on later interpretations of it. However, we do
acknowledge that there is an abundance of contemporary and modern political sci-
ence discussing social contract theory (see, e.g., Oakeshott 1991; Gallopin et al.
2001; Colomer 2002). We proceed by briefly summarizing the ideological legacy of
three philosophers, namely, Hobbes, Locke, and Rousseau. For brevity, we focus on
these three thinkers who are all considered as highly influential in shaping the social
contract theory. The purpose of this literature review is to familiarize the reader with
the core idea and conceptual foundation of social contracts. Throughout the paper,
we continue referring to other works from the social contract tradition, when appli-
cable to explain particular dynamics pertaining to online platforms.

Enlightenment Philosophers and Social Contract

Hobbes’ Leviathan, or the Matter, Forme and Power of a Commonwealth
Ecclesiastical and Civil, published in 1651, is one of the earliest and most decisive
pieces on social contract. Hobbes seeks to give an answer to the following question:
Why, although men are created equal, and although this equality (as in: identical
ability to act and decide for themselves by themselves) is for them a natural right,
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they relinquish this right and give to other men power to rule over them? The theory
on power structures at Hobbes’ era invoked God as the justification for political
power; merely refusing this idea was not Hobbes’ goal, but he also aimed to explain
why political power is legitimated by men as a free choice and why they accept it
against an apparent natural order of things (i.e., them being equal). According to
Hobbes, in a natural state, man fights man due to his fear of dying and to the fact
that the first threat to a man’s life are other men, an impulse causing war and destruc-
tion. In other words, this is not a case of “destruction by chaos,” but rather a natural
order of destruction. To solve this problem, men abide among themselves to a con-
tract they shape, which terms delegate power — necessarily absolute power writes
Hobbes — to other men to rule them. Absolute power means that the ruler is the only
one to preserve his natural right, which is even “augmented” by the delegated rights
of his fellow men.

Another prominent philosopher, worthy of mentioning in this context, is John
Locke, who touched the idea of social contract throughout his career, among others
in his work Two Treatises of Government, published in 1690. His ideas were influ-
ential for the United States Declaration of Independence. Basically, Locke estab-
lished two fundamental concepts inherent to the notion of social contract but also
to — broadly speaking — liberalism: (1) natural law and (2) property rights. The
notion of natural law is interesting, as it was manipulated by Dutch philosopher
Spinoza into a concept that can be defined as “whatever seems inexorably applica-
ble to the human condition” — such as the law of gravity, for instance. But this con-
cept has been twisted and misused through time, starting with Adam Smith (1994)
in his The Wealth of Nations presenting the infamous idea of the Invisible Hand as a
natural law, a definition which Rifkin (2014) criticizes as being short of a natural
law. Rifkin (2014) also proposes the perspicacious remark that if a paradigm is
defined stricto sensu by a set of natural laws, and the zero-marginal cost society puts
in question these natural laws, then one can legitimately say that the root causes and
consequences of the rise of platform plays constitute a paradigm change.

Finally, Jean-Jacques Rousseau can be attributed with the concept of social con-
tract. His main work on social contract theory, Du contrat social ou Principes du
Droit Politique (Of the Social Contract or Principles of Political Right), was pub-
lished in 1762. As for Locke, it is worth putting this one in perspective with
Rousseau’s other writings, as it shapes a coherent whole about Rousseau’s take on
human nature. Rousseau attempted, similarly to Hobbes, to find out why and how
can power become legitimate, even though men are born free and equal. Rousseau
established the direct relationship between the people’s will (the “general will”),
which is the only entity that retains actual power, and its translation into law, which
expresses this general will and, in the context of a social contract, is the only sover-
eign power ruling over this contract. Through a social contract, men relinquish their
initial freedom — their natural state — and accept to place their private interests
behind the public interests. Rousseau also takes the following stance: the conse-
quence of establishing a social contract is leading men to a political state which is
fundamentally better than the natural state they were in.
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Theory of Platforms and Two-Sided Markets

In the early 2000s, following the success of such platforms such as Amazon,
MySpace (now diminished), and Google, platforms emerged as a contemporary
topic of scholarly studies. Entering the vocabulary of economics, two-sided markets
(Rochet and Tirole 2003) describe the dynamics of platforms, often from economic
analysis and pricing perspective. More recently, it has become apparent that alterna-
tive explanations are needed to model and understand the complex social phenom-
ena taking place in platforms (Lampinen et al. 2015; Dillahunt et al. 2016; Lampinen
and Cheshire 2016). While concepts in industrial economics and network econom-
ics, such as network effects (or externalities), critical mass, and equilibrium of sup-
ply and demand side participants (Rochet and Tirole 2003; Armstrong 2006; Parker
and Van Alstyne 2005; Hagiu 2006; Evans 2011; Eisenmann et al. 2011; Hagiu and
Wright 2014), are effective in describing the overall dynamics taking place in a
platform (e.g., lack of success can be explained as a consequence of lack of critical
mass of users), they are poor in explaining why, apart from economic rationality,
individuals take part in and actively keep using a platform.

For example, the theory of network effects explains this so that participants from
one market side derive utility or value from the presence of the other market side (cf.
Katz and Shapiro 1985). Intuitively, such an explanation makes sense when observ-
ing many real-life platforms, such as dating platforms (e.g., Tinder) where the pres-
ence of opposite sex directly determines the usefulness of the application. However,
such a coarse explanation, while logically sound, is insufficient in explaining the
details as to why one platform flourishes and another perishes. For example,
MySpace had a “critical mass” of users and considerable network effects; yet, users
rapidly abandoned it en masse, shifting to users of alternative social networks, such
as Twitter and Facebook. Social contract theory can bring deeper understanding to
complement already very established economics-based platform theory.

The proliferation of platforms was quickly observed across many industries, and
businesses are increasingly adopted the platform strategy and business to follow the
market leaders (Hagiu and Wright 2014) that, according to Eisenmann et al. (2011),
source a considerable share of their revenue from platform markets. Overall, the
platform theory and concepts developed within the economics domain have spread
to several other disciplines, e.g., strategic management (Economides and Katsamakas
2006), information systems sciences (Casey and Toyli 2012; Salminen and Teixeira
2013), and marketing (Sawhney et al. 2005). Yet, the most influential works origi-
nate from the domain of economics (see, e.g., Rochet and Tirole 2003; Caillaud and
Jullien 2003; Armstrong 2006; Shy 2011, for a review), as the scholars in that
domain have been very active in studying platforms and their implications.

According to Salminen (2014), there are several limitations of the economic lit-
erature explaining platforms. First, little is known about strategic problems faced by
POs beyond the notorious chicken-and-egg problem. Despite some extensions to
other strategic issues (e.g., Eisenmann et al. 2011), the chicken-and-egg problem is
considered as the fundamental focus of concern in the platform growth and success
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(Caillaud and Jullien 2003; Rochet and Tirole 2003; Evans 2011). However, there
are several other concerns, e.g., monetization dilemma (Salminen 2014), which rep-
resent equally important challenges for POs. Second, the extant platform literature
primarily focuses on the “big platforms,” such as Amazon, Facebook, and the likes,
neglecting start-up companies that have much less maneuvering space for solving
the chicken-and-egg problem, e.g., due to small market power (Salminen 2014).
Exceptions include Caillaud and Jullien (2003), Evans (2011), and Mas and
Radcliffe (2011) who adopt the entrant’s perspective to platform markets.

Third, and most importantly in the light of our study, the strategic contribution of
the economics literature tends to focus on pricing (Shy 2011; Salminen 2014). The
applicability of pricing in the online environment is curbed by “zero pricing,” i.e.,
setting the price level to zero, as a default requirement in the industry (Salminen
2014). For example, Rochet and Tirole (2005) show that a platform can implement
negative pricing for one market side, yet retain overall profitability by “internalizing
the externalities” (Evans 2003). However, there are cases when the pricing has been
set zero and negative, and the platforms still fail to succeed (Salminen 2014).
Currently, the economics-based theory of platforms is unable to provide satisfactory
explanations, and comprehensive solutions, for POs struggling with the social
dynamics that drive platform growth and success. Hence, other explanations are
needed to try and understand platforms from alternative perspectives. According to
our argument, presented in the following sections, social contract theory provides a
sound basis for a framework that accomplishes just this: an insightful look into
social dynamics taking place within a platform.

Platform as a Social Contract

Adapting the Concept of Social Contract to Online Platforms

A first, simple definition of a social contract is that it is an agreement between those
who govern (governments, rulers, even POs) and those who are governed (subjects,
the people), of implicit or explicit nature (Hobbes 2010; Locke 1988; Rousseau
2003). Enlightenment philosophers, such as Rousseau, Voltaire, and other classical
thinkers, have further defined and refined the notion of social contract.’ Historical
trials, such as the French Revolution and United States Declaration of Independence,
although not solely motivated by the concept of social contract, have shown the
value of their thoughts. While we acknowledge that the political and philosophical
theories from which the concept of social contract stems have much deeper and

3For clarity, we point out that Enlightenment philosophers were obviously influenced by earlier
thinkers, dating back to Ancient Greek (e.g., Plato’s teachings on the role of the state as a govern-
ing body) and Ancient Rome (e.g., the notion of contract which was central in the Roman
society).
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more ancient roots, dating back to Ancient Greece and Rome and possibly earlier
(Johnstone 2011), we focus on the aspect of this notion that designates the guiding
principles of the fundamental, binding agreement — in explicit or implicit form —
struck between governed and governing people. In this instance, we consider plat-
form as governing structures and platform stakeholders as governed by this
structure’s purpose and actions. Much like in ancient kingdoms, which formed the
context for the early philosophical discussion on social contracts, platforms involve
rulers (PO) and subjects. The “subjects” here refer to the platform’s immediate
stakeholders, including end users paying for the access or use of the platform
(demand side) and service providers offering their services, such as Uber drivers or
Airbnb hosts (supply side). The stakeholders give away some freedoms in exchange
for benefits, such as safe interaction within the platform. The PO, in exchange,
pledges to govern fairly in this implicit social contract arrangement.

From here, the parallel we can draw to platforms is to study them as structures
engineered to benefit the stakeholders involved in activities taking place in the plat-
form. A platform succeeds as a structure when it leverages and steers platform
stakeholders’ behavior in order to benefit the structured ecosystem. In some instance,
this pattern is characterized as a network effect (Katz and Shapiro 1994). In any
case, the governing structure, the PO, provides guidelines to enable governed “sub-
jects,” platform stakeholders, and behavior, in order to simultaneously benefit the
ecosystem comprising the PO, stakeholders, and other possible complementors. As
such, this requires a long-term trust agreement where each party upholds its promise
to contribute to reaching adequate risk/reward ratios for all stakeholders of the plat-
form, including the PO, while not hindering the counterparts’ actions.

Overview of the PaaSC Framework

In the following, we build on social contract literature to conceptualize platform as
a social contract (PaaSC). We synthesize the social contract literature to the frame-
work that can be employed to explain why end users and other stakeholders engage
in the platform play. These pillars are (1) alignment of stakeholder interests, (2)
stakeholder support to the contract existence, (3) economic and social justice, and
(4) transparency on expectations. Alignment of stakeholder interests builds on
Rousseau’s general will of the people to guarantee that an actor has an incentive to
adhere to the platform rule rather than acting outside the platform. Stakeholder sup-
port to the contract existence refers to the approval by the stakeholders. Economic
and social justice, referring to Rousseau’s concept of social contract, means the
stakeholders are backed up and offered guarantees that defend them against contract
violators. Finally, acknowledging the importance of understanding each other’s
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Fig. 1 Conceptual model of the implications of PaaSC framework

expectations is essential for social contracts. Therefore, it is necessary to make the
expectations of platform stakeholders transparent in terms of expected effort/cost
and benefits of participating in the platform play. Figure 1 shows a visualization of
the PaaSC framework.

Satisfying the conditions following from the above four pillars, POs are able to
establish trust which is seen as antecedent to viability of online platforms (Zeng
et al. 2013). “Viability,” in our sense of the word, refers to a sustainable solution to
the chicken-and-egg problem. As explained by Salminen (2014), even after the ini-
tial solution, the chicken-and-egg problem simply does not “go away’ but remains
a pressing concern throughout the life cycle of a platform; i.e., at any time individ-
ual users can abandon the platform, and, due to the threat of mass escape (cf. nega-
tive tipping point by Katz and Shapiro 1985), similar to what took place when users
abandoned MySpace, the then dominant platform, the governance of a platform,
requires attention to multiple strategic and social considerations (Gawer 2011). Our
logic here is that adopting the social contract perspective in the platform governance
results in delicate and considerate actions from the PO, thereby decreasing the risk
of losing the stakeholders’ trust, while resulting in a vibrant, viable platform. It is
such actions that can be enhanced by the understanding of the implicit social con-
tract. Note, however, that by viability we refer to the stakeholder interactions in
platforms, not financial viability which also has been identified as a critical problem
in the platform business model (see Salminen 2014). In brief, portraying platforms
as a social contract enables a better understanding of trust in platform markets
(which, in turn, is understood as an antecedent to a continuous solution of the
chicken-and-egg problem), how each stakeholder’s promise toward one another
benefits each of them, the interdependency of actors within the platform, and the
platform as a social structure.
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Four Pillars of PaaSC
Alignment of Stakeholder Interests

First, reflecting Rousseau’s “general will” of the people (users), we can argue the
following. Although platforms can generally be regarded as dictatorships by gover-
nance, because they make the decisions without asking the users, people may rebel
against changes and switch the platform (freedom of choice), so ultimately this
threat of disconnecting users keeps abuse of power in line. Thus, the users do have
a vote of sorts, indirectly in the decisions made by the PO. In Rousseau’s view,
when the state exceeds its legitimacy, the people will rebel against it and start a new
form of government. Pettit (1997) goes as far as to say any social contract is legiti-
mate unless rebelled against. However, the aforementioned low switching cost in
the online environment yields platforms sensitive for flight. Rather than high toler-
ance due to lack of alternatives, a more dominant “glue” for keeping online com-
munities and platforms intact is the existence of network effects (Katz and Shapiro
1985) which make it costly to switch, especially if one has made investments in
relationships or content creation that are cumbersome to replace in another plat-
form. While it may be much easier to leave from a platform than from a country,
there are hidden chains such as established relationships and other forms of sunk
costs that hinder switching behavior.

Reflecting on Hobbes’ idea of the state as an impartial judge, we can see it cor-
responding to the core idea of platforms which is to enable to “build on top of”
(Gawer 2011) or enable interaction between its users. The PO remains a neutral
party while individual agents negotiate, find each other, and form matches. However,
the “natural state” problem of Hobbes emerges if there are no credible threats which
would prevent rogue behavior. Therefore, although not directly intervening to inter-
action between members, the PO needs to provide a trust framework where the
members can safely carry out transactions. In practice, this means providing trust
features, such as (1) payment mechanisms (e.g., escrow, gateways), (2) evaluation
mechanisms (ratings, reviews), (3) penalties (bans, liability, spam detection), and
(4) insurance mechanisms (e.g., Airbnb’s host insurance). Without the ability to
exert power, the platform risks transforming into a chaotic environment of rogue
agents.

Let us further illustrate the issue of stakeholder interests. Platforms are built in
such a way that the presence or absence of various categories of stakeholders from
the platform directly influences the marginal utility of a stakeholder’s behavior on
the platform. The diversity of demand and supply are bridged by the platform. The
services delivered by the platform cannot be perceived as being part of a predeter-
mined set of value chain, in which finality can be anticipated. All things being equal,
few hurdles stand in the way of Uber driver who would decide to create his/her own
food delivery service, competing with Uber Eat, for example. He would have
constituted the first assets of his company through Uber and would cannibalize part
of Uber’s revenue. Aligning stakeholders’ interests, then, is about guaranteeing that
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they have the incentive of adhering to the platform rule rather than leveraging the
platform benefits or functionalities outside of the platform. In our example, Uber
would do it by imposing various levels of control on drivers’ behavior and capabili-
ties: car models, attitude when welcoming a customer, and derived services at the
expense of the driver which the customer would come to expect as part of the driv-
er’s value proposition. All of this constitute switching costs which are balancing the
betterment of the driver’s best interest and that of the platform while he pursues his/
her activity.

Stakeholder Support to the Contract Existence

Support takes place when stakeholders take upon themselves to enforce the con-
straints and preserve the rights given by the social contract of the platform.
Stakeholder support is a consequence of the fact stakeholders have digested the
rules of the platform and therefore are able to enforce them efficiently. Stakeholder
support to contract existence raises several critical objections relating to the plat-
form’s value proposition. As long as a stakeholder believes that platform is enforc-
ing the social contract to his/her own benefit, the value proposition encourages him
to push the rules of the platform as his/her own. A relevant example to this fact is
moderation on any media broadcasting platform. The primary goal of the platform
is to transfer as fast and as efficiently as possible the content moderation and cura-
tion activities to the content consumer or the content producer side of the platform.
For example, YouTube embodies this logic in the “YouTube Heroes” program. The
live-streaming video platform Twitch has a similar system whereby moderation can
occur within but also across communities, and actually respects both the explicit
moderation rules given by the law and by the platform, and implicit rules given by
the content producer to his/her own community (which of course do not take prece-
dence on the former).

The issue of moderation is in line with Proudhon (1969), whose view of social
contract was based on the idea that individuals retain their personal sovereignty.
Applying his view, the social contract does not take place between stakeholders and
the PO, but instead between the individuals that refrain from mutual control by giv-
ing it to a third party. As shown above, peer moderation is an example of stakehold-
ers internalizing platform rules, and promoting them as their own. However, in the
other extreme, where stakeholder support is lacking or negative, there is a risk for
revolt. Again, we can draw insight from social contract, recalling the French
Revolution. The starting state is a feudal structure that relies on accepting what
would be today considered as unfair terms, under rarity of resources. The feudal
structure breaks when the scarce resources became more common with the appari-
tion of mercantilism and when the paradigm around protection/security shifted. The
initial social contract is broken because the paradigm changes, the stakeholders do
not support the contract any longer as it goes against their best interest, hence a
revolution to shape a new social contract. Although this is agreeably a broad-stroke
painting of this historical event, it lets us draw the following parallel: while the
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existence of a social contract can be strong enough for the stakeholders to prefer
platforms over other contractual agreements (e.g., Uber over a stable employment),
once established, the stakeholders expect the PO to respect the social contract and
treat them fairly; otherwise, a revolution may take place. A recent phenomenon that
could be understood through this logic is the emergence of platform co-ops as an
alternative for platforms led by the PO (Scholz 2016). In addition, the press has
reported discontent among Uber drivers in several countries. Because the legitimacy
of a social contract is contingent upon voluntarism, while any form of coercion
delegitimizes it (cf., Spooner 1973), the PO can face hard times in reversing the
dynamics of discontent.

Economic and Social Justice

The third pillar, economic and social justice, builds on Locke’s idea of the central
authority defending the individual against those who seek to do them harm, so that
the people can live under the protection of their basic rights. We can easily see the
parallels of this idea in the various trust mechanisms employed by modern plat-
forms, backing up and offering guarantees (e.g., Airbnb’s apartment insurance) that
defend platform stakeholders against violators. Applying Rousseau’s thesis, man
must “be forced to be free” also in platform context. This justifies the need for cer-
tain actions to ensure economic and social justice. It is important to have modera-
tion of spam and quality control in social platforms, where the vocal minority with
toxic intents may destroy the quality of discussion and prevent a goodwilling major-
ity to participate, thus threatening the viability of the platform. Unlike government,
a platform is not sovereign but in fact a governance system within a broader institu-
tional framework (society). Consequently, information platforms must yield to local
laws regulating the acceptable content, for instance, YouTube removing copyright-
violating content, Google censoring local results in China, Facebook removing an
iconic photo of Vietnam War, and Twitter banning the conservative personage Milo
Yiannopoulos.

For example, Reddit has recently censored one of its subgroups, namely, the
conservative group, “The_Donald,” through introducing algorithmic rules for con-
tent visibility. When such control is applied selectively, the fairness of the rule sys-
tem may erode, and even members of the majority may reject it albeit disagreeing
with the minority group. There is a thin red line between censorship and healthy
control, most easily identified with discrimination of groups. In the aforementioned
case of Reddit, however, one could argue that the discrimination is justified if and
only if the group is consistently breaking the rules (laws) of the platform, thereby
forming a type of tyranny of minority. Such an effect, in particular, is noted due to
Reddit’s mechanism of assigning more visibility of its “/all” subdirectory based on
votes, which enables coordinated efforts by groups to push forward content of their
liking, even to the majority who disagrees with it. Yet, even in this thinking, we may
question whether it is justifiable to change the tyranny of minority to the tyranny of
majority. Many open questions remain for further analysis of issues of this nature.



54 J. Salminen et al.

A key component of social contract is the ability it gives to platform to arbitrate
between various risk/reward ratios proposed to various categories of stakeholders,
and how this resonates with the platform’s business model. Participation in each
platform can be considered as a risk/reward decision. As a result, the platform
makes the following promise to platform stakeholders: the investments that stake-
holders make in order to abide by the rules will at some point be rewarded by future
profits (e.g., through revenue sharing), and the risk/reward associated with belong-
ing to the platform will be adapted to each stakeholder’s expectations. Moreover,
regardless of the scale of the investment that a stakeholder makes into the platform,
this risk/reward ratio will be maintained for him. The violation may originate from
other stakeholders or the platform itself, and the risk/reward ratios may remain rela-
tively implicit to an individual. But implicitness exists also at the PO’s end. In fact,
the level of implicitness may be even a greater problem in the platform setting than
in other political contexts, because the power exerted by platforms is hidden behind
the algorithm, so that even the PO may be unaware of the exact decision-making
taken by its algorithm, when applying complex neural network models (Bose and
Liang 1996). At the very granular level of decision-making, therefore, platforms are
amoral and cannot be morally judged. Readily available examples of morally
adverse outcomes include social injustice and discrimination within Google, Airbnb,
and Uber (Bolukbasi et al. 2016; Dillahunt et al. 2016; Malin and Chandler 2016).

Transparency on Expectations

A critical success factor for platforms is their ability to maintain an adequate level
of control over stakeholder involvement in the platform play, in direct relation with
the quality of services delivered through the platform. As a result, the fourth pillar
of a PaaSC framework is about making explicit the expectations for each sides of
the platform play in that matter. The POs propose both an operational and a business
model which are made available to stakeholders. In return, they define their expecta-
tions for a certain degree of involvement in the platform play. Platform stakehold-
ers, in turn, then expect in exchange a certain reward related to the risk (investment)
that this involvement represents.

In social contract theory, the rules (expectations for proper behavior) set by the
government are translated into laws, which are the guiding principles of social con-
tract. Laws are necessary as people and government, and as a parallel the various
sides of a platform play, need to know what they can expect from each other in order
to let their relationship be structured through the social contract. In other words,
people need to understand the rules (general will of expected behavior) before they
support a system. In today’s democracies people understand that they are expected
to pay taxes, and the representatives know that they are expected to use the tax
revenue in a manner that benefits the taxpayers directly or indirectly. Social contract
is in force as long as these expectations are explicit and met. When issues arise, the
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meaningfulness of social contract is questioned, leading to political apathy
(“Politikverdrossenheit” in Germany and “ras-le-bol politique™ in France) with an
increased disrespect toward governments and lack of support to the system.

Issues also emerge when implicit contract is so strong that the platform stake-
holders do not bother to read the TOS. Instead, they rely on the benevolence of the
PO. That represents the risk that the TOS and the implicit assumptions of the social
contract by the stakeholders may be in conflict. Similarly, as in the lack of better
information, the POs may misunderstand the expectations laid by the users.
Therefore, the solution for an effective social contract is to make the expectations
explicit and transparent. The effort goes beyond the definition of TOS, as it needs to
echo in the everyday usage of the platform by the stakeholders. In the everyday
usage, expectations are not only directed from the government (PO) to citizens
(platform stakeholders) or from citizens to the government but from citizens to citi-
zens. In this respect, platform can be seen be more like a modern community than a
traditional nation-state. The community has its own expectations for proper behav-
ior, and the members of the community make these expectations transparent in the
everyday usage of the platform.

Case Example: YouTube as a Social Contract

Overview of YouTube

YouTube is a media publishing and monetization platform where content producers
benefit from a large freedom of publication and content consumers from a variety of
content ranging from rebroadcast of evening news to video game walkthroughs.
According to criteria defined by Salminen (2014), YouTube may be defined as a
two-sided content platform (consumers-producers) or as a two-sided advertising
platform (advertisers-producers). The underlying media monetization is
advertisement-based, under a variety of formats primarily consisting of advertise-
ment placed in the videos. In the recent years, YouTube has faced major challenges
pertaining to its business model: content diversification, war against copyright
infringement, community management, and content curation. While content pro-
duces have diversified their skills and breadth of coverage to more professional-
looking videos spanning topics such as news, music, movies, comedy, video games,
and sometimes any combination of the above and more, the users of the community
have proved to be one of the most active consumer communities on the Internet.
YouTube’s business model hence relies, on one hand, on maintaining the vibrancy
of content producers while avoiding legal disputes with large franchise or copyright
owners such as Walt Disney, Nintendo, Universal Music, and the likes and on the
other hand satisfying the expectations of a consumer base which seldom distin-
guishes YouTube’s errors from those of content producers.
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Analyzing YouTube’s Business Model Challenges
Through PaaSC Framework

Alignment of Stakeholder Interests: High

Initially, YouTube, as many media platforms, bet on freedom of speech to federate
its community. It was and to a very large extent still is the platform where anyone
can publish almost anything not legally reprehensible and reactions can thrive.
Recently however it started to act more directly over the externalities at play within
its business model. For instance, YouTube has been promoting since a couple of
years the champions among the content producers (most prolific, most viewed, etc.)
and addressing directly with them the idea that one can make a living out of publish-
ing content on YouTube. They pushed for better formatted content, increasing the
average revenue per minute of content produced for the content producers — and
thus that of the platform. YouTube also emphasized user ratings by giving to this
measurement an increased importance in search results qualification. Thus, this
catered for the emergence of content producer champions by content category (such
as the famous YouTuber PewDiePie), the quality or notoriety of their content acting
as a gravity well inside their respective category or combination of categories —
which we might as well refer to as their own value proposition. While this has
somewhat come to the expense of content discovery and the emergence of new
content producers, it gave the platform more credibility and installed an adequate
basis for an ecosystem life cycle where each stakeholder could satisfy its own inter-
est: consuming content appropriate to its taste and quality expectations, producing
content that would be pushed through a somewhat fair system allowing the content
to meet its audience, and for content producers and content consumers alike, the
ability to interact with each other, etc.

Stakeholder Support to the Contract Existence: Somewhat Good

YouTube remains the leading video publishing and monetization platform and as
such remains very attractive for any content producer willing to distribute its con-
tent to a wide audience and build a sustainable revenue stream from its activity. On
the content consumer side, YouTube still represents the best aggregation of media
content available on the market, and it is worth noting that both categories of users
remain very implicated in testing and assessing the relevance of the choices of
YouTube. Even though the attempts of YouTube at implicating them directly into
the inner workings of its business model, such as the YouTube Heroes initiative, are
still nascent, their support to establishing a robust and viable trust framework for the
platform is undeniable and at this point remains one of YouTube’s biggest strengths.
YouTube has made attempts at producing derived services from its core assets —
which obviously are the content search and matching functionalities associated to
the media platform. For instance, the short-lived attempt at setting a streaming
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service potentially competing with Twitch, now a service called YouTube Gaming
with lingering activity, seems to have demonstrated that YouTube’s brand strength
does not bear enough weight to appeal to the content consumer.

Economic and Social Justice: Low

Traditionally, YouTube has given an opportunity for anyone to become famous. The
platform has allowed content generators to become professional YouTubers.
However, when one takes a look at the increased backlash following YouTube’s
recent decisions, and in particular the vast unpopularity of the YouTube Heroes ini-
tiative, where YouTube is perceived by its community as siding always more with
the media giants and large copyright owners rather than the smaller creators abound-
ing on the platform, and giving way to increased censorship on the platform, one
can reasonably ask itself whether this strength will last or will in the midterm cease
to be one of YouTube’s differentiators. Again, it comes down to algorithms and the
hectic topic of video demonetization. If the algorithms are set to favor content from
certain YouTube celebrities, well-paying sponsors, and established media brands,
YouTube is in danger to lose its grip on economic and social justice. When a video
is flagged as infringing a copyright owned by a third party, either one of two things
can happen: the video gets demonetized or the revenue gets reallocated to the right-
ful owner of the copyrighted material. Either way, the revenue stream is cut for the
content creator. While this seems like a fair situation, it does not consider, for
instance, to what extent does the “entertainment” dimension added on top of an
existing copyrighted content constitute a fair use of said content. Overall, there
needs to be more actions and structures that back up and offer guarantees for content
creators that defend them against social contract violators.

Transparency on Expectations: Low

YouTube maintains a trust framework between content creators and content con-
sumers on one hand, and between YouTube (the platform) and content creators on
the other hand. The trust relationship between the platform and the content con-
sumer is not emphasized, and one of the major challenges YouTube is facing is that
the real heralds of its business model toward content consumers are the content
creators. While YouTube has made sizable efforts regarding the transparency on its
terms and conditions, on its definition of “fair use” of copyrighted content, or even
on explaining the risk and rewards associated to maintaining a sustainable activity
as a content producer, a real opacity remains as it leverages proprietary algorithms.
More than the content of these algorithms, used for practices such as content ID
which are core to YouTube’s business model, it is the method through which they
are tested and improved that add yet another level of complexity and obscures their
nature. For instance, a certain level of automation seems to be in the way algorithms
improve their qualification of what is and what is not copyright infringement.
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Despite the aforementioned challenges, it is undeniable that YouTube’s potential
remains tremendous, specifically because in spite of the feud between the platform
and the content creators, the ecosystem is more professionalized and vibrant than
ever. Amateurs are learning from their experience, increasing their media produc-
tion skills and professionalizing their use of the platform. In addition, established
media brands are leveraging the platform as a broadcasting channel.

Conclusion and Discussion

Overview and Theoretical Contribution

In this research, we introduced a conceptual framework for the analysis of online
platforms through the lens of social contract, namely, platforms as a social contract
(PaaSC). We built on the works of Enlightenment philosophers to define four pillars
of PaaSC that explain trust between platform and its stakeholders. We also demon-
strated how this PaaSC framework can be employed to analyze a platform business
case by both practitioners and scholars interested in in-depth analysis of platforms.
As a consequence, we contribute to the platform literature by deviating from the
currently dominant techno-economic perspective to the socio-philosophical view
that we see capable in providing answer to the acute problems of POs, such as main-
taining a sustainable solution to the chicken-and-egg problem which has been
shown to have a persistent nature, taking new shapes beyond user’s registration to
the online platform (Salminen 2014) and is of high strategic importance to online
platforms across all verticals (Rochet and Tirole 2003; Caillaud and Jullien 2003).
In particular, the PaaSC framework introduces novel conceptual angles to analy-
sis of platforms, including (1) alignment of stakeholder interests, (2) stakeholder
support to the implicit contract, (3) economic and social justice, and (4) transpar-
ency of expectations. Through these concepts, the multidimensional nature of active
use of a platform can be better understood than by simply assuming economic ratio-
nality or utility derived from the existence of network effects — which, as shown by
Salminen (2014), remain theoretical for many unsuccessful online platform start-
ups. In addition, understanding these dimensions results in the logical conclusion of
devising practical strategies and actions that correspond with the “real” social
dynamics that drive the success and growth of a platform, from an “enlightened”
perspective. For example, prior theory on platforms excludes from its analysis the
existence of social justice, i.e., perceived fairness of a PO’s actions by the stake-
holders. Yet, such a social dimension evidently influences based on what is gener-
ally known of human behavior: if the platform is considered by the users to operate
unfairly, it may reach its demise regardless of efficient pricing strategies and a large
extant user base (network effects). If using merely economic explanations, POs and
scholars may be left puzzled when this kind of seemingly unexpected events take
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place — yet, recent history, for example, the case of MySpace, has shown that no
platform is protected by the mere existence of network effects. To capture the mul-
titude of factors driving the growth and success of platforms, not due to its limited
scope (Shy 2011; Salminen 2014), the PaaSC framework adds a novel approach in
understanding modern online platforms. In brief, the contribution of our framework
is that it enables the orchestration of all trust-related stakes, which, above and
beyond the immediate analysis proposed in the PaaSC framework, also indirectly
impact a platform’s revenue and margin, in a single framework which integrates
with the platform’s governance and overall business model in Osterwalder et al.’s
(1998) sense of the concept (i.e., strategic decision making for revenue generation,
partner choices, key resources, and other means for execution).

Answers to Research Questions

We posed three research questions dealing with the constituents of online platforms
as social contracts, description of rights given away by the users, and the stability of
good will as an antecedent of mutual trust between stakeholders and POs. The
answers to our research questions are summarized as follows. Regarding RQ1, we
have identified constituents of the social contract in the context of online platforms.
These four pillars of PaaSC include alignment of stakeholder interests, support to
the contract existence, economic and social justice, as well as transparency on
expectations, which we see as essential constituents of social contracts for online
platforms.

As a response to RQ2, we observe that users partially give away some liberties,
such as freedom of speech due to moderation (and in exchange receive safe environ-
ment) and privacy (in exchange for free access and use of platforms). There are
several reasons why the POs are interested in these rights, depending on the busi-
ness model applied; at the general level, the PO should identify the rights given out
by their users and understand the meaning and importance of those rights to the
users, so that the PO is able to treat them with according care. In a similar vein, there
needs to be understanding of basic rights to guarantee for all users, including safety,
freedom from discrimination and harassment, freedom of expression, and other con-
ventional rights that the users implicitly derive from the larger institutional contract.
On top of that, there are also internal, acquired, non-explicit rules that guide PO and
platform stakeholders’ behavior. Both sides have expectations in the matter toward
one another, which are described and can be analyzed through the framework pro-
posed above. These expectations differ from the usual relationship a company main-
tains with consumers, as both PO and platform stakeholders are operationally
involved in the platform’s business model, hence making the issue of trust and social
contract analysis all the more critical for the platform play at every level: strategy,
brand, operations, technology, etc. Naturally, we also herein take into account rights



60 J. Salminen et al.

and obligations which relate to ground rules or foundations for interaction — those
being more common in consumer businesses, such as safety, protection of property
(data), and guaranteeing safe transactions and interactions between the users, so that
trust can be established, both in the direction of the platform as the institution and
toward other users.

Regarding RQ3, we note that the trust in the benevolence of the PO is a logical
consequence of the voluntary relationship between it and the stakeholders. In other
words, the rule of the PO is accepted as a legitimate control only as long as it pro-
tects the basic rights of the stakeholders (which are not defined by the TOS, but by
the implicit social contract), while not going too far in its exploitation of the rights
given by the users (e.g., some loss of privacy). Therefore, we contend that walking
this line constitutes a fine balance; trust in PO is described as a continuum rather
than a binary choice, as the PO wants some rights (e.g., private information for ad
targeting) which the users will provide, up fo a point. Determining that point, as
said, requires careful maneuvering. Moreover, the protection of the basic rights may
not be enough for getting the users to barter away their other rights, because the
users also require an additional benefit for their use of the platform. That is, it fol-
lows from the logic of embeddedness that, given the surrounding rights are satisfied,
whatever basic rights there are in the platform, they are secondary to the surround-
ing rights. In conclusion, the implications for the PO are threefold: (1) protect the
basic rights, (2) do not overexploit the rights given in exchange, and (3) provide
additional benefit. Satisfying these constraints, the PO may rest assured the social
contract will be kept both sides.

Managerial Implications

Our inquiry is especially relevant for situations where the PO has seemingly solved
the chicken-and-egg problem, i.e., there is critical mass of users to allow liquidity,
but is now facing the challenge of sustaining the user satisfaction and engagement
in the long run. As noted by Salminen (2014), the chicken-and-egg problem is of
dynamic nature, meaning that even after initially solving it, the PO must maintain
the level of activity taking place in the platform. This feature requires its solutions
to be dynamic as well, i.e., creating adaptive and creative approaches to maintain
fairness and trust perceived by platform stakeholders. The continuous, day-to-day
engagement of the stakeholders is a requisite for accomplishing the business goals
of a platform. However, some parts of the literature and also POs in practice may
ignore that condition, resulting in short-sighted decisions. At times, there is too high
reliance in network effects magically keeping the stakeholders engaged. Envisioning
the platform as a social contract, where the parties have benefits in exchange for
some rights, may help POs strategically plan mechanisms that are compatible with
the social contract. This is particularly important because such a contract tends to be



Platform as a Social Contract: An Analytical Framework for Studying Social Dynamics... 61

implicit and delegate (e.g., users may not be vocal, but revolt and leave the plat-
form). In the cases where users are vocal, it makes sense to listen to them and under-
stand where their concerns originate. For example, changing the user interface may
constitute a violation of the contract from the user’s perspective, but the PO who is
unaware of the nature of this implicit contract is clueless in the face of rants and
flight from the platform. There is a risk of becoming a dictator instead of being
Voltaire’s benevolent dictator.

According to Locke, individuals from a state provide a “neutral judge” that acts
in protection of lives, freedoms, and property rights of those who live in it. But the
notion of neutrality requires critical examination, as there is room for contradiction.
For example, should the PO remain neutral and enhance freedom, while simultane-
ously allowing the spread of disinformation or “fake news,” or should it seek to
protect its users from such disinformation? This “neutrality dilemma” is central in
the treatise of platforms as social contracts. The degree of control is an important
question for maintaining a healthy culture of participation. Too loose application of
rules results in lack of etiquette and degrades content sharing and creation of quality
content, whereas too strict applications awake questions of censorship and authori-
tarianism. Finally, we believe the PaaSC framework can be further developed as a
managerial tool to improve the governance of platforms. By applying it in their
private analyses, POs can strategize for internal threats but also for external threats
such as platform cooperatives.

Policy Implications

Regarding policy implications of our work, as we move toward the “Age of
Platforms,” the concept of property rights is criticized as its importance is somehow
faded out by that of what can be called “control right.” In a recent report of the
French “National Council,” the lawyer and international expert on property rights
Alain Bensoussan claimed that property rights in a digital age, and when it comes
to platforms, have to be revised. He claimed that it has basically no legal ground
upon which to be based when it comes to personal data, for instance. Instead, he
proposed to design a “digital dignity” right which would serve as some kind of
constitutional principle to design a proper property right in a virtual world, that
would not be enforced by companies (as it today via platforms, such as Facebook or
Twitter) but by actual legislative bodies. The future of platforms as societies embed-
ded in societies is an open question, as well as their relationship to the wider insti-
tutional framework. Scholars and other stakeholders interested in platforms are
gearing up for interesting times.

““Conseil d’Etat,” a nonexecutive consultative body providing guidance or advice to the state in
economic and social matters among other topics
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Future Research Directions

As postulated in this research, the PaaSC framework provides a practical and theo-
retically sound framework of analysis for social phenomena taking place in plat-
forms. However, the development and validation of the framework can benefit from
further research, e.g., inspecting the awareness of POs and stakeholders of the four
pillars of the PaaSC and showing its value in real decision-making situations faced
by POs. Through an empirical research, we could also see to what extent the four
pillars of PaaSC define the amount of trust between the platform and its stakehold-
ers, e.g., by defining a scale to measure its dimensions through a survey-based study.
This study also encourages scholars to study the more concrete legal arrangements
and economic aspects and discuss what role they play in strengthening the four pil-
lars of PaaSC. This would further validate the use of social contract as an abstrac-
tion dealing with ways of how to organize the platform against more simple
techno-economic transactional models. We encourage future studies to analyze the
effect of structurally different compositions of social contracts on platforms’ viabil-
ity and performance. We acknowledge that there may be cultural and geographic
variation in how POs and platform stakeholders formulate and interpret social con-
tracts vis-a-vis formal contracts. While analyzing such variables was beyond the
scope of this research, cultural contextualization provides an interesting avenue for
future research on platforms.
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From Digital Contracts to Lex Cryptographia

In 1994, American cryptographer Nick Szabo published an article in which he out-
lined the concept of smart contracts.! Szabo defined smart contracts as machine-
readable transaction protocols which create a contract with predetermined terms.? In
its simplest form, a smart contract is a machine-readable programme, written in
code that will execute itself when a set of predetermined terms are met.’

Regardless of the advanced ideas and the advanced concept, the IT infrastruc-
tures of the era were considerably behind the level required to bring Szabo’s vision
to reality, and the time was not yet ripe for practical experimentation.* Now years
later, the concept of smart contracts has resurfaced as the technological develop-
ment has caught up with the vision.> New technical advances in blockchain technol-
ogy® have enabled the transition from automated digital contracts to truly autonomous
smart contracts, capable of self-execution and self-enforcement.

The relationship between platforms,” blockchain-based smart contracts and con-
tract law creates an interesting research environment in which the traditional defini-
tion of contracts is placed under review as coded programmes begin to administer
transactions. Moreover, legal research on blockchain technology has been said to
lead to the development of a new legal field which can be described as Lex
Cryptographia, or crypto law.® Determining the legal nature of smart contracts is in

'The original text Smart Contracts is available at http://szabo.best.vwh.net/smart.contracts.html
(17 June 2016). The text The Idea of Smart Contracts published in 1997 took the idea of smart
contracts further: http://szabo.best.vwh.net/smart_ contracts_idea.html (17 June 2016).

2By transaction protocols Szabo meant protocols between different devices, which achieve the so-
called Nakamoto consensus. Szabo 1994: “A smart contract is a computerised transaction protocol
that executes the terms of a contract”. According to a newer definition, a smart contract is “a set of
promises, specified in digital form, including protocols within which the parties perform on these
promises’ Szabo 1996.

31t is noteworthy that smart contracts do not need artificial intelligence to work, regardless of what
their name may suggest.

“See, e.g. Glatz 2014: What are Smart Contracts? In search of a consensus.

SFor example, http://tech.cornell.edu/news/smart-contracts-the-next-big-blockchain-application
(23 August 2016)

°For this chapter, we define blockchain technology as the cryptographically concatenated data
structure and the network architecture described by Nakamoto (2008) which entails a proof-of-
work consensus protocol and employs cryptographic tokens of value, more commonly referred to
as cryptocurrency.

"For this chapter, we define a platform as an IT system that enables a multisided market environ-
ment where different market sides can perform value-adding activities that are complementary to
one another and which are governed by boundary resources. For further platform literature, see,
e.g. Cusumano and Yoffie 1998; Cusumano and Gawer 2002, Cusumano 2005, 2010; Parker and
Van Alstyne 2005; Eisenmann et al. 2006; Gawer and Henderson 2007; Boudreau and Hagiu 2008;
Gawer and Cusumano 2008; Gawer 2009; Baldwin and Woodard 2009; Tiwana et al. 2010; Yoo
etal. 2010; Kenney and Pon 2011; Parker and Van Alstyne 2014; Hagiu 2014; Pon et al. 2014, 2015
Parker et al. 2016.

8A new legal field Lex Cryptographia focuses on rules which are managed through self-executing

smart contracts and decentralised autonomous organisations. See Wright and De Filippi 2015,
p. 48.
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fact a key theme in the surrounding discussion’ in which they have been increas-
ingly assessed as legally relevant activity.'” Thus, it should be noted that smart con-
tracts are not only administered by their programming logic or, in other words, the
code they contain; they are also inseparably influenced by the state of the law.!!

Platform businesses are born global, with instant access to global markets.
Through recent developments in smart contracts, platform businesses now also have
instant access to global capital markets from birth.!> However, the legal status of
these smart-contract-enabled funding rounds and smart contracts in general is not
well defined at this point. The techno-economic point of view has traditionally been
selected as the dominant way for understanding technological disruptions and their
effects. In recent years, however, legal regulation has also been increasingly under-
stood as an equally important factor in developing innovations in the platform econ-
omy." This calls for a systematic review of the legal doctrinal composition of smart
contracts within the context of an established legal framework.

Frameworks of the same historic background — such as those with their roots in
the Romano-Germanic legal tradition — share more commonalities with each other
than with systems descending from another historic background, such as those
based on the common law legal tradition. Therefore, there are differences in the
compositions of contractual mechanisms in different legal frameworks. Thus, an
all-pervasive systematic review cannot be covered in one research article. Instead,
the legal doctrinal composition of smart contracts must be evaluated for each legal
framework individually.'*

° About the nature of smart contracts more generally: “They are defined variously as ‘autonomous
machines’, ‘contracts between parties stored on a blockchain’ or ‘any computation that takes place
on a blockchain’”. Many debates about the nature of smart contracts are really just contests
between competing terminology [...]”, http://www.coindesk.com/making-sense-smart-contracts/

(23 August 2016).

10Glatz 2014: “It is however undeniable, that smart contracts have to be classified as legally rele-
vant behavior. [...]". See also Koulu 2016, p. 54.

1See, e.g. Blockchain 2.0, smart contracts and challenges: http://www.twobirds.com/en/news/
articles/2016/uk/blockchain-2-0--smart-contracts-and-challenges#1 (23 August 2016).

12Global capital markets have been enabled by a phenomenon around blockchain technology gen-
erally referred to as foken sales or initial coin offerings (ICO). For more information on ICOs, see,
e.g. Conley 2017.

13See Chander 2014.

14Tt is noteworthy that the legislation concerning electronic contracts and information society in
general has been harmonised to an extent on the EU level (e.g. in Finland’s case, see the Finnish
Information Society Code, 917/2014). In the case of characterising the legal status of a single
service provider utilising smart contracts, a more systematic review on the EU level could be in
order. However, as this chapter focuses on answering a more basic question about the contractual
applicability of smart contracts in general, this harmonised legislation does not fall within the
scope of this research. Similarly, on the national level, other mandatory provisions (e.g. distance
selling and distance selling of financial services) may have legal implications concerning smart
contracts. These include inter alia, the conclusion of special consumer contracts and other public-
law-oriented provisions in acts such as the Money Collection Act (255/2006), the Crowdfunding
Act (734/2016) and the Securities Markets Act (746/2012).
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In this chapter, we examine the relationship between blockchain-based smart
contracts and Finnish contract law.!* The main research question herein is whether
or not legal acts can be concluded with smart contracts under Finnish contract
law.'® In order to provide an answer, it must, first of all, be clarified how the general
doctrines of contract law are applicable to these new smart contracts in terms of
conferring rights and imposing obligations on parties. Secondly, it must be deter-
mined whether all smart contracts constitute contracts in themselves, or whether
there are internal requirements for their legal significance.!”

We conclude the chapter with a discussion on the implications of our findings on
multisided platforms and the platform economy at large. Smart contracts are a clear
example of how some social boundary resources of platforms are developing in an
increasingly technical direction and should be perceived as technical enablers, simi-
larly to technical boundary resources.'® Contracts in themselves have not been for-
merly perceived this way, in the sense that the network effects of a platform
ecosystem could be boosted by opening up “application contracting interfaces”.
This would mean, for instance, the application of even further automated digital
contracting mechanisms, process automation that reaches further beyond a compa-
ny’s own information systems, as well as further automated and more dynamic net-
works of contracting parties.

This chapter continues as follows: In the second section of the chapter, we will
outline the definition of smart contracts and discuss the creation of a smart contract
from the perspective of contract law. In section three, we will seek to answer the

SDue to the notable proximity of the Finnish legal framework to those of the other Nordic coun-
tries, some analogies thereto most likely are justified.

'°Tn this chapter, the research method of choice is mainly legal doctrinal (or legal-dogmatic)
research, the main focus being on the research of current positive law — but in our case, examined
in a broader context of the platform economy. See Hirvonen 2011, pp. 21-23 and 28-30.

7In this publication, it is not possible to discuss central guidelines not related to the content of
smart contracts or the interpretation of such content. Questions regarding parties and legal entities
in general have also been left undiscussed apart from a few mentions. Furthermore, the question of
which country’s national legislation should be applied to smart contracts is also interesting. Smart
contracts exist in a blockchain that functions in a decentralised environment, and the parties (of
which there may be several) may be completely unknown to one another. Therefore, it may not be
clear which jurisdictions are relevant to the contract unless specifically referred to in its terms. It is
important to study this question, but it is likely that any factual solutions to this issue will only be
found through practice. In addition to the questions above, it is also important to consider how
programming is viewed by Finnish contract law. Is it possible to equate the programming of a
smart contract to a middleman, comparable to counsel drafting a traditional contract? While these
interesting questions are mostly brushed aside in this text, it should be noted that the importance
and role of programming will be an increasingly important topic in the future.

181n platform literature, boundary resources are the operational regulations and technical tools and
interfaces governing the interaction between the platform owner and the platform participants.
They can be used either to encourage platform development or to restrict it in places where the
platform owner wishes to maintain control over the developmental direction of the platform. These
resources are sometimes divided into technical and social boundary resources. For further informa-
tion, see, e.g. Gawer 2009; Yoo et al. 2010; Ghazawneh 2012; Ghazawneh and Henfridsson 2013.
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question of whether legal acts can be concluded with smart contracts, and finally, in
section four, we will discuss the impact of smart contracts in the context of develop-
ment trends of digital platforms and the surrounding ecosystems.

The Nature of Smart Contracts

Smart Contracts

A fully established definition for smart contracts has yet to be formed. According to
Nick Szabo, creator of the concept behind smart contracts, however, the most primi-
tive example of a smart contract is, in fact, a regular vending machine where trans-
actions are based on simple mechanical automation. The vending machine, due to
its physical design, accepts coins, hands over the selected item and finally returns
the change. The machine, therefore, completes the transaction on its own when the
necessary prerequisites are met — that is, a sufficient amount of money has been
deposited into its slot. Anyone in possession of a sufficient amount of coins and with
the desire to purchase one of the items for sale is capable of becoming a contracting
party in this type of a transaction. Additionally, since the items for sale are situated
within the vending machine, it is capable of protecting the logic of its proposed
contract from unauthorised changes. '

Much in the same way as vending machines, digital smart contracts can essen-
tially be characterised as cryptographic “boxes” containing value that only unlocks
upon the fulfilment of the preconditions determined in their design.?® In other words,
smart contracts are automated mechanisms under the control of which assets can be
deposited and which then autonomously redistribute those assets according to their
internal programming logic.?! As such, smart contracts enable the execution of
transactions to be automatically based on data that was not yet available when the
contract itself was concluded.?

19Szabo 1994.
2Ethereum White Paper 2013.

2I'From a more technical point of view, smart contracts are autonomous programmes situated in a
certain address in the blockchain, which can be rerun infinitely and can also be programmed to
contain a wide array of business model logics. Once the events specified in the contract take place
and the transaction containing data arrives to the address of the smart contract, the distributed
virtual machine of the blockchain executes the programming code of the smart contract in ques-
tion. Ethereum is one example of this type of a blockchain platform with an integrated virtual
machine layer which allows programmes to be run in a fully decentralised fashion and thus can
facilitate smart contracts. See, e.g. http://ethdocs.org/en/latest/introduction/what-is-ethereum.html
(23 August 2016). BBVA Research — Digital Economy Outlook, October 2015, p. 4 (https://www.
bbvaresearch.com/wp-content/uploads/2015/10/Digi-tal_Economy_Outlook_Oct15_Cap1.pdf)
(23 August 2016).

2Buterin 2014.
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Diverging from contracts concluded in the form of action, speech or writing, a
smart contract is characteristically a computer programme built in code. Moreover,
as currently employed in reality, smart contracts are based on decentralised peer-to-
peer networks and reside in a distributed network database known as a blockchain.?
In order to implement a contractual arrangement as a smart contract in practice, the
terms of the proposed contract are formulated in programming language, after
which the smart contract is deployed in the blockchain. Once deployed, the distrib-
uted blockchain network executes the smart contract automatically without the
assistance of the contracting parties whenever the conditions outlined in the code of
the smart contract are met.

Due to their decentralised nature, smart contracts are often said to be self-
executing and self-enforcing. In other words, they differ significantly from conven-
tional forms of digital contracts, such as clickwrap contracts, in that they do not
require a centralised trusted party to administer the execution of the contract in the
digital world.?* Moreover, blockchain networks are capable of preventing unauthor-
ised changes to the internal logic of the smart contracts in their distributed database.
Therefore, no party or authority has the power to prevent such networks from exe-
cuting the smart contracts in their original form.?

Based on all the characterisations above, we define smart contracts for this chap-
ter as digital programmes that

(a) Are written in computer code and formulated using programming languages
(b) Are stored, executed and enforced by a distributed blockchain network

(c) Can receive, store and transfer digital assets of value

(d) Can execute with varying outcomes according to their specified internal logic

From this definition, it is easy to see that the established term for describing such
cryptographic boxes of value, namely, “smart contracts”, can be quite misleading,
as their smartness as well as their contractual nature can both be called into ques-
tion. In essence, smart contracts are merely automatic programmes built in code and
deployed on a blockchain to perform logical processes. Thus, the term “smart con-
tracts” is also commonly used in connection with many other types of programmes
situated in the blockchain and not only those resembling a formal agreement.?
Smart contracts are also capable of actions such as collecting data from outside
resources (API oracles) and processing it according to the terms specified in their

2 At the moment, the most prominent of such platforms for smart contracts is a blockchain known
as Ethereum (see https://www.ethereum.org/ (23 August 2016). For additional information on
blockchain technology in general, see, e.g. Mattila (2016).

%For more information on the role of smart contracts in the evolution of digital contracts in gen-
eral, see, e.g. (Werbach and Cornell 2017; Koélvart et al. 2016).

2 Mattila 2016, p. 15. The irreversibility of some contracts may prove to be a problem in some situ-
ations. This issue will, however, not be discussed further in this text.

% See, e.g. Stark, Josh: How Close Are Smart Contracts to Impacting Real-World Law? http://
www.coindesk.com/blockchain-smarts-contracts-real-world-law/ (23 August 2016).
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programming logic and executing concrete varying outcomes based on the results of
this procedure.”’

Nonetheless, it is possible to give smart contracts characteristics that can be lik-
ened to those of conventional contracts — at least from a theoretical viewpoint — by
formulating their internal logic accordingly.?® In such cases, smart contracts begin
to show contract-like characteristics once digital assets have been transferred to
their control and once they are transferred again in order to redistribute them accord-
ing to the prespecified criteria.?’

Contract Law and the Interpretation of Smart Contracts

Contracts are a key legal instrument for private operators as they execute changes in
their legal relations or try to prepare for future turns of events. Contracts also enable
organised collaborative activity and are often used to carry out economic activity.*
The definition of the term “contract” contains a number of different meanings. First
of all, the term may refer to the conclusion of the agreement itself, therefore describ-
ing the parties’ commitment to the contract. Secondly, it may refer to the contents
of the agreement, therefore determining the parties’ rights and obligations in rela-
tion to one another. Thirdly, it may refer to the actual document in which the terms
of the contract have been specified.’!

Contract law is traditionally non-mandatory. In other words the parties can disre-
gard certain rules of presumption by implementing their own terms. This principle
of freedom of contract is the premise from which Finnish contract law also sets out.
For a number of reasons, however, freedom of contract is restricted by certain man-
datory rules regarding the content of agreements.*> The main principle is, nonethe-
less, that parties can exercise full freedom in deciding whether to enter into a
contract, with whom, in what manner and with what terms. The right to decide on

’BBVA Research — Digital Economy Outlook October 2015, p. 4 (https://www.bbvaresearch.
com/wp-content/uploads/2015/10/Digital_Economy_Outlook_Oct15_Capl.pdf) (23  August
2016)

2 Koulu 2016, p. 65: “[...] the smart contract operates with a similar logic to ‘traditional” contracts:
the will of both parties to enter the agreement is needed in order for it to be valid”.

2Tt must be noted, however, that the aforementioned course of events is only a presumption, and
the smart contract can also remain at a stage where it functions purely as a re-router built to transfer
data or, for instance, the contents of one crypto-wallet to another (Bourque and Fung Ling Tsui
2014, p. 10). The legal status of such smart contracts can indeed be questioned with good reason,
at least from the perspective of contract law. Therefore, their interpretation would seem to require
case-by-case evaluation.

Hemmo 2003, p. 4; 2006, p. 27.
31 Saarnilehto et al. 2012, p. 310.
2Hemmo 2003, p. 77.
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the dissolution of a contract has also been considered an important, yet separate,
part of freedom of contract.®

In addition to the principle of freedom of contract, the Finnish legal system also
acknowledges the principle of pacta sunt servanda, that is, agreements must be
kept.** Various sanction mechanisms also make it necessary to abide by the con-
tracts one has entered into, since the other party has the opportunity to claim dam-
ages or enforce the contract by the help of the authorities.*

In this publication, we will address contracts as individual agreements con-
cluded between rational and equal private parties with the main purpose of organ-
ising economic legal relations. Due to practical reasons, our presentation of
Finnish contract law will be limited to a rather general level, focusing on the
mechanisms leading to the conclusion of a contract. Our goal in this endeavour is
to analyse through doctrinal research® and as straightforwardly as possible those
aspects of contract law which are relevant to the interpretation of smart contracts.
This perspective leaves out several significant legal themes which we are not able
to explore in this publication. Since there has been little research on smart con-
tracts, this type of approach is necessary in order to define them and assess them
in a legal context.

Legal Acts, Declarations of Intent and Contracts

The relationship between legal acts and contracts has so far been widely discussed
in Finnish legal literature, and scholars have tried to find differences in the meanings
of these terms. Recently, however, these terms have increasingly often been used as
synonyms for each other,”” although Finnish legislation still includes well-
established expressions which utilise the term legal acts. In this publication, we will
adhere to the practice of using the two terms synonymously.

Consent, declaration of intent and the purpose that this intent becomes known to
the other party have all been considered sine qua non for a legal act. Consent refers
to a party’s free will to become bound by the contract. In addition, this consent must
become known to the recipient in one way or another.*® Declaration of intent refers

3 Hemmo 2003, pp. 69, 72 and 75-77.

3 Section 1(1) of the Finnish Contracts Act (228/1929): “An offer to conclude a contract and the
acceptance of such an offer shall bind the offeror and the acceptor as provided for below in this
chapter”.

3 Hemmo 2003, p. 14; Saarnilehto 2009, pp. 161-163.

¥ Doctrinal research, or legal dogmatics, attempts to study law as it currently stands. See more:
Hirvonen 2011, pp. 21-26.

37For example, Mika Hemmo has used these two terms as synonyms. For more, see Hemmo 2003,
pp- 10-11 and Hemmo 2006, p. 26.

¥ Saarnilehto et al. 2012, p. 323.
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to the expression of a party’s® free will as a prerequisite to the conclusion of a
contract. Both parties are free to decide what their will is and how they are bound to
the decision. Although the declaration of intent should by principle be directly
addressed to a certain other person or group, even a declaration of intent addressed
to a more vaguely specified person or group of people can be seen as valid.*’ This,
however, requires a restriction of some sort regarding the targeted group, as entirely
unspecified public declarations of intent have by principle been considered non-
binding. The reasonable impression that the declaration has had on the recipient has
been utilised as a key argument in assessing whether or not the declaration has bind-
ing effects. For instance, an advertisement in a newspaper has not as such been
considered a sufficient offer.*! On the other hand, an automat which has been set up
with its for sale items and relevant information (regarding prices, methods of pay-
ment, products, etc.) may be considered a de facto offer which has been made to a
sufficiently limited audience, that is, those in the immediate vicinity of the automat.

The declaration of intent must be expressed clearly. That said, an implied expres-
sion of intent is also valid, and intent can be expressed through various forms of
communication. The thought or idea of an agreement alone, however, does not con-
stitute a declaration of intent. The method, form and audience of the declaration are
not subject to overly strict regulation, and it is in fact sufficient that consent is
expressed in one way or another.* It is also not imperative to apply an overly strong
presumption on the necessity of such a declaration. Not all methods of concluding
a contract even require a proper declaration of intent. Additionally, the declaration
of intent does not need to be entirely separate from the agreement, as a contract can
also be concluded based on passivity or concrete actions.* It follows that a party’s
true will to be bound and some expression of this intent are of key importance.

A contract is a bilateral legal act which establishes rights and obligations for the
parties to it. Only the parties to a contract may demand that these obligations should
be met. A third party only has this right in certain exceptions.* In Finnish jurispru-
dence, contracts have traditionally been defined as the combination or amalgama-
tion of two or more legal acts requiring one another. In some cases, specific
requirements as to form must also be met, or certain actions must be performed
before a contract can fully enter into force.* The conclusion of a contract is often

*1In Finland, “legal acts” can be concluded by all natural persons (i.e. humans) and legal persons
for whom requirements have been set in order to have legal capacity. Questions about legal entities
may arise especially in relation to decentralised autonomous organisations but also about the dif-
ferent interpretations relating to the nature of smart contracts. Some researchers have considered
smart contracts as agents based on algorithmic contracts acting for and on behalf of their principal
or even independent legal entities. See, e.g. Scholz, Lauren Henry: Algorithmic Contracts (draft,
2016) and Bourque and Fung Ling Tsui 2014, pp. 18-19. Questions about legal entities have their
own connection to smart contracts, but that will not be considered any further in this text.

40Saarnilehto et al. 2012, p. 323.

“'Hemmo 2006, pp. 78-79.

42Saarnilehto et al. 2012, p. 328.

“Hemmo 2003, pp. 11-13.

#Norros 2007, pp. 1-3

4 Saarnilehto 2009, p. 3; Saarnilehto et al. 2012, pp. 367-368.
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related to the organisation of economic activity.*® In recent decades, however, the
social dimension of contracts has also been emphasised. A reasonable balance in
terms of the material content of a contract has been considered a prerequisite for the
binding effect of a contract. In addition, parties in a weaker position are not thought
to have a very extensive duty to investigate or make enquiries.*’

Mechanisms for Concluding Contracts

The so-called offer—acceptance mechanism, as it is regulated in the Finnish Contracts
Act, is seen as the traditional method for concluding a contract and is based on two
legal acts. As contracts are becoming all the more diverse, the offer—acceptance
mechanism is not, however, always the most accurate description of the process
leading to the conclusion of a contract.*® Under section 1 of the Contracts Act, the
offer to conclude a contract and the acceptance of such an offer are binding in regard
to the offeror and the acceptor. The Contracts Act, however, does not apply to con-
tracts of standard form or contracts which require acting upon in order to become
effective.”” The response to the offer must be delivered on time and must accept the
original offer as such. The Contracts Act provides that a response that purports to be
an acceptance, but includes additions or restrictions, is to be deemed a rejection
constituting a new offer directed at the original offeror.*

Mechanisms for concluding a contract not regulated by the Contracts Act include
contracts concluded through negotiation, implied contracts and tacit agreements.
Standard-form contracts are also considered to be formed outside the offer—accep-
tance mechanism.>! Aside from contracts concluded via the offer-acceptance mech-
anism, implied contracts and tacit agreements are the most relevant to smart

“This characteristic has at least been heavily emphasised. See Hemmo 2006, p. 24.

47See, e.g. Hemmo 2003, pp. 19-24. The so-called social civil justice emphasises the mutual trust
between the parties and the principle of equity of contracts. An unreasonable contract or individual
term may, therefore, be amended by the court for reasons of equity. This feature of Finnish contract
law will most likely be applied to smart contracts as well. Only time will tell, however, whether
courts will have the competence to evaluate whether a smart contract written in computer code is
equitable.

“Hemmo 2003, pp. 96-97.

“These kinds of contracts, which require acting upon (the interposition of something), are called
real contracts and, in legal literature, have been considered to have very little importance in
Finland. “Reaalisopimuksen sitovuuden edellytyksend on sopimuksen kohteen luovuttaminen
toisen hallintaan” [For a real contract to be binding the subject matter of the contract must be
handed over to the other party’s possession]. See Hemmo 2003, pp. 100 and 180-181.

SFinnish  Contracts  Act  (228/1929, as  amended):  http://www.finlex.fi/fi/laki/
ajantasa/1929/19290228#L3 (23 August 2016). The Contracts Act includes more detailed provi-
sions about responses given on time, power of attorney and invalidity of juristic acts.

S'Hemmo 2003, pp. 129-137.


http://www.finlex.fi/fi/laki/ajantasa/1929/19290228#L3
http://www.finlex.fi/fi/laki/ajantasa/1929/19290228#L3
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contracts. In addition, smart contracts may contain similar characteristics to con-
tracts requiring acting upon in order to become effective.

Implied contracts refer to a situation where a contract is seen to have been con-
cluded without explicit expressions of intent but rather based on social norms. In
these situations a contract has been concluded based on some action, without any
oral or written exchanges. Typically these actions have similar qualities to a contract
and are part of a prevalent social convention which both parties are deliberately
participating in.> Examples offered by legal literature of such social conventions
could be using public transportation or parking in a paid parking lot. Using an
automat has also sometimes been placed in this category. In summary, implied con-
tracts are contracts based on certain facts inducing a contractual relationship but
where no explicit offer—acceptance mechanism takes place.

The term “tacit agreements” is also used to describe a slightly similar phenom-
enon. The term refers to the conclusion of a contract through a situation in which no
explicit declaration of intent can be detected, although the parties collaborate in a
way that indicates the existence of a contractual relationship.> It has been stated in
legal literature that it is mostly a matter of taste which term to use.’*>> When parties
collaborate in a way that denotes a contractual relationship, a contract is seen to
have been implicitly concluded, even though the method and time of conclusion and
the contract itself cannot be shown. Therefore, if parties have commenced action as
if the contract were in force, despite the contract’s itself remaining in the stage of
negotiations or not yet having being concluded, an implicit contract may be in force
between the parties. The interpretation of whether a tacit agreement has been con-
cluded is based on overall evaluation, in which circumstances strongly speaking in
favour of the existence of a contract can prove that a tacit agreement has entered into
force. However, even rather minor arguments against the existence of a contract can
relatively quickly lead to the conclusion that no tacit agreement has been reached
between the parties.*® Interpretation should not be too liberal in order to avoid par-
ties being bound to contracts they have not declared their intent for.>’

According to legal literature, a declaration of intent leading to the conclusion of
a contract can be expressed by the parties through the exchange of assets or services
with one another. A similar transaction-based interpretation has also been outlined
in regard to smart contracts.”® A declaration of intent by acting upon it can, for
instance, take place in the purchase of items from a vending machine. In this case,
the proprietor selling items and services via the vending machine has implicitly
displayed its desire to conclude a contract with the terms specified by the vending
machine. This is supported, for example, by the fact that the proprietor has first had

2 Hemmo 2003, pp. 131-133.

3 Hemmo 2006, p. 88.

*TImplied contract or tacit agreement.
3 Saarnilehto et al. 2012, p. 385.
*Hemmo 2003, pp. 133-136.
S"Hemmo 2006, p. 88.

¥ Koulu 2016, p. 65.
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to obtain the vending machine and a location for it, set up the vending machine and
fill it with products, programme the vending machine and make it operational before
any contracts can be concluded. The user also expresses their will to be bound to the
transaction similarly via the vending machine. The vending machine example can
also be described using the offer—acceptance mechanism; however, tacit agreements
seem more relatable to the reality of the phenomenon.>

The Supreme Court of Finland has stated in case KKO 2010:23 regarding private
parking enforcement that the offer—acceptance mechanism of the Contracts Act no
longer corresponds with all situations related to the conclusion of a contract.
Contracts concluded via automats were mentioned in the ruling as another relevant
example of these types of contracts.®” The conclusion of a contract can therefore
also be attributed to external characteristics presented in the parties’ actions.®!

Conclusion of a Smart Contract

In the previous section, we presented a number of mechanisms for concluding a
contract. In this section, we will be comparing these mechanisms and evaluating
how well contract law doctrines regarding the conclusion of contracts are applicable
to smart contracts.®

Especially in the offer—acceptance mechanism of the Contracts Act, the parties’
declarations of intent are explicit; in other words the acceptor is given the details of
the offer and the offeror is given information on the response. On the other hand, as
explained previously, consent can be expressed implicitly, for instance, through co-
operation with the other party or the performance of duties. Since the doctrine on
declaration of intent holds a strong principal position in the Finnish legal system,
this must also be taken into account when discussing the conclusion of a contract
from the perspective of smart contracts.

In reference to what has been discussed previously, it appears possible that smart
contracts can be concluded based on the parties’ declaration of intent. Although it

% Saarnilehto et al. 2012, pp. 384-385.

OKKO 2010:23: “Esimerkkeinéi sopimuksista, joiden syntymisen edellytysten tarkasteluun
oikeustoimilain periaatteet tuntuvat riittdmdttomiltd, on usein mainittu muun muassa erilaisia
teknisid viilineitd, kuten automaatteja hyvdaksi kiyttien tehdyt sopimukset sekd sellaiset sopimuk-
set, joita tehdddn pdivittdin ja toistuvasti suuria mddrid ja jotka keskeiseltd sisdlloltddan ovat aina
samanlaisia [...]”. [As examples of contracts, the conclusion of which the principles of the
Contracts Act seem insufficient to explain, two similar contract types can be mentioned: contracts
concluded using various technical devices, such as automats, and contracts concluded again and
again in large quantities which are essentially always the same by content.]

oI Saarnilehto et al. 2012, pp. 384-385.

©2This may also be interesting in order to evaluate the effects on third parties, i.e. ultra partes. Even
though the matter will not be discussed further in this text, it contains very important follow-up
questions outside of contract law, e.g. in relation to tort liability, consumer protection, jurisdiction,
conflicts of laws as well as dispute resolution.
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seems that the offer—acceptance mechanism can be applied to smart contracts, their
conclusion seems to be better explained by the processes leading to tacit agreements
and implied contracts. In the context of the offer—acceptance mechanism, the parties
would come to a binding agreement via the offer of one party and the acceptance of
the other. Only thereafter are transactions or other actions performed in accordance
with the contract. With smart contracts, the intent of the party responsible for plac-
ing the smart contract in the blockchain seems to manifest in the same context
where a contracting party transfers a certain digital asset to be managed by the smart
contract.®® Declaration of intent does not therefore appear to occur separately from
the conclusion or execution of a smart contract but is rather an immovable part of
the contract itself.* Then again, if observed in light of the offer—acceptance mecha-
nism, a public smart contract added to the blockchain to which the party has trans-
ferred assets for management may perhaps be interpreted as an offer.® Respectively,
another party’s joining the smart contract may be seen as acceptance of the offer.%

The expressions of intent in the conclusion of a smart contract share many char-
acteristics with a tacit agreement, where the contract is concluded by parties
exchanging assets. When a party transfers the sum into the smart contract, and the
other party begins to act based on the smart contract, the expressions of intent of
both parties are included in the actions taken. Even though no deliberate expressions
of intent are given, the actions of the other party are required in order to be bound to
the contract.’” A parallel can be drawn between this situation and the previously
mentioned situation involving an automat. This interpretation is enforced partly by
the fact that Szabo has mentioned in some of the first publications about smart con-
tracts that an automat is the simplest form of a smart contract.®

% This manner of concluding a contract includes some similarities to the aforementioned real con-
tracts. While real contracts often require the subject matter of the contract to be lodged in the
custody of the other party, it would have to be separately evaluated to what extent the transferred
sum controlled by a smart contract could constitute such a subject matter.

%Koulu 2016, p. 65: “The declaration of intent is not separate from the formation of the contract
or from the execution of it”.

9Tt is a question of its own whether this type of offer and its acceptance are precise enough to meet
the requirements of the offer—acceptance mechanism. When an announcement alone that a party is
willing to conclude contracts does not necessarily constitute an offer (but rather an invitation to
make one), the smart contract in the blockchain might not be such a specific offer either. See, e.g.
Saarnilehto 2009, pp. 42-43.

®What may become interesting is the type of situation in which a complex smart contract has a
wide range of unspecified creators, where it may be impossible to identify the offering party. A
compelling question here is for instance how a group like this can validly act as an offeror. This
theme will not, however, be discussed any more widely in this article.

7A different interpretation could be formed in a situation where it would be possible to commit to
a smart contract by mistake or without understanding its true code-form content. These types of
situations may be possible as the use of smart contracts becomes more popular, and it will be
important to observe these situations in the future.

®Despite previous evaluations, a smart contract is not, for example, a mechanical automat contain-
ing beverages, but rather a programme which performs a specified action based on its programmed
execution logic. A nearly infinite amount of different kinds of smart contracts can be programmed,
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Based on aforementioned details, acts performed by the parties of a smart con-
tract can likely be thought to fulfil the definition of declaration of intent.® Therefore,
at least certain types of smart contracts can feasibly be concluded either by acting
upon them or implicitly, as demonstrated in the aforementioned vending machine
example. Here the “creator” of the smart contract announces their will to conclude
contracts by building a smart contract in the blockchain and transferring, for exam-
ple, certain assets to it. The other party of the smart contract expresses their will to
be bound by performing an act in accordance with the terms of the contract, there-
fore accepting the offer without a distinct and explicit declaration of intent. Finally,
when the preconditions specified in the smart contract are met, it executes itself
automatically and, for example, redistributes the digital assets placed under its man-
agement or performs other tasks it has been appointed with, following which the
contract can be thought to have been expired.”

However, not all smart contracts are as simple in reality. Next, we will discuss
examples of different types of smart contracts and aim to highlight their various
characteristics.

Can Smart Contracts Be Used to Perform Legal Acts?
Case: API Oracle

The first example is about so-called oracles, in other words routers connecting a set
of application programming interfaces (APIs). This type of smart contract collects
data from one or more third-party software interfaces or other sources and relays the
collected information into the blockchain.

The main purpose of oracles is to provide information to other smart contracts in
order to monitor the fulfilment of the terms of the contract. This is to ensure that one
of the basic requirements of a functional consensus architecture is met: each party
must be able to check the validity of the information in the blockchain. If the smart
contracts were to monitor the fulfilment of the terms of the contract via information
available on typical websites or third-party software interfaces, then the risk would
be that each party would find different results, thereby undermining the reliability
of the contracts. Hence all factors which will affect the smart contracts must be
brought into the blockchain through oracles.

so it is quite probable that not all smart contracts can be seen to involve the type of (at least
implied) declaration of intent that is required to conclude a legally relevant act.

®In this chapter we have discussed smart contracts in accordance with the definitions described
previously in this publication. In addition, it has been considered that a smart contract only has one
creator and is joined by only one other party.

OThe true intelligence of smart contracts can be questioned, as they do not contain artificial intel-
ligence in themselves, as has been stated previously in this publication. A smart contract should
thus be perceived as an automated mechanism which performs its defined functions as certain
preconditions are met. The established term “smart contracts” is thus somewhat deceiving.
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Quite understandably, there are some trust issues related to using individual ora-
cles, where one wants to maintain the benefits of using decentralised consensus
architecture. In its simplest form, however, a smart contract functioning as an oracle
would appear as follows:

pragma solidity 70.4.11;

contract Oracle {

address oracle;
uint[] public data;

function Oracle () {

oracle = msg.sender;

function reportData (uint newData)
{
require (msg.sender == oracle);
data.push (newbData) ;

Obviously the oracle in itself does not resemble what is commonly understood in
our contract law as a contract. The example given above contains no typical features
of a contract. In addition, the smart contract does not include identifiable parties and
therefore does not include anyone’s expression of intent. Its only purpose is to col-
lect data from one location and send it to another. This type of a smart contract
functions specifically as a programme designed to relay data. This example quite
clearly illustrates the problems caused by the discrepancies between the terminol-
ogy and contents of smart contracts. Even though the entirety of the contracts which
the oracle is a part of may resemble a typical contract, the oracle in itself would still
be nothing more than a programme designed to relay data.

Case: Search Engine Optimisation

A slightly different example of a smart contract is a basic service level agreement.
This type of contract could, for example, be used to estimate the success of search
engine optimisation. In this scenario, a buyer looking to purchase search engine
optimisation services has created a smart contract into a blockchain, specifying the
optimisation services required. The buyer will deposit the offered amount of value
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into the contract. A seller who wishes to enter into the agreement does so by also
depositing an amount of value into the contract as collateral. Once the deadline
specified in the terms of the smart contract is due, the contract will assess whether
the buyer’s domain is amongst the top three Google search results for the search
term “example”, conducted by a specified oracle. If the terms of the contract are met
at the time of the deadline, the seller will receive both of the deposited sums.
Conversely, if the terms are not met, both of the deposits will go to the buyer. The
described smart contract could be written as follows:

pragma solidity 70.4.11;

contract GoogleSearchOracle {
function getRanking(string url, string searchTerm) constant
returns (uint);

}

contract ServicelevelAgreement ({

GoogleSearchOracle oracle = GoogleSearchOracle (0x8b208798
4b3b3£f15450a644887£100d49559bb0cc) ;

address buyer;
address seller;

uint price = 190 ether;

uint collateral = 2 ether;

uint maxAcceptedRank = 3;

string domainName = "http://www.example.com/";

string searchTerm = "example";

// 2017-10-15 at 0 hours 0 minutes 0 seconds in Unix time
uint deadline = 1508025600;

function ServicelLevelAgreement () payable {
require (msg.value == price);

buyer = msg.sender;
// The contract can be canceled as long as it hasn't been

// accepted by anyone
function cancel () {
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require (msg.sender == buyer);

require (!seller);

selfdestruct (buyer) ;

function accept () payable {
require (!seller);
require (msg.value == collateral);

seller = msg.sender;

function doSettlement () {
require (seller);
require (now >= deadline);

// By default, send the deposit to the seller of the
// service...
address recipient = seller;
// ...but, if failed to reach the agreed service level,
return the deposit to the buyer
if (oracle.getRanking(domainName, searchTerm) > maxAc-
ceptedRank) {
recipient = buyer;

if (!recipient.send(price + collateral)) {
throw;

In this example, the buyer has drafted a contract-like digital instrument and deployed
it in a public blockchain. This act can be interpreted as an indication of the buyer’s
willingness to enter into an agreement. The seller demonstrates the same willing-
ness to enter into an agreement by depositing the predetermined sum of value into
the contract. Such a construction is very similar to a tacit agreement and is therefore
quite a clear example of how legal acts can be performed with smart contracts.
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It is noteworthy, however, that although the smart contract in this example allows
the contracting parties to align their incentives in such a way as to achieve their
contractual goals, technically the arrangement itself does not involve any contrac-
tual obligations for the seller to optimise the search engine results. Essentially the
contract constitutes a simple bet on the search result placement of a certain domain
on a given date, at a given time. It simply then follows from this bet that the passiv-
ity of the seller in this respect would result in the loss of the seller’s own deposit and
the forfeiting of the buyer’s deposit.”!

Based on this example, when evaluating the legal position of smart contracts and
the obligations and rights which they create for the parties involved, it bears
significance how and between which parties the smart contract was created.”” In
light of our current legislation dealing with contract law, the casuistic nature of the
evaluation is emphasised.

Case: Token Sale (a.k.a. Initial Coin Offering, ICO)

Smart contracts can also be used for purchasing shares in so-called token sales, or
initial coin offerings (ICO). The idea herein is somewhat analogous to crowdfund-
ing applied to pre-seed venture capital funding rounds for start-ups. As funds are
paid into the smart contract, tokens are transferred to the purchasing party to repre-
sent the ownership of shares. These tokens can be programmed to include several
types of functionality, including dividends, voting rights and access to goods and
services later on produced by the company.”

In this example, in order to raise funds for a start-up company, an issuer is offer-
ing to sell share-representing tokens for a predetermined price of 1 ether per token
and offers to accept all purchases conducted before the set deadline. The smart
contract could be drafted as follows:

"I Another perspective to the smart contract in this example is that of contractual penalties. It could
be interpreted that the deposit required from the seller in order to enter the agreement constitutes a
contractual penalty clause.

2Regarding the example, declaration of intent may manifest in different ways within the scope of
the applied conclusion mechanism, depending on which party is the creator of the smart contract
and which party is the one reacting to the smart contract. If a party of the arrangement does not act
as the creator of the smart contract or react to it by making a payment or digital signature, their
declaration of intent may be very difficult to prove.

3 For further information on ICOs, see e.g. Conley 2017.
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pragma solidity 70.4.11;

contract ICO {

address tokenIssuer;
uint collectedEther;
uint minFunding = 2500 ether;

mapping (address => uint) public balances;

83

// 2017-10-15 at 0 hours 0 minutes 0 seconds in Unix time

uint icoDeadline = 1508025600;
function ICO() {

tokenIssuer = msg.sender;
function mint () payable {

require (now < icoDeadline) ;

collectedEther += msg.value;
balances[msg.sender] += msg.value;

function transfer (address receiver, uint amount)

require (fundingSuccessful ()) ;
require (balances[msg.sender] >= amount)

balances[msg.sender] -= amount;

balances[receiver] += amount;

// If funding was successful, the token issuer

withdraw
// all deposits
function withdrawFunding() {
require (fundingSuccessful());

if (!'tokenIssuer.send(collectedEther)) {
throw;

// If funding failed, investors may withdraw their

// investments back

may
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function withdrawInvestment () {
require (now >= icoDeadline && collectedEther <

minFunding) ;

uint investment = balances[msg.sender];

balances[msg.sender] = 0;

if (!msg.sender.send(investment)) {

throw;
}
}
function fundingSuccessful() private constant returns

(bool) {

if (now >= icoDeadline && collectedEther >= minFunding)

return true;

}

return false;

function payDividends () {

function vote () {

In this case, the issuer of the token sale has drafted a smart contract and publicly
deployed it, specifying the offered price, the minimum funding threshold and the
termination deadline of the offer. Investors wanting to engage in an investment
arrangement with the issuer can do so by transferring their stake as cryptocurrency
tokens into the smart contract. Once the termination deadline has been reached and
the offer has expired, the smart contract will determine whether a sufficient amount
of funds has been committed to the funding round. If the minimum threshold has
been surpassed, the contract will release the funds transferred into the contract to
the issuer of the token sale, and the funders will be issued share-representing tokens
accordingly.

In this example, the expressions of intent of the parties are quite clear, and the
contract can be seen to have been concluded tacitly. The issuer’s expression of intent
(offer) is manifested in the act of deploying the smart contract into a blockchain,
and the funder’s reciprocal acceptance takes form in the depositing of the funds into
the smart contract. The situation can therefore be interpreted via the offer—acceptance
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mechanism found in the Finnish Contracts Act such that the issuer has shown their
willingness to enter into the contract by placing the smart contract into a block-
chain, and the funder has reciprocated by transferring the funds. If the offer has been
sufficiently identifiable then this interpretation is viable. The third example seems
to reinforce the understanding that a smart contract can be a contract in the typical
legal sense of the word, if an offer—acceptance mechanism can be sufficiently iden-
tified. This view is further reinforced when the example is interpreted analogously
in comparison with the vending machine example.”

Conclusions and Discussion

Smart contracts can be drafted on very different bases and for entirely dissimilar
purposes — not all of which meet the characteristics and the legal requirements of a
contract. Based on the empirics in section “Can Smart Contracts Be Used to Perform
Legal Acts?”, however, it seems rather clear that legal acts can be concluded in the
form of smart contracts. In this regard, the manifestation of intent through the
exchange of performances appears to be of focal importance. A similar mechanism
has been previously presented in the Finnish legal literature — namely, the vending
machine, where the implicit nature of declarations of intent is highlighted in the
formation of the contract. However, due to the fact that smart contracts are not spe-
cifically covered in the current legislation, legal ambiguity may arise as a conse-
quence of their conceptual unconventionality.”

In addition to the ambiguity in regard to the letter of the law, smart contracts can
also be subject to algorithmic ambiguity, so to speak. When co-operation is organ-
ised just by the programming code of a smart contract, trying to understand the true
legal content of the arrangement on the basis of the programming code alone can be
problematic.”® Although this chapter has described three examples of smart con-
tracts, in reality the number and the scope of possible applications may be practically

"4 This type of a smart contract seems to include characteristics of a contract containing conditions
precedent or subsequent. In so-called conditional sales, it can be agreed that the sale is only con-
cluded if a certain future event takes place. Conditions subsequent refer to uncertain events. In this
case the condition subsequent would manifest as the cancellation of the sale (and the return of the
deposit to Y) in case the ICO fails to attract sufficient amounts of funding. For more about the
conditions of a contract, see, e.g. Saarnilehto et al. 2012, pp. 401-402. Conditions and conditional
sales will not be further discussed in this publication.

>For a similar interpretation from the Estonian perspective, see also Kdlvart et al. 2016, p. 145.
76Conversely, however, it is worth noting that if a traditional contract were to be created in code,
this would require the contract to be arranged and presented as a process depicting interdepen-
dency: “if X, then Y, otherwise Z” (Mattila 2016, p. 15). Since the way in which traditional con-
tracts are worded can often result in ambiguity, this new use of formulas can in at least some cases
reduce the need for interpretation (Wright and De Filippi 2015, pp. 11 and 24-25). This kind of
development can at best lead to significant reductions in the costs caused by drafting contracts and
overseeing their execution.
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infinite. The variety of smart contracts may cause various legal issues, the effects of
which may be hard to anticipate at such an early stage.”

With the focus on such potential challenges, “soft law” arrangements, such as
so-called dual integration systems’® and systems based on various model
agreements,’ have already been developed to help prove the existence of a contract
in the legal domain.® It is thus likely that smart contracts will first and foremost be
utilised in the context of standard-form contracts and other kinds of simple contracts
that do not involve ambiguous legal terms. Nevertheless, engaging in discussions
about developing the legal doctrinal composition of smart contracts, both on the
national as well as the European Union level, should be considered an equally
important and topical approach in the matter.

In the literature on platform economy, boundary resources have traditionally
been understood as technical tools used to lower the threshold for third parties to
join part of a company’s platform ecosystem. The perspective of technical tools,
however, has yet to be applied to social boundary resources on a similar scale. Smart
contracts are a clear example of how social boundary resources are developing in an
increasingly technical direction. It is becoming increasingly difficult to draw a dis-
tinction between technical and social boundary resources of platforms. Social
boundary resources should therefore be perceived as technical enablers, similarly to
technical boundary resources.’!

Contracts in themselves have also not been formerly perceived as boundary
resources, in the sense that the network effects of a platform ecosystem could be
boosted by opening up so-called application contracting interfaces, ACIs (cf. appli-
cation programming interfaces, APIs). This would enable the creation of more

77Such questions may regard, for instance, the existence of a contract or the verification of its
content (code vs the parties’ true intent) as well as possible unintended errors left in the code. For
such errors related to the intent of the parties, it is likely that section 32(1) (concerning the so-
called error in declaration) of the Finnish Contracts Act can be applied if there is a conflict between
content and intent due to an error in the contract code. See, e.g. Hemmo 2003, p. 396.

"8Dual integration: “The idea of dual integration is to allow users to be able to have the certainty
of having a real world contract which can be taken to a court and enforced using established dis-
pute resolution processes in the jurisdiction(s) of the user(s) while also using a smart contract as
the primary mechanism for administering the data-driven interaction which attends to the agree-
ment between the parties” (https://erisindustries.com/components/erislegal/ (23 August 2016).

QOut of these openly developed solutions, the perhaps most significant one is Common Accord:
“[...] an initiative to create global codes of legal transacting by codifying and automating legal
documents, including contracts, permits, organisational documents and consents. We anticipate
that there will be codes for each jurisdiction, in each language. For international dealings and
coordination, there will be at least one ‘global’ code”. Well-known lawyer and crypto-oriented
legal researcher Primavera De Filippi is part of the Common Accord group. See http://www.com-
monaccord.org/ (23 August 2016).

% 0ne way to solve possible issues is by aiming to create general conditions of contract such as
INCOTERMS or Creative Commons for the use of smart contracts. One such example is the
Simple Agreement for Future Tokens (SAFT) initiative which aims to design a legally sound
framework for carrying out initial coin offerings in accordance with the US legislation. See https://
saftproject.com/ (5.12.2017).

81 For comparison: Gawer 2009; Ghazawneh 2012; Ghazawneh and Henfridsson 2013.
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highly automated digital contracting mechanisms, process automation that reaches
further beyond companies’ own information systems, as well as more automated
and more dynamic networks of contracting parties.

In general, smart contracts can be expected to disrupt the development of the
platform economy by enabling unprecedented ways to co-operate in open platform
ecosystems. As for managerial implications, companies should address the follow-
ing three considerations:

1. How can smart contracts be used to lower the threshold for third parties to enter
the company’s platform ecosystem, in the same manner as technical boundary
resources have been used for opening interfaces and offering ready-to-go tools
for development?

2. In cases where companies have several contracting interfaces towards their cli-
ents, suppliers and other interest groups, which interfaces are suitable for the use
of smart contracts with each respective party?

3. If several parties are subjected to the same smart contract in a vending-machine-
like manner, are contractual arrangements required by successful business strat-
egy becoming more fragmented, if individual deliveries are comprised of several
constituent parts of separate suppliers?
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Abstract Many technological innovations have led to the emergence of the platform
economy in recent years. This development is changing the entire landscape of busi-
ness in the era of digitalisation. However, the impacts of the platform economy on
public services and government are not well known. In this article we study the
potential for the digital platform economy to help restructure the public sector. Firstly,
central features of the new platform technology are explored, pointing to an algorith-
mic revolution, big data and cloud computing. Platforms are used in coordinating
market transactions in an extremely efficient way. In order to apply the platform
concept to the public sector, an experimental approach is needed; public platforms
cannot be built by transposing mechanical models of the private sector to the public
sector, because the market logic of public services is quite different than open mar-
kets. To illustrate the challenges and possibilities of the platform economy, we
explored a few cases from Finland such as “Suomi.fi” digital service platform and its
background technology, which is based on a national architecture for digital services
developed in Finland applying X-Road technology created originally in Estonia. As a
special case, we studied the Finnish solution to the digital health-care system. The
case of “Kanta Services” exemplifies the challenge to simultaneously develop open
and secure data systems for health care. Finally, we point out the importance of citi-
zen-centred approaches in developing platforms for the public sector.
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Introduction

In recent years, information and communication technology has taken considerable
leaps towards a digital revolution of service systems in the public sector as well as
in business (Zysman 2006). The issue is not only to reform services by applying
digital technology but even more to create entirely new services. This is based very
much on the emergence of digital platforms as a new way to coordinate actions of a
great number of actors in society. A platform generates and orchestrates a market-
place where supply and demand meet in a transparent and effective manner. At the
same time, three other new features have opened new applications of information
technology. They are artificial intelligence, big data and cloud computing. Cloud
computing, in particular, is liberating service producers from extra investments in
infrastructure and software. Artificial intelligence makes it possible to analyse data
and big data in a way that over-performs human experts in many fields of expertise.
These developments have made possible the emergence of the platform economy as
a new phase of the economy.

In this article, we consider how the platform economy is changing public ser-
vices and government. First we explain the need for restructuring government ser-
vices. We point out that the platform economy might be the next big thing in public
sector innovation. Then we explore the basic features of the platform economy,
stressing how it will change the logic of business. We connect the platform economy
to other recent developments of technology, especially cloud computing. We also
consider the sharing economy as a form of the platform economy. It is important for
the public sector, because it is based on citizens’ own activity and thus is a form a
democracy.

The majority of this article is devoted to addressing the question of how to ben-
efit from the platform economy in the public sector. In particular, the possibilities
for restructuring public services by platforms are clarified via the chosen case stud-
ies. We have selected the new Finnish architecture for public services as an impor-
tant case, because it is a complicated system exemplifying many features of the
platform economy. Suomi.fi is a comprehensive service platform for almost all digi-
tal services of the Finnish public service and government. For health care, Kanta
service is another comprehensive service platform in use in Finland.

Health care is a promising application of the platform economy, but it also pres-
ents a very complex and challenging task to secure the personal and very sensitive
data of clients. Many of the current health-care platform actors are doing business
mainly in the self-monitoring, lifestyle or preventive health-care sectors, and not
providing clinical patient care (see, e.g. Smedlund 2016). Therefore we analyse the
issue of data ownership and stress the right of a citizen to own her own data (MyData
principle). In the conclusion, we discuss the conditions for developing an effective
and secure public sector using the platform as a central tool.
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The Need for Restructuring Government Services

Reinventing the form of government has been a global trend for some time.
Phenomena such as privatisation or decentralisation have been tried at all levels of
government. The promises of government reforms usually include enhancing effi-
ciency, cutting costs, delivering better outcomes and strengthening citizen choice.
In practice, actions have often included steps such as simplifying the regulatory
framework or introducing new commercial actors within the public policy fields.
These changes are being driven by a variety of forces, including a more globalised
and networked world, rising citizen expectations, new technologies, increasingly
complex problems facing governments and — particularly since the 2008 economic
crisis — tight budgets.

Governments are also seeking to innovate. Governments seek to innovate in how
they work, in the services they provide and how they provide them and in how they
interact with citizens, businesses and civil society. Whatever the reason, the consen-
sus seems clear: public sector organisations need new ways of working (OECD
2015). The overall goal of government innovation is to deliver better outcomes,
such as better use of public resources, more open and trusting societies and strength-
ened justice and care for citizens from all walks of life (OECD 2017).

At the same time, the challenges facing governments are more complex due to
technological and cultural changes, demographic changes and the global movement
of resources and people. Similarly, public sector innovation has several limitations;
for example, there are substantial inherent structural barriers, limited investment for
innovation and deeper cultural barriers blocking disruptive thinking. In addition, the
open use of public data and knowledge remains challenging in many places. On top
of this, the analysis of innovative government remains limited and fragmented.
Harnessing creativity in the public sector requires developing a better understanding
of what creates successful innovations where the mechanics of change and its
enabling factors are understood, alongside an understanding of the particular chal-
lenges faced by the public sector and the needs and preferences of its users (IPP
2017). For example, the OECD has continuously called for a suitable framework
and tools for measuring public sector innovation (IPP 2017).

The newest and currently most pressing questions for reforming governments
have been analysed by the OECD Observatory of Public Sector Innovation (OECD
2017). These questions include how to make the most of technology, how to work
with citizens and draw on the abilities of society at large to address needs and how
to rapidly test new approaches and ways of working in a fast-changing world.

In answering these questions, the platform economy can play an important role.
It can be said that the platform economy is currently and will continue to be the
state-of-the-art in public sector innovation. Because platform economy disruption is
generally seen as the beginning of something new, something different and some-
thing cutting edge, it is also anticipated that it can transform how we make social
and political choices (Vazquez Sampere 2016; Kenney and Zysman 2016).
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The ABCs of the Platform Economy: Algorithmic Revolution,
Big Data and Cloud Computing

The recent development of information technology has created possibilities for
totally new solutions to many problems, which were difficult to manage earlier. We
refer here to digital platforms, which are extremely effective ways to connect differ-
ent actors of society. More specifically, the core problem that needs to be solved is
the coordination problem. By this we mean the problem of coordinating actions of
many actors who do not know each other. Typically, we face the coordination prob-
lem in a market, where sellers and buyers try to find each other and perform a trans-
action. In time before information technology, the coordination problem was solved
by organising geographic (local) marketplaces for meetings and transactions. In
local markets, trust was created through personal acquaintances. Business transac-
tions are increasingly taking place in virtual spaces. Platforms, however, are more
than virtual marketplaces — the essence of platforms is in their ability to enhance the
co-creation of value that results in systemic offering of products and services
(Smedlund 2016). The conditions for trust are quite different in the platform econ-
omy than in a “meeting economy”.

It is interesting that the coordination problem has not yet been solved in a satis-
factory way. To improve trust, several security improvements have been proposed.
The newest approach is blockchain technology used in the Bitcoin money (cf. Owen
2015). Blockchain is a distributed database that maintains a dynamic list of ordered
records, “blocks”.! Each block contains a timestamp and a link to a previous block.
This architecture makes it difficult or even impossible to change blocks afterwards.
What is important is that a blockchain database is managed autonomously, and there
is no need for supervising it.

The development of the Internet, the growth of the calculating powers of com-
puters and software innovations opened the way for emerging digital platforms.
Platforms are “software-based products or services that serve as a foundation on
which outside parties can build complementary products and services” (Tiwana
2014, 5). Software platforms provide the core functionality shared by apps that
interoperate with them together with interfaces, which they interoperate. Thus plat-
forms are places where end users can benefit from the offer of applications. They
can be likened to department stores, where different brands offer their products and
deliver them from a warehouse. Among physical products, department stores also
usually provide services such as barbershops and spas.

It is important to distinguish between platforms and single service providers. In
a platform there are many service providers using the same platform. Therefore an
ecosystem can emerge around the platform. An ecosystem on a platform is a com-
bination of the platform and apps that interoperate with it (Tiwana 2014, 6). In busi-
ness, competition is now taking place between ecosystems. A noteworthy example
would be the competition between Apple and Nokia, where Apple succeeded to

Thttps://en.wikipedia.org/wiki/Blockchain, accessed March 31, 2017.
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create a viable ecosystem with hundreds of thousands of application providers and
destroyed the business of the leading cell phone producers. The advanced technol-
ogy of Apple phones was not the major reason for winning the battle. Instead it was
the ecosystem approach.

In a platform economy, owners of platforms occupy a central position. They
bridge end users and app providers, making transactions easy to perform. Platform
owners build the infrastructure and develop software, an interface for an app devel-
oper to enter the platform. The architecture of platforms is new and based on cloud
computing, meaning that app providers or end users are no longer in need to make
their own investments of infrastructure, data storage or even software. The Apple
Store is a good example of this kind of development.

In recent years, a new kind of economy has been developing alongside the plat-
form economy. It is the sharing economy, which refers to peer-to-peer based sharing
of goods and services. A good example of this is Uber, which connects car owners
and people in need of local transportation. Quite often the term sharing economy is
used in a more general sense meaning just using an online marketplace for selling
and buying products and services (like Zipcar, see Sandararajan 2013). But then all
online business turns out to be in the sharing economy.

The core of the sharing economy is to provide ordinary people an easy way to
benefit from their assets like apartments, cars, sports equipment or even skills and
knowledge. To be effective, digital platforms are needed for sharing. An important
question is where does the profit come from and whom does it benefit? Platform own-
ers could earn a slice from each transaction, and asset owners earn from rents and
services. But it is important to note that a sharing economy includes also voluntary
actions and collaborative consuming without direct business implications. In this kind
of social sharing, platforms are provided by non-profit organisations (Gore 2014).

The platform economy is connected to the general development of information
technology. Especially important is an algorithmic revolution, by which John
Zysman (2014) means that “tasks underlying services can be transformed into for-
mal, codifiable processes with clearly defined rules for their execution”. In the algo-
rithmic revolution, activities are formalised and codified, and therefore they become
computable. An algorithmic revolution opens paths towards artificial intelligence:
developing algorithms for analysing data and making decisions.

An extremely interesting idea is to combine big data and artificial intelligence.
IBM’s Watson intelligent system has been the most successful application of this
model. The system is over-performing many experts in medicine and other fields of
high expertise. With Watson, one can analyse and interpret all data, including
unstructured text, images, audio and video, utilise machine learning and create
chatbots.?

Almost all platforms use cloud computing that delivers computing services such
as data storage, computation and networking. Users will get the services at the time,
to the location and in the quantity they wish to consume, with costs based only on
the resources used (Kushida et al. 2014).

2IBM. 2017. https://www.ibm.com/watson/, accessed March 31, 2017.
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Cloud computing architecture has three layers:

I. Application: Software as a Service (SaaS), e.g. Google Docs
II. Platform: Platform as a Service (PaaS), e.g. Windows Azure
III. Infrastructure: Infrastructure as a Service (IaaS), e.g. Amazon Web Services

As a whole, cloud computing makes it possible that a service provider does not
need to invest in extra resources for computing. Cloud computing is transforming
computing from scarce to abundant resources (Kushida et al. 2014). Kushida et al.
(2014) argue that cloud computing is becoming the fundamental infrastructure of
the global economy.

In summary, there are many parallel trends in modern information technology
that together lead to the emergence of the platform economy. These trends include:

A. Algorithmic revolution and artificial intelligence
B. Big data and data analytics
C. Cloud computing

This “ABC” combination is the background for our analysis of restructuring pub-
lic sector and public services by platforms. Often the platform economy is consid-
ered a phenomenon of the private sector, not directly affecting the way public
services are organised. To better understand the impact of the platform economy in
restructuring public services and governance, we can consider changes the platform
economy is causing. First of all, we have to consider the platform economy from the
viewpoint of economics, not so much as a bundle of technological innovations.

From an economic perspective, platforms are “two-sided markets” or “multi-
sided markets” that facilitate the exchange between different types of consumers
that could not otherwise transact with each other (Gawer 2014). The attraction of
using platforms is based on network effects. One group of agents benefits from the
size of other groups that join the platform. The network effect is the dominant view
in analysing the economics of platforms. Sometimes the network effect works so
cumulatively that ultimately some platform or its ecosystem will win and “take all”
(Eisenmann et al. 2006). Amazon is an example of such a winner-takes-all scenario;
it is clearly dominating the market of online bookselling. Currently the platform
economy is also re-engineering journalism and publishing; the convergence between
journalism and platform companies was recently charted by Bell and Owen (2017).
In the span of 20 years, journalism has experienced three significant changes in
business and distribution models: the switch from analogue to digital, the rise of the
social media and now the dominance of mobile and platforms. This last phase has
seen large technology companies dominate the markets for attention and advertising
and has forced news organisations to rethink their processes and structures (Bell and
Owen 2017).

The sharing economy is growing rapidly. It shows how effectively a platform
economy is creating new markets for small producers and service providers. To
provide some examples, Etsy (etsy.com) is a New York-based platform for selling
unique products made by private individuals. Etsy has 25 million items for sale, 1.7
million active sellers and 28.6 million active buyers. Etsy also offers a wide range
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of seller services and tools that help creative entrepreneurs start, manage and scale
their businesses. Etsy’s business is large-scale and far-reaching but operated by only
a thousand employees.

Another example is Loconomics (loconomics.com), which is a San Francisco-
based platform for local service providers. Loconomics is a worker-owned co-
operative, using no middleman. The services provided by their platform include,
e.g. home care, child care, pet care, self-care, transport and catering. Services are
easy to book on a 24/7 basis, and payment is done via credit card. There is no com-
mission and sellers have total control of their pricing.

The Platform Economy and the Public Sector

Providing a common ground for innovation, collaboration and ecosystem construc-
tion has been recommended in numerous public sector development projects and
processes. In practice the recommendations refer to various platforms and platform
tools that can facilitate collaboration within individual organisations, across govern-
ment and with the public. Approaches such as common platforms that enable people
to connect at a central location can impact the ability of organisations to join forces
in developing innovative solutions to common problems and to scale innovation
(Daglio et al. 2014; OECD 2017).

Developing public sector platforms is a part of the digitalisation of public service
delivery. As the public sector is the world’s largest service provider (PwC 2007), the
development of the platform economy provides public sector means for transition-
ing towards better digital services. Generally, the goal is a deeper interaction
between citizens and the state.

As the development of the platform economy is generally seen to increase the
availability of globally produced services, it leads to rising expectations from the
traditional public services and thus increasing the need for public sector platform
development. Another stream in the development is the promotion for experimental
culture within the public sector and the government (e.g. Annala et al. 2015).

Platforms for Experimental Government: Case Experimental
Finland

Regarding experimental government, currently, one of the leading examples is
found in Finland. One of the current government’s (2015-) key projects in Finland
is to promote an experimental culture. The aim is to find innovative ways to develop
society and services, and the project falls under the scope of the priority area of digi-
talisation, experimentation and deregulation (Experimental Finland 2017). In 2017,
Finland is launching an online platform to crowdsource and crowdfund
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citizen-driven innovation and experimentation, thus combining the elements of
experimentation and platforms.

Including experiments and behavioural approaches into policy design is not a
new thing — for example, the UK government has had the Behavioural Insights
Team (BIT) using behavioural economics and psychology in policymaking since
2010 (BIT 2017). In the Finnish case of experimental government, the goals have
been similar: to incorporate behavioural approaches into governmental steering
practices and, in doing so, to make policies more user-orientated and efficient
(Sousa Lourengo et al. 2016). Developing an experimental culture can also lower
cultural barriers for public sector innovation. As the OECD notes (IPP 2017), the
political context of public sector organisations, their highly visible activities and
potentially high consequences of failure can reinforce a culture of risk aversion. The
culture of experimentation on the contrary can even encourage failing, or at least it
can mitigate the fear of failure (Breckon 2015).

The experimental platform for citizens developed by the Prime Minister’s Office
in Finland aims to generate practical ideas on how to improve Finland and to develop
the ideas into experimental proposals and scale the proposals if successful. This
form of connecting with citizens engages people by giving them shared responsibil-
ity in the work and success of government (IPP 2017). The platform approach can
also help in funding and diffusing the experiments. As a part of the well-regulated
Finnish system, an experimenting platform provided by the public sector helps con-
duct the experiments in an ethical and sustainable manner.

Platforms for Digital Public Services: The Suomi.fi Case

As a case study, we analysed the digital platform developed for public services in
Finland in recent years. From 2005 to 2010, a considerable number of digital ser-
vices were developed in the Finnish public sector and government. It is estimated
that the Finnish government now has about 700 electronic services, and combined
with municipalities, the number is even higher. The problem with this burgeoning
development has been its decentralised nature: public institutions and organisations
are autonomous, and they have developed their services based on their own needs.
In this situation, no one has been considering the compatibility of different informa-
tion systems, and so the sharing of data between different services out of network is
very difficult and often impossible. As a solution to this, the government started to
create a national architecture for digital services. It is based on concepts such as
platform as a service and infrastructure as a service.

It is interesting to compare the Finnish service infrastructure to the X-Road sys-
tem of Estonia. Estonia has been very active in developing their X-Road system into
a general platform for public and private services. X-Road is a service infrastruc-
ture, which connects different databases and opens access to information systems of
different service providers. The Estonian interface to X-Road is the eesti.ee portal.
With this portal, citizens can access their health records and vote in elections. In
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Finland a similar platform has been in use since 2015 with the name palveluvdyld
(“Service Road”). It is a layer of data exchange on the Internet. End users do not
have direct access to palveluvdyld, because it is infrastructure consisting of many
different service applications and systems.

The main data exchange solution for the Finnish public sector organisations, Suomi.fi ser-
vices, is based on X-Road technology. Suomi.fi palveluvdyld was introduced in Finland as
part of the programme implementing the National Architecture for Digital Services, and the
public sector organisations have a statutory obligation to use it.}

Suomi.fi services are produced in the National Architecture for Digital Services
programme. The programme is financed by the Ministry of Finance and operatively
managed by the Population Register Centre. Next we will take a closer look at the
Suomi.fi services and platform.

The public sector was established a long time ago in many countries to develop
information portals to provide information about public services and public govern-
ment. In Finland that portal is called Suomi.fi (meaning Finland.fi). In the beginning
these information portals were only for one-way communication channels, but later
they became interactive, as is also the case with Suomi.fi. The idea of Suomi.fi is
expressed in its slogan “One address for citizen services” (https://www.suomi.fi/).
Suomi.fi is the single access point to access public services in Finland. The majority
of this platform consists of links to pages of different institutions and bureaus like
ministries, Kela, museums, courts, etc. To find information, the content is divided
by topics, the six most popular being: migration, teaching and education, family and
social services, health and nutrition, work and pensions and taxation and financing.
Suomi.fi has been in extensive test use in years 2014-2017, and officially it started
in the beginning of the year 2018.

The most interesting part of the Suomi.fi platform is its e-services. On this plat-
form, citizens and firms can establish e-transactions with authorities with the help
of e-services and forms in Suomi.fi. A typical procedure involves selecting a form,
filling it out and submitting it along with the application included. Then the author-
ity will process the application, and finally the decision will be sent back in elec-
tronic format or post. The identification is completed by using online bank identifiers,
a mobile certificate or a certificate card. Citizens can save the forms they have used
in the My e-services application. Citizens can open their own account in which they
can receive official decisions and notifications concerning the services that are
linked to a citizen’s account electronically instead of by post. Communications
between services and users are encrypted against intervention by outside parties
using SSL encryption.

Suomi.fi also contains a link to a general information website Public Service
Info, which will guide users to the right public service providers. It is not for
communication with authorities like submitting forms. In 2017, a service portal for
enterprises, Yrityssuomi.fi (“EnterpriseFinland.fi”), was integrated into the Suomi.fi

3Ministry of Finance, Finland. 2017. Finland and Estonia set up a joint institute to develop X-Road
technology, http://vm.fi/en/article/-/asset_publisher/suomi-ja-viro-perustavat-yhteisen-instituutin-
kehittamaan-x-road-teknologiaa, accesses March 28, 2017.
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site. Yrityssuomi.fi is a comprehensive site for many kinds of services important to
businesses, like knowledge about legislation, taxation and funding possibilities.
There an enterprise can fill out forms and send them to authorities. Yrityssuomi.fi is
developed and updated by the Ministry of Employment and the Economy. Suomi.fi
also contains a toolkit site for civil servants for official collaboration between
authorities: Suomi.fi/workspace — information and services for authorities.

Platforms for Health Care: Case Kanta Services

For citizens, access to health care is one of the most fundamental services and rights.
In this area, benefits from digitalisation are considerable. In Finland, a comprehen-
sive service system, called Kanta Services (“Base Services”), was developed and
has been in use since 2010. Kanta is the national data system services for health-
care services, pharmacies and citizens. The services include the electronic prescrip-
tion, Pharmaceutical Database, My Kanta pages and Patient Data Repository. It has
two parts, one for citizens and one for professionals. The most used service so far is
electronic prescriptions.

An electronic prescription is a prescription for medicines issued and signed electronically
by a doctor. It is entered into a centralized database called the Prescription Centre. The
Prescription Centre register is controlled by Kela. The national Prescription Centre contains
all electronic prescriptions and the dispensing records entered on them by pharmacies.
Based on the information held in the Prescription Centre, any pharmacy can dispense your
medicines.*

The Patient Data Repository is a service in which health-care units enter patient
records from their own data systems in a secure manner. This data repository
includes in 2017 data about 5.4 million persons. It offers citizens the opportunity to
examine their own medical records on their computer and grants the right to health-
care professionals to see them.

My Kanta (omakanta) is an online service for citizens where they can browse
their own health records and their medication recorded by health-care services. So
far about two million people have checked their health records there. In My Kanta
service, a citizen can see her electronic prescriptions, records related to their own
treatment, laboratory tests and X-ray examinations and health records of depen-
dents under 10 years of age. In My Kanta service, one can also request a refill of a
prescription, save her living will and organ donation forms and consent to or refuse
the disclosure of her personal data.

To evaluate the national architecture of digital services in Finland, we have to
remember that the programme to create this architecture was created quite recently,
and Suomi.fi portal has been in use since 2015, although the testing started some
years before. In any event, this architecture is a good example of the usefulness of a

“Electronic prescription in the Kanta service, http://www.kanta.fi/en/eresepti-esittely, accessed
March 28, 2017
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Fig. 1 Suomi.fi Services (Population Register Centre 6.3.2017, esuomi.fi)

new platform technology. The Suomi.fi system can be approached from two per-
spectives: from the point of view of the end user and of the service provider. In
Fig. 1, both these perspectives are present. For end users, the amount and usefulness
of web services are important as well as management of own data (MyData). For
service providers, the service catalogue and services needed for building and run-
ning applications (identification, authorisations, data exchange, etc.) are critical fac-
tors. According to the Population Register Center, the basic structures for digital
services are now established and are the most advanced in the world (Viskari 2017).
Note however that the data exchange layer uses X-gate technology developed in
Estonia.

The usefulness of Suomi.fi Services depends on the scope of the service.
According to Henry Chesbrough (2011), the economies of scope mean lowering the
average cost of a firm to produce two or more products. Although the cost of pro-
ducing a service is not the first question asked by public organisations, still the
incentives of benefiting from service provided by “joining” Suomi.fi portal might
depend on the average cost. Public sector organisations have a “statutory obliga-
tion” to join Suomi.fi Services, like we quoted above. The issue is, however, that so
many systems developed by autonomous public organisations are incompatible and
expensive to convert. It takes years to renew basic information systems. Another
problem is allowing a combination of data from different sources and registers. This
is needed in order to guarantee the usefulness of public services (one interface for
many services), but the data security and protection of identity are serious problems
and challenging to solve.

Economies of scale refer to increasing the size of operations (Chesbrough 2011),
which also relevant in evaluating Suomi.fi. The amount of operations or transactions
is dependent on how citizens benefit from using services of Suomi.fi. Also, if the
portal is difficult to access and use and provides no user support services, the danger
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is that many people will drop out. Here we think about older people who do not have
computers and smartphones or limited knowledge in using this technology. Since
the expenditures of public services like health care, family and social care, migra-
tion, work and pension, etc., is proportional to the success of e-services: how much
citizens are using digital services instead of personal services. The data of Suomi.fi
shows that the number of different users has grown from 2013 to 2015 from 176,788
to 242,502. Still these figures are modest in a country with a population of 5.5 mil-
lion. But the situation is better in health-care systems: currently, with over one mil-
lion visitors per month to My Kanta service (Ikédvalko 2017).

There are two processes supporting the benefits of platforms (Hautamiki and
Oksanen 2015). Commodification involves the move from special services towards
elementary services, and scalability is the transfer from expert organisations to self-
service. We are not saying that there is no need for special services like consultation
with medical experts or expert organisations like specialised hospitals. The point is
that to successfully manage the costs of public services, it is not possible without
massive use of digital services by citizens. For this both economies of scale and
scope are critical.

Finland has an outstanding opportunity to take a substantial leap in enhancing
Suomi.fi services because the entire structure of health and social care systems is
changing. Now the basic health care is provided by municipalities. The structure of
health and social services will be reformed in a way that the responsibility for pro-
viding public health-care and social services will be assigned to 18 autonomous
regions that are larger than municipalities.’ This means among others that these 18
regional providers are much bigger than present over 300 municipalities. Another
new feature is that public services might be generated by private companies and
NGOs along with public service producers. Both of these reforms allow for coordi-
nating digital service development and opening the Suomi.fi platform to private
producers, thus enlarging the scope of the platform.

Artificial Intelligence and Big Data in the Public Sector

The platform economy is rapidly being adopted as a guiding principle for develop-
ing the public sector, in Finland and elsewhere. Our analysis of Suomi.fi services
shows that basic architecture of digital services uses platform technology, like
X-gate data exchange technology. Similarly, tools and resources for service provid-
ers are available, making it easier to enter into service platforms. So far so good, but
what is lacking is the application of artificial intelligence to big data available in
huge registers and data collected in the public sector. It is known that artificial intel-
ligence has been used in military and security affairs (cyber wars, Owen 2015) as
well as in management of energy production and consuming (smart grids). However

3 About the health and social services reform, see http://alueuudistus.fi/en, accessed October 20,
2017.
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applications, for example, in health care, are still in their infancy, although potential
benefits are considerable.

We take health care as a special case for potential applications of artificial intel-
ligence and big data analysis. As a recent report shows, the architecture of a digital
health care is quite well defined, and all components needed to implement it are
available (Hautaméiki 2017). These components include sensors that sense changes
in patient’s condition and send signals to computers or smartphones. These comput-
ers send data to a cloud service, in which artificial intelligence system (analytics)
makes analysis of data based on big databases. After this analysis, the results are
integrated into an information system for health-care authorities. In addition, the
results are transmitted back to a patient in a suitable form (Fig. 2).

This architecture is implemented partly in so-called self-care systems, which
help people manage their wellbeing using many kinds of measurement instruments.
Especially in athletics and exercise training, self-monitoring devices are in exten-
sive use. These devices are provided by many brands, like Apple (USA), Polar
Electro (Finland), Samsung (South Korea) and Suunto (Finland). We can divide the
use of self-monitoring devices into two different groups (Hautamiki 2017). One
group consists of voluntary use of devices for wellbeing and illness prevention. The
other group consists of official medical uses controlled and funded by health-care
institutions.

In group 1 people pay for these self-care devices by themselves and use them to
follow their activity, training, dream intensity, heartbeat count, walking activity, etc.
The quality control of these devices is not rigorous, and appropriate use of them is
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the sole responsibility of the user. Self-care is now a big trend and wearable devices
are selling well.®

In group 2 the control of devices is extensive and rigorous: they must pass several
tests before they are accepted for medical use. The health-care system has been
using these devices as an integrated part of their system. For example, new devices
like glucose metres and control programmes have been developed to help diabetes
patients control their blood sugar levels.

Our analysis of self-care services is that while the market of the devices of group
1 is vast and growing, a greater benefit will be attained when these devices are inte-
grated into the entire health-care system (Hautamiki 2017). Then the data produced
by sensors and smartphones could be evaluated and analysed through big data and
high-level analytics. This would allow using artificial intelligence in analysis and
help develop new care for even rare diseases.

The Kanta service in Finland will provide a platform to implement the architec-
ture of digital health care. There are two important elements being developed now.
On the one hand, data produced by citizens, say by self-monitoring, must be embed-
ded into official patient data to form a unified database. On the other hand, the
database must be open to different applications so that a citizen can use the applica-
tions she likes to analyse the data. We call this system the open architecture of digi-
tal health care (Fig. 3). This system has not yet been implemented, but its principles
are accepted by authorities.

Chttp://www.fiercehealthcare.com/it/self-care-med-devices-market-to-hit-16-8-billion-by-2019,
accessed April 2 2017.
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MyData

An important element of platform architecture adopted in Finland is MyData prin-
ciple. MyData is a Finnish initiative presented in 2009 in order to develop rules of
using personal data in government and business. The core of MyData allows indi-
viduals to control their own data. “This simplifies data flow and opens new oppor-
tunities for businesses to develop innovative personal data based services while
preserving privacy” (https://mydatafi.wordpress.com/).

Alex Pentland has developed a similar approach to personal data calling it a
“New Deal on Data” (Pentland 2014). The idea is to give individual citizens the
rights to control their own personal data: citizens own their own data. Pentland
explains the content of the “New Deal on Data” based on three principles:

1. You have the right to possess data about yourself.
2. You have the right to full control over the use of your data.
3. You have the right to dispose of or distribute your data.

MyData principle and a new deal on data are the precondition of successful
development of digital services in the public sector as well as in business. There is
also a need to build and enforce trust in these new digital platforms. Especially, if
public services are adopting the open architecture described above, the legitimation
of the system is a critical issue. Still we think that the MyData principle is easier to
accept in the public sector than in business, because the public sector is under strong
political control and all systems are transparent, in principle. But private business
companies that own platforms have free access to all data produced by users. Global
platforms, such as Google, Facebook and Twitter, benefit from the data produced
tacitly by users of their services. Users do not know how and for what purposes their
“own data” is used in business. These platforms apply artificial intelligence and
sophisticated algorithms to analyse data and conduct business based on the results
(Pentland 2014).

Another important aspect of the MyData principle is data security. All sharing of
data and opening it to privately-owned applications involves a certain risk. In
Finland, the national architecture of digital services contains many features neces-
sary for security, like e-identification and e-authorisations. In communication
between end users and service providers, SSL encryption is used. In the future,
blockchain technology might be a useful tool for data security in public services like
health care.

Pentland (2014) proposed devising “trust networks” for data sharing, involving
“a combination of a computer network that keeps track of user permissions for each
piece of personal data, and a legal contract that specifies both what can and can’t be
done with the data, and what happens if there is a violation of the permissions”
(Pentland 2014, 182). In this system all personal data have attached labels specify-
ing what one can do with the data. Trust networks are used in the interbank money
transfer system, but they have not been available for general use.
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Conclusion

The platform economy is dramatically transforming the business environment. The
more services are digitalised, the more they will be produced and distributed on
digital platforms. The owners of platforms are in a privileged position to earn sub-
stantial profits (compare Apple Store and iTunes). Also the data collected from
transactions is extremely valuable (Google, Facebook). Notably, the application of
artificial intelligence to big data will lead to many innovations unattainable so far
(IBM’s Watson system). Cloud computing allows service providers the freedom to
concentrate on their core business. In summary, the development of new digital
technology has created a rich toolbox to develop new kinds of services.

The platform economy is becoming an important tool for transforming the public
sector and government. All new technologies are available and mostly well devel-
oped and tested in business, but the application of a new technology in the public
sector is not a direct or certain process. There are special requirements concerning
security, accessibility, affordability and availability. All people must be in an equal
position regarding public services. The goal of “going digital” is not enough; people
must also have the skills, capacity and tools to fully utilise digital services.

The most promising application of the platform economy is a unified, single
platform for all digital services provided by the government. A Finnish public por-
tal, Suomi.fi, is an example of such an approach. Although the palette of services is
wide, the number of potential users is relatively small. The “network effect”” has not
yet been fully realised; thus the digitalisation of services has not yet resulted in sav-
ings, which was anticipated. The general impression about the development of digi-
tal public services is that they are mostly created from the system’s viewpoint.
Therefore the services are not easy to use and not as attractive as they should to be
in order to reach the critical mass of citizens.

The experimental approach and the adoption of design thinking (Brown 2009)
are right steps towards public digital platforms, which are citizen-centred and
largely accepted as a viable alternative to traditional services. In the experimental
approach, service design is becoming one of the major tools to develop public ser-
vices (Annala et al. 2015). Solutions are increasingly produced by co-creation of
authorities, citizens and companies, via the so-called Public People Private
Partnership. These steps are even more important if the aim is to develop and use
public platforms owned by public organisations. The technology and systems
needed are usually provided by private companies, but the design of systems can be
in public control. We argue that algorithms behind the public platform economy
should not be business secrets — this way the anticipated algorithmic and artificial
intelligence revolution will not be out of control. Perhaps, we need a principle com-
parable to the MyData principle related to algorithms: Our algorithm demands that
all algorithms used in public services be transparent and open to changes arising
from experiences.
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A Conceptual Platform for Understanding
and Managing Complex Service
Enterprises: Case Studies
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Delivery

William B. Rouse, Michael J. Pennock, Zhongyuan Yu, and Kara M. Pepe

Abstract The nature of service delivery enterprises is explored in the context of
transforming such enterprises to achieve substantially improved effectiveness and
efficiency in delivering service outcomes. The impacts of the architectures of ser-
vice enterprises are considered in terms of multilevel enterprise models. A method-
ology for developing such models is presented. Computational versions of such
models are discussed. Five case studies are summarized that illustrate the applica-
tion of this conceptual platform to several aspects of health and healthcare.

Keywords Enterprise transformation - Multi-level modeling - Computational
modeling - Healthcare delivery

Introduction

Service enterprises in labor-intensive industries such as education, health, and gov-
ernment face a variety of challenges. In these industries, technological innovation
has tended to increase costs as consumers’ demands for technologically enabled
services increase without the associated decreases in labor costs usually experi-
enced by other industries. This has been termed “cost disease” (Baumol and Bowen
1966; Baumol 1967).

This phenomenon makes it difficult to pursue goals such as universal education
and health. Significant improvements of efficiency are needed for such coveted
goals to be affordable. However, service enterprises are both enabled and con-
strained by the architectures they operate within. As Deming (1986) convincingly
argues, service workers’ performance is not only affected by their abilities and moti-
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vation. The organizational systems they operate within both enable and constrain
them. This is true of human performance at all levels of the enterprise, from front-
line service operations to the executive suite.

Before considering how the architecture of an enterprise affects service enter-
prises, it is useful to discuss the pressures they encounter when trying to address
fundamental needs to change. Once this context is elaborated, we will return to
architecture and modeling concerns. An overall approach to multilevel modeling is
presented. Computational solutions of these models are next discussed. Five case
studies of healthcare delivery are presented, followed by consideration of the gen-
eral implications of this computational approach for transforming complex service
enterprises.

It is important to preface the upcoming discussions with a comment on plat-
forms. This chapter does not discuss an explicit technology platform like a portable
device or a vehicle. The platform in this chapter is conceptual in that it provides a
way of thinking about complex service systems that yields a clear path to instantia-
tions of computational models that can support decision-makers as they entertain
substantial changes of these systems.

Enterprise Transformation

Our earlier studies (Rouse 2005, 2006) have led us to formulate a qualitative theory,
“Enterprise transformation is driven by experienced and/or anticipated value defi-
ciencies that result in significantly redesigned and/or new work processes as deter-
mined by management’s decision making abilities, limitations, and inclinations, all
in the context of the social networks of management in particular and the enterprise
in general.”

There is a wide range of ways to pursue transformation. Figure 1 summarizes
conclusions drawn from a large number of case studies. The ends of transformation
can range from greater cost efficiencies to enhanced market perceptions, to new
product and service offerings, and to fundamental changes of markets. The means
can range from upgrading people’s skills to redesigning business practices, to sig-
nificant infusions of technology, and to fundamental changes of strategy. The scope
of transformation can range from work activities to business functions, to overall
organizations, and to the enterprise as a whole.

The framework in Fig. 1 has provided a useful categorization of a broad range of
case studies of enterprise transformation. Considering transformation of markets,
Amazon leveraged IT to redefine book buying, while Wal-Mart leveraged IT to
redefine the retail industry. In these two instances at least, it can be argued that
Amazon and Wal-Mart just grew; they did not transform. Nevertheless, their mar-
kets were transformed.

Ilustrations of transformation of offerings include UPS moving from being a
package delivery company to a global supply chain management provider, IBM’s
transition from manufacturing to services, Motorola moving from battery elimina-
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Fig. 1 Transformation framework

tors to radios to cell phones, and CNN redefining news delivery. Examples of trans-
formation of perceptions include Dell repositioning computer buying, Starbucks
repositioning coffee purchases, and Victoria’s Secret repositioning lingerie buying.
The many instances of transforming business operations include Lockheed Martin
merging three aircraft companies, Newell Rubbermaid resuscitating numerous
home products companies, and Interface adopting green business practices.

The costs and risks of transformation increase as the endeavor moves farther
from the center in Fig. 1. Initiatives focused on the center will typically involve
well-known and mature methods and tools from industrial engineering and opera-
tions management. In contrast, initiatives toward the perimeter will often require
substantial changes of products, services, channels, etc., as well as associated large
investments.

It is important to note that successful transformations in the outer band of Fig. 1
are likely to require significant investments in the inner bands also. In general, any
level of transformation requires consideration of all subordinate levels. Thus, for
example, successfully changing the market’s perceptions of an enterprise’s offer-
ings is likely to also require enhanced operational excellence to underpin the new
image being sought. As another illustration, significant changes of strategies often
require new processes for decision-making, e.g., for R&D investments.

The transformation framework can be applied to thinking through a range of
scenarios. The inner circle in Fig. 1 focuses on enterprise efficiency by, for example,
focusing on particular activities, the skills needed for these activities, and the costs
of these activities. In contrast, the outer circle of Fig. 1 might focus on totally new
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value propositions, addressing the whole enterprise, rethinking strategy, and funda-
mentally changing the marketplace.

Changes in the outer circle will very likely require changes in the adjacent circle.
New offerings in a range of organizations will be enabled by new technologies.
Success of these offerings is likely to involve changes of perceptions in the next
circle at the functional level, enabled by new processes. Thus, we can see that
embracing a totally new value proposition will require reconsideration of every-
thing the enterprise does.

This does not imply that everything will change. Instead, it means that every-
thing needs to be considered in terms of how things consistently fit together, func-
tion smoothly, and provide high value outcomes. This may be daunting, but is
entirely feasible. The key point is that one cannot consider transforming the market-
place without considering how the enterprise itself should be transformed.

We hasten to note that, at this point, we are only addressing what is likely to have
to change, not how the changes can be accomplished. In particular, we are not con-
sidering how to gain the support of stakeholders, manage their perceptions and
expectations, and sustain fundamental change (Rouse 2001, 2006, 2007).

In this chapter, we argue that scenarios such as outlined above can be explored
computationally (Rouse and Boff 2005). Thus, we are proposing that computational
transformation should precede physical transformation. This enables exploration of
a wide range of scenarios and, in particular, helps to get rid of bad ideas quickly. The
good ideas that remain can be carefully refined for empirical investigation.

Multilevel Models

We need to computationally model the functioning of the complex enterprise of
interest to enable decision-makers, as well as other significant stakeholders, to
explore the possibilities and implications of transforming their enterprises in funda-
mental ways. The goal is to create organizational simulations that will serve as
“policy flight simulators” for interactive exploration by teams of often disparate
stakeholders who have inherent conflicts, but need and desire an agreed-upon way
forward (Rouse and Boff 2005; Rouse 2014).

Consider the architecture of complex enterprises, defined broadly, shown in
Fig. 2 (Rouse 2009; Rouse and Cortese 2010; Grossman et al. 2011). The efficien-
cies that can be gained at the lowest level (work practices) are limited by nature of
the next level (delivery operations). Work can only be accomplished within the
capacities provided by available processes. Further, delivery organized around pro-
cesses tends to result in much more efficient work practices than for functionally
organized business operations.

However, the efficiencies that can be gained from improved operations are lim-
ited by the nature of the level above, i.e., system structure. Functional operations are
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Fig. 2 Architecture of complex enterprises

often driven by organizations structured around these functions, e.g., marketing,
engineering, manufacturing, and service. Each of these organizations may be a dif-
ferent business with independent economic objectives. This may significantly hin-
der process-oriented thinking.

And, of course, potential efficiencies in system structure are limited by the eco-
system in which these organizations operate. Market maturity, economic condi-
tions, and government regulations will affect the capacities (processes) that
businesses (organizations) are willing to invest in to enable work practices (people),
whether these people be employees, customers, or constituencies in general.
Economic considerations play a major role at this level (Rouse 2010a, b).

These organizational realities have long been recognized by researchers in socio-
technical systems (Emery and Trist 1973), as well as work design and system ergo-
nomics (Hendrick and Kleiner 2001). Policy flight simulators enable computational
explorations of these realities, especially by stakeholders without deep disciplinary
expertise in these phenomena. Empowering decision-makers to fly the future before
they write the check can dramatically increase confidence and commitment to
courses of action.

Modeling Methodology

We have developed (Rouse 2015) and evaluated (Pennock et al. 2017) a methodol-
ogy for developing multilevel models. The ten-step enterprise modeling methodol-
ogy was developed to allow decision-makers and policy makers to:

¢ Identify the key drivers of system behavior and resulting outcomes.
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e Perform “what-if”” analyses.

» Evaluate the efficacy of policy options to alter system behavior and outcomes.
o “Test drive” the future.

* Allow key stakeholders to experience the behavior of the “to-be” system.

The full methodology is documented in Rouse (2015). We will briefly summa-
rize the ten steps below:

Step 1: Decide on the Central Questions of Interest

The history of modeling and simulation is littered with failures of attempts to
develop models without clear intentions in mind. Models provide means to answer
questions. Efforts to model socio-technical systems are often motivated by decision-
makers’ questions about the feasibility and efficacy of decisions on policy, strategy,
operations, etc. The first step is to discuss the questions of interest with the decision-
maker(s), define what they need to know to feel that the questions are answered, and
agree on key variables of interest.

Step 2: Define Key Phenomena Underlying These Questions

The next step involves defining the key phenomena that underlie the variables asso-
ciated with the questions of interest. Phenomena can range from physical, behav-
ioral, or organizational to economic, social, or political. Broad classes of phenomena
across these domains include continuous and discrete flows, manual and automatic
control, resource allocation, and individual and collective choice. Mature domains
often have developed standard descriptions of relevant phenomena.

Step 3: Develop One or More Visualizations of Relationships Among Phenomena

Phenomena can often be described in terms of inputs, processes, and outputs. Often
the inputs of one phenomenon are the outputs of other phenomena. Common vari-
ables among phenomena provide a basis for visualization of the set of key phenom-
ena. Common visualizations methods include block diagrams, IDEF, influence
diagrams, and systemigrams.

Step 4: Determine Key Tradeoffs that Appear to Warrant Deeper Exploration

The visualizations resulting from Step 3 often provide the basis for in-depth discus-
sions and debates among members of the modeling team as well as the sponsors of
the effort, which hopefully includes the decision-makers who intend to use the
results of the modeling effort to inform their decisions. Lines of reasoning, perhaps
only qualitative, are often verbalized that provides the means for immediate resolu-
tion of some issues, as well as dismissal of some issues that no longer seem to mat-
ter. New issues may, of course, also arise.

Step 5: Identify Alternative Representations of These Phenomena

Computational representations are needed for those phenomena that will be explored
in more depth. These representations include equations, curves, surfaces, process
models, agent models, etc. — in general, instantiations of standard representations.
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Boundary conditions can affect choices of representations. This requires deciding on
fixed and variable boundary conditions such as GDP growth, inflation, carbon emis-
sions, etc. Fixed conditions can be embedded in representations, while variable con-
ditions require controls such as slider bars to accommodate variations — see Step 9.

Step 6: Assess the Ability to Connect Alternative Representations

Representations of phenomena associated with tradeoffs to be addressed in more
depth usually require inputs from other representations and produce outputs required
by other representations. Representations may differ in terms of dichotomies such
as linear vs. nonlinear, static vs. dynamic, deterministic vs. stochastic, continuous
vs. discrete, and so on. They may also differ in terms of basic assumptions, e.g.,
Markov vs. non-Markovian processes. This step involves determining what can be
meaningfully connected together.

Step 7: Determine a Consistent Set of Assumptions

The set of assumptions associated with the representations that are to be computa-
tionally connected need to be consistent for the results of these computations to be
meaningful. At the very least, this involves synchronizing time across representa-
tions, standardizing variable definitions and units of measures, and agreeing on a
common coordinate system or appropriate transformations among differing coordi-
nate systems. It also involves dealing consistently with continuity, conservation, and
independence assumptions.

Step 8: Identify Datasets to Support Parameterization

The set of representations chosen and refined in Steps 5—7 will have parameters
such as transition probabilities, time constants, and decay rates that have to be esti-
mated using data from the domain(s) in which the questions of interest are to be
addressed. Data sources need to be identified and conditions under which these data
were collected determined. Estimation methods need to be chosen, and in some
cases developed, to provide unbiased estimates of model parameters.

Step 9: Program and Verify Computational Instantiations

To the extent possible, this step is best accomplished with commercially available
software tools. The prototyping and debugging capabilities of such tools are often
well worth the price. A variant of this proposal is to use commercial tools to proto-
type and refine the overall model. Once the design of the model is fixed, one can
then develop custom software for production runs. The versions in the commercial
tools can then be used to verify the custom code. This step also involves instantiat-
ing interactive visualizations with graphs, charts, sliders, radio buttons, etc.

Step 10: Validate Model Predictions, at Least against Baseline Data

The last step involves validating the resulting model. This can be difficult when the
model has been designed to explore policies, strategies, etc. for which there inher-
ently is no empirical data. A weak form of validation is possible by using the model
to predict current performance with the “as-is” policies, strategies, etc. In general,
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models used to explore “what-if” possibilities are best employed to gain insights
that can be used to frame propositions for subsequent empirical study.

Summary

The logic of the ten-step methodology can be summarized as follows, with empha-
sis on Steps 1-7:

* Define the question(s) of interest.
 Identify relevant phenomena.

e Visually compose phenomena.

* Identify useful representations.

e Computationally compose representations.

Note that this logic places great emphasis on problem framing and formulation.
Deep computation is preserved for visually identified critical tradeoffs rather than
the whole problem formulation. Steps 8—10 of the methodology are common to
many methodologies.

Not all problems require full use of this ten-step methodology. Application to any
given problem may result in one, multiple, or no computational models. Often
visual portrayals of phenomena and relationships are sufficient to provide the
insights of interest. As just noted, such views are also valuable for determining
which aspects of the problem should be explored more deeply. This is often where
the full range of problem stakeholders is highly involved.

Stakeholder Involvement

The value of the methodology presented in this section tends to be directly propor-
tional to the involvement of key stakeholders in the process, which can include both
decision-makers and subject matter experts. They need to be intimately involved in
Step 1, deciding on the central questions of interest. During Steps 3 and 4, their
insights and needs should determine which tradeoffs can be resolved solely using
the visualizations and which warrant deeper computational exploration. In Step 10,
validation, their perceptions, and insights are obviously central.

Ideally, a few key stakeholders should be members of the team developing the
models and visualizations. They need to perform frequent “sanity tests” of the
emerging policy flight simulator. They need to take the controls and run the simula-
tor through its paces. In particular, they need to find the conditions where the simu-
lator yields results that are obviously wrong and then work with the team to diagnose
the sources of these problems and fix them.

Having worked with thousands of decision-makers in well over 100 companies
and agencies, I have never encountered a decision-maker who said something like,
“Well, the models’ predictions make no intuitive sense, but the computer must be
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right, so I will do what it suggests.” Instead, there were two questions that were
frequently asked (Rouse 2001).

First, “How wrong can I be and still have this decision make sense?” This ques-
tion reflects underlying uncertainties about stakeholders’ and their intentions,
attributes, and relative importance and alternatives and their attributes. They knew
some assumptions would inevitably turn out to be wrong. They wanted to know how
sensitive the “goodness” of the decisions being entertained was to the various
assumptions.

Second, “How bad can things get and still have this decision make sense?” For
this question, the underlying uncertainties concern consequences and their implica-
tions, stakeholders’ reactions to consequences, and abilities to influence conse-
quences. They knew there would be unexpected consequences of the decisions
about to be made. They wanted to understand what kinds of consequences could
undermine the goodness of these decisions.

In general, decision-makers were skeptical of model-based predictions. They did
not expect that the future could be predicted with any degree of accuracy. They did,
however, feel comfortable with the idea that model-based predictions could provide
insights into what might happen and the conditions under which these outcomes
might be precipitated.

Computational Solutions

We have employed the above methodology to develop several multilevel models of
complex socio-technical systems over the past few years (Rouse 2015, 2016).
Multilevel models are used to develop conceptual models that involve multiple lev-
els of abstraction to represent the phenomena of interest. The term “level” concerns
differing abstractions, rather than any inherently spatial differentiations.

The computational models that result involve connecting models of the phenom-
ena of interest. Computationally, the notion of levels tends to disappear. Connecting
models can pose “composition” difficulties. Issues range from consistency of vari-
able definitions, units of measure, and coordinate systems to much more difficult
problems ranging from conflicting assumptions regarding independence, conserva-
tion, and continuity to the different models having entangled states.

There appears to be no general approach to resolving composition difficulties.
For each multilevel modeling instance, one has to identify these issues and deter-
mine how to correct inconsistencies or at least work around them to preserve overall
model validity. This tends to be easier when one is working directly with the math-
ematics of each model, rather than legacy software code. Composition of software
codes presents fundamental problems far beyond getting the resulting composition
to compute (Tolk 2014).

Composition of sets of mathematical equations enables easier inspection of the
component equations. Figure 3 depicts an example approach for composing a mul-
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Fig. 3 An approach modeling healthcare delivery

tilevel model for healthcare delivery. This example is included here to illustrate a
few, but not all, composition issues in a bit more detail.

We need to predict patient flows for each disease and stage. This enables predict-
ing patient flows which feed a network model of patient flows to service nodes,
informed by intervention protocols. The network model is used to predict demands
on each service node.

We next need to predict the performance of this network. Given arrival rates,
service rates, numbers of servers, and queue disciplines, one can compute mean
time spent in the system, mean number of entities in the system, mean time spent
queuing, and mean number of entities in queues (White et al. 2012). These predic-
tions can inform decisions regarding investments in service delivery capacities rela-
tive to the revenue and profit potential of these services.

It is usually fairly straightforward to assure the consistency of the probabilistic
assumptions underlying the various models depicted in Fig. 3. Thus, at least one
composition issue is handled. However, we still need to be concerned with the valid-
ity of the overall set of assumptions. For example, how can the assumption of ran-
dom flows be justified in a system where appointments are scheduled? It has been
found that arrivals can be modeled as random because of all the variability that
creeps in along the way. Of course, if this assumption cannot be justified, the queu-
ing network model would have to be adjusted.

The central tradeoff in Fig. 3 involves the lower left versus upper right — design-
ing intervention protocols by disease and stage versus macroeconomic policies on
payments. Payment models have an enormous impact on investments in capacities,
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resulting network performance, and provider revenues and profits. For the provider,
this tradeoff drives intervention protocols and investment strategies.

The approach embodied in Fig. 3 allows a completely analytic solution for
expected values. Simulation is required if variance predictions are also needed. Of
course, the analytic and simulation predictions of means should be identical. One
can vary the probabilistic assumptions in the simulation and determine where varia-
tions of assumptions make a difference. This provides a much deeper understanding
of both models.

As noted in the earlier discussion of Step 9, Program and Verify Computational
Instantiations, we often construct early prototypes in Microsoft Excel and full pro-
totypes in AnyLogic. Once the full model is developed and tested, we sometimes
reprogram it in Python or another language for hosting on the web. Comparisons of
its outputs to the programs in the commercial tools can provide tests of the new
code. The extent to which this process is followed depends on the deliverables
required for any particular project.

All of our models are packaged and characterized as policy flight simulators
(Rouse 2014, 2015; Rouse et al. 2016), with the aforementioned tag line, “Drive the
future before you write the check.” This approach, combined with stakeholders tak-
ing the controls and exploring alternative futures for their enterprise, greatly helps
to overcome nontechnical stakeholders’ difficulties of understanding and feeling
confident in “black box” models and simulations (Yu et al. 2016).

Case Studies

Modeling and simulation have been extensively used to understand and improve
healthcare delivery processes (Rouse and Cortese 2010; Rouse and Serban 2014).
Many applications have been at the hospital level, focused on scheduling, staffing,
patient flow, and, in general, efficient and effective use of various capacities. The
five case studies summarized in this section were pursued over 5 years and contrib-
uted to the genesis of Figs. 2 and 3. The notion emerged of a computational platform
for addressing a range of enterprise transformation endeavors, including healthcare,
of course, but also higher education (Rouse 2016) and acquisition and operation of
defense platforms (Pennock et al. 2017).

Emory: Prevention of DM and CHD

This case study addressed the employee prevention and wellness program of Emory
University (Park et al. 2012). The application of the multilevel model focused on the
roughly 700 people in this cohort and their risks of diabetes mellitus (DM) and
coronary heart disease (CHD). Each person’s risk of each disease was calculated
using DM and CHD risk models from the medical literature, using initial individual
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assessments of blood pressure, fasting glucose level, etc. Subsequent assessment
data were used to estimate annual risk changes as a function of initial risks of each
disease.

The model of the healthcare delivery enterprise in Fig. 2 includes four levels —
the Ecosystem level, the Organization level, the Process level, and the People level.
Each level introduces a corresponding conceptual set of issues and decisions for
both the payer and provider. In this case, the Human Resources Department of
Emory University (HR) was the payer responsible for healthcare costs for university
employees, while the Predictive Health Institute (PHI) was the provider focused on
prevention and maintenance of employee health.

The Ecosystem level allows decision-makers to test different combinations of
policies from the perspective of HR. For instance, this level determines the alloca-
tion of payment to PHI based on a hybrid capitated and pay-for-outcome formula. It
also involves choices of parameters such as projected healthcare inflation rate, gen-
eral economy inflation rate, and discount rate that affect the economic valuation of
the prevention and wellness program. One of the primary concerns of HR is achiev-
ing a satisfactory ROI on any investments in prevention and wellness.

The concerns at the Organization level include the economic sustainability of
PHI - their revenue must be equal to or greater than their costs. To achieve sustain-
ability, PHI must appropriately design its operational processes and rules. Two
issues are central. What risk levels should be used to stratify the participant popula-
tion? What assessment and coaching processes should be employed for each strata
of the population? Other Organization level considerations include the growth rate
of the participant population, the age ranges targeted for growth, and the program
duration before participants are moved to “maintenance.”

The daily operations of PHI are represented on the Process level. Participants
visit PHI every 6—12 months. Health partners employed by PHI perform assess-
ments, work with participants to set health goals, and perform follow-up calls or
emails to monitor participants and encourage them to follow their plan. This level is
represented as a discrete-event queuing network.

The People level is the replication of the actual population of PHI participants.
Over a 3-year period, roughly 700 participants joined this prevention and wellness
program. Each of them had various assessment measurements recorded such as
blood pressure, fasting glucose level, etc. Each participant was instantiated in the
model as an agent. Based on the assessment measurements, the risk of developing
DM or CHD was computed for each agent. Then, total healthcare costs were esti-
mated for their remaining life based on their risk level for each disease. The reduced
amount of aggregated total healthcare cost achieved by PHI is an Ecosystem level
benefit to the HR organization.

The four-level model was implemented in AnyLogic Version 6.7. Runs of the
multilevel simulation are set up using the dashboard in Fig. 4. Beyond the decision
variables discussed above, decision-makers can decide what data source to employ
to parameterize the models — either data from the American Diabetes Association
(ADA) and American Heart Association (AHA) or data specific to Emory employ-
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Fig. 4 Multilevel simulation dashboard

ees. Decision-makers can choose to only count savings until age 65 or also project
postretirement savings.

The bottom half of the dashboard provides inputs from Organization level
decision-makers, namely, PHI. Beyond the variables mentioned above, these
decision-makers must choose how to stratify the participant population into low-
and high-risk groups for each disease. Once they choose a level on the risk threshold
slider, a set point appears on the percent risk reduction slider that represents what
PHI is actually achieving based on analysis of their ongoing assessment data.
Decision-makers can choose to operate at the set point by moving the slider to this
point, or they can explore the consequences of larger or smaller risk reductions.

Figure 5 shows the Ecosystem and Organization levels of the model. The pro-
vider organization, PHI, decides how to stratify participant flows and seeks to have
revenues equal or exceed costs. The payer organization, HR, sets the “rules of the
game” as depicted on the dashboard in Fig. 4. HR’s ROI from PHI’s services is
shown in net present values using the discount rate shown in Fig. 4.

The logic of the economic valuation provided by the model is as follows. PHI
incurs costs of operating its processes to reduce the risks of DM and CHD for its
population of participants. The resulting risk reductions delay the onset of these
diseases for participants, often beyond their projected life span. This results in cost
avoidance, both for treatment of these diseases and lost work productivity. This sav-
ings yields future cash flow to HR that enables them to provide revenue to
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Fig. 5 Ecosystem and organization levels of model

PHI. However, as these savings will occur in the future and the investment must be
made now, one needs to consider factors such as expected inflation. The result for
PHI and HR consists of two time series each, one for costs and one for revenues.
The difference between revenues and costs represents profit or loss. The net present
value of this time series is then calculated using the discount rate from Fig. 4. The
ROI shown in Fig. 5 is calculated from the latest (most recent year) ratio of savings
to costs.

Of most interest are “economically attractive” configurations under which PHI is
a sustainable organization and Emory HR also has a positive ROI. Several interest-
ing results were found. All assume a participant risk stratification approach not actu-
ally used by PHI. Under the traditional approach, all participants receive the same
full assessment and coaching program. The proposed risk stratification differenti-
ates participants; only participants with greater than 25% risks of DM and/or CHD
would receive the full assessment and coaching program.

When we compromise between the returns to HR and PHI, the aggregate returns
to Emory are minimized. The best economic results are achieved when either PHI’s
profit is maximized or Emory HR’s ROI is maximized. There are a variety of rea-
sons why one might choose either extreme. One possibility was of great interest.
HR could maximize its ROI while providing PHI a very lean budget. At the end of
each year, HR could then provide PHI with a bonus for the actual savings experi-
enced that year. This could be determined by comparing the projected costs for the
people in the program to their actual costs of healthcare, absenteeism, and presen-
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teeism. In this way, HR would be sharing actual savings rather than projected sav-
ings. The annual bonuses would free PHI of the fear of not being sustainable,
although PHI would need to substantially reorganize its delivery system.

The implications of these results are clear. The financial objectives of HR and
PHI — which are in conflict — should not be independently optimized; if either loses
significantly, the system becomes dysfunctional. HR needs to adopt payment
mechanisms under which PHI can redesign its delivery processes to achieve sus-
tainability while also providing HR with an acceptable return on its investment in
prevention and wellness.

In order for PHI to stay in business, it will have to change its business model,
stratifying the population by risk levels and tailoring processes to each stratum. This
could include an initial low-cost, streamlined assessment and subsequently PHI
“Lite” for low-risk participants. PHI also needs to develop a low-cost “mainte-
nance” process to sustain reduced risks once they have been achieved. These recom-
mendations significantly influenced the subsequent redesign of PHI.

Vanderbilt: Chronic Disease Management for HTN, DM,
and CHD

While the Emory case study focused on preventing DM and CHD, the Vanderbilt
case study focused on managing these chronic diseases, as well as hypertension
(HTN). We worked with the MyHealth Team at the Vanderbilt School of Medicine.
This program brought together all the medical specialties needed to address patients’
needs, combined with outreach capabilities to connect to patients in their home and
take advantage of both phone and Internet.

There were several hundred patients enrolled in MyHealth Team at that time. In
contrast to Emory where we had 3 years of clinical data for 700 participants, data
was rather limited at Vanderbilt. Thus, estimating model parameters was challeng-
ing. This situation would, of course, get much better in time.

As is typical, the modeling team had many questions about processes and patient
flow. Various diagrams were provided and many discussions ensued. It quickly
became apparent that our questions were causing the iterative redesign of the deliv-
ery system. Consequently, what started as a model-building project became what is
termed a “design-build” project. Put simply, the attempt to model the delivery pro-
cesses was significantly affecting the design of the processes.

This can be viewed as an instance of model-based systems engineering. As such,
the predictions of the models were less useful than the structured approach to think-
ing about processes, connections among processes, and implications for patient
flows. The overall engagement was quite creative, but admittedly would have been
even more productive had we realized at the outset the design-build nature of the
endeavor.
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Indiana: Chronic Disease Management for Alzheimer’s Disease

This case study addressed care for patients with memory and emotional problems
such as Alzheimer’s disease and other related dementia. There is a substantial need
to develop new scalable and sustainable brain care services to care for these patients.
This care requires extensive psychosocial support, nursing care, and comprehensive
patient-centered management, which strain the resources of clinicians, family care-
givers, and community-based support structures. Indiana University developed such
a health management program called the Aging Brain Care Medical Home (ABC)
to provide the collaborative care model to 1500 older adults in central Indiana
(LaMantia et al. 2014).

In order to scale up the ABC collaborative care model to more patients and other
geographical areas, it was necessary to understand what factors affect the efficiency
and effectiveness of its operations and outcomes. To this end, we developed a mul-
tilevel computer simulation model of the ABC program (Boustany et al. 2016). It
was shown that scaling the program without modification would be infeasible. More
broadly, the ABC simulation model served as a risk reduction decision support tool
for healthcare delivery redesign, allowing early identification of operational and
redesign pitfalls.

The ABC simulation model included elements from both agent-based and
discrete-event modeling, incorporated in an overall multilevel model. The model
was used to explore different strategies for scaling up the ABC program. Results
showed that as population sizes increase, economies of scale are reached, and thus
the contribution of fixed costs to the costs per member or per patient decreases.
Another important finding that emerged from this study was that the impact of the
ABC program on cost savings reaches a steady state after a period of several years,
which is indicated by plateaued ROIs.

Penn: Transition Care for High-Risk Elderly Patients

The Transitional Care Model (TCM) is a proven care management approach that
can contribute to a more person-centered, effective, and efficient response to the
challenge of chronic illness. Despite TCM’s proven value (Naylor 2012; Naylor
et al. 2014), it has been challenging to convince decision-makers to implement this
model. Success in TCM’s spread has been achieved only slowly — one health system
or community at a time. Among major barriers to widespread implementation are
perceptions that the model has been demonstrated to work in randomized control
and comparative effectiveness trials but not in the “real world”, is too complex and
costly, requires upfront investment which will largely benefit other providers down-
stream, or is not adaptable to local contextual issues.
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While each of these misperceptions has been addressed through successful trans-
lation of the TCM in a number of health systems, traditional strategies (e.g.,
identifying local champions, multiple meetings with decision-makers) consume
substantial time and are not as efficient as desired in promoting widespread scaling.
Such challenges are not limited to the adoption of the TCM, and addressing them
could have positive impacts on the widespread adoption of evidence care through-
out the US healthcare system.

To that end, the specific goal of this case study was to determine whether the use
of a policy flight simulator accelerates positive decisions to implement the TCM
(Rouse et al. 2017a, b). As indicated earlier, policy flight simulators fuse aspects of
scientific analysis, engineering, social science, and visualization to provide decision-
makers with a more comprehensive understanding of the consequences of interven-
tions than that provided by traditional mathematical and computational approaches.

To accomplish this goal, the team conducted two activities in an iterative, adap-
tive process. First, we elicited barriers and facilitators to adopting evidence-based,
highly effective interventions from decision-makers representing providers, payers,
and purchasers. Second, we developed and continuously refined the TCM policy
flight simulator. In the process, several key insights emerged:

e The payment system is central.

» Beliefs about evidence vary; peers’ actions are important.
» Research evidence is not sufficient.

e The offering must relate to “my population.”

These insights caused us to realize that any investment decision of the magnitude
of TCM would likely require the involvement of many stakeholders and organiza-
tions in a given healthcare system. Consequently, we elaborated our goal, namely,
to determine whether the use of an innovative policy flight simulator would help
healthcare decision-makers (providers, payers or purchasers) to make better-
informed decisions regarding the adoption of TCM and increase their confidence in
a decision to adopt TCM. Numerous demonstrations with senior executives from
providers, payers, and purchasers resulted in continued elaboration and refinement
of the TCM policy flight simulator, as well as many insights into how they could
employ the simulator in their decision-making.

NYC Health Ecosystem: Mergers and Acquisitions

The Affordable Care Act (ACA) is causing a transformation of the healthcare indus-
try in the USA. This industry involves complicated relationships among patients,
physicians, hospitals, health plans, pharmaceutical companies, healthcare equip-
ment companies, and government. Hospitals are uncertain about how they should
best respond to threats and opportunities. This is particularly relevant for hospitals
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located in competitive metropolitan areas such as New York City, where a large
number of hospitals are competing — many among the nation’s best. Questions that
arise in this uncertain environment include:

* What if we wait until the healthcare market stabilizes and only invest in opera-
tional efficiency?

e Should we merge with competing hospitals to increase negotiation power?

* Shall we only focus on acquiring physician practices in highly reimbursed diag-
nostic groups?

In this case study, we developed a data-rich agent-based simulation model (Yu
et al. 2016) to study dynamic interactions among healthcare systems in the context
of merger and acquisition (M&A) decision-making, where by “rich” we mean
extensive rule sets and information sources, compared to traditional agent-based
models. The proposed model includes agents’ revenues and profitability (i.e., finan-
cial statements), operational performance and resource utilization, as well as a more
detailed set of objectives and decision-making rules to address a variety of what-if
scenarios.

We applied our modeling approach on M&A dynamics of hospitals in New York
City, informed by in-depth data on 66 hospitals of the Hospital Referral Region in
Bronx, Manhattan, and Eastern Long Island. The objective of the simulation model
is to assist hospital administrators to assess the impact of implementing strategic
acquisition decisions at the system level. This is accomplished by simulating strate-
gies and interactions based on real historical hospital balance sheets and operational
performance data.

The outcomes of the simulation include the number of hospitals remaining in the
market and frequent M&A pairs of hospitals under various settings. By varying
strategy inputs and relevant parameters, the simulation can be used to generate
insights as to how these outcomes would change under different scenarios. The
interactive visualizations complement the simulation model by allowing nontechni-
cal users to interactively explore relevant information, to input parameter values for
different scenarios, as well as to view and validate the results of the simulation
model.

The merger and acquisition process was as follows. For each simulation period
(year), M&A targets are identified for each acquiring hospital based on a set of six
strategic drivers. Screening of candidates includes strategic and financial criteria.
Acquisition offers were then estimated based on similar historical transactions.
Through the process, teaching affiliation compatibilities between the two sides and
regulations are checked for all deals. After a transaction is finalized, hospitals’ attri-
butes are updated in the model.

Interactive decision-makers vary input parameters to create and test different
scenarios. In addition to the set of six strategic drivers, other input parameters
include M&A transaction-related parameters and market predictions. Simulation
outputs include (1) number and identities of hospitals that remain in the market,
along with their financials and patient counts, and (2) a detailed list of M&A activi-
ties that happened throughout the simulation process.
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Fig. 6 Merger and acquisition simulation in Immersion Lab

We were able to determine the most frequently appearing M&A pairs and iden-
tify hospitals that have greater interest and capability in acquiring other hospitals.
While there are other considerations relevant to hospital mergers and acquisitions
that are not included in the simulation (e.g., payment structure), the simulation is
adaptable enough to incorporate many of these for future studies.

The purpose of this simulation model is to serve as a means to facilitate strategic
decision-making processes. To this end, we developed an interactive visualization
environment, where market dynamics can be simulated and decision-makers can
interact with different settings to address what-if scenarios. Users interact with sev-
eral interactive visualizations concurrently in a large-scale interactive environment,
where an array of seven touch-screen monitors provide a 8'-by-20", 180 degree
Immersion Lab as shown in Fig. 6. This environment provides nontechnically ori-
ented stakeholders an immersive experience that greatly increases their comfort lev-
els with data-driven decision-making.

The results from the simulation model facilitate M&A decision-making, particu-
larly in identifying desirable acquisition targets, aggressive and capable acquirers,
and frequent acquirer-target pairs. The frequencies of prevalent pairs of acquirer and
target appearing under different strategies in our simulation are of particular inter-
est. The frequency level is a relative value in that it depends on number of strategies
included and hospitals involved. A high frequency suggests a better fit and also
repeated attraction.

Validation of agent-based simulations is challenging, especially for high-level
strategic decision simulations. The overall model and set of visualizations was vali-
dated in two ways. First, from a technical perspective, we compared our simulation
results with Capital 1Q’s hospital merger and acquisition transaction dataset.
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Although there is limited number of cases under our regional constraint in the
Capital 1Q’s database, the realized M&A transactions appear in our results.

Second is the feedback from users. There were many, roughly 30, demonstra-
tions to hospital decision-makers and healthcare consultants as well as senior
executives from insurance, government, foundations, etc. In total, perhaps 200 peo-
ple participated in the demos, and many took the controls and tried various options.
They made many suggestions, and the number of types of interactive visualizations
iteratively increased.

The key value of the overall model and set of visualizations is, of course, the
insights gained by the human users of this environment. For example, they may
determine the conditions under which certain outcomes are likely. They can then
monitor developments to see if such conditions are emerging. Thus, they know what
might happen, even though they cannot be assured what will happen. The greatest
insights are gained not only from simulation but also from interactive visualizations
that enable massive data exploration, which moves from a “one-size-fits-all” static
report to more adaptable and useful decision process.

Summary

The five case studies summarized in this section represent an evolution of thinking
and capabilities for multilevel modeling. We have learned how to leverage multiple
levels of abstraction, while also learning that our computational instantiations of
these models need not mirror these conceptual levels. We have also achieved a few
aspects of reuse that can greatly enhance the value of a platform.

These case studies have explored enterprise transformation in several of the rings
in Fig. 1. Three of these studies (Emory, Vanderbilt, Indiana) addressed the transfor-
mation of care delivery processes. The TCM case study focused on adoption deci-
sions, which relate more to strategy than operations. The New York City study
addressed industry consolidation, in other words the changing marketplace.

We are currently exploring population health and learning health systems (Rouse
et al. 2017a). There is growing recognition of the social determinants of the health
of a population (Cooper 2016). Succinctly, health is affected by a myriad of health,
education, and social services. For example, the quality of housing affects popula-
tion health (Butler et al. 2017). Population health can be literally mapped in terms
of social determinants (Sullivan 2016). Consequently, it has been argued, for exam-
ple, that Medicare payments should be linked to social risk factors (Buntin and
Ayanian 2017). These insights have led us to conclude that population health
involves integration of health, education, and social services to keep a defined popu-
lation healthy, to address health challenges holistically, and to assist with the reali-
ties of being mortal. Realizing this vision will require a transformation of the US
delivery system.
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Conclusions

While all of the case studies addressed healthcare, the platform discussed in this
chapter has general implications for transformation of complex service enterprises.
Computationally, it is easy to imagine versions of Figs. 2 and 3 for other service
industries, for example, higher education (Rouse 2016). Patients can be replaced
with students or, in general, customers.

More profound, we think, is the impact of interactive visualizations on stake-
holders’ interactions, conclusions, and confidence in their deliberations. More
specifically:

e When users take the controls, vary assumptions and preferences, and experience
the consequences, they gain understanding and confidence in models and
simulations.

 Interactive visualizations should be co-designed with envisioned users, as well as
other key stakeholders, to assure valid, acceptable, and viable problem formula-
tions, solution concepts, and degrees of freedom.

e Given the “what-if” nature of many questions, prediction-based insights are the
goal rather than point predictions of the future; many insights relate to intuitively
reasonable ideas that yield unexpected and undesirable outcomes.

We hasten to note that these are observations from a range of experiences rather
than scientific experimental findings, which only rarely we have been able to pursue
(Rouse 1998, 2007). Nevertheless, these qualitative conclusions have been repeat-
edly manifested in our experiences in a wide range of industries. Put simply, key
stakeholders appear to embrace model-based, or evidence-based, decision-making
when they understand it and feel very much involved.

Keep in mind, however, the earlier discussion of decision-makers’ skepticism
regarding model-based predictions. The best decision-makers and sponsors are
those that ask many questions, often requiring “peeling back the onion” to deter-
mine how assumptions, data, and component models propagated through the overall
model to yield the predictions of interest. Such probing and exploration typically
lead to better models and visualizations.
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Understanding Platform Transformations
Through Routine Interactions
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Lauri Paavola

Abstract The purpose of this chapter is to discuss and consider routines that oper-
ate on interfaces enabling transformation of and within platforms. We view these
transformations through specific routine interactions, which enable modules and
platforms to either bring about transformations or to respond to them. We do this by
introducing the concept of transformational routines and justify that it provides
micro-level insight into different cause-and-effect relationships. Moreover, while
traditional theories of platform entity transformations tend to focus on general evo-
lutionary outlines and continuous processes, transformational routines provide tem-
porally and spatially limited settings in which to observe their critical turning points.
Finally, with the help of an illustration on a case study of Tesco, a UK grocery
retailer, we argue that all these properties enable efficient collection of rich data
with applications to both routine and module- and platform-level analyses.

Keywords Transformational routines - Platforms - Modules - Interfaces -
Ecosystems

Introduction

The emergence of platform literature is shifting our thinking and prevailing organi-
zational arrangements toward platform-centric entities, although this phenomenon
has not yet received much attention in research. Furthermore, in accordance with,
e.g., Schilling (2000) and Tiwana et al. (2010), we argue that the dynamics as well
as the trajectories of these entities have remained understudied. In this chapter, we
focus our analysis on understanding how platforms and their dynamics evolve
through routine interactions.
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Fig. 1 Elements of platform-centric ecosystems (Tiwana et al. 2010)

Building on Baldwin and Woodard’s (2009) synthesis on the commonalities
across different platform-related conceptualizations, we define a platform as an
extensible system to which modules that interoperate with the platform can be
attached through interfaces (see Fig. 1). We define a module as an add-on subsystem
that connects to the platform to add functionality to it (Baldwin and Clark 2000;
Sanchez and Mahoney 1996). We refer to the collection of the platform and the con-
nected modules as the platforms entity. The overall architecture — conceptual blue-
print that describes how the entity is partitioned into a relatively stable platform and
a complementary set of modules with predefined purposes (Katz and Shapiro 1994;
Sanchez and Mahoney 1996; Ulrich 1995) — can create significant competitive
advantages as well as barriers for rival platforms and ecosystems (Tiwana et al.
2010; Katz and Shapiro 1994).

We build our arguments on a notion that the operation of modules and platforms
is determined by certain routines — scripts or codes of repetitive behavior — that they
have in place for the execution of specific tasks and processes (Pentland and
Feldman 2008; Ulrich 1995). Recently, scholars have focused on studying the prop-
erties and the evolution of individual routines mainly in organizational contexts
(e.g., Feldman 2000; Howard-Grenville 2005; Cohen et al. (1996). On the other
hand, an understanding of the properties of routines or their dynamics has never
been applied to analyzing interfaces between modules and platforms. In this chap-
ter, we make a case for the study of transformational routines, which we later define
as scripts of processes by which modules or platforms either bring about changes or
respond to them while interacting. We argue that an understanding of the emergence
and transformation of modules and platforms can be obtained by reducing their
analysis to the study of certain transformational routines, simultaneously providing
insight into their broader multilevel change.

To better understand the progress of transformation, we also seek to broaden our
discussion from transformational routines, the seeds of transformation, to how they
advance multilevel transformation at different levels of platform entities as well as
in their surrounding environments (cf. Gawer and Cusumano 2013). Due to the lack
of literature on the dynamics of ecosystems, we consider it instructive to view the
role of transformational routines through the discussions in institutional theory —
another stream of literature that has had a significant impact on our current view on
the origins and emergence of change in complex system. In their long-lasting debate
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on the origins of change, institutionalists have considered field-level change to
involve both micro- and macro-levels.

We begin this chapter with a discussion of the nature and character of transfor-
mational routines. We follow this with an overview of the theory on the origins of
change, first from the viewpoint of institutional theory and then through application
to platforms, combining an understanding of the evolution of platforms and mod-
ules at the macro-level and the routine interaction at the micro-level. By combining
our learning from these different streams of literature, we provide a synthesis and
present a research approach for studying platform transformations at its different
levels by means of transformational routines. Furthermore, we illustrate this learn-
ing through a case study from the field of UK grocery retailing where we analyzed
the dynamics between a specific platform and a module (add-on subsystem) and
finally discuss the methodological advantages that transformational routines as a
unit of analysis offer for the study of dynamics of platform entities.

Defining Transformational Routines

Although the concept of routines has been in circulation since the early 1980s,
research in the area has seen particular activity during the last decade. An organiza-
tion’s behavior can be considered to be determined by the routines it has in place for
the execution of specific processes or tasks (Pentland and Feldman 2005). In the
broad view, a given routine can exhibit a great deal of continuity over time, leading
some theorists to emphasize their role in creating inertia and stability (Pentland and
Feldman 2005). However, the research during the past decade has revealed that
routines may change frequently and endogenously, and thus they can be viewed as
a source of flexibility and change. The definitions of routines have developed and
varied alongside the building of the theory. Perhaps the most suitable definition for
our current understanding of a routine is the one by Cohen et al. (1996) who define
it as an executable capability for repeated performance in some context that has
been learned in response to surrounding pressures. Similarly, routines can be con-
sidered to determine the continuous operation and processes of both modules and
platforms, which have also been considered as dynamic but adapting entities (Katz
and Shapiro 1994). To emphasize the continuity and repetitiveness, we use the term
operational routines (distinct from meta-routines and transformational routines,
which we will discuss in the following).

A routine is considered to consist of two parts, termed the ostensive aspect and
the performative aspect (Feldman 2000). The ostensive aspect represents the
planned execution of the routine, whereas the performative aspect refers to the
actual execution of the routine (Feldman 2000). Since the situations in which the
ostensive processes are applied vary, the performative processes can differ accord-
ing to the situational and environmental need for adaptation. The successes or fail-
ures of adapted processes are seen as a source of change to routines through learning
(Rerup and Feldman 2011). Actors seek to repeat those adapted routines with
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Fig. 2 Ostensive and performative aspects of routines

successful outcomes, further resulting in a change in their processes (Becker and
Zirpoli 2008; Eisenhardt and Martin 2000).

However, such adaptation of routines, e.g., to a changing environment, is often
insufficient in the long run. Change can itself be seen as a routine, which enables a
module or platform to transform along with its operating environment by renewing
or replacing its routines. We define a metaroutine as a routine that is designed to
transform existing operational routines or to create new ones (Adler et al. 1999).
Such a routine typically involves collecting, interpreting, and analyzing data con-
cerning the way the operating environment changes. According to Weick (1995), it
is insufficient to view an environment as a passive object that simply awaits to be
discovered. Rather, any operator or observer needs to conduct action in order to
understand what happens in its environment (Weick 1995). By means of adaptation
processes, a module or platform may effectively select its environment from several
alternatives and also influence it. Stinchcombe (1990) argues that the speed and
contents of routines as well as switches made among them provide competitive
advantage to certain operators. Consequently, systems in which modules and plat-
forms adapt faster transform at a quicker pace.

In this chapter, we separate transformational routines from operational routines
and define them as those metaroutines that lead to processes of profound change
that orient a module or platform in a new direction and bring about changes in the
ostensive aspect of its operational routines (Paavola and Cuthbertson 2016).
Metaroutines can also be non-transformational, in cases where they only produce
minor changes and function mostly in the role of a coordination mechanism that
helps adjust the performative aspects of the operational routines (Paavola and
Cuthbertson 2016). The possible influences of the various aspects of organizational
routines on each other are summarized in Fig. 2.
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Understanding Dynamics of Complex Systems

Micro-Macro Debate on the Origins of Change

Our current understanding of change in complex systems has been significantly
shaped by institutionalists and their debate on the origins of change. Modern orga-
nizational theorists and institutionalists have started to acknowledge that institu-
tions operate in an environment determined by other institutions. Early institutionalist
works taking this perspective, similarly to the majority of theories on platforms,
were mainly conducted from the macro-perspective. In particular, Meyer and Rowan
(1977) analyzed macro-institutions like states and professions. These institutions
are constructed by society and “become established as authoritative guidelines for
social behavior” (Scott 2008). Inspired by these two pioneers, other so-called
macro-institutionalists focused mainly on the attempts by organizations to achieve
legitimacy by means of conforming to their macro-institutional environments
(DiMaggio and Powell 1983). In particular, DiMaggio and Powell used the term
isomorphism to describe similarity between the structures and processes of indi-
vidual organizations. According to their account, organization-level and individual-
level structures and processes emerge via top-down institutionalization stages.

A different view with more emphasis on the actions of individuals is provided by
the so-called micro-institutionalists. Already Cyert and March (1963) as well as
Nelson and Winter (1982) emphasized the importance of learning and the skills of
individuals in organizational change. Moreover, according to Zucker (1977), Cohen
(1991), and Feldman (2000), much individual behavior is governed by structures
that originate and are regulated at the micro-level (Zucker 1977; Cohen 1991;
Feldman 2000). Zucker (1977) argued that the generation of an institution starts
from micro-processes at the intraorganizational level, offering a bottom-up account
of institutionalization. She viewed the top-down institutionalization process merely
as the reproduction of environments as institution — yet also this reproduction often
occurs through the everyday activities of individuals (Zucker 1977). Micro-
institutionalists agree with macro-institutionalists on institutionalization being a
social construction as described by Berger and Luckmann (1966). However, micro-
institutionalists assert that the social construction process leading to institutional-
ization begins at the micro-level, initially with two individuals interacting with each
other. Also DiMaggio and Powell (1991) revised their neo-institutionalist approach,
emphasizing micro-institutional processes and introducing practical action theory.
Moreover, intraorganizational processes are not only important for institutional
emergence, but “they can also be an important source of flexibility and change”
(Feldman and Pentland 2003) as individual habits, performance programs, and
genetic materials.

On the other hand, Suchman (1995) argued that qualifying institutionalization as
a bottom-up or top-down process is not easy, since institutionalization can be driven
by various actors at various levels of analysis. According to Suchman’s model, the
emergence of institutions depends on the demands set by unresolved problems
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(Scott 2008). If there are ready-made solutions to problems, top-down institutional-
ization occurs through adoption, incorporation, or recombination of the existing
solutions. This type of institutional isomorphism gives actors legitimacy (Dacin
1997; Deephouse 1996; Suchman 1995). Otherwise, actors construct new institu-
tions via categorization, comparison of certain responses to problems, and develop-
ment of alternative solutions. Leblebici et al. (1991) propose that any successful
theoretical explanation and its empirical support must address the causes of a par-
ticular change in a field and explain how a novel practice eventually becomes stan-
dard for participants whose positions were previously sustained by the older
practices.

Combining the Viewpoints to Understand Complex System
Transformation

Research on change in platforms has traditionally focused on transformations in the
overall ecosystem and its components (macro-level) or on individual processes and
routines in a given component, i.e., a module or platform (micro-level). Yet, the
majority of studies in this area take into account one of these levels only. It is
demanding to combine the top-down and bottom-up viewpoints to platform trans-
formations, as they involve very different units of analysis, producing challenges in
the collection of data.

We argue that a combination of the analyses at the micro- and macro-levels
would constitute a better understanding of transformation. Due to their properties,
we consider transformational routines as a suitable unit of analysis in the study of
module and platform transformations. Transformational routines operate as a
medium of change among individual modules and platforms, binding their action
together. We argue that the nature of change in platforms is determined by the oper-
ation of transformational routines that are in place.

To advance our knowledge of the complex cross-level processes involving rou-
tines (micro-level) and changes in modules and platforms (macro-level) as well as
the ties between these, we seek to combine ideas from the literatures across the
micro-macro spectrum, investigating the two levels and explaining the path depen-
dencies between them. The concept of path dependence has previously been consid-
ered when analyzing individual actors, for example, by looking at how routines
create competence traps, i.e., suboptimal procedures that are good enough in the
short run, creating no need to introduce better procedures (Becker 2004; Levitt and
March 1988). Transformational routines may help avoid competence traps. On the
other hand, identifying the path dependence generated by routines at the macro-
level highlights tensions and interference among, e.g., different parts of a dynamic
setting. Hence the concept of routines also contains seeds to understanding conflicts
and the compatibility of components of complex systems such as platforms.
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Applying Transformational Routines as Units of Analysis
in Understanding Platform Transformation

The previously presented literature suggests that analysis of transformational rou-
tines provides the building blocks for understanding transformations in complex
settings such as platform entities. The literature indicates that transformational rou-
tines operate as links of interrelation between modules and platforms as well as the
environment in which they operate. As the transformational routines form a critical
link in the transformation process, the research approach that we suggest is founded
upon their close analysis.

The transformation driven by transformational routines resembles what Van de
Ven and Poole (1995) called the process of teleological change. In accordance with
the philosophical doctrine of teleological change, transformational routines and
their implementation are determined by the purpose and goal they are designed to
accomplish (Van de Ven and Poole 1995). Furthermore, teleological theory typi-
cally views the development of an entity to be a process directed toward a goal (Van
de Ven and Poole 1995). As in the social construction theory by Berger and
Luckmann (1966), it is assumed that the entity is purposeful and adaptive. Through
transformational routines, a module and platform evolves either by itself or in inter-
action with others toward an end state. A high level of creativity and localized pro-
cesses are inherent in this type of process because different entities, consisting of
individual units, have the freedom to pursue whatever goals they choose (Van de
Ven and Poole 1995).

As the transformation process is guided by the end state, a suitable approach with
a research approach focusing on transformational routines begins with targeting the
data collection toward the transformations or evolution of certain functions of inter-
est. After the choice of the area of analysis has been determined, it is possible to
start an iterative process by identifying the environmental factors and other driving
forces that have had an influence on this specific development. Through observing
the actions that modules or platforms take in response to external stimuli, it is pos-
sible to identify the specific transformational routines to focus on. By iterating the
process based on the phenomena of interest, a reduced view (Cohen and Harel
2007) of the driving forces and related routines can be developed. Furthermore, due
to the repetitive nature of routines, a general understanding of the behavior and
characteristics of modules and platforms can be created.

Application of the Suggested Approach in a Research Study
on Use of Customer Data in Tesco

In the following, we present a research study in which we have applied the method-
ology involving the focus on transformational routines. In this case illustration, we
first provide an overview of the analyzed development and then consider the
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existing theory and methodology on the analyzed platform. This is followed by a
discussion where we consider the novel contributions and results produced by the
use of transformational routines as a unit of analysis.

Customer Data Platform as a Driver of Transformation in Tesco

The evolution of the use of customer data in UK grocery retailing began in the early
1990s, when Tesco’s marketing staff assessed retail loyalty schemes in the USA and
concluded that a crucial benefit that could be obtained from such schemes was the
accumulation of customer data. In Tesco’s new card-based customer loyalty pro-
gram, customers could sign up for their Clubcard, and by making purchases at
Tesco, they would accumulate points that were converted into vouchers that could
be used to purchase items at Tesco. This was intended to increase customer loyalty.
Moreover, customers would give their names, addresses, as well as information on
the size and ages of their family, and in this way, Tesco was able to identify the
customer in each transaction performed at one of its stores.

During the first two months of the trial in 1993, Clubcard turned out to be very
popular among Tesco’s customers, but processing the massive amounts of transac-
tional data with the limited computing power available at the time proved time-
consuming and expensive. As a result, Tesco turned to a small consumer data
analysis company named Dunnhumby, which showed that they could analyze
around 10% of the available data and reach conclusions that were 90-95% accurate.
This produced interesting findings on how far customers were willing to travel to
shop, as well as which departments within stores failed to attract particular custom-
ers who shopped heavily in other areas. Moreover, previously Tesco had not known
that a small proportion of customers produced a very large part of Tesco’s profit.

The Clubcard was launched nationally in the beginning of 1995. In order to
exploit the customer data, Tesco and Dunnhumby together created a platform for
data sharing that allowed the findings to be operationalized throughout the organiza-
tion. The modules that Dunnhumby created for the platform were efficient and
included a large number of features, e.g., pricing, promotions, merchandising, and
store development. All the data and its analyses resided on a server, so many differ-
ent users could access the data at the same time. It had different levels of access and
security for different kinds of users and parties. A number of different internal rou-
tines were implemented for the use of data: Dunnhumby sought to routinely update
and develop/transform content of the data through their interface, whereas Tesco
tried to find new and innovative ways for the actual implementation of the data.

Tesco’s quarterly mailings of coupons were eventually tailored, in essence, to
individual customers. Other uses of customer data took place at a broader level.
Customer segmentation consisted of classifying customers into different groups,
say, environmentally conscious buyers, bulk shoppers, etc. For example, it was
found that one group of loyal customers regularly shopped at 12 of 16 Tesco store
departments, implying that encouraging these customers to shop even sporadically
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in the other four departments would produce large profits. The segmentation also
proved useful for Tesco in the price wars against competitors, especially Asda.

Another process related to customer segmentation was the so-called customer
plan process. This is an annual process where the data was used to identify what is
important to customers, what their opinions are of Tesco, etc. As a result, a small
number of customer plan projects were conceived each year and put into effect. The
next important step in the utilization of customer data was providing it to the supply
chain partners. In the UK, and perhaps globally, this was pioneered by Tesco in
2002 when Tesco allowed its suppliers an access to their data platform simultane-
ously providing their own input on it.

Due to their highly successful collaboration, between 2001 and 2010, Tesco
acquired Dunnhumby. As a result of this and the fact that data was now being rou-
tinely sold to interested parties such as the supply chain, the collection, analysis,
and selling of customer data became a more mechanical operation. Furthermore,
Dunnhumby was no more an independent partner that could pursue whatever goal
they wished, and the company lost some of its drive to innovate new ways to analyze
data. Whereas the routine that Dunnhumby was running had for years brought new
innovative ways for looking at data and providing Tesco new tools for its use, the
collaboration had now become more transactional. The routine that Dunnhumby
was operating on the interface of Tesco’s platform had shifted to primarily as non-
transformation (see Fig. 2).

While many of Tesco’s competitors, especially Sainsbury’s, were trialing or
launching their own loyalty cards simultaneously with Tesco, they did not place
sufficient emphasis on the collection and use of customer data. More recently,
between 2007 and 2013, most other grocery retailers in the UK have caught up with
Tesco, partially because the analysis of data has been facilitated by advances in
technology and computing power. On the other hand, with the advent of “big data,”
including customer data obtained from Internet sales, it is again impossible to ana-
lyze all available data, and so the various grocery retailers are competing on a rather
even basis in driving innovations based on customer data.

Observations on Change Through Transformational Routines

In the study of Tesco, we focused on the way in which Tesco has been able to create
new innovations with the help of customer data. Tesco’s data-sharing platform
(Fig. 3) has undergone a major transformation during the considered time period,
with various routines acting as a vehicle for change. Such routines are jointly struc-
tured to reward buying behavior that is beneficial to the retail organizations, but
even more importantly, they provide retail organizations with data on their custom-
ers that influences strategic and operational decision-making and may result in
changes in organizational processes, involving pricing, promotions, merchandising,
and store development. The overall idea was introduced in 1995 when Tesco
launched its Clubcard and established a platform around the use of the data. As a
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result of the benefits that Tesco gained from the launch, the competitive dynamics
within UK grocery retailing have changed drastically, leading to efforts by other
competing organizations to fight back.

Existing theories on the origins of change in platforms have previously focused
on the conforming behavior on a certain specified level. By contrast, in our case, we
showed that routines can in reality act in a dual role — in our case as both module-
and platform-level units of analysis and drivers of field-level evolution, eventually
leading to the launching and transformation of competing platforms.

We discovered that specific routines involving the collection and analysis of cus-
tomer data have played a crucial role in the data-sharing platform of Tesco, as well
as the evolution of the entire field of UK grocery retailing, and hence focused on
these. In conducting our data collection, we organized interviews with certain key
figures who had played a major role in developing the use of customer data in one
or several of the organizations in question. We found out that while the ostensive
aspect of a routine involving customer data would remain fairly stable, the incentive
and drive with which the routine was executed would affect its performative aspect.
In this study, we were able to understand the development of Tesco by analyzing
routines that Dunnhumby was running to promote change. We were also able to
understand the factors that first increased the influence of Dunnhumby (in the role
of an add-on subsystem) on the platform governed by Tesco and similarly the fac-
tors that decreased its impact after being acquired.
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Discussion: Methodological Advantages of Studying
Transformational Routines in Module and Platform
Transformations

As such, routines operate at the micro-level within modules and platforms. On the
other hand, such components need to conduct action in order to select, assess, and
adapt to their macro environments. This is achieved by means of transformational
routines, which thus provide a means to better understanding both the localized and
discontinuous pathways leading to variation among modules and platforms, as well
as the general evolutionary processes (see Fig. 1). Due to their ability to provide
insight into the nature of a complex system, the concept of transformational routines
can also be applied to perform comparisons between different developments and the
reasons behind them. In the following, we consider some of the advantages that
these qualities of transformational routines provide in the study of
transformations.

The concept of routines has been previously employed to understand organiza-
tional change by analyzing how organizational routines change (Nelson and Winter
1982). During the past decades, a large amount of research has been conducted
based on the premise that routines are the basic components of behavior (Becker
et al. 2005) and central in the accumulation, transfer, and application of capabilities
(Cohen 1991; Cohen et al. 1996; Winter 2000). From this perspective, routines are
a crucial part of any account of how a system accomplishes its tasks.

According to the properties of transformational routines observed in our study of
UK grocery retailing, one of the main advantages of this concept derives from its
ability to operate in a dual role as both an organization-level unit of analysis and a
driver of platform evolution. At certain junctures in their development, external fac-
tors drive modules or platforms to trigger transformational routines that act as struc-
turing mechanisms, and at others, transformational routines activate processes that
drive module or platform evolution, transforming the cognitive, normative, and/or
social structures of a complex entity. Thus there is an interplay between transforma-
tional routines, platform, and module evolution.

As noted in our literature review, existing theories of transformations tend to
focus on continuous processes and static descriptions of historical events. Analysis
of transformational routines provides an understanding of how a module or platform
reacts, to what it reacts, and how the reactions evolve with respect to the environ-
ment, revealing the nature of a complex system as well as of the individual parties.
These are difficult to observe with conventional methodologies and qualitative
methods. Furthermore, since transformational routines bring about changes in rou-
tines themselves, they can be seen as a self-contained unit of analysis.

Existing theories of platform transformation remain largely on the macro-level.
According to Becker et al. (2005), this type of analysis is incapable of capturing
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many interactions and their effects on actors and the environment. By contrast, trans-
formational routines are micro-level units of analysis that provide tractable, tempo-
rally, and spatially limited settings to focus on while observing the environmental
assessment and decision-making processes that bring about different levels of trans-
formation. Hence the study of transformational routines is also close to the concept
of scientific reductionism, which essentially entails reducing complex entities and
interactions to the sum of their constituent parts, in order to make them easier to
study. On the other hand, as Cohen and Harel (2007) note in relation with biological
systems, understanding the essence of a system must include a consideration of its
higher-scale emergent properties as well as of its fundamental component parts
(such as transformational routines, in our setting) (Cohen and Harel 2007).

Due to the high level of focus involved, the concept of transformational routines
enables the collection of data that can be fairly restricted in scope but still provide
insight into module and platform, as well as the analysis of a complex system. As
seen in our research study, possible methods include real-time collection of primary
data, historical analysis of archival data, or combining both forms of data.

Conclusions

In conclusion, routine theory and institutional theory differ in their explanatory
power of transformation in terms of their theoretical foundations, levels of analysis,
and main arguments. We propose that combining ideas from these two theories by
means of studying transformational routines enables a much richer understanding of
transformations in complex systems, as one is able to link macro-level forces and
actors with the situated actions and interpretations of micro-level actors. This is
important when studying transformations that emerge as interplay between the two
levels, as we saw in our case.
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Abstract This chapter provides an empirical example of how platform theory can
be used to study organizational networks. Platform theories have recently received
increased attention from academics, as digitalization has fueled the implementation
of digital platforms and platform-based business models across a wide range of
industrial settings. However, despite the increased interest toward platforms, most
of the research is still confined to the economics and engineering schools of thought.
In this chapter, we address this theoretical and empirical gap by providing an empir-
ical example of a retail cooperative that can be characterized and analyzed as an
internal platform. We study how this type of organization is managed, focusing on
the change process through which the organization shifted from a crisis organiza-
tion in the early 1980s to an efficient platform-like organization by the mid-1990s.
By comparing the organization before and after changes in its organizational struc-
tures and practices, we identify the steps taken to make the most use of a platform-
like organizational structure. We identify three building blocks created by the central
organization that provided the foundation for the cooperative’s future success: the
divestment of value-destroying and non-valuable resources, preventing exploitative
use of resources, and enabling participants to identify and create new activities.
Through our case study, we provide future research avenues to the internal platform
stream of platform literature and invite empirical research that applies platform lit-
erature to different contexts, for example, to looking at platforms also as an organiz-
ing and organizational form.
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Introduction

During the past few years, platform theories have received notable attention and
expansion from academics as digitalization has spawned the creation of multisided
platform-based business models across a wide range of industries (e.g., Gawer
2014; van Alstyne et al. 2016; McIntyre and Srinivasan 2017). At the heart of plat-
form thinking is a collaborative network where a platform provides an interface that
is open for external complementors to create applications to (e.g., Adner and Kapoor
2010; Autio and Thomas 2014). Firms such as Apple, Facebook, and Google are
often used as examples of firms that orchestrate a platform ecosystem that allows for
value creation and innovation within a network of firms or complementors (e.g., van
Alstyne et al. 2016). However, due to strong influence of the economics and engi-
neering schools of thought, platform research has so far studied extensively price
setting and network externalities as well as technological infrastructures (e.g.,
Gawer 2014; Gawer and Cusumano 2014; Tiwana 2014), leaving the intraorganiza-
tional, internal platform context with less theoretical and empirical advances.
Despite Gawer’s (2014) definition of an internal platform, empirical studies in the
internal platform context are still largely missing, especially in terms of using the
platform theory and the internal platform stream of platform literature, to analyze
the functioning of decentralized and network organizations.

Regardless of the type of platform, value creation in platform ecosystems takes
place in the interaction of platform participants. A platform ecosystem is a network
of participants consisting of the platform owner, complementors, and users (e.g.,
Mclntyre and Srinivasan 2017) with a platform’s role defined as facilitating the
interaction between these different user groups. Thomas et al. (2014) describe plat-
forms through architectural leverage where platforms are designed to achieve high
impact with little input from the platform owner in order to generate high profits for
platform owners. The question of management of an internal platform is particu-
larly interesting and not fully addressed in the existing platform literature outside
the product development and supply chain contexts (e.g., Gawer and Cusumano
2014; Thomas et al. 2014). In this chapter, we show that organizational networks
can be analyzed as internal platforms, as these types of organizations share several
characteristics to platforms. For example, the headquarters orchestrates value in
organizations, by providing the modules on top of which the organizations’ other
stakeholders can create value added to.

This chapter contributes to strategic management and platform literature by
showing that organizational networks function according to the logic of internal
platforms. By studying an organization as an internal platform, we take the first step
in providing empirical examples of internal platforms outside the product develop-
ment context with the internal platform structure relevant for other types of organi-
zations as well, such as organizational networks and other decentralized
organizational forms. We take a non-digital perspective to platforms such as other
internal platform papers have done in the past (e.g., Simpson 2004) and use the
Gawer (2014) framework to analyze our single case study organization, retail
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cooperative S Group, as an internal platform. In our case study, we focus specifi-
cally on the management of such a network organization that functions as a plat-
form and answer the question of how the management can make the most use of
such a platform structure. The coordination and management of network organiza-
tions, like cooperatives, have traditionally posed several questions for academics
(Provan and Kenis 2008), and this paper is the first to use the internal platform
framework to study the functioning of an organizational network. Based on the case
study, we identify three building blocks that in our single case example allowed the
cooperative to maximize the benefit of a platform-like organizational structure and
find efficiency throughout the organization.

We proceed by providing a short overview of recent advances in platform litera-
ture, followed by a review focusing on the internal platform stream of literature. We
then justify the methodological choices applied in our single case study, followed
by the case study of a retail cooperative from the retail sector which we define to
function as an internal platform. Finally, we discuss the key findings from our case
study and provide future research avenues to help expand the internal platform
stream to topics such as organizational and strategic management.

Theoretical Background

In this section, we justify why platforms and specifically internal platforms are an
interesting research area, focusing on identifying the key characteristics of plat-
forms that can be applied to organizational networks. We shortly review the recent
developments in platform literature and then focus specifically on the internal plat-
form stream which we seek to expand through our single case study where we study
a retail cooperative as an internal platform.

The Engineering and Economics Perspective to Platforms

Platform theory originates in the engineering and economics theoretical schools of
thought. This stream of literature defines platforms as dynamic and purposive inter-
nal or external networks (e.g., Adner and Kapoor 2010; Autio and Thomas 2014). In
these types of networks, the success of a platform depends on the ability for plat-
form participants to create value through their interactions with other participants
(e.g., Tiwana 2014). In the more traditional definition of platforms, for example, in
the context of new product development, the role of the external or internal platform
participants is to develop complementary products, services, or technologies on top
of the platforms’ standardized modules (e.g., Jacobides et al. 2006; Gawer and
Cusumano 2014). Platform owners such as the technology providers simply orches-
trate these interactions between the internal or external complementors and the plat-
forms’ own digital or physical infrastructure. In the context of internal platforms,
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platforms are built around modules on top of which supply chain members can
create their own offering, while in digital platforms, modules are replaced by tech-
nology interfaces.

Most research on platforms has focused on the so-called industry platforms. In
an industry platform, the platform owner has given up control of the platform’s
components to independent complementors in order to allow the creation of com-
plementary components and assets (Thomas et al. 2014). Examples of industry plat-
forms include the Apple iTunes Store, where the iTunes platform serves as the
interface to which external complementors (app developers) can built their own
content (applications) according to the rules and guidelines set by the platform
owner which in the iTunes Store example is Apple (Tiwana 2014). Overall, the
recent academic literature around these types of industry platforms has moved from
studying topics such as pricing (Armstrong 2006) to covering broader areas related
to platform management such as governance and competitive strategy (Tiwana
2014).

The recent interest on platforms has emerged through the advent of digitaliza-
tion. In the context of digital services, academics often talk about multisided mar-
kets (e.g., Hagiu and Wright 2015) with companies like Uber and Airbnb as the face
of this digital platform revolution as it is popularly referred to as (e.g., van Alstyne
et al. 2016). A multisided market means that a platform enables the interaction
between two or more sides of participant groups. Thus, in an external two-sided
platform, the main purpose of the platform owner is to maximize the network effects
(Eisenmann 2006; Haucap and Heimeshoff 2014) and minimize entry barriers, for
example, through the platform design and architecture (Eisenmann et al. 2011). The
platform’s value is based on the number of users, and the core assets of the platform
owner are the platform’s participants such as the customers and service providers.
The platform owners thus face a chicken-and-egg problem in these types of two-
sided markets; it must attract a large base of service producers and customers simul-
taneously, and the value for this user base is based on their mutual interaction (e.g.,
Gawer and Cusumano 2002; Rochet and Tirole 2003). This creates a dilemma as the
switching costs for platform participants are low and there may only be loose con-
tractual relationships toward other participants of the platform.

The Internal Perspective to Platforms

Compared to industry platforms, internal platforms are a literature stream of their
own (e.g., Thomas et al. 2014). Thus far, this internal perspective to platforms has
received only limited empirical interest from scholars across disciplines. For exam-
ple, the internal platform framework by Gawer (2014) has received less support than
her other works, for example, on industry platforms. So far, literature on internal
platforms has primarily focused on the context of new product development and
engineering as we outline in this section.
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In the product development context, a product platform is defined as the set of
common components, elements, or assets that can be shared across the organization
(e.g., McGrath 1995; Meyer and Lehnerd 1997; Robertson and Ulrich 1998).
Simpson (2004), for example, introduces two types of product platforms, module-
and scale-based product families. Popular examples of successful product platforms
include Sony Walkman and Black & Decker (e.g., Gawer 2014) in the consumer
electronics and machine tools industries, respectively. The Sony Walkman product
portfolio, for example, was built around key modules that allowed Sony to utilize
the modular design and flexible manufacturing processes to introduce a large prod-
uct portfolio, spanning over 250+ models in the 1980s (e.g., Sanderson and Uzumeri
1996). On the other hand, Black & Decker is often used as an example of a success-
ful scale-based product platform, developing in the 1970s a family of universal
motors for power tools that varied only with regard to stack length and in the amount
of copper wrapped around the motor, allowing it to scale the standardized motor for
the different Black & Decker product divisions.

In this chapter, instead of talking about internal platforms as product platforms
in the product development and engineering context, we study how internal plat-
form literature can be incorporated to study organizations, for example, utilizing the
frameworks by Gawer (2014) and Thomas et al. (2014). Furthermore, we focus on
understanding the functioning of such an internal platform that consists of one focal
organization and its ecosystem of network members. Although research has looked
at the internal structure of platforms (e.g., Cusumano and Gawer 2002), only a few
definitions for internal platforms exist. The key commonality between the different
types of platforms is that all platform participants contribute to the total value of the
platform and co-create value with other participants regardless of whether the plat-
form operates only inside one focal organization such as a product development
platform or is open for external complementors such as an industry platform.

Gawer (2014) categorizes the key differences between industry platforms and
internal platforms as structure and control. Internal platforms are inside the bound-
aries of a firm rather than organized as an ecosystem and are closed rather than open
to external complementors (e.g., Gawer 2014). Organizations can adopt such an
internal platform structure to respond to a rapidly changing external environment
where the organization needs to efficiently generate new combinations of resources,
routines, and structures (Ciborra 1996). Although literature defines industry plat-
forms and internal platforms as two separate types of platforms, Gawer (2014)
argues that it is possible for an internal platform to evolve to an industry platform as
is evident through the case of IBM where an ecosystem of PC manufacturers
emerged from IBM’s supply chain which resulted in the eventual demise of IBM’s,
at the time, market-leading PC division. In the case of IBM, members of IBM’s sup-
ply chain like Intel and Microsoft began to embrace the platform structure shifting
from only operating in a closed one-firm supply chain of IBM to an industry plat-
form which by the late 1980s already included an abundance of PC manufacturers.

Platforms are an interesting way to organize business from the intra-firm internal
platform perspective as well, as platforms can be both fixed or able to change over
time. These types of organizational networks require a strong role from management.
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Cusumano and Gawer (2002), for example, state that platform owners need to man-
age constantly both external and internal conflicts taking place in the platform eco-
system. In the case of an internal platform, by management we refer to the
headquarters. A platform is generally linked to an organization’s headquarters that
is in charge of orchestrating the value generated across the organization (Baldwin
and Woodard 2008). The modules in such platforms can consist of, for example,
standardized processes created by the headquarters such as standardized accounting
practices and brand concepts. Overall, there is thus a direct link to strategic manage-
ment literature, where the value generated by the headquarters is generally named
as one of the four core problems in strategic management (Rumelt et al. 1994). The
use of an internal platform framework can thus help create new theoretical advances
also in strategic management literature.

Methodology

In this paper, we move away from product platforms that have traditionally been at
the heart of internal platform research (e.g., Sanderson and Uzumeri 1995; Simpson
2004) to study S Group, a Finnish cooperative retailer, as an internal platform. As
studies incorporating platform theory to study organizations are nonexistent (for an
exception, see Ciborra 1996), we follow the inductive methodology of Burgelman
(2011) and construct a conceptualization of organizations as internal platforms that
applies to decentralized and network organizations.

Research Design

This chapter is built upon a single case analysis (e.g., Yin 1994) with the qualitative
analysis using coding to analyze the plentitude of data sources (e.g., Gioia et al.
2013). Gioia analysis is used as the coding technique for creating theory that
emerges from the data and showing the results visually. In such an analysis, the
researchers aggregate data to first-order concepts, which are then grouped to second-
order themes. Finally, the second-order themes are combined as theoretically rele-
vant, aggregate dimensions (Gioia et al. 2013). As Burgelman (2011) argues, theory
generation requires avoidance of theoretical preconceptions and constant compari-
son, coding, and analysis between theory and data. A Gioia analysis is helpful for
achieving these ends since it aggregates raw data into theoretically relevant
findings.

A Gioia analysis generally includes data tables (Corley and Gioia 2004) which
show how first-order categories were created from the data. We have selected to
show these data tables in narrative form, as a single case narrative increases the
accuracy of the results while not being simple nor general (e.g., Langley 1999). This
enables us to bypass the pitfall of Gioia analysis where the process that generates
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the aggregate dimensions is lost. The strength of Gioia analysis is that it presents
findings in a simple table, so these two approaches are in fact complementary.

In this chapter, we aim to understand the management of a retail cooperative, S
Group, between 1983 and 1996 and the steps taken by the organization’s manage-
ment to maximize the efficiency of the organization that we characterize as an inter-
nal platform. We focus on this period when significant changes happened in the
organization that helped S Group maximize the benefit of its cooperative business
model and allow the headquarters, central organization SOK, to take a more active
role in the management of the organization as a primarily support function for the
independent cooperatives across Finland. In terms of generalizability (e.g., Eriksson
and Kovalainen 2008), the purpose of this chapter is to provide a better understand-
ing for practitioners and academics of the possibilities provided by incorporating
platform theory to organizational and strategic management studies, raising impor-
tant theoretical questions in the process that should be addressed by further studies,
especially about how organizations can make the most use of such a complex
platform-like organizational structure.

Data Collection and Case Selection

We collected data through a longitudinal case study about the management of the S
Group between 1983 and 1996. Collecting data from a single case is suitable to the
topic as it allows us to gain an in-depth understanding of the phenomena and develop
new constructs (e.g., Suddaby 2010). S Group was chosen as the case as it is a
decentralized organization, a unique organizing form, and thus gives us the oppor-
tunity to study the applicability of platform theory to studying organizational net-
works through an extreme case example (e.g., Flyvjberg 2006; Siggelkow 2007).
We analyzed a large amount of data and interviewed key figures in the organization
in order to gain an in-depth understanding for the status quo at S Group in 1983 and
the transformations that took place between 1983 and 1996. Over the course of the
entire research process, we actively studied publicly available material on S Group
in order to come up with a list of potential interviewees and an understanding of the
context the cooperative was in at the time. We were also granted access to the coop-
eratives central organization (SOK) archives with our focus on all the past top man-
agement meeting minutes, quantitative graphs, and numerical figures describing
strategic plans or the state of the company as well as a plentitude of documents,
memorandums, transcripts of meetings, copies of old contracts, photographs, and
other notes.

As a primary data source, we used semi-structured interviews. Interviews
were organized with top management, middle management, and cooperative man-
agement. The informants included all the six SOK CEOs since 1983 and other indi-
viduals who had taken part in strategic decision-making between 1983 and 1996.
Although we relied on the interviews to give us an inside view into the organization,
we also used archival data during the research process in order to achieve maximum
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Table 1 Description of primary and secondary data sources

Type of Public/
Data data Amount and description of data sources confidential
Company | Archival Board minutes, contracts, personal memos Confidential
archives data 1980-1996
In-depth Informants | 6 CEOs of SOK Confidential
interviews Top and middle management of SOK and

cooperative management

CEO Archival Private notes, memos, photographs, Confidential
archives data presentations, newspaper clips 1983-2002
Annual Public data | Annual reports 1970-1996 Public
reports
Books Public data | 10+ books or biographies on case company Public

accuracy and legitimacy. The selection of interviewees was iterative, as informants
also provided further information about key decision-makers throughout the inter-
view process. The interviews were semi-structured, with a duration of 60-250 min.
All interviews were taped, transcribed verbatim, and thoroughly analyzed by the
researchers. The interviews were conducted and transcribed in Finnish, the native
language of the informants. The data used in the study is described in more detail in
Table 1.

This broad data set allowed us to compare the top and middle management
views. We triangulated all main events from multiple sources, for example, all inter-
views were triangulated with archival data and vice versa. The interviews were con-
ducted until saturation was reached.

Based on the empirical material, we created an event database to cover the period
between 1983 and 1996 using both qualitative and quantitative data. These data-
bases form the basis for the data analysis as they allow us to pinpoint key manage-
rial decisions taken as well as their direct and indirect effects on the organization.
These events correspond to what Gioia et al. (2011) describe as first-order catego-
ries. We also have temporally orchestrated data prior to the period of intensive anal-
ysis (pre-1983) in order to understand the research context also during the period
before the change process in the organization was initiated. We also collected data
covering after the period of intensive analysis (post 1996) in order to understand the
position that the company was in after this process. This corresponds to the notion
that in process studies, the end is the starting point in a continuous process (Langley
et al. 2013; Tsoukas and Chia 2002).
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Overview of the Single Case: S Group

S Group is a Finnish customer cooperative, which has since mid-2000s been the
market leader in the Finnish grocery retail market with an over 40% market share.
The organization consists of the central organization (SOK), independent coopera-
tives, and subsidiary operations which together form the S Group. Our analysis
focuses on the transformation of S Group in the 1980s and the actions taken by the
central organization SOK to create change toward more efficiency. While in 1983 S
Group was a diversified company with operations in several industries from retail to
agriculture, since the mid-1980s the grocery retail business has been the flagship
industry, and other businesses have been divested, or their role in the business port-
folio has been greatly diminished.

Coming into the 1980s, S Group was in deep crisis, and our data shows that the
organization was in the brink of bankruptcy if immediate reforms were not initiated.
We identified several causes for the crisis, but the most important one was a struc-
ture that enabled suboptimization as each cooperative tried to maximize their own
position at the expense of group-level performance. Our data shows that the position
of S Group in the 1980s had become severe due to a lack of systematic group-level
internal accounting practices and diversification of S Group’s business portfolio.
Thus, as a result of these issues, little information about the financial situation or
business performance flowed from the central organization to the cooperatives and
vice versa. In 1983 S Group eventually turned to an external CEO, the first in their
history, with a mandate to initiate reforms to turn around the company.

Today, largely due to the reforms done in the 1980s, the central organization
SOK is only a support function for the regional cooperatives in Finland. Customer
orientation is built through interaction and shared activities such as national retail
chain across the S Group. In our empirical study, we focus specifically on identify-
ing the steps taken by S Group to maximize the efficiency of its platform-like orga-
nizational structure. Through the restructuring in the 1980s, SOK and its regional
cooperatives developed several customer-oriented initiatives that formed the com-
petencies where S Group rose to become the market leader of the Finnish grocery
retail market. In 1996, the major part of these key initiatives had been put in place,
which is also the end of our study.

Case Study: S Group

S Group is a retail cooperative consisting of a central organization, SOK, and inde-
pendent cooperatives that together form the S Group. Like the rules of organiza-
tional networks (e.g., Provan and Kenis 2008), S Group is not a legal entity as each
member of the cooperative is autonomous and decentralized in their decision-
making. In this paper, we characterize S Group as an internal platform, where the
internal platform participants, the independent cooperatives, can share and use a
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common activity base consisting of, for example, chain and brand concepts, thus
resembling an internal platform-like structure. Based on Gawer (2014), the S Group
platform consists of an ecosystem of subunits, the regional cooperatives. The coor-
dination of the platform happens through the central organization SOK, which has
managerial authority according to the rules of the cooperative.

The internal platform-like structure was created at S Group in the early 1900s to
ease the coordination between regionally diversified cooperatives that, without the
platform, the central organization as a mediator would not be able to achieve econo-
mies of scale and thus be profitable. The platform structure was thus needed to cre-
ate collaboration between Finnish regional cooperatives which in the late 1900s
each ran only a small portfolio of stores in their region. This platform-type organi-
zation structure had existed throughout the history of the cooperative, but over the
years it had become inefficient. Rather than a change of organizational structure,
SOK management adopted several new practices between 1983 and 1996 that dras-
tically increased the efficiency of the organization. Figure 1 shows the S Group
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ecosystem as of today, after the transformation and structural change in the 1980s
and 1990s, with 20 regional cooperatives and a large business portfolio run by the
cooperatives.

Our analysis shows that S Group went through four crucial phases that allowed
the cooperative to function more efficiently. We identified four phases in our event
data, (1) status quo and (2) resource divestment, (3) platform orchestration, and (4)
resource discovery and expansion, that allowed the organization to transform as
shown through the Gioia analysis results in Fig. 2. It is noteworthy that typically
Gioia analysis does not contain an internal structure between aggregate dimensions;
as the time-coding of major strategic events shows, the aggregate dimensions of our
analysis have a flow from 1 to 4. The following narrative describes how S Group
shifted from a crisis organization in 1983 to finding efficiency through a few key
strategic initiatives, opening up the key results from the Gioia analysis.

Status Quo at S Group (1983)

Coming into the early 1980s, S Group was a stagnant and complex organization that
had poor resource allocation and information asymmetries due to a lack of standard-
ized group-level practices. Customers perceived S Group’s grocery stores as expen-
sive and old-fashioned compared to competing retailers such as then market leader
K Group. Inefficiencies were caused primarily by diversified decision-making in the
S Group, as each individual cooperative oversaw running and planning the business
of its own cooperative, in a certain geographical area. Due to the decision-making
inefficiencies, each unit of S Group had a large workforce working for it, for exam-
ple, each had their own human resources and marketing departments.

Due to numerous exploitative financial practices, the financial position at S
Group was also weak in the early 1980s. S Group supported weak cooperatives
financially, and there was a so-called internal monopoly in place where each subunit
at S Group aimed to maximize their own unit’s profits rather than the total value of
S Group. Each unit in the cooperative, including the central organization SOK, was
allowed to make a profit, meaning that there was a lot of suboptimization in place.
As a result of an unrealized strategic plan that had proposed a restructuring of S
Group already in 1969, there was also a lack of strategic direction that continued
throughout the 1970s. All of this meant that several value-destroying and non-
valuable resources existed in the S Group at the time, and the entire organization
was at the brink of bankruptcy.

In order to turn around the company, SOK brought in their first external CEO in
1983. The new CEO started a period of divestment of noncore businesses once the
SOK management realized the true financial state of the organization. Through a
strategic plan, S83, SOK established a regional cooperative structure at S Group, in
which the previous network of 170+ local cooperatives was consolidated into a
network of 36 regional cooperatives, by, in practice, forcing the mergers of smaller
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1970 Proposed new Group-level strategy
including mergers of co-ops (unrealized)
1976 Voluntary co-op mergers (show)
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cooperatives with their regional neighbors. Within S Group, cooperative mergers
are voluntary and require acceptance of each cooperative, as they are independent
businesses also with their own independent decision-making bodies. A crucial way
to pressure the cooperatives to merge was to cut the central organization’s financial
support from the cooperatives. This shifted the crisis toward cooperatives who
received advice and support only on the condition of mergers and divestment of
unprofitable businesses. The restructuring also allowed SOK to open the balance
sheets of struggling cooperatives in order to realize fully the catastrophic financial
state of S Group. Significant losses were made until the late 1980s as the financial
condition of several cooperatives was extremely poor due to, for example, a lack of
amortizations on property and machinery.

Through the restructuring launched by the new CEO in 1983, S Group began to
focus on the grocery retail business where the market share of S Group had been
steadily falling over the past decade. The decision to focus on grocery retail resulted
in the divestment of diversified businesses such as the agriculture and industry busi-
nesses throughout the 1980s and early 1990s. This led to layoffs and the gradual
replacement of cooperative CEOs and SOK top management with recent business
school graduates, who had more expertise in strategy work and were not guided by
any existing ways of thinking. The majority of S Group top management in 1996
had come into the organization during the worst crisis years in the early and
mid-1980s.

Transformation of S Group to a Functioning Internal Platform

The transformation started from the internal reorganization at S Group that was
initiated from 1983 onward. The previous structure with hundreds of cooperatives
had resulted in the lack of group-level thinking as instead of all stakeholders trying
to maximize the value of the total S Group, each S Group unit and subsidiary tried
to maximize their own unit’s profits or their personal benefit. This gradually changed
through the late 1980s with the introduction of regional cooperative structure and
the elimination of past practices that had resulted in suboptimization.

The divestment of noncore businesses and the restructuring of purchasing func-
tions were important for increasing internal efficiency. By 1992, S Group had reor-
ganized its purchasing functions by centralizing its purchasing to its newly
established subsidiary Inex Partners and divested its agricultural and industrial busi-
nesses to joint ventures such as Meira Oy. This divestment of diversified businesses
shifted more roles for the planning of concepts to SOK, with the cooperatives now
responsible for only operating their businesses according to the shared common
vision and strategic goals. For example, until the mid-1980s S Group did not have a
national retail chain network or standardized store concepts across the country.

The establishment of Inex Partners Oy and the changes in organization practices
throughout the 1980s were important because they defined the cooperatives as
profit centers and SOK now as simply a support unit. In the case of S Group, the
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“standardized modules” found in internal platform literature consisted of, for exam-
ple, standardized accounting practices, standardized store concepts, and managerial
guidelines. By 1991, internal logistics pricing was eliminated, and the cooperatives
could source products directly from Inex Partners without shuffling products
through internal middlemen in the S Group. All profits made by Inex Partners were
channeled back to the cooperatives at the end of each year, according to the ratio of
purchases made by each cooperative. This ensured that S Group remained
competitive and that each cooperative was treated equally without the internal
monopoly structure that had existed before.

As S Group began to maximize the benefit of its decentralized structure, it could
create new activities especially guided by the middle management and the regional
cooperatives. While previously some cooperatives had run a lot of independent
pilots since the 1970s, such as hypermarkets and the purchase refund system (which
later became the S Bonus Card), now because of the steps taken by the management
during the 1980s, information was more actively shared across S Group, and several
concepts were quickly rolled out nationally after local pilots. For example, in 1988
S Group launched the Prisma hypermarket chain nationally and in 1991 the S Bonus
Card, both of which had originated from the cooperatives and later became ventures
managed by SOK. Once the middle management participation in decision-making
was secured, the rollout of new concepts such as national grocery store concepts
was relatively fast.

While already in the 1970s S Group had skilled employees both in SOK and the
cooperatives, there had previously been little intrinsic motivation for an individual
employee or business unit to develop or turn around the business. This changed in
the mid-1980s through the start of a culture of piloting new concepts and by giving
middle management a stronger role in strategy planning and implementation. For
example, in the mid-1980s initiatives such as the creation of national retail chains
was led and implemented by middle management. The national retail chains were
important for the restructuring of the grocery store network and in order to make
sure that regardless of the location of the store in Finland, the store concept would
be almost identical for the end-customer. The new middle managers that had come
into the organization in the early 1980s were also responsible for introducing new
practices such as the internal ranking lists of cooperatives, which ranked the regional
cooperatives from best to worst and helped create healthy internal competition. This
meant that there was also internal pressure from the other cooperatives to develop
their business in order to make sure that their ranking was higher and that all coop-
eratives did everything they could to maximize the total value of the organization.
While in the 1970s, the cooperatives were playing a zero-sum game due to financial
support from the central organization, through the adoption of internal ranking lists,
the cooperatives had means to identify best-performing operations and transfer and
expand the processes that were valuable. In short, the internal ranking lists enabled
internal imitation of processes across the organization.

The most successful initiative that came with the reforms was the renewed focus
on the customer owners in the late 1980s and the subsequent launch of the member-
ship card, S Bonus Card, in 1991. Our data shows that over the years, S Group had
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neglected to develop customer schemes and operations that would differentiate it
from its competitors and deliver value for customers — which resulted in a continu-
ously declining customer owner base. The focus on customers was restored through
a strategic initiative launched in 1986, in which S Group redefined its mission to be
about delivering superior advantages and benefits to customer owners as a customer
cooperative such as S Group should exist only for its customers. The main action
taken to implement this strategy was the launch of the bonus system and membership
card in 1991 which had throughout the 1980s been independently piloted in a few
regional cooperatives. Through the S Bonus Card, customers received purchase
refunds based on their purchases in a system that increased progressively, i.e.,
rewarding the best customers the most for their purchases, up to 5% per month.
After several pilots the membership card and bonus system were rolled out nation-
ally in 1996 across all S Group businesses also outside grocery retail.

Discussion

Through the single case study, we provide an empirical example of an organization
that can be defined as an internal platform and how such an organization can be
managed to make the most use of such a platform structure. As there is no fixed defi-
nition for platforms (e.g., Gawer 2014), platform logic can be applied to organiza-
tions from several different contexts and industries. This chapter is one step toward
extending the internal platform stream of literature to also cover platforms outside
of the product development and engineering contexts and using the frameworks to
study the functioning of organizational networks. We also generate new understand-
ing and further research opportunities on internal platforms especially from the
managerial point of view. Through a single case study of an internal platform, S
Group, we show how the management of the cooperative was able to create the
building blocks through an organizational transformation that served as the founda-
tion for an efficient internal platform. By 1996, S Group was a platform where
participants actively cooperated with each other, and after decades of suboptimiza-
tion, it was able to find efficiency through its platform structure and eventually
become the market leader in the Finnish grocery retail market by the mid-2000s.
Overall, the S Group internal platform is not a specific organizational structure simi-
lar to the definition by Ciborra (1996) but more a virtual organizing structure
embedded across the organization. This virtual structure enabled decentralized parts
to experiment and share new initiatives with each other and the headquarters to
expand successful initiatives often leading to unconventional results similar to the
case of Olivetti (e.g., Ciborra 1996). There are also repercussions for management.
For example, in an internal platform like S Group, the central organization had to
constantly shuffle between the group-level interests and the interests of each indi-
vidual cooperative. This makes managing such an organization difficult.

Through the change process that took place between 1983 and 1996, the man-
agement of the cooperative was able to make the most use of the platform-like
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structure by creating three building blocks, (1) the divestment of value-destroying
and non-valuable resources, (2) preventing exploitative resource usage, and (3)
enabling participants to identify and create new activities, which created the foun-
dation for efficiency and enabled the future success of the organization.

First, the new management started the process of divesting value-destroying and
non-valuable resources across the cooperative. We refer to resources as the firm
resources, including all the assets, capabilities, organizational processes, firm
attributes, information, and knowledge that improve its efficiency and effectiveness
(e.g., Barney 1991). By choosing to focus on the grocery retail sector as the flagship
industry for S Group, the organization was able to slowly get rid of the diversified
businesses it owned in order to develop a clear strategic direction for the future. The
layoffs and forced mergers of cooperatives in the 1980s helped streamline opera-
tions, and although the process was slow, it allowed change to concretely come to
the organization. Coming into the 1990s, S Group had a clear business portfolio in
grocery retail through its national retail chains. SOK created the chain concepts, and
the cooperatives ran the chains according to standardized principles with some
modification to adjust for regional customer preferences.

Secondly, SOK created and enforced new rules and practices to address the prob-
lem of suboptimization. The successful information gathering in the early 1980s
had allowed SOK to finally understand the weak financial position of S Group, and
the necessary changes were put in place fairly quickly by the new management.
Both the launch of Inex Partners and the new rules that made the cooperatives profit
centers in S Group resulted in a mind-set change. The increased power of the SOK
board and the reshuffling of cooperative CEOs resulted in each regional cooperative
following the agreed strategy. This was crucial as although each cooperative was
autonomous, by the end of the 1980s, the exploitative resource usage had stopped
and decisions were made on a group level.

Thirdly, SOK management started the process of identifying and creating new
activities across the S Group. By activities we mean any action undertaken by S
Group’s employees/stakeholders for the purpose of generating profits or developing
economic opportunities. Previously there had been little coordination between what
was done at the central organization and in the cooperatives. By the late 1980s, S
Group was finally systematically developing new concepts such as hypermarkets
and the bonus system. Although both were not entirely new concepts as they had
been piloted before, the previously dysfunctional structure meant that information
about these trials had not flown across the organization and the potential benefits of
these activities were thus not realized.

Through these three building blocks, S Group was able to find synergies and
make the most use of the platform-like structure in the organization. S Group was
able to find new competitive advantage through the stronger cooperation that now
took place between the central organization and the independent cooperatives.
Several new business initiatives were launched in the 1990s which paved way for
the future success of the organization. For example, as a result of the synergies pro-
vided by a more efficient organization altogether, one significant part of S Group’s
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new competitive advantage in the 1990s was in logistics and purchasing where it
had been the most behind its competitors only a decade earlier.

Conclusion

In this chapter, we contribute to platform literature by providing an empirical exam-
ple of how organizational networks function as internal platforms. The single case
study shows that the inability to effectively maximize the benefit of a platform-like
organizational structure can cause significant problems and suboptimization for an
organization. There is thus a lot that managers can learn from platform theory when
trying to optimize the performance of decentralized organizations. Through the
steps taken by the management throughout the 1980s and 1990s, our single case
organization S Group was able to shift away from decades of suboptimization
toward becoming a more functional organization that made the most use of its
platform-like structure. Through this transformation, S Group was able to find new
competitive advantage from several strategic initiatives launched at the time which
helped pave way for the organization’s future success as partly due to these changes
by the end of the 2000s, it had become the market leader of the Finnish grocery
retail industry.

So far, research on internal platforms has focused almost exclusively on product
platforms and empirical examples from new product development. This chapter
however is the first to expand this stream of platform literature outside the product
development and engineering context, incorporating platform theory to study an
organizational network. Based on our single case study, we suggest a few topics for
further research in this domain. First, future research could examine how platform-
like organizations in different contexts evolve over time. Our study provides one
example of how an organizational transformation including the divestment of
unprofitable businesses and structural change was needed in order to maximize the
efficiency of the platform-like structure. Secondly, future research could focus on
the relationships and dynamics of internal platform ecosystems such as our case
study organization. Our study provides an example of how the cooperative became
efficient once the headquarters had taken a more active role as only a support func-
tion for the independent cooperatives (or platform participants), for example, after
it no longer was allowed to make a profit of its own. Finally, future studies
could focus on better incorporating the logic of platforms to the management of
decentralized organizations like organizational networks. We suggest that efficient
organizational networks require a culture where each stakeholder including
middle-management can propose, plan and initiate new strategic initiatives, similar
to the logic of value creation in platform ecosystems that exist in platform literature.
Our study provides an example of how the lack of this kind of culture had resulted
in suboptimization as each independent cooperative aimed to maximize the value of
their own business rather than contribute to maximizing the value of the whole
organization.
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Although as a single case study this chapter has its limitations in terms of gener-
alizability, we draw some reasonable managerial implications from the study. A
platform-like organization, such as the single case study we have introduced in this
chapter, requires new capabilities from managers as they need to constantly juggle
between the interests of the individual platform participants and the platform as a
whole. In our single case study, a mind-set shift was required so that it was possible
to make decisions that maximized the value of the total organization, even if one
part may have suffered as a result. As by definition, a platform value is generated
through the sum of interactions and exchanges taking place in the ecosystem, and
the management needs to make sure that the platform’s participants do not subopti-
mize or exploit other parts of the platform. In a decentralized organization such as
in the single case study presented in this chapter, this is easier said than done.
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Abstract In this study we test and validate the theory of planned behavior (TPB)
to predict consumers’ collaborative consumption intentions. In addition, we extend
the TPB by studying consumers’ price consciousness as a potential determinant of
collaborative consumption intentions. The empirical data is based on the survey
study that was conducted in Finland in 2015. Our main findings are as follows: first,
our study indicates that consumers’ attitudes toward collaborative consumption are
positively related to their intentions to participate in collaborative consumption.
Second, our study reveals that subjective norm is positively related to consumers’
collaborative consumption intentions. Our results also demonstrate that if consum-
ers have the abilities to engage in collaborative consumption, it enhances their
intention to participate in such behavior. As a final contribution, our study indicates
that price consciousness acts as determinant for taking part in collaborative con-
sumption. Overall, our results are consistent with the TPB. Based on our study, it
can be argued that TPB is a useful theoretical framework to investigate the motiva-
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Introduction and Purpose

The “sharing economy” is spreading rapidly and has transformed people’s ways of
thinking about ownership and consuming. Matzler et al. (2015, p. 71) highlight this
change in people’s minds and behavior, stating that “While individuals have tradi-
tionally often seen ownership as the most desirable way to have access to products,
increasing numbers of consumers are paying to temporarily access or share prod-
ucts and services rather than buy or own them.” In a similar vein, Bardhi and
Eckhardt (2012) state that consumers now want access to products, and they prefer
to pay for the experience of using the object than to buy and own it (see also Watkins
et al. 2016; Lindblom and Lindblom 2017).

In short, the “sharing economy” is the idea of sharing of resources between indi-
viduals who have access to goods as needed. Belk (2007, p. 126) has defined shar-
ing “as the act and process of distributing what is ours to others for their use and/or
the act or process of receiving or taking something from others for our use.” Bardhi
and Eckhardt (2012) argue that sharing is a mode of behavior that does not involve
a transfer of ownership. Anyone can share almost anything: material goods, time,
ideas, skills, and competencies. In practice, sharing can include carpooling, space-
sharing, or couch surfing.

Perhaps the best-known form of sharing is collaborative consumption. Botsman
(2013) defines collaborative consumption as “an economic model that is based on
sharing, swapping, trading, or renting products and services” (see also Botsman and
Rogers 2010). Belk (2014) makes an important distinction between collaborative
consumption and other forms of sharing by defining collaborative consumption as a
behavior where people coordinate the acquisition and distribution of resources for a
fee or other compensation. One practical example of collaborative consumption is
peer-to-peer renting (see, e.g., Philip et al. 2015).

Nowadays, there are several business ventures and startups that have boosted
collaborative consumption to rapid growth by creating online-based platforms or
marketplaces. Well-known examples of such ventures include Airbnb, an online
accommodation marketplace, and Uber, a transportation network company. There
are also many C2C platforms such as Mercari and Rakuma that focus on the col-
laborative consumption of second-hand or vintage goods. These new business mod-
els have gained a lot of interest among researchers and practitioners as well (see,
e.g., Van Alstyne et al. 2016).

A growing body of research has extended our knowledge of the popular move-
ment of collaborative consumption (see, e.g., Hamari et al. 2016). Researchers have
tried to specify the reasons for participation in collaborative consumption and how
collaborative consumption varies across various groups (see, e.g., Mohlmann 2015;
McArthur 2015; Philip et al. 2015). For example, Mohlmann (2015) showed that
consumers engage in collaborative consumption for rational reasons. In their report,
Owyang et al. (2014) indicated that younger people are much more likely to engage
in collaborative consumption than older people. In addition, Owyang et al. (2014)
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found a small gender gap in collaborative consumption in that women are slightly
more likely than men to engage in collaborative consumption.

In order to expand the collaborative consumption to a broader mass of consumers
and to develop new kinds of commercial platforms, researchers and practitioners
require more knowledge and understanding about the motivating factors to engage
in collaborative consumption (see, e.g., Akbar et al. 2016). The theory of planned
behavior (TPB) offers an interesting framework to examine the factors that are
related to consumers’ intentions to engage in collaborative consumption. TPB pro-
poses that consumers’ intentions can best be predicted by their attitudes, subjective
norms, and perceived behavioral control (Ajzen 1991, 2005). To our knowledge, no
prior academic research has used TPB to investigate the determinants of collabora-
tive consumption. Against this backdrop, we test and validate TPB to predict con-
sumers’ collaborative consumption intentions. In addition, we extend the TPB by
studying consumers’ price consciousness as a potential determinant of collaborative
consumption intentions. Previous studies have indicated that this factor may have
great impact on consumers’ participation in collaborative consumption (e.g.,
Mohlmann 2015; Philip et al. 2015).

To be more specific, we focus on the following questions:

1. How are consumers’ attitudes toward collaborative consumption related to their
intentions to engage in collaborative consumption?

2. How are subjective norms related to consumers’ intentions to engage in collab-
orative consumption?

3. How is consumers’ perceived behavioral control related to their intentions to
engage in collaborative consumption?

4. How is consumers’ price consciousness related to their intentions to engage in
collaborative consumption?

5. How do these potential determinants (i.e., attitudes, subjective norms, perceived
behavioral control, and price consciousness) and collaborative consumption
intentions vary among certain demographic groups?

By studying these questions, we contribute to the consumer research in general
and to the sharing economy and collaborative consumption literature in particular.
Also, we aim to provide new insights for practitioners to develop and promote their
platforms or marketplaces in the area of sharing of economy.

Theoretical Background

The theory of planned behavior (TPB), developed by Ajzen and Fishbein (1980) and
Ajzen (1991), has proved useful in understanding a wide variety of individual
behaviors (see, e.g., Eddosary et al. 2015; Paul et al. 2016). TPB has been tested and
validated in settings, including blood donation, healthy eating, green product con-
sumption, digital piracy, and alcohol use (see, e.g., Armitage and Conner 2001;
Netemeyer and Bearden 1992; Paul et al. 2016).
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TPB is an extension of Fishbein’s theory of reasoned action (TRA) (Fishbein and
Ajzen 1975). According to Dutta and Singh (2014), both models were designed to
explain the factors that influenced behavior. The difference between these two mod-
els is that TRA (Fishbein and Ajzen 1975) does not include perceived behavioral
control and thus is not designed to predict behaviors that are outside an individual’s
volitional control (Hassan et al. 2016).

A key factor in TPB is the individual’s intention to perform a given behavior. In
short, intentions are assumed to capture the motivational factors that affect the
behavior in question (Ajzen 1991). Ajzen (1991, p. 181) argues that intentions are
“indications of how hard people are willing to try, of how much of an effort they are
planning to exert, in order to perform the behavior.” In a similar vein, Dutta and
Singh (2014) define intentions as individual’s conscious motivation to make an effort
to engage in the specific behavior. Ajzen (1991, p. 181) states that “the stronger the
intention to engage in a behavior, the more likely its performance.” In other words,
intention is a reliable predictor of actual behavior although the relationship between
intention and behavior is not perfect (Ajzen 1991, 2005; Yunhi and Heesup 2010).

According to TPB, intention has three antecedents (Ajzen 1991; Hrubes and
Ajzen 2001; see also Ajzen 2005):

o Attitude toward behavior: the degree to which individual has a favorable (or
unfavorable) assessment or appraisal of the behavior in question

* Subjective norms: perceived social pressure to perform (or not to perform) the
behavior in question

* Perceived behavioral control: perceived ease (or difficulty) of performing the
behavior in question

In short, TPB suggests that individual’s attitude toward the behavior in question,
individual’s perception of whether peer group or other significant others want him/
her to perform the behavior, and individual’s perceived ability to do so will predict
his/her intention to undertake the behavior (Ajzen 1991, 2005).

Research Hypotheses

Attitude toward the behavior, the first determinant of intention, can be defined as an
individual’s favorable or unfavorable assessment of the behavior under consider-
ation (Ajzen 1991, 2005; Lee et al. 2009). In other words, attitude refers to judg-
ment on whether the behavior in question is good or bad and whether the individual
wants to engage in such behavior (see, e.g., Dutta and Singh 2014). As Ajzen (1991)
has stated, the more favorable the attitude with respect to the behavior under consid-
eration, the stronger should be an individual’s intention to perform that behavior.
Therefore, we can assume that if consumers have a favorable perception of
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collaborative consumption, they probably have a high intention to engage in such
behavior. In other words, based on TPB, we predict the following:

H1 Favorable attitude toward collaborative consumption is positively related to
consumers’ intention to engage in collaborative consumption.

The second determinant of intention in the TPB is subjective norm. In short,
subjective norms refer to an individual’s estimate of the social pressures on him/her
to engage (or not) in the behavior under consideration (Ajzen 1991, 2005; Dutta and
Singh 2014; Yunhi and Heesup 2010; Paul et al. 2016). According to Marta et al.
(2014, p. 199), subjective norms are “a function of the person’s beliefs regarding
what each referent thinks he or she should do and the motivation to comply with
these referents.” Although perceived social pressure may significantly affect a con-
sumer’s intentions to undertake a specific behavior, it has been argued that the pre-
dictive power of subjective norms is sometimes low (Ajzen 1991; Lee et al. 2009;
Paul et al. 2016). In this study, subjective norms are perceived social pressure to
engage in collaborative consumption. Based on TPB, we predict the following:

H2 Subjective norms supporting collaborative consumption are positively related
to consumers’ intention to engage in collaborative consumption.

The third predictor of intention in the TPB is perceived behavioral control. In
short, perceived behavioral control is “an individual’s perception of the ease or dif-
ficulty of conducting the behavior” (Ajzen 1991, p. 183; see also 2005). Marta et al.
(2014) argue that perceived behavioral control addresses people’s perceptions of
their ability to perform a given behavior. Ferdous (2010), in turn, states that per-
ceived behavioral control reflects past experiences and anticipated obstacles.
According to Hansen (2008), a person is more likely to carry out a behavior if he or
she perceives that carrying out such behavior is easy. Paul et al. (2016) state that
several studies have shown that perceived behavioral control is positively linked
with intention in various contexts. In this study, perceived behavioral control refers
to whether consumers have the abilities to engage in collaborative consumption.
Based on TPB, we predict the following:

H3 Perceived behavioral control is positively related to consumers’ intention to
engage in collaborative consumption.

It is widely argued that for many consumers saving money is one of the key rea-
sons to engage in collaborative consumption. For example, Moéhlmann (2015)
showed that consumers engage in collaborative consumption mainly for rational
reasons. According to Mohlmann (2015), consumers pay attention to the fact that
collaborative consumption is a way to help them to save money. Philip et al. (2015)
also found that people engaged in peer-to-peer renting for economic pursuits, to
maximize savings and earnings. Owyang et al. (2014) revealed that for many con-
sumers the reason for collaborative consumption is price. Although there are also
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some contradictory results (Moeller and Wittkowski 2010), it can be assumed that
consumers’ price consciousness can be a significant antecedent of collaborative
consumption. Price consciousness refers to the importance that consumers give to
price when evaluating or purchasing products (Lichtenstein et al. 1988, 1993). To be
more specific, we predict the following:

H4 Price consciousness is positively related to consumers’ intention to engage in
collaborative consumption.

Methodology

Sample

The sample was drawn from the adult population of Finland (mainland). The sample
thus is nationally representative. A total of 3500 questionnaires and self-addressed
prepaid envelopes were mailed to Finnish citizens. Of these, 976 (27.9%) usable
responses were returned. Table 1 lists the demographic details of the respondents.

Measures
Collaborative Consumption Intentions

Intentions are consumers’ aim to carry out and engage in collaborative consumption
in the future (see, e.g., Ajzen 1991, 2005). Based on this definition, we developed
two items to measure collaborative consumption intentions:

e T have an intention to increase collaborative consumption in the near future.
e Collaborative consumption will not be a central part of my consumption in the
future (reverse).

Both items were measured on a 7-point scale, and these items exhibited a reli-
ability of 0.673.

As the terminology of collaborative consumption is not very established in
Finland, a short introductory text explaining to respondents what is referred to by
the concept of collaborative consumption was provided in the questionnaire.
Examples of such behavior and the marketplaces where they take place were pro-
vided. In the questionnaire we used a Finnish word that refers to peer-to-peer con-
sumption or trade.
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Table 1 Characteristics of ‘ % (n =976)
the respondents Gender
Female 59.9
Male 40.1
Age
Under 26 12.7
26-35 12.4
3645 12.8
46-55 14.0
56-65 224
Over 65 25.8
Employment status
Employed 40.5
Unemployed 4.9
Entrepreneur 5.6
Student 8.9
Retired 35.8
Parental leave 1.8
Other 2.5
Education
Primary school 16.2
Vocational school 36.7
Upper secondary school 13.4
University/polytechnic 29.1
degree
Academic postgraduate 4.6
degree
Income quartile
1st (lowest) 2900 € or less 34.4
2nd 2901-3900 € 15.2
3rd 3901-5900 € 27.1
4th (highest) 5901 € or over | 23.3

Collaborative Consumption Attitudes

Collaborative consumption attitudes are the extent to which someone perceives col-
laborative consumption as favorable or unfavorable (Ajzen 1991, 2005; Lee et al.
2009). Based on this definition, we developed two items to measure collaborative
consumption attitudes:

e T have favorable attitude toward collaborative consumption.
* Collaborative consumption is a smart way to acquire and sell the goods.

Both items were measured on a 7-point scale and exhibited a reliability of 0.916.
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Subjective Norms

Subjective norms are perceived social pressure to engage in collaborative consump-
tion (Ajzen 1991, 2005). Based on this definition, we developed two items to mea-
sure subjective norm:

* My friends or family members have made me interested in collaborative
consumption.
* Many of my close friends have engaged in collaborative consumption.

Both items were measured on a 7-point scale and exhibited a reliability of 0.736.

Perceived Behavioral Control

Perceived behavioral control is whether consumers have the abilities to engage in
collaborative consumption (Ajzen 1991, 2005). Based on this definition, we devel-
oped two items to measure perceived behavioral control:

* Acquiring and selling the goods by engaging in collaborative consumption is
simple.
* Collaborative consumption is uneasy way to acquire and sell the goods (reverse).

Both items were measured on a 7-point scale and exhibited a reliability of 0.713.

Price Consciousness

Price consciousness is the degree to which consumers focus on paying low prices
(Lichtenstein et al. 1988; Lichtenstein et al. 1993). Based on current literature on
price consciousness, we utilized the following items in measuring price conscious-
ness (see Kopalle and Lindsey-Mullikin 2003; Kukar-Kinney et al. 2012):

e I check the prices even for inexpensive items before buying.

e Low price is an important consideration in my purchases.

* No matter what I buy, I shop around to get the lowest price.

e I am not willing to make extra effort to find lower prices (reverse).

All items were measured on a 7-point scale and exhibited a reliability of 0.690.

Gender had values (1) female and (2) male.

Age was measured as continuous variable (year of birth) that was categorized to
six age groups: (a) under 26, (b), 26-35, (c) 3645, (d) 46-55, (e) 56-65, and (f)
over 65. It should be noted that there was a substantial share of missing values for
age (13.4%).

Employment status had seven categories: (a) employed, (b) unemployed or seek-
ing for a job, (c) entrepreneur, partner in a company, or freelancer, (d) student, (e)
retired, and (f) other.
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Education indicated respondent’s highest level of education and had the follow-
ing categories: (a) primary/comprehensive school, (b) vocational school, (¢) matric-
ulation (upper secondary school), (d) university/polytechnic, (e) academic
postgraduate diploma.

Income was measured as total monthly gross income of the household. The ini-
tial categorization had 10 categories at roughly 1000 euro intervals (the median
income category was 3901-4900€), but for the analyses, the income brackets were
recoded to approximate income quartiles. The income quartile categories are thus
(a) 2900 euros or less, (b) 2901-3900 euros, (¢) 3901-5900 euros, and (d) over 5900
euros. Since the original measure was categorized, the quartiles produced are
approximate.

Data Analysis

Data analysis is executed in two parts. The first part of the data analysis utilizes
analysis of variance (ANOVA) to test the differences between certain demographic
groups across collaborative consumption attention (CCA), subjective norm (SN),
perceived behavioral control (PBC), price consciousness (PC), and collaborative
consumption intentions (CCI). The second part presents regression-based predic-
tion models using CCA, SN, PBC, and PC as independent variables and CCI as the
dependent variable.

The first stage of the data analysis used the ANOVA technique to compare the
CCA, SN, PBC, PC, and CCI across several demographic groups. In Table 2, we
present the means, F-values, and p-values produced by the ANOVA procedure.

As can be seen in Table 2, Finnish consumers have very positive attitudes toward
collaborative consumption. On the average the respondents exhibited high interest
in collaborative consumption in the form of attitudes (mean 5.36). The intentions to
participate in collaborative consumption were not as high, though: mean being
somewhat lower at 4.08. The means for other constructs were rather similar with
CCI; means hovered around 4, indicating a rather neutral perception on SN, PBC,
and PC.

The impact of the background variables varied greatly across the studied con-
structs. Age had clearly strongest effect in most cases. Collaborative consumption
attitude was clearly highest in the age bracket 26-35. This age group had also high-
est scores for subjective norm. Perceived behavioral control was even across the age
groups except for those over 65 who had significantly lower scores than the others.
PC was highest among the youngest cohort and lowest among 36- to 45-year-olds.
Collaborative consumption intention was highest for those less than 45 years old.

From a gender perspective, female consumers’ intentions were more collabora-
tive, both in terms of their attitudes and their intentions. Women also had slightly
higher scores for subjective norm, whereas there was no statistical significance
between the genders for their perception of behavioral control or price
consciousness.
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Table 3 Regression analysis on collaborative consumption intention (CCI), collaborative
consumption attitude (CCA), subjective norm (SN), perceived behavioral control (PBC), price
consciousness (PC), standardized beta coefficients, F-value, sig

CCI unadjusted main effects CCI model 1 CCI model 2 CCI model 3
CCA 0.526 0.307 0.348 0.518
(F =365.49%%%)
(R=27.6)
SN 0.549 0.367
(F = 413.53%%%)
(R=30.1)
PBC 0.549 0.386
(F =410.16%%%)
(R=30.1)
PC 0.172 0.107
(F = 28.44%%%)
(R=2.8)
R?100* 36.2 39.3 29.1
F (Sig.) 270.99%** 307.06%%* 190.66%**

Employment status had a significant effect on the studied constructs. Respondents
on parental leave had most positive attitudes and intentions toward collaborative
consumption and highest scores for SN and PBC, whereas the retired proved to be
their complete opposites. The CCA of entrepreneurs and unemployed were similar,
although the intentions to participate in collaborative consumption set them apart
(entrepreneurs being less eager). PC was lowest among the entrepreneurs and high-
est among students, the unemployed, and those on parental leave. This is quite likely
an effect of income.

Education had an effect to all but one construct (PBC). The effect size of educa-
tion was rather modest, being strongest for CCA. CCA was clearly lowest among
those with only basic education and highest for university graduates. Interestingly
enough the former and those with postgraduate degree also had the lowest scores for
CCI. The holders of postgraduate degrees had the lowest scores for SN and PC
across the education groups. The most PC groups were those with basic education
and those with upper secondary degrees.

Predictably, income had the greatest impact on price consciousness. Income
showed no statistical significance for SN, PBC, and CCA. A moderate effect was
found between CCI and income: the higher income groups had more positive atti-
tudes toward collaborative consumption.

The second stage proceeded with the analysis of the linear association by using
regression analysis. Regression equations were developed to determine the relation-
ship between the respondents’ intentions toward collaborative consumption (CCI)
and CCA, SN, PBC, and PC. Table 3 shows the equations presenting regression
coefficients, F-values, significance (p), and coefficient of determination (adjusted
R2).
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There are three conclusions to be derived from Table 3. First, all the studied con-
structs but price consciousness have a substantial impact on CCI. This indicates that
contrary to the previous assumptions in the literature, lower price is not a major
motive for taking part in collaborative consumption. Second, each studied construct
has a positive (linear) relationship with the CCI. Increase in scores for CCA, SN,
PBC, and PC increase the values of CCI. Third, the constructs CCA, SN, and PBC
each have a rather strong independent effect on CCI. This can be seen in models
1-3, where the effect of each construct remains even when controlling for another
variable.

All constructs with the exception of PC explain a substantial share of the varia-
tion in CCI (R2 coefficients ranging from 27.6 to 30.1). As there is only a minor
increase of R2 from the baseline model (unadjusted effects) to models 1-3, the CCI
can be well explained by each individual construct. However, the CCI can be
assumed to be highest among those who perceive their behavioral control to be high
and who have positive attitudes toward collaborative consumption (as shown by
model 2 in Table 3).

Thus, all four hypotheses were supported. First, support for H1 was found as
CCA was positively related to CCI (standardized beta coefficient was positive at
0.53). Second, SN was positively related to consumer’s intention to participate in
collaborative consumption (standardized beta 0.55), thereby supporting H2. Third,
there was a statistically significant association between PBC and CCI (standardized
beta 0.55), so H3 was supported. Finally, PC was positively related to CCI (stan-
dardized beta 0.17) although the effect remained rather weak. Therefore we can also
say H4 is confirmed but with some caution. In addition we found that each of these
hypotheses work well alone, as there was no significant change in the models where
several constructs were introduced. It means they can predict collaborative con-
sumption intentions very well independently.

Conclusion and Discussion

In the past few years, there have emerged several studies that have extended our
knowledge of the sharing economy and growing movement of collaborative con-
sumption (see, e.g., Belk 2014; McArthur 2015; Mohlmann 2015; Lindblom and
Lindblom 2017). In particular, various sharing platforms and marketplaces have
gained a lot of interest among researchers and practitioners (see, e.g., Van Alstyne
et al. 2016). Although there is an increasing interest toward sharing economy and
collaborative consumption, there is great need for further research. Especially, there
is a lack of understanding of the factors that affect consumers’ intentions to engage
in collaborative consumption. Against this background, our aim was to further
increase understanding of determinants of collaborative consumption intentions. In
addition, we analyzed how these determinants and intentions vary among certain
demographic groups.
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Based on our analyses and the sample of 976 Finns, our study offers the follow-
ing substantive contributions:

As a first contribution, our study indicates that consumers’ attitudes toward col-
laborative consumption are positively related to their intentions to participate in
collaborative consumption. In other words, consumers who have favorable percep-
tion of collaborative consumption also have strong intentions to engage in collab-
orative consumption. While this result is more or less intuitive, it is well in line with
the previous research that attitudes are one of the most important predictors of
behavioral intentions (Ajzen 1991, 2005; see also Eddosary et al. 2015; Paul et al.
2016; Stanislawski et al. 2013).

As a second contribution, we demonstrated that subjective norm is positively
related to consumers’ intentions to engage in collaborative consumption. In other
words, consumers are willing to perform collaborative consumption if they perceive
that their significant others prefer this kind of behavior. This is a theoretically inter-
esting finding because many of the previous studies have indicated that subjective
norm has a very weak or even an insignificant link to intention (Ajzen 1991;
Stanislawski et al. 2013; Paul et al. 2016). However, it seems that in the context of
collaborative consumption, subjective norm is an important determinant of consum-
ers’ intentions.

As a third contribution, we confirmed that there is a straightforward relationship
between perceived behavioral control and intentions. Our results demonstrated that
if consumers have the ability to engage in collaborative consumption, it enhances
their intention to participate in such behavior. Therefore, one could argue that in
encouraging consumers to engage in collaborative consumption, it is important to
enhance consumers’ perceived behavioral control. By doing this, consumers’ will-
ingness to join in collaborative consumption could increase significantly. At the
same time, it can be assumed that digitalization has already removed many obsta-
cles to engaging in collaborative consumption.

As a final contribution, our study demonstrated that price consciousness is a
determinant of collaborative consumption intentions. However, this link was rela-
tively weak, and it might indicate that lower price may not be the key motive for
taking part in collaborative consumption.

We also looked at how the determinants and intentions vary among demographic
groups. Generally speaking, it seems that young and highly educated female con-
sumers are most inclined to engage in collaborative consumption; elderly males
with basic education and low income are less interested in collaborative consump-
tion. These findings are well in line with results presented by Owyang et al. (2014).

For practitioners the results in this study have revealed interesting insights into
Finnish consumers from collaborative consumption perspective. In particular, this
study has increased the understanding of the determinants of collaborative con-
sumption intentions. In short, these results could be useful for the companies that
are planning to engage in online-based platforms or marketplaces in the area of
sharing of economy.
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Limitations and Future Research

There are some limitations that suggest caution in assessing our findings.

First, our study considered collaborative consumption in general, and therefore,
findings may be different if specific collaborative consumption behaviors or con-
texts are considered. Future research should test and validate TPB in a variety of
settings, such as peer-to-peer renting or carpooling.

Second, this study used a cross-sectional design. Therefore, it is difficult to
establish causality between studied factors. In fact, in cross-sectional analyses,
causality is often open to debate. However, to overcome this problem, future studies
should employ longitudinal data to establish causality.

In addition, future studies should use more advanced analysis techniques such as
structural equation modelling (SEM) to determine relationships between studied
factors. Moreover, we argue that there is also a need for qualitative empirical studies
to obtain a clearer understanding of collaborative consumption practices. These in-
depth qualitative studies could reveal issues that would enable more thorough oper-
ationalization of the concepts linked to collaborative consumption.
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Abstract Over the last decade, blockchain technology has facilitated a method by
which a network of equipotent and equally privileged peers can jointly maintain and
edit databases in an entirely decentralized manner, without any kind of an interme-
diary exhibiting unilateral control. As a consequence it has enabled the creation of
a new type of multi-sided platform architecture with distributed governance. As the
different platform provision functions are opened to free market competition rather
than monopolized by a single entity, the monopoly-like pricing structure typical of
platforms is overhauled. Instead, blockchain-enabled distributed platforms appear
to share value more evenly between the all the different market sides connected to
the platform. Our analysis reveals that blockchain technology adds new consider-
ations to how multi-sided platform architectures should be perceived and
analyzed.

Keywords Platforms - Multi-sided markets - Governance - Blockchain - Bitcoin -
Cryptocurrency

Background Introduction

In recent years, blockchain technology! has facilitated a method by which a network
of equipotent and equally privileged peers can jointly maintain and edit databases in
an entirely decentralized manner, without any kind of an intermediary exhibiting

"For this chapter, we define blockchain technology as the cryptographically concatenated data
structure and network architecture described by Nakamoto (2008) which entails a proof-of-work
consensus protocol and employs cryptographic tokens of value, more commonly referred to as
cryptocurrency.
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unilateral control. As a consequence, blockchain technology has enabled the cre-
ation of a new type of platform architecture with distributed governance. Rather
than a single intermediary constructing and governing the platform, these
blockchain-enabled distributed platforms utilize internal joint revenue models to
incentivize open participation in all the different platform provision functions. This
has enabled the provision of similar digital platform service systems as with a single
platform provider but in a completely distributed manner (see Gawer and Cusumano
2002; Boudreau and Hagiu 2008; Gawer 2009; Hagiu 2014; Hagiu and Wright
2015; van Alstyne et al. 2016, Parker et al. 2016).

As the platform provision functions are opened to free market competition rather
than monopolized by a single entity, the monopoly-like pricing structure typical of
platforms where the platform provider captures most of the value is overhauled.
Instead, blockchain-enabled distributed platforms appear to share value more evenly
between all the different market sides connected to the platform: application devel-
opers, users, miners, nodes, and platform developers alike.

A considerable amount of literature has been published on platforms. These
studies offer various definitions for a platform.? In the first stage of development, the
terms “platform” and “product platform” were used by R&D scientists to illustrate
the creation of new-generation products and services or a new product family for
use as a basis for a range of product and service variants offered to customers in
one-sided and two-sided markets (Gawer and Cusumano 2002; Eisenmann et al.
2006; Gawer 2009; van Alstyne et al. 2016).

In the second stage of development, a school of technology researchers defined
a platform as a control point and as a gatekeeper role in industrial networks used for
earning revenues without actually creating value while at the same time economi-
cally damaging the network as a whole (for control point discussion, see Cusumano
and Selby 1995; Cusumano and Yoffie 1998; Gawer 2009; van Alstyne et al. 2016;
for gatekeeper role discussion, see Ballon 2009a, b; Ballon and Van Heesvelde
2011; Pon et al. 2014).

In the third stage of development, industrial economists defined the term “plat-
form” as a medium for conveying products, services, and related transactions—as a
marketplace between two or more different market sides (Rochet and Tirole 2003,
2006; Parker and van Alstyne 2005; Boudreau and Hagiu 2008; Rysman 2009;
Hagiu and Wright 2015; van Alstyne et al. 2016).

Numerous definitions have been proposed for multi-sided markets over the years.
One of the earliest definitions revolved around the presence of indirect network
effects between two or more groups of platform participants (Katz and Shapiro
1994; Caillaud and Jullien 2003; Armstrong 2006). Another approach has been to

2In this chapter, we use the term platform in reference to a system that allows the various actors—
users, providers, and other stakeholders across organizational boundaries—to engage in value-
adding activities. It is typical of platforms in this sense that the individual actors create, offer, and
maintain mutually complementary products and services for various distribution channels and
multi-sided markets within the framework of common business and contract rules, governance,
and user experiences. A typical characteristic of a platform is to attract and lock in a range of actors
keen to harness the economic benefits offered by direct and indirect network effects.
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define two-sided markets through their pricing structure. According to this view, in
a multi-sided market, profits are not only affected by prices—they are also essen-
tially affected by how the prices are allocated to different participant groups (Rochet
and Tirole 2003, 2006; Parker and van Alstyne 2005; Boudreau and Hagiu 2008;
Rysman 2009).

Later on, Hagiu and Wright (2015) argued that a multi-sided platform is simply
one which enables direct interactions between two or more market sides, each of
which is somehow associated with the platform. Thus, a multi-sided platform typi-
cally comprises three kinds of elements: (1) a stable core, (2) a dynamic set of
complementary assets, and (3) the design rules acting as interfaces between them.
The generic idea behind platforms is that by facilitating the integration of various
stable and dynamic elements in a manner carefully coordinated by the design rules,
platforms can achieve a higher degree of innovative dexterity in some areas of inter-
est while still preserving economies of scale in others (Teece 1986; Baldwin and
Woodard 2009; Boudreau and Hagiu 2009; Bourdeau 2010; Parker et al. 2016).

Market structures can also be described as fixed-role and switch-role markets
(Aspers 2008). Subsequently, the concept of a platform was extended to include
social, primarily contractual boundary resources as well as technical boundary
resources (Gawer 2009; Eisemann 2008; Bourdeau 2010; Yoo et al. 2010;
Ghazawneh and Henfridsson 2013). Additionally, reference should be made to the
research on technology platforms initiated in the 1990s as well as compatible and
competing standards (Cusumano and Selby 1995; Kim and Kogut 1996; Cusumano
and Yoffie 1998) and to the research on platform governance (Schilling 2005;
Tiwana et al. 2010; Tiwana 2014).

Schilling (2005) defines platform governance as “the mechanisms through which
a platform owner exerts influence over app developers participating in a platform’s
ecosystem.” Boudreau and Hagiu (2009) analogize platforms to public regulators,
with the exceptions that platforms typically regulate with an interest of maximizing
profit by controlling prices, access, and interactions on the platform and that they
usually exhibit regulatory behavior in the domain of technical design, system archi-
tecture, and technical relationships. Moreover, Parker and Van Alstyne (2014) define
governance as the set of rules concerning who gets to participate in an ecosystem,
how to divide the value, and how to resolve conflicts.

On a general level, the prevalent definitions of platform governance refer to the
interaction between the platform provider and any agents who contribute to the
service offering of the platform externally, from outside of the platform itself. While
such external governance remains very relevant for research, in order to fully
describe blockchain-enabled distributed platforms, the definition of platform gover-
nance must be expanded to include the mechanisms of internal governance; these
are the mechanisms through which the providers of a multi-provider platform exert
influence over other providers participating in the provision of the same platform
(Schilling 2005; Tiwana et al. 2010; Tiwana 2014).

Parker et al. (2016) and de Reuver et al. (2017) propose that further studies on
platform governance may yet provide answers to some of the open questions in
platform literature, e.g., how to design balanced internal governance systems in
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multi-sided platforms to ensure fair operation. The internal governance structures in
blockchain-enabled distributed platforms have not yet been thoroughly explored in
the context of this open question in the multi-sided platform literature. By perform-
ing a case study on the most prominent blockchain-enabled distributed platform in
existence—namely, the Bitcoin cryptocurrency network—this chapter makes an
effort to determine whether blockchain architectures can constitute multi-sided plat-
forms as delineated in the platform literature. The motivation for this analysis is to
determine whether blockchain architectures are relevant to this open research ques-
tion regarding more balanced internal governance systems in multi-sided platforms.
Having established that these systems are indeed relevant, we then proceed to
describe how the internal governance structure is organized in these new kinds of
distributed platforms.
The aim of this study is to answer the following research questions:

1. To what extent is the concept of multi-sided platforms, as delineated in platform
literature, compatible with blockchain architectures?

2. What kinds of platform governance structures do blockchain architectures
exhibit when observed through this framework of multi-sided platforms?

3. What are the potential wider implications of blockchain governance structures
on multi-sided platforms research?

Our analysis reveals that blockchain architectures add new considerations to how
multi-sided platforms should be perceived. Firstly, in blockchain-enabled distrib-
uted platforms, not only have the product and service innovations pertaining to the
platform been externalized, but the entire platform provision has been distributed
across various market sides. Therefore, blockchain-enabled distributed platforms
introduce new categories of interaction between platform participants. Secondly,
blockchain-enabled distributed platforms introduce new models of platform gover-
nance. Furthermore, as no formal decision-making protocols are in place, an infor-
mal negotiation process takes place involving a scheme of theoretical attacks and
countermeasures used as bargaining chips against other market sides. Thirdly,
blockchain-enabled distributed platforms seem to have introduced a new method of
platform monetization. Much like contemporary multi-sided platforms, blockchain-
enabled distributed platforms also employ split revenue schemes but in a more equi-
lateral manner and without monopolistic pricing structures.

The remainder of this chapter continues as follows. The second section explains the
methodology of the study. The next section describes platform characteristics and
the internal governance structure of blockchain-enabled distributed platform mech-
anism in the light of platform literature. The fourth section presents the findings of
the research focusing on the following two key themes: (1) if blockchain-enabled
distributed platforms meet the criteria of a multi-sided platform and (2) the applica-
bility of Tiwana’s (2014) framework on platform governance. We conclude this
chapter with a short discussion on the implications for future research.
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Research Methodology

The theoretical positioning of this research is mainly conceptual in nature. In aca-
demic literature, conceptual papers are ones quintessentially characterized by an
integrational approach. Rather than emphasizing empirics, conceptual papers tend
to fixate on providing cross-disciplinary insights and bridging theories. While the
focus of conceptual research is typically much narrower in scope than that of theory-
building research, a well-drafted conceptual paper may also contribute to theory by
pointing out interesting relationships, improving theoretical coherence, and propos-
ing new directions and perspectives for further research (Gilson and Goldberg 2015;
Sutton and Staw 1995).

The chosen methodology for this study is a case study design. Case studies can
be utilized for several different purposes, e.g., to test existing theories, to generate
new ones, or simply to describe phenomena (Eisenhardt 1989). As its case of analy-
sis, this paper examines the most prominent blockchain architecture in existence at
this time: the Bitcoin cryptocurrency network. In the first part, we test the applica-
bility of the multi-sided platform theory to blockchain architectures by superimpos-
ing the conceptual framework of multi-sided platforms onto the Bitcoin network.
The second part of the analysis makes an effort to describe the phenomenon of
internal and external governance in blockchain architectures from the perspective of
multi-sided platforms. The governance mechanisms are delineated by using the
classification of Tiwana (2014) on platform governance as a framework.

Tiwana (2014) distinguishes three dimensions of platform governance: decision
rights, control, and pricing policies. Decision rights pertain to setting goals for what
the participants should be able to achieve and how. These rights are divided into two
dimensions, with two categories each: (1) platform decision rights vs. application
decision rights and (2) strategic decision rights vs. implementation decision rights.
Control is used to ensure that the behavior of all the different participants is in line
with those goals. Tiwana (2014) lists four different categories of control: input con-
trol, output control, process control, and relational control. Pricing policies dictate
how the value created by this aligned collaboration will be shared. They describe the
incentives that are used to attract all the different markets sides and to encourage
them to participate in the platform ecosystem.’

31t should be noted that some similar types of categorizations have been drafted before in literature
regarding Bitcoin’s governance. For example, Filippi and Loveluck (2016) divide the governance
of Bitcoin into two categories: “governance by the infrastructure” (i.e., the Bitcoin protocol man-
aging the community) and “governance of the infrastructure” (i.e., the community managing the
protocol). From the multi-sided platforms’ perspective, the former bears great similarity to the
concept of boundary resources (see section “Boundary Resources”) and pricing policies (see sec-
tion “Pricing Policies”), while the latter rather resembles the concept of platform decision rights
(see section “Decision Rights”). The categorizations are not directly interchangeable, however, as
the control category in Tiwana’s framework (see section “Control”) seems to incorporate aspects
of both of Filippi’s and Loveluck’s categories simultaneously. Respectively, Gasser et al. (2015),
speaks of “the power of influencing the normative content of the rules” and “their social realiza-
tion” in Bitcoin. In this vernacular, the first half, again, relates to Tiwana’s concept of decision
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In addition to literary references, the technical understanding on blockchain
technology in this chapter also draws from nondirective interviews with industry
experts from companies such as IBM, BitPay, Blockstream, Vaultoro, Colu,
Bitreserve, Google, 21, Stellar, Monax, Ascribe, Prasos, and Fortum in
2015-2017.

Analysis
Platform Characteristics in Blockchain Networks
Network Effects

In economics, a network effect describes a situation in which the value that a user
gets from using a system depends on how many other participants the system has.
This dependency can be either positive or negative. Direct network effects occur
when increased use of a product or a service benefits or harms the users of that par-
ticular product or service. In the online gaming community, for example, players
experience direct network effects from additional players joining the gaming envi-
ronment. Indirect network effects are in question when increased use of a product or
a service benefits or harms the users of a different product or service. To follow with
the earlier example, in the online gaming community, the players benefit indirectly
from the presence of game developers participating in the community and vice
versa (Katz and Shapiro 1994; Caillaud and Jullien 2003; Armstrong 2006).

In platform literature, network effects have been mentioned as one of the key
characteristics of multi-sided platforms. Likewise, blockchain-based distributed
platforms also live and die by network effects. In fact, the successful fostering of
network effects is even more important in blockchain-enabled distributed platforms
than in other platform types, because the security and the technical functionality of
the platform are to a large extent based on them (see Nakamoto 2008).

The robustness of a blockchain network typically grows stronger with every
additional miner and node, thus fortifying the network against malevolent attacks
that, if successful, could ultimately render the entire platform useless (Nakamoto
2008; Laszka et al. 2015; Yli-Huumo et al. 2016). As this makes the platform more
stable and safer to operate, the logical consequence is the attraction of more users to
join the platform (see, e.g., Vasek et al. 2014). Respectively, increased user activity
makes the platform financially more appealing to miners and application providers,
as more paying customers translates into more opportunities for business and profit
(Kroll et al. 2013; see also Alabi 2017). Similarly, a higher number of application
providers can be postulated to draw more platform developers to the platform, as

rights, while the social realization somewhat equates to Tiwana’s notion of control. However, in the
context of platform literature, so far, there has been little in the way of detailed conceptualizations
of blockchain governance mechanisms.
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this translates to better funding opportunities (van Wirdum 2016). The addition of
more developers, in turn, increases usability and security, thus likely attracting more
users, miners, application providers, and so on (see, e.g., Alabi 2017).

Multi-sided Markets

In platform literature, one characterization of multi-sided platforms is that they
operate in two-sided—or more generally speaking, multi-sided markets. A market is
said to be multi-sided if more than one market side is crucial to the outcomes of
interest and the market sides exhibit network-effect-like externalities between them
(Rochet and Tirole 2003; Parker and van Alstyne 2005; Rochet and Tirole 2006;
Eisenmann et al. 2006; Boudreau and Hagiu 2008; Rysman 2009; Hagiu 2014;
Hagiu and Wright 2015; van Alstyne et al. 2016).

Blockchain-based distributed platforms emerge from the collaboration of several
different types of actors. This collaboration can be described as a multi-sided mar-
ket where some of the market sides are platform providers and some of them are
platform users. In the Bitcoin platform, five market sides can be distinguished: the
users, the application providers, the miners, the nodes, and the platform
developers.

Users are the actors whose main motive for participating in the distributed plat-
form is to make use of its practical functionality. Users may be looking to transfer
funds over the Internet, for example. Alternatively, they may be interested in acquir-
ing some of the cryptocurrency tokens native to the platform with the intent to hold
them as an investment for financial gain. Users can access the platform either by
going through the services of application providers or by setting up their own node
(see below) and connecting it to the network (Athey et al. 2016).

Application providers participate in the distributed platform by building products
and services on top of it which extend the functionality and the usability of the
underlying platform. In doing so, the application providers introduce complemen-
tarities which further enhance the network effects of the platform. Most often the
application providers monetize their business by charging service fees from the
users. Wallet service providers and cryptocurrency exchange services, for example,
fall into this category (Athey et al. 2016).

Miners are essential to the operation of the network. They handle the data entries
and the transactions between the users of the platform and provide security by par-
taking in the consensus-forming process of the network. By constantly solving con-
catenated mathematical problems in a cryptographic process known as hashing, the
miners produce proof of work: a testimony to the fact that the content of the distrib-
uted database is authentic. As the hashing process consumes CPU power, the miners
are incentivized to partake in the process by issuing them new cryptocurrency as
mining rewards, as well as transaction fees charged from the users (Bohme et al.
2015; Gasser et al. 2015; Filippi and Loveluck 2016; Dimitri 2017).

Nodes are the computers/software clients which form the actual blockchain net-
work. Each one of them individually maintains the distributed database which
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underlies the distributed platform. The nodes are also in charge of enforcing the
consensus rules of the network by validating and propagating the new blocks pro-
duced by the miners for the blockchain. Each node operates autonomously, irre-
spective of other nodes or platform participants. Nodes can either be full nodes or
simplified payment verification (SPV) nodes. Each full node maintains a full copy of
the entire blockchain, making them the backbone of trustless security in the net-
work. SPV nodes only store block headers, making them less independent but much
lighter to run (Nakamoto 2008; Cawrey 2014; Filippi and Loveluck 2016).

Platform developers work on the technical design of the Bitcoin protocol. They
formulate and propose adjustments to the technical and social boundary resources
that govern the interactions that take place on the platform. Early stage developers
can monetize their development efforts by holding an initial investment of tokens
within the platform. As the amount of activity on the platform increases, so does the
demand for the tokens, consequently driving up their purchasing power. At later
stages, platform developers can also be supported directly by consortiums of large-
scale application developers (Filippi and Loveluck 2016; van Wirdum 2016).

It is noteworthy that the market sides presented here are not mutually exclusive.
For example, miners and application providers may run nodes to increase the robust-
ness of the network, and platform developers may double up as users in the investor
role. Any individual can freely join any number of the market sides, as long as they
adhere to the predetermined protocols. To express the matter in the terms of plat-
form literature, the Bitcoin platform constitutes switch-role markets rather than
fixed-role markets (Aspers 2008).*

Complementarities

In platform literature, the presence of complementarities has been considered one
key characteristic of multi-sided platforms. Goods and services are said to be com-
plementary to one another if the utility offered by one greatly depends on the con-
sumption of the other. One classic example of a complementarity is the relationship
between a rowing boat and a pair of oars: these assets offer much higher utility when
used together compared to when using them separately (for more information on
complementary assets, see the seminal work of Teece 1986, 1988; Yoffie and Kwak
2006; Dahlander and Wallin 2006; Gawer and Henderson 2007).

The complementarities in blockchain-enabled distributed platforms do not only
manifest themselves in the external goods and services attached to the platform but
also internally within the platform itself. As blockchain-enabled distributed

*It should also be acknowledged that many of the market sides specified in this paper contain sev-
eral factions which are engaged in internal power struggles within the market sides. For example,
developers have mostly organized themselves into rival developer communities, miners have diver-
sified their risks by forming collective mining pools which compete against one another, and so on.
(Bohme et al. 2015) However, the scope of this research does not permit us to delve deeper into
these internal power struggles, as our main focus is on the power relations and the power mechan-
ics between the different market sides.
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platforms do not have a distinct platform owner, they require the collaboration of
various market sides to produce all the necessary platform provision functions
(Filippi and Loveluck 2016). This collaboration can only produce a functional dis-
tributed platform if all the required provision functions are addressed.

Boundary Resources

In platform literature, boundary resources are the operational regulations and tech-
nical tools and interfaces governing the interaction between the platform owner and
the platform participants. They can be used either to encourage platform develop-
ment or to restrict it in places where the platform owner wishes to maintain control
over the developmental direction of the platform. These resources are sometimes
divided into fechnical and social boundary resources (Gawer 2009; Bourdeau 2010;
Yoo et al. 2010; Ghazawneh and Henfridsson 2013).

Technical boundary resources govern the technical interactions between plat-
form participants. In distributed platforms they manifest themselves in the opera-
tional principles of the distributed consensus network which underlies the platform.
These boundary resources define operational features, such as how the nodes of the
network connect and communicate to one another, what kind of a consensus proto-
col is employed by the network, and what are the prerequisites for partaking in the
platform provision functions (Nakamoto 2008).

Social boundary resources manifest themselves as the predetermined framework
for social interaction on the platform, e.g., prespecified terms of agreement for
application developers, or revenue split models between participants (Gawer 2009).
In distributed platforms, the social boundary resources consist of the business and
contract rules governing the content of the distributed database that the distributed
consensus network maintains. These rules define what kinds of modifications can be
done to the database, by whom and in what manner. For example, in cryptocurrency
platforms, users are typically not allowed to make payments that would exceed their
account balance (see, e.g., Filippi and Loveluck 2016).

The social boundary resources of blockchain-enabled distributed platforms also
outline the joint monetization models, e.g., how the mining rewards are added to the
total money supply of the platform. It is noteworthy, however, that in blockchain-
enabled distributed platforms, these split-revenue schemes are algorithmically gov-
erned, rather than decided by a platform owner (Dimitri 2017; Béhme et al. 2015).
It seems to be the case then that blockchain-enabled distributed platforms bring
some of the boundary resources formerly considered more social in nature into a
more technical domain.

Contemporary platforms are also differentiated from blockchain-enabled distrib-
uted platforms by the fact that whereas the former are provided by one party, distrib-
uted platforms, by definition, have multiple equipotent and equally privileged
platform providers. Therefore, distributed platforms also have a completely new
area where boundary resources apply: the internal interactions between one plat-
form provider and another platform provider. These inter-provider boundary
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resources include many familiar ones, such as APIs, SDKs, and technical documen-
tations, but also some completely new ones, such as a consensus protocols and the
algorithmically defined game-theoretical incentivization structures mentioned
above (Nakamoto 2008).

Mechanisms of Internal Governance
Decision Rights

Tiwana (2014) divides decision rights into two dimensions, with two categories
each: (1) platform decision rights vs. application decision rights and (2) strategic
decision rights vs. implementation decision rights. Platform decision rights pertain
to decisions relating to the platform, whereas application decision rights pertain to
decisions relating to the complementary assets of the platform. Strategic decision
rights refer to the right to determine what the platform or a complementary asset
should be able to achieve, while implementation decision rights are related to deter-
mining how those goals should be accomplished.

Tiwana (2014) measures these four categories of decision rights on a gradient
scale from full centralization to full decentralization. Baran (1964), however, dif-
ferentiates between three configurations for communications networks: centralized,
decentralized, and distributed. In order to more accurately describe the allocation of
decision rights in blockchain-enabled distributed platforms, this paper expands
Tiwana’s (2014) gradient scale accordingly to include these three configurations
(Fig. 1).

The problem with trying to establish joint platform strategic decision-making
processes for blockchain-enabled distributed platforms (e.g., democratic voting) is
that there is no clear and objective way to measure the support for a strategy among
all the different platform providers and participants. Moreover, no single faction or
individual has the power to dictate platform strategy on their own without sufficient
support from the others (Filippi and Loveluck 2016; Gasser et al. 2015; Kroll et al.
2013). Therefore, the different market sides must communicate with one another to

Centralized Decentralized Distributed
Platform strategic O===========
Platform °
implementation
Application strategic =0=
Application o-
implementation -

Fig. 1 Decision rights in Bitcoin
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negotiate strategic platform decisions and their implementations, despite the fact
that no structured forum or protocol exists for such negotiations at this point in time.

So, in theory, Bitcoin is anarchistic in governance, as no single platform owner
is in control of the system and no formal mechanisms of multi-party decision-
making are in place. A more detailed examination, however, reveals that some de
facto structure exists regarding how platform decision rights are allocated within the
system (Kroll et al. 2013; Gasser et al. 2015; Filippi and Loveluck 2016). For exam-
ple, miners and nodes can signal their support by running different client versions,
and developers can signal their support by committing to different development
projects (Gasser et al. 2015; Srinivasan and Leland 2017).

It has been speculated by some that more formal protocols for strategic platform
decision-making may be seen in the future. For example, anonymous cryptocurrency-
based voting mechanisms may be considered for measuring how much support dif-
ferent planned strategies have in the platform ecosystem (Consensus 2017).

The platform implementation decisions in Bitcoin are decentralized rather than
distributed in nature, as in practice the platform developer communities have great
preeminence in what kinds of implementation proposals are brought forward in the
platform ecosystem (Kroll et al. 2013; Gasser et al. 2015). It is mainly up to the
miners and the nodes to decide which proposals are accepted—other parties’ deci-
sion rights in this respect are mostly manifested in their ability to affect the decision-
making of the aforementioned two market sides (Kroll et al. 2013; Atzori 2015;
Filippi and Loveluck 2016).

As Bitcoin is based on a permissionless blockchain architecture, no permission
is required from any party to become a part of the network (Filippi and Loveluck
2016). Therefore, application-related decision rights are completely distributed
across the individual application providers and their respective developers.

Control

Output control, or metrics, refers to the mechanisms of rewarding or penalizing the
platform participants on the basis of their performance against some pre-defined
target performance metrics (Ouchi 1979; Tiwana 2014). In modern day platforms,
explicit forms of output control are somewhat rare, as most platforms simply main-
tain one output criterion: the survival and success of their complementary assets in
the free market competition environment (Armstrong 2006; Bester and Krihmer
2008).

In Bitcoin, output control is mainly exercised by users and platform developers
(see Picture 1). While the platform developers cannot force anyone to run their soft-
ware, they can make proposals for new source code implementations.

Blockchain-enabled distributed platforms rely on open source code. Therefore,
in theory, anyone could write and implement their own version of the code, as long
as it adheres to the consensus protocol of the network (Gasser et al. 2015; Filippi
and Loveluck 2016). In practice, however, most if not all of the seriously considered
suggestions for new source code implementations tend to come from the Bitcoin
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Picture 1 Output control in the Bitcoin platform

developer community. Therefore, the developer community has a great amount of
control over what kinds of source code modifications are suggested to the network
and what kinds of performance metrics and reward schemes they entail (Kroll et al.
2013; Atzori 2015; Gasser et al. 2015; Filippi and Loveluck 2016).

The source code designed by the platform developers dictates what kind of a
consensus algorithm the network uses to maintain integrity and how the mining
incentives are configured (Kroll et al. 2013; Gasser et al. 2015; Filippi and Loveluck
2016). As the profitability of the miners’ business operations crucially depend on
these factors, the platform developers have some output control over the miners
(Torpey 2016a, b). The nodes also run the code designed by the platform develop-
ers, and therefore they are also subject to the output control, even if they are not so
crucially dependent on the decisions made (Gasser et al. 2015).

When the platform developers write new versions of the network’s client soft-
ware, they can propose three kinds of alterations: ones that add new consensus rules
to the network (soft forks), ones that remove or replace old consensus rules from the



Distributed Governance in Multi-sided Platforms: A Conceptual Framework from Case... 195

network (hard forks), and ones that do not affect the consensus protocols one way
or the other. The more drastic the proposed changes to the consensus rules are, the
more difficult it is to get them approved (Croman et al. 2016).

The users exercise output control over the miners in the sense that they provide
the demand and the free market competition environment for the miners’ services.
A miner must be able to perform a competitive amount of computational work for a
set market price in order to turn a profit.

Input control, or gate-keeping, is the enforcement of some pre-defined, objec-
tive criteria as a prerequisite for granting entry into the platform ecosystem.
Typically the term has been used in reference to the platform owner exercising con-
trol over what kinds of application developers it allows into its cohort of comple-
mentary asset providers (Cardinal 2001; Evans et al. 2006; Boudreau 2010; Tiwana
2014). While no such control exists in the Bitcoin platform in this sense (Parker
et al. 2016), input control is at play within the internal governance mechanics of the
Bitcoin network itself.

The input control in Bitcoin is mainly exercised by the miners and the nodes,
both of whom run the software developed by the platform developers (see Picture 2).
As miners and nodes are free to decide which versions of the platform software they
want to use, they are very influential as groups in determining what development
features are accepted as a part of the platform and which ones are not (Kroll et al.
2013; Atzori 2015; Filippi and Loveluck 2016).

The miners also have input control toward users in the sense that they have the
power to decide which pending transactions are entered into the blockchain and
which ones are not (Dimitri 2017). This form of control also has some characteris-
tics of output control. The miners are limited in their capacity to add transactions
into the blockchain by the block size specified in the consensus rules of the network.
As the pending transactions have tips called transaction fees attached to them by the
users, the miners have an incentive to attach the highest bidding transactions to the
blocks first (Dimitri 2017; Kroll et al. 2013; Catalini and Gans 2016). This creates
a free market competition environment where the users must provide adequate com-
pensation for the service of the miners in order to have their service request fulfilled
over other service requests.

Another form of input control in Bitcoin is that exercised by the nodes over the
miners. As the nodes are effectively in charge of enforcing the consensus protocol
of the network, they as a group have the power to decide which blocks proposed by
the miners are accepted as a new part of the blockchain and which ones are rejected.

Process control pertains to rewarding and/or penalizing application developers
for following prescribed methods and procedures of development. This can be so as
to ensure interoperability with the rest of the platform, for example (Tiwana 2014).

Process control is exercised in the Bitcoin network by users, application provid-
ers, and to some extent also miners (see Picture 3).

The platform developer community receives funding for their work from the
application providers who have built their businesses on top of the Bitcoin platform
and therefore depend on its development. This gives application providers some
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leverage over platform developers in determining what kinds of features should be
incorporated into the source code and how the development should take place.

The same kind of a situation applies to nodes. Nodes are not compensated for
their efforts through revenue split models in the same way as miners are, so they
depend entirely on the good will of their respective owners to be set up and to have
their operational costs covered. For this reason, the most reliable nodes of the net-
work are usually maintained by parties who have the strongest vested interest to pay
for them—that is, the market sides with the strongest ability to profit directly from
participating in the platform: the application providers and miners (see Hagiu 2014).
This gives them some degree of process control over what kinds of software updates
the nodes will support, for example.

Perhaps the strongest position of process control, however, is held by the users
over the miners. The motivation of the miners for participating in the platform is to
make profit through transaction fees and block rewards, both paid out in the crypto-
currency tokens native to the platform. As stated above, the miners and the nodes
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have input control over the platform developers in deciding which software updates
get implemented. However, if the miners choose to implement software code altera-
tions that are not to the liking of the users, they will sell off their cryptocurrency
tokens, lowering the exchange rate of the cryptocurrency, which in turn will directly
affect the mining profitability (Athey et al. 2016). The same process control mecha-
nism also discourages minorities of the miners from implementing consensus-
breaking software updates, or so-called hard forks, which would fragment the
network into a larger number of smaller networks (Reijers et al. 2016).

Relational control or clan control manifests itself in the shared norms and values
held by the platform participants (Ouchi 1979; Kirsch 1997; Tiwana 2014).

The cryptocurrency tokens used in blockchain-enabled platforms provide a
strong mechanism for relational control (see Picture 4). They can be freely
exchanged with conventional currencies and thus acquired by anyone who so
pleases (Athey et al. 2016). The cryptocurrency serves as a medium of internal and
external cooperation in the platform ecosystem, and it facilitates the incentivization
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of various participants by enabling a split revenue model for open participation
(Catalini and Gans 2016; Bohme et al. 2015).

As the tokens circulated within the ecosystem are scarce, and as the transactions
within the platform are settled in these tokens, increased activity in the platform
ecosystem increases their demand, as described by the quantity theory of money:

MxV =pxq

where

M = the total amount of cryptocurrency tokens in circulation
V = the velocity of circulation

p = price level in the platform ecosystem

g = financial activity in the platform ecosystem

The rules and restrictions on minting new cryptocurrency tokens are governed by
the source code of the client software on which the blockchain network operates.
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Therefore, how and by whom these tokens can be minted varies from system to
system. Usually, however, the minting of new tokens is algorithmically restricted,
and therefore the total amount of tokens (M) is practically finite at any given moment
(Bohme et al. 2015).°

The velocity (V) at which cryptocurrency tokens circulate in the ecosystem is
limited by two factors: the average transaction value and the transaction throughput
capacity of the network. The average transaction value is dictated by the types of
financial activity within the platform ecosystem. Therefore, unless major changes
occur in the ways and in the purpose for which the platform is utilized, the average
transaction value can be expected to remain relatively stable.

Blockchain ledgers usually rely on a method where a new standard-sized block
is added to a blockchain at more or less frequent intervals. While the throughput can
be increased by a majority decision among the participants to increase the block
size, under normal operating conditions, the capacity can be assumed to be fixed.

As financial activity on the platform (g) increases, it then follows from these
assumptions that the only way for the equation to hold true is if the price level (p)
decreases—that is, the value represented by each token must rise. Through this
dependency and its projected growth development, the cryptocurrency tokens pro-
vide an investment vehicle which reflects the amount of activity on the platform
ecosystem as directly monetizable value. Therefore, anyone in possession of these
cryptocurrency tokens will find their goals and values aligned toward fostering the
growth and the network effects of the platform ecosystem as much as possible
(Alabi 2017; Catalini and Gans 2016; Athey et al. 2016).

Pricing Policies

Since blockchain-enabled distributed platforms do not have a centralized platform
provider, they are not prone to monopoly behavior with their pricing policies, as is
often the case with contemporary platforms (Parker et al. 2016).

The Bitcoin cryptocurrency platform uses revenue split schemes to incentivize
collaboration among the platform providers. Partially these revenue splits are deter-
mined by free market competition within the market sides engaged in platform pro-
vision. Some revenue splits are determined algorithmically in the source code and
the consensus protocols of the network.

As mentioned earlier, maintaining consensus in blockchain architectures requires
miners to produce a proof-of-work. This can be characterized as a cryptographic
testimony to the fact that the blockchain maintained by the network is authentic. As
producing the cryptography required for the testimony requires computational

3 For example, the first and most widespread blockchain platform to date, the Bitcoin network, uses
native tokens called “bitcoins,” each divisible to 100 million “satoshis.” The source code of the
system is set up in such a way that minting new bitcoins becomes exponentially more difficult as
time passes on. This way, the maximum number of bitcoins that can exist in the system is limited
to 21 million by the current consensus protocol.
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work, miners typically receive compensations for sacrificing electricity for the good
of the network. These compensations are commonly referred to as mining rewards
or block rewards (Dimitri 2017; Bohme et al. 2015).

Mining rewards are the most prominent form of revenue splitting in blockchain
architectures. The rewards are issued by minting new cryptocurrency into the sys-
tem at frequent intervals. This increases the total supply of tokens which—accord-
ing to the quantity theory of money—reduces the value of each token respectively
(see section “Control”). Thus, the mining rewards somewhat resemble algorithmic
seigniorage—an inflation tax collected from all platform participants and used to
subsidize the production of public goods—namely, distributed consensus and
immutability of record (Athey et al. 2016; Catalini and Gans 2016).

Miners also typically receive another form of compensation for their efforts.
When a user wishes to make a transaction through the platform, they can add a vol-
untary transaction fee to their request. As the miners are limited in their capacity to
add transactions to the blockchain due to the fixed block size and proof-of-work
requirements, the transaction fees serve to ensure that the miners are incentivized to
handle the transactions in an expedited manner. As most transactions have fees of
some quantity attached to them by the users, the size of the transaction fee required
for a normal throughput is determined by free market competition between the
transaction requests (Dimitri 2017).

Unlike the miners, the platform developers and the nodes are not compensated
for their platform provision functions through inflationary taxes and transaction tips
(Filippi and Loveluck 2016). Instead, in order to get compensated, they must rely on
a third form of revenue splitting quintessential to blockchain platforms: foken
investments, as described in section “Control”.

Conclusions

In this paper, blockchain architectures were analyzed with the intent to determine
whether they constitute multi-sided platforms. The paper also made an effort to
delineate the internal governance structure of blockchain-enabled distributed plat-
forms. This analysis was performed by applying Tiwana’s (2014) framework on
platform governance to the case examination of the Bitcoin cryptocurrency
network.

On the basis of the case analysis of the Bitcoin cryptocurrency, blockchain archi-
tectures can clearly exhibit all the characteristics of a multi-sided platform, as out-
lined in the platform literature. The case architecture demonstrates direct network
effects, as well as cross-side externalities. The interactions around the examined
system can be described as multi-sided switch-role markets, and the technical and
social boundary resources of these architectures are clearly defined.

Some discrepancies were observed, however, in regards to the wider perceptions
of platforms in the platform literature. While blockchain-based distributed plat-
forms coordinate and regulate the connections between its ecosystem participants
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(Gawer and Cusumano 2002), they do not necessarily function as licensing authori-
ties, as characterized by Rochet and Tirole (2003). To a certain degree, distributed
platforms serve the role of a public interest regulator but do not exhibit the charac-
teristics of a monopolist platform owner, as described by Boudreau and Hagiu
(2008).

Several conclusions can be drawn from the case analysis in section “Mechanisms
of Internal Governance”. Firstly, in blockchain-enabled distributed platforms, not
only have the product and service innovations pertaining to the platform been exter-
nalized, but the entire platform provision has been distributed across various market
sides. In the examined case example of Bitcoin cryptocurrency, the distributed col-
laboration is held together by an intricate web of monetary incentives and different
forms of interlocking control mechanisms exerted by the participating market sides
toward one another.

Secondly, although Bitcoin is technically anarchistic in governance, some de
facto structure exists to how the platform decision rights are allocated in Bitcoin. As
no formal decision-making protocols are in place, an informal negotiation process
takes place through various forms of indirect signaling.

Thirdly, blockchain-enabled distributed platforms seem to have introduced a new
method of platform monetization. The contemporary platform business models
have mainly been based on enabling direct interactions between the different market
sides and monetizing by controlling access to those interactions and by leveraging
information asymmetries. In blockchain-enabled distributed platforms, however,
the linchpin business model seems to revolve around launching an independent,
self-sustained open ecosystem of direct interactions and monetizing on the tokens
of value utilized as the means of exchange in that ecosystem.

Fourthly, much like contemporary multi-sided platforms, blockchain-enabled
distributed platforms also seem to employ split revenue schemes, with two notable
differences in regard to conventional multi-sided platforms. The first difference is
that in Bitcoin, the revenue splits are not used to share profits between external
complementary asset providers and the platform’s owner but between all the differ-
ent market sides participating in the platform provision and the ecosystem at large.
The second difference is that the platform pricing and the split revenue schemes are
not monopolized by any single party but rather determined by the quasi-anarchistic,
semi-structured decision-making process between the market sides, as well as free
market competition mechanics.

Boudreau and Hagiu (2008) have hypothesized that all the coordination prob-
lems related to the collaboration around multi-sided platforms cannot be solved
through mere price-setting alone. In contemporary platforms, the economic incen-
tivization only prevents market failures to the extent that the platform participants
are compensated for their participation through revenue split models. In blockchain-
enabled distributed platforms, however, the economic incentivization is more equi-
lateral and ubiquitous than in contemporary platform models. Therefore, we argue
that the variety of coordination problems and market failures that can be addressed
through price setting is quite likely to be much wider in scope in distributed plat-
forms (see Catalini and Gans 2016).
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Introduction

The Internet of Things (IoT) is emerging as a novel source of value creation in
heavy machinery. IoT technologies allow for the real-time connectivity and inter-
connection of devices in the cloud, which generates aggregated data from the appli-
cation and usage of the devices through sensors (e.g., Porter and Heppelmann 2014;
Atzori et al. 2017). IoT technologies are placed in the machinery and production
facilities. IoT holds the potential to change the underlying economics of processes
and operations of those firms that utilize and deliver heavy machines, technologies,
and services. The industry architecture is defined as the division of labor between
firms in an industry encompassing the physical and technical architecture (Jacobides
et al. 2006). The architectures of these industries are currently in a state of flux
where new business models, new types of relationships between firms, and novel
entrant engagements are being explored. In recent years, the enabling technological
conditions for IoTs (including sensors, communication, software, and data analyt-
ics) have become more favorable with decreasing costs and performance advance-
ments (Atzori et al. 2010, 2017; Evans and Annunziata 2012).

The IoT allows industrial firms to enhance their existing value creation through
increased productivity. The IoT allows for the capturing of data from machines,
aggregating information across networks and either taking immediate action based
on the data or gradually learning more about the processes (Manyika et al. 2015).
This allows firms to remotely control and monitor machines and factory operations,
increase automatization, and optimize machine use, factory operations, inventory,
and supply chain management. Novel, big datasets, real-time connectivity, data ana-
Iytics, and processing algorithms have the potential to create intelligent production
and machine systems. Machine monitoring, control, and optimization can become
increasingly autonomous, where machines learn about their environment, self-
diagnose service needs, and adapt to a user’s preferences (Porter and Heppelmann
2014). Overall, the efficiency gains through which the [oT can realize are increased
production uptime, improved asset utilization, decreased energy consumption, bet-
ter operational safety, and transparent, coherent processes.

The IoT in heavy machinery applications changes existing B2B industrial cus-
tomer relationships from turn-key solution deliveries and after-sales service rela-
tionships toward an “online relationship.” The suppliers and customers are becoming
more closely connected to each other through data and remote connections (Porter
and Heppelmann 2014). In-depth knowledge of customer systems enables suppliers
to service their customers in real time, offer additional products and services, and
customize offerings. In addition, the closer supplier-customer relationship has the
potential to increase cooperation in product development and create faster product
development cycles. Understanding value creation processes from the customer
point of view allows firms to generate greater levels of customer satisfaction, loy-
alty, and repurchase behavior and to create a lock-in to the supplier (Bradley et al.
2013).
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Middle managers are defined as “any manager two levels below the CEO and one
level above line workers and professionals” (Huy 2001: 73). They are critical in IoT
adaptation and implementation. They have a strong understanding and knowledge
of the firm operations, access to the top management, and unique positions to lever-
age informal networks of the firm (Huy 2001; Balogun 2003). Therefore, middle
managers can bridge continuity and change (Huy 2001). In addition, they are central
actors that interpret and sell change in the firm (Rouleau 2005). They are intermedi-
ates between disconnected actors, domains, levels, and units in the firm and act as
mediators between firm strategy and day-to-day activities (Wooldridge et al. 2008).
The intermediating role includes influencing outcomes and interpreting strategy
both upward and downward in an organizational hierarchy, thus making middle
managers important actors in both strategy formulation and implementation.

IoT solutions have not yet been widely adopted and capitalized upon (Accenture
2015b), even though the substantial long-term benefits are acknowledged by top
management (Koch et al. 2014; PwC 2015), and the enabling technological condi-
tions already exist (Atzori et al. 2017). Currently, only a fraction (approximately
1%) of existing IoT data is utilized (Manyika et al. 2015). The early technological
applications of the IoT have been put in place in many industries, and top manage-
ment vision is supporting further advancements. Further utilization of the potential
of the IoT has more to do with operational and organizational practice transforma-
tion and strategy implementation than the technological conditions or generic stra-
tegic vision shared by top managers. As such, there is limited understanding on how
the data gathered from the machinery could enhance value creation from the per-
spective of middle managers. Furthermore, there are inadequate foundations for
implementing the IoT-related systems, practices, and services. Hence, in order to
study IoT-based value creation in the heavy machinery industry, we assess the IoT-
related key value realization constraints and drivers from the perspective of middle
managers. This allows us to both uncover the current middle management perspec-
tive of IoT and formulate managerial implications for future IoT strategies in the
heavy machinery industry.

Study, Data, and Methods

We study the middle management perspective on value creation from IoT in the
context of four industry segments utilizing heavy machinery (chemicals, electrical
equipment, marine, and pulp and paper). Our data sample includes one sample firm
from each of the studied industry segments (in total four firms) in which heavy
machinery is critical to value creation. The case firms were deliberately chosen
because the firms had not implemented full-scale IoT solutions, but they had inter-
estin and plans for a wider implementation of and more investments in the IoT. Since
there is a limited amount of research on IoT implementation and especially on the
middle manager perspective on IoT value creation, we chose an inductive qualita-
tive study design aimed at building a new theoretical understanding rather than
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Table 1 List of interviewees Industry Area of responsibility

Chemicals Maintenance manager

Electrical maintenance manager

IT manager

Electricity and automation engineer

Electricity work planner

Electrical equipment | Unit manager, unit A

Unit manager, unit B

Plant manager, production manager

Operations manager
Quality manager

Marine Captain

Chief engineer

Operations manager

Electricity manager

Pulp and paper Plant manager

Production manager

Maintenance manager

IT manager, factory A

IT manager, factory B
Development manager

Planning manager

testing or elaborating on constructs (Gioia et al. 2013). Our approach seeks to obtain
anovel understanding of the IoT value drivers in heavy machinery by engaging with
the organizational actors experiencing the phenomenon of interest. Using semi-
structured interviews, in 2016, we engaged with middle management (operations
and product management) in each of the case firms. We conducted a total of 21
interviews (for a list of interviewees, their positions, and the respective case firms’
industries, see Table 1).

The interviews were conducted in Finland, although the middle managers’
companies all operated in multiple countries. We complemented our interview data
with observations by attending six IoT industry events during our data collection
process, all during 2016.

We analyzed the data collected from the interviews with comprehensive qualita-
tive coding using Atlas.TIL. In the analysis process, we used the interview data to
form first-order concepts. After careful deliberation with the research team, we
grouped these into second-order themes that highlighted key dimensions arising
from the interview data (Gioia et al. 2013). To verify our findings and build manage-
rial implications, we continuously reanalyzed our results, the prior research, and the
industry event observation data until additional rounds did not provide further
insights. From this process, we were able to extract our main empirical findings in
aggregated dimensions, including the present state of data use in value creation in
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Table 2 Present state of data use in heavy machinery

Second-order
themes

First-order concepts

Exemplary quotes related to the theme

Data abundance

High amount of data from
automation

“We have basic measurements that we need in
our automation system about flows,
temperature, pressure, frequency and paper and
board quality-related ones that tell, for
example, square weights, humidity, calibers
and fiber electrical attributes. We try to measure
everything that is reasonably measurable.” — IT
Manager, Factory A, Pulp and Paper

Too much information

“We already have too much information from
the automation system to our operational
employees, but, on the other hand, this
information could be used better when
disturbances occur so that diagnostics would
tell the employees what has happened.” — IT
Manager, Chemicals

Existing data
from machine
operation

underutilized

Current data could be used
better in operating
machines

“We know that we have a lot of data. We collect
high amounts of data about the disturbances,
about the reasons behind the disturbances. So,
basically, we have all the data. However, when
we have the database, how are we able to find
something from there? The right things from
the mass of data are the most important.” —
Plant Manager, Pulp and Paper

Existing remote
connections

Data could be stored for a
longer time for disturbance
diagnostics

Lacking ways to
intelligently explore data

Some applications of
automated maintenance are
available

“To some extent, we have remote connections
in place. Sometimes, a supplier takes a remote
connection, but it is not constant. If problems
occur, we ask certain firms to take a look at
them.” — Electricity and Automation Engineer,
Chemicals

Fragmented data
collection
practices

Manual data collection

“Currently, data analysis is purely manual.” —
Production Manager, Electrical Equipment

Employer data collection
practices vary

Data integration from
sensors and machines
lacking

“Our data analysis varies between employees
and is done when a problem occurs, so it is not
very comprehensive. It is more about finding
the root causes of problems and maybe if we
anticipate that problems might occur
somewhere.” — Maintenance Manager,
Chemicals

(continued)
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Table 2 (continued)

Second-order

themes First-order concepts Exemplary quotes related to the theme
Non-predictive Time-based maintenance | “If something has happened, like a machine has
maintenance shut down, then we go through the automation

system data to try to figure out what the
problem is.” — Operations Manager, Marine

Data analyzed after “We use data very poorly. We have the
something has occurred weakness that data are only researched when a
Maintenance program failure occurs. Only then do we research the
poorly followed causes but not beforehand. We should be doing

this more, and we should have resources that
somebody would research this more deeply.” —
Electrical Maintenance Manager, Chemicals

heavy machinery (see Table 2), the value realization constraints in heavy machinery
companies (see Table 3), and predictability as the key IoT value driver (see Table 4).
We also stated some managerial implications for firms utilizing or planning to uti-
lize the IoT in heavy machineries.

Findings

First, we present our findings regarding the current situation with regard to data use
in firms using heavy machinery. The second part presents our findings regarding
data and IoT value realization constraints in heavy machinery. The third and final
part presents our findings of key IoT value drivers from the viewpoint of middle
managers.

Present State of Data Use in Value Creation in Heavy
Machinery

Our study exposes four core issues regarding the state of data use in heavy machin-
ery: (1) data abundance, (2) existing data from machine operations underutilized,
(3) fragmented data collection practices, and (4) reactive and preventive mainte-
nance. Our findings are summarized in Table 2.

The middle managers we interviewed throughout our study expressed that there
is already an abundance of data existing at factories and units using heavy machin-
ery. All of the case firms we studied used automation systems in their production
processes. The interviewees expressed that they measure almost everything from
the process, including flows, temperatures, pressures, rotations, and vibrations. In
contrast to the state-of-the-art automation systems, the case firms mostly manually
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conduct their data analyses. Therefore, the factories, units, and firms using heavy
machinery have an abundance of data, but they are neither analyzed nor extensively
used. As one production manager explained:

Currently, data analysis is purely manual. — Production Manager, Electrical Equipment

Despite the abundance of data, the factories, units, and the corporation are not
able to use those data in the ways that they would like. Existing data from machine
operations are clearly underutilized. The corporations lack ways to intelligently
explore the data. As one plant manager explained to us:

We know that we have a lot of data. We collect high amounts of data about the disturbances

and about the reasons behind the disturbances. So basically, we have all the data. However,

when we have the database, how are we able to find something from there? The right things
from the mass of data are the most important. — Plant Manager, Pulp and Paper

One reason for this is that data analysis is mainly decentralized to single factory
lines and single heavy machines and dependent on employees’ own motivations to
perform the analyses.

Two of the case firms have established remote connections to the factories and
units that allow centralized machine data analyses by their research units located at
another location. For example, the product research unit of the pulp and paper com-
pany is able to remotely help the factories, even though the experts are scattered
around Europe. This allows the company to pool together the data scattered around
different factories and deploy centralized support to any site. In addition to intrafirm
remote connections, interfirm remote connections are also possible to some extent.
Both the chemical and pulp and paper companies we studied allow remote access by
some machine suppliers to their production sites to provide technical support.

To some extent, we have remote connections in place. Sometimes, a supplier takes a remote
connection, but it is not constant. If problems occur, we ask certain firms to take a look at
them. — Electricity and Automation Engineer, Chemicals

While there are already some remote connections, service and maintenance are
very much grounded in reactive and time-based practices. While companies collect
and send process data to databases for storage and later analysis, the data are seldom
used. Proactive maintenance is currently limited to regular maintenance schedules
based on time intervals instead of predictive maintenance and machinery conditions
being continuously monitored and evaluated. The case firms are not using the avail-
able data to develop the service and maintenance process. Even though the inter-
viewees identify the possibility to use the available data to recognize early symptoms
of technical failures, the usage of the existing data is mainly triggered by an inci-
dent. As an operations manager in the marine company explained:

If something has happened, like a machine has shut down, then we go through the automa-
tion system data to try to figure out what the problem is. — Operations Manager, Marine

To summarize, although many technical aspects of IoT (such as sensors, data-
bases, and remote connections) have been implemented, most of the opportunities
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with the gathered data have yet to be fulfilled. More systematic and full-scale data
integration from sensors and machines is lacking.

Value Realization Constraints in Heavy Machinery Companies

Next, we focus on the value realization constraints by companies using heavy
machinery. We found three firm-level data-related value realization constraints: (1)
organizational value realization constraints, (2) resources and capability value real-
ization constraints, and (3) sensemaking value realization constraints. Our findings
are summarized in Table 3.

Although the case firms have invested in the hardware to collect and store data,
they have not changed the organization in a way that supports the analysis and use
of these data. First, data gathering and analysis are organized within the production
lines of factories and with single or few heavy machinery units rather than being
collected and analyzed across many production lines and heavy machinery units.
The collection and analysis of data are done in silos, and there is no single place to
find the data nor ways to explore the data more collectively and systematically. As a
quality manager explained to us:

Organization silos are one obstacle. We have quite limited areas of responsibility, and we do
not look at big picture much. The IoT and looking at the big picture are big changes com-
pared to current operations. People have been looking only at their production line and not
at neighboring lines. — Quality Manager, Electrical Equipment

Another organizational data and IoT value realization constraint that we found
was that managers and workers lacked excitement about developing data utilization
and the IoT. In part, it was explained to us that this is since the costs and paybacks
of investments in the IoT are hard to estimate. Furthermore, there is simply a lack of
time between production and maintenance to analyze or develop organizational
practices within the single factories or units of heavy machinery.

Therefore, there is clearly a lack of both resources and capabilities to use the data
and explore the value in the data. The managers explained that the current work-
forces at the case firms’ production facilities are not equipped with the skills
required to utilize the existing data. Furthermore, they are also not incentivized to
acquire the needed skills. Finally, managers and workers are not provided with data
analysis tools and software to make sense of the data. As an electric maintenance
manager explained:

We use data very poorly. We have the weakness that data are only researched when a failure
occurs. Only then do we research the causes but not beforehand. We should be doing this
more, and we should have resources so that somebody would research this more deeply. —
Electrical Maintenance Manager, Chemicals

As such, adding more data may not be a solution before the case firms develop
capabilities to apply the existing data and before new tools are in place to utilize
new data.
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We already have too much information from the automation system to our operational
employees. However, on the other hand, this information could be used better when distur-
bances occur so that the diagnostics would tell the employees what has happened. — IT
Manager, Chemicals

Furthermore, the middle managers we interviewed revealed that the focus of top
managers has been more on cutting costs than generating new growth avenues. This
resulted in both physically limited resources and atmospheres that do not encourage
experimentation. Data analysis is considered an additional task on top of daily rou-
tines. With limited resources for data analysis within the companies, factories, and
units operating heavy machinery, the development of solutions to the current data
and IoT implementation challenges have been increasingly moved toward external
partners. As one manager we interviewed explained:

Our maintenance organization is getting slimmer and slimmer, and production organization

takes care of production more autonomously, but they do not think that much about the

equipment condition [...] The slimmer our organizations are getting, the more we need
external help. — Electrical Maintenance Manager, Chemicals

Finally, our study also points out one central value realization constraint from the
data and IoT for middle managers’ constrained sensemaking of technological solu-
tions and its value. The interviewed middle managers found it difficult to under-
stand the IoT and digitalization. They were not aware of how they could improve the
use of existing data, especially with the current resources. For example, a middle
manager we interviewed had a hard time seeing the substantial benefits of knowl-
edge sharing between factories.

Maybe some special cases that do not occur often would be beneficial to know how they are
handled in different factories or about how different processes are carried out in different
factories. — Maintenance Manager, Pulp and Paper

To conclude, as of now, only a small proportion of the data is used in decision-
making in operations and maintenance in firms using heavy machines. This finding
is congruent with earlier studies about low data usage (Accenture 2015a; Manyika
et al. 2015).

Predictability as the Key IoT Value Driver

Next, we move to our findings regarding how middle managers perceived the poten-
tial of the IoT to advance the development of value from heavy machinery data. Our
study suggests four key value drivers from [oT in heavy machinery operation: (1)
product optimization, (2) maintenance and recovery optimization, (3) energy effi-
ciency, and (4) safety improvements. The four value drivers are all founded on
advances that can be made with IoT with respect to predictability. Our findings on
the key value drivers are summarized in Table 4.

We find that middle managers perceived the potential to increase the predict-
ability of production machinery and processes as the key underlying value driver of
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the IoT. Predictability encompasses improved information on machine failure
symptoms, relationships between the physical conditions and production, and pro-
duction process lead times. The middle managers observed that increased predict-
ability could create value in multiple ways, such as decreased down times through
predictive maintenance, the further optimization of production processes through
decreased wait times between production processes, increased energy efficiency,
and improved safety.

We should develop predictability about when our production equipment is about to break
down. It would be interesting to know beforehand [...] If we could prolong all equipment
maintenance to stoppages without surprises, it could be very valuable [...] Predicting that
equipment lasts until the next stoppage would be useful so that we would not need to fix
them too early. If that information would be available two to three weeks beforehand, it
would be good, since then we would not need to shut down production for separate stop-
pages. — Maintenance Manager, Pulp and Paper

Predictive maintenance would decrease the number of disturbances and increase
equipment reliability, factory availability, and output. The interviewees focused
more on the potential to increase revenues rather than on cost savings. According to
the middle managers, predictability could also enable further production optimiza-
tion. The case firms have thousands of machines and components in their produc-
tion facilities, and there is room to improve the understanding of their
interrelationships. This would require both a better understanding of their equip-
ment as a system and focused monitoring on the most important machines for the
continuation of operations. Furthermore, a more systemic understanding of the pro-
duction processes and the underlying environmental factors would then help to
improve factory equipment life cycle management and would result in cost savings
in investments.

In addition to single components, it is important to understand machine systems and espe-
cially critical ones to be able to recover faster from disturbances. All the bottlenecks and all
common systems are probably the places where this kind of monitoring comes most. —
Development Manager, Pulp and Paper

Additionally, all of the focal firms acknowledged the importance of energy effi-
ciency. There is significant potential for improvement. For example, production is
currently not yet controlled using energy prices. However, the IoT was not unani-
mously seen as an answer to improved energy efficiency, even though many of the
interviewees believed in this.

There is a lot of potential in energy efficiency. In that area, we can benefit a lot from IoT
systems, and then we could connect different factories. This works definitely. — Plant
Manager, Pulp and Paper

The middle managers also observed potential to improve safety with better pre-
dictability. The interviewees stated that a reliable and predictable factory is also a
safe factory. Maintenance work is not carried out in a rush, and operational employ-
ees face fewer surprises. Employees can be better prepared for their work in produc-
tion and maintenance when they know the changes in environmental and machine
conditions, which then affect their choice of tools and mind-set. Unprepared and ad
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hoc activities would then be reduced, which would also decrease the number of
safety hazards. A decreased number of accidents would also result in an improved
work environment, in fewer sick days, and finally in improved employee
efficiency.

It could be summarized that fewer unexpected problems that need uncertain and quick fixes
result in more predictability, so that the problems can be fixed with greater control, and this
all leads to higher safety. — Production Manager, Electrical Equipment

To conclude, collecting a vast amount of data is not enough to reap the IoT ben-
efits described above. Knowledge sharing within and across production units and
across organizational boundaries is needed. Systems for integrating and analyzing
data must be in place.

Discussion

Our findings on the present state, constraints, and key value drivers of the IoT from
the middle management perspective provide an “organizationally grounded” view
of the IoT. While there has been much recent interest in the IoT, our case compa-
nies’ middle managers possess a more conservative view on the IoT than those
previously presented, coined an evolutionary view on the IoT. Our findings expose
how middle management views IoT implementation as a gradual improvement to
current operations rather than a revolution. As such, smart manufacturing, Industrie
4.0, and the IoT as revolutionary, disruptive, and a generator of novel business mod-
els is not how middle managers describe and perceive the IoT. Rather, our study
points to predictability as being the most central value driver from the viewpoint of
middle managers.

Managerial Implications

Our findings suggest that predictability as an underlying key value driver of IoT
could be a better conceptualization for joining middle managers, top managers, out-
side experts, and firms in developing data and IoT systems in heavy machinery.
Thus, in order to further implement IoT, top management should utilize the organi-
zationally grounded view of middle managers. This organizationally grounded
approach for IoT implementation would allow firms to harness the broader existing
expertise from the factory and engage this expertise with the business unit, corpo-
rate level, and wider heavy machine IoT ecosystem strategy.

A second managerial implication derived from our findings is that organizations
are in need of what we term connected expertise. With connected expertise, we
mean a pooled group of experts that engage in real-time analysis work and decision-
making with continuous information flows from multiple heavy machinery units.
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Our results show that current knowledge and data are siloed within factories and
units, far from the envisioned connected expertise. This present state should be the
starting point for any IoT project. The distributed and disconnected knowledge and
data need to be integrated to establish connections between data and experts. Such
knowledge and data can be pooled in data and analysis hubs (also termed control or
expert centers). Hubs must be able to be easily connected with suppliers. This will
require the transformation of organizational practices and the disentanglement and
removal of existing barriers between silos. Connected expertise could then gradu-
ally arise in hubs, where the best experts from various parts of the organization
explore a pool of data in real time as a consorted effort. The role and skill set of the
middle manager will need to be accordingly updated with data analytics under-
standing and adoption of exploratory skills in the same way as air traffic
controllers.

The third managerial implication is that use of data and the IoT should be seen
as a longer-term adaptation and organizational transformation project. Rather than
portraying IoT strategies as system-level rapid implementation projects, the trans-
formation of resources, capabilities, and sensemaking should be seen as program-
matic long-term adaptation efforts. A digital modular “architectural view” on the
transformation of the organization is needed to allow for the connecting of data
from machines, sensors, devices, and humans. The longer-term adaptation program
has another systemic-level implication. There are value drivers from the IoT that are
clearly more easily implemented and have a high value. However, there are IoT
value drivers that are much less clear with respect to payback time and overall value
generation potential and are challenging to implement. Thus, systemic elements
should also be carefully considered from the start, such as interfaces and platform
governance structures, when planning data utilization and IoT project road maps.
There is much required groundwork at factories and units using heavy machinery to
have them engaged, committed, and informed in this endeavor. The chief digital
officers (CDO), nominated recently in many firms, will play a central role in these
adaptation and transformation programs as part of wider digital transformation
efforts by the company top management teams to “encourage risk taking, foster
innovation and develop collaborative work environments” (Kane et al. 2015: 9).

Research Implications

Our findings provide several avenues for future research on value drivers of IoT in
the heavy machinery industry. As suppliers and customers become more closely
connected through the development of the IoT (Burmeister et al. 2015), there is an
increasing need to engage middle managers in developing connected expertise.
How to advance such connected expertise, where middle managers’ current exper-
tise in heavy machinery is deployed, while their expertise in digital technologies
and IoT is not yet at an advanced level, is still an open question. We see many oppor-
tunities for future research to study these questions. Based on our findings, we see
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that researchers could study how companies can refrain from too much top manage-
ment leading data and IoT development projects and, instead, facilitate the active
engagement of middle managers. For example, how could the IoT and data projects
be organized, led, and scoped to incorporate the gap between expertise in the IoT
and digital technologies and middle managers’ expertise? Another question that
would be important to study is how to incentivize middle managers to develop value
from data and initiate innovation in IoT value creation. For instance, what roles and
responsibilities could middle managers be given, and how could their expertise be
actively updated and incorporated?

We also see much need for studies on how machinery firms across the value
chain are exploring novel innovations and co-creation structures (Gronroos and
Voima 2013) in IoT development and implementation with middle managers’ active
engagement. Insights from successes and failures in novel innovation and co-
creation structures with active middle managers are important. This will allow us to
take further stock of the opportunities from the IoT that otherwise are constrained
by existing siloed organizational and technological structures that do not accom-
modate data access across machines, functions, and organizations.

Finally, as the IoT integrates supply chain networks where the information flows
are easily transferred in networks (Burmeister et al. 2015; Koch et al. 2014), it
requires new forms of interfaces and governance structures. While software devel-
opers have been critical in much of platform business development, the platforms in
heavy machinery rely on the expertise in machines and their operation and manage-
ment practices in which middle managers have played a critical role. An important
question that requires further exploration relates to the novel governance structures
and interfaces and how they can bridge the gap between middle managers and soft-
ware experts.
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Customer Value in the Sharing Economy ®)
Platform: The Airbnb Case gk

Hong Ngoc Nguyen, Timo Rintaméki, and Hannu Saarijarvi

Abstract The sharing economy is a platform-based business model in which users
are directly connected for creation, sharing, and exchange of goods or services that
draw on underused resources. While this emerging phenomenon has been studied
from several perspectives, including the technical, social, and economic, limited
investigation has been conducted from the customer perspective. A study was car-
ried out to narrow this research gap by applying the customer viewpoint to explore
and analyse how the sharing economy reconfigures value creation. To reach the goal
for this research, an interpretive approach was taken to the case of Airbnb.
Customers’ experiences of using the sharing economy were examined to disentan-
gle the economic, functional, emotional, and symbolic benefits and sacrifices that
together capture the diversity of customer-perceived value of the sharing economy.
Customer value is discussed as an important conceptual tool to identify and pinpoint
the distinguishing characteristics of the sharing economy and to explore how con-
ventional businesses and emerging sharing-economy platforms can recognise and
capitalise on their competitive advantages. While the sharing economy gives cus-
tomers alternatives that involve easier consumption methods at lower cost, it also
provides a unique, personal, and socially integrated experience. This can contribute
to values that extend beyond traditional hospitality management and thus imbue
sharing-economy platforms with a unique and sustainable competitive advantage.

Keywords Customer value - Sharing economy - Service platform

Introduction

The sharing economy, also known as collaborative consumption, is a peer-to-peer
business model built around platform thinking. In this model that has emerged in
recent years, peers conduct business activities via a single virtual marketplace
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without any other intermediaries. The consumption of goods or services is based on
shared access to, rather than exclusive ownership of, resources from the market-
place community (Denning 2014). Adoption of the sharing-economy model has
grown significantly in recent years and has become an interesting research phenom-
enon. Many consider the sharing economy to be the next industrial revolution
(Botsman and Rogers 2010) or a ‘disruptive business model’ (Guttentag 2013), able
to redefine industries and consumption. A study of European markets shows that the
five key sectors of the sharing economy — collaborative finance, peer-to-peer accom-
modation, peer-to-peer transportation, on-demand household services and on-
demand professional services — facilitated transactions valued at $28 billion in 2015
and projected to reach $570 billion in 2025 (PwC 2016).

Research into the sharing economy has shifted from studying individual sharing
platforms to studying the entire sharing economy as a general phenomenon, what-
ever the product/service types or shared objects may be (e.g. Matzler et al. 2015).
Technically oriented work has focused on the sharing platform, how it functions and
how humans and technology interact in peer-to-peer networks (Avital et al. 2014;
Bucher et al. 2016). Studies taking a social perspective have addressed human
motives for sharing (Guttentag et al. 2017; Hamari et al. 2016; Milanova and Maas
2017) the role of trust and reputation (Ert et al. 2016), racial discrimination (Edelman
et al. 2017), and impact on labour regulation and society (Kneese et al. 2014;
Teubner 2014). Tussyadiah (2015) conducted a study of the sharing economy from
a customer satisfaction perspective, to detect the factors that influence customers’
choices. Although considerable research has recently been devoted to exploring the
sharing economy as a phenomenon, only limited attention (Camilleri and Neuhofer
2017; Tussyadiah and Zach 2017) has been paid to understanding it from a user
perspective.

Understanding the research phenomenon from a customer standpoint is impor-
tant for many reasons. First and foremost, customers are the primary initiators of a
sharing economy (Botsman and Rogers 2012). A sharing economy may also have
unique characteristics that can lead to customer experiences extending beyond tra-
ditional industry logic. Accordingly, studying the sharing economy from the cus-
tomers’ perspective could reveal useful insights that might not only help conventional
tourism actors to reconfigure their business concepts but also deepen our under-
standing of this emerging phenomenon. Although the characteristics of service plat-
forms and the associated management strategies are of importance, losing sight of
the customer creates a risk of forgetting the basic nature of the phenomenon,
unleashing of unused customer resources for consumer-to-consumer value creation.
Not all customer resources are valuable to all customers nor are they necessarily
competitive when compared to offerings under traditional business models. Hence,
understanding what kind of value is created, for whom, remains a key question for
those designing and managing competitive service platforms. Consequently, this
paper is devoted to exploring and analysing how the sharing economy reconfigures
value creation. Accordingly, the focus here is on identifying the benefits and
sacrifices of the sharing economy as perceived by customers, in a tourism context.
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We begin by discussing the sharing economy and customer value as key conceptual
tools. After a summary of the methodology — including description of the case study
research setting — the results related to customer-perceived benefits and sacrifices
are reported and discussed. We end the paper with our conclusion and address some
limitations and future research directions.

Theoretical Background

The term ‘sharing economy’ or ‘share economy’ was first used to describe social
welfare in which participants share in pursuit of the greater common good (Weitzman
1986). Since the 2000s, sharing-economy models have attracted the attention of
both researchers and practitioners (Smolka and Hienerth 2014). ‘Sharing economy’,
along with alternative terms such as ‘collaborative consumption’ (Botsman and
Rogers 2012), ‘consumer sharing system’ (Lamberton and Rose 2012), ‘access-
based consumption’ (Bardhi and Eckhardt 2012), and ‘the mesh’ (Gansky 2010)
(cf. Belk 2014), has become a buzzword and is now widely discussed by econo-
mists, philosophers, marketers, and entrepreneurs alike (Botsman and Rogers 2012)
(Table 1).

According to these definitions, a sharing economy can be perceived as a socio-
economic model based on shared usage, promoting temporary access, and function-
ing as a non-ownership model. Access to, rather than ownership of, products or
services is encouraged (Botsman and Rogers 2012). It is important to understand
and discuss the when, how, what, and why of sharing, as these offer complementary
perspectives on what characterises the very nature of the sharing economy as a
research phenomenon. Although this paper focuses on contributing to understand-
ing of why sharing emerges by exploring and analysing the sharing economy from
the perspective of the customer (see Fig. 1), other perspectives are discussed in
more detail too, for a holistic view of the phenomenon.

Table 1 Selected definitions of ‘sharing economy’

Authors Definitions

Lamberton and Rose | ‘[M]arketer-managed systems that provide customers with the

(2012, p. 109) opportunity to enjoy product benefits without ownership’
Bucher et al. (2016, An economic model in which consumers use online tools to collaborate
p- 318) in owning, renting, sharing, and trading goods and services. A practice

enabled and driven by technology

Botsman and Rogers | ‘Traditional sharing, bartering, lending, trading, renting, gifting, and
(2012, p. 15) swapping redefined through technology and peer communities’

Bardhi and Eckhardt | Consumption models in which access is enabled through sharing or
(2012, p. 881) pooling of resources/products/services redefined through technology
and peer communities

Botsman (2013, p. 6) | ‘[An] economic model based on sharing underutilized assets from
spaces to skills to stuff for monetary or nonmonetary benefits’
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Fig. 1 Summary of the sharing economy and positioning of the study

Why Sharing Emerges: Understanding Customer Value

From a customer perspective, the sharing economy is about new ways of getting
value from old resources. Hence, instead of looking only at motives of customers or
the attributes of the service platform, we aim to uncover the outcomes of the use of
the sharing-economy platform. Understanding these outcomes is at the heart of cus-
tomer value, which can be defined through benefits (positive consequences of use)
and sacrifices (negative consequences of use) (Woodruff 1997; Zeithaml 1988).
Customer value is created when benefits are increased and/or sacrifices decreased.
The importance of customer value has been widely recognised since the 1990s, and
consideration of it has become mainstream in marketing research. However, it is
difficult to state a single definition for the concept (Gallarza et al. 2011). Holbrook
(1999, p. 5) defines customer value as an ‘interactive, relativistic preference experi-
ence’. Customer value as a concept is grounded in the idea of interaction between
the user and the service. It is an evaluative outcome that is contingent on several
contextual factors, among them time, place, and the persons involved. The concept
explains behavioural intentions, as perceiving value contributes to preference for-
mation. Rather than offering a narrow perspective of a single stage in a decision
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process or a single point in time, customer value is judged in evaluation of the out-
comes of the entire customer experience. Understanding the characteristics underly-
ing the processes of value creation and perception is perhaps more important for
sharing-economy platforms than in many other contexts, because of a ‘multisided-
ness’ that often adds complexity. With sharing-economy platforms such as Airbnb,
the digital interface steers and (to some extent) standardises interaction, but there is
a clear role of direct and uncontrollable interaction also. Tools exist for contextual
decision-making, yet there is little control over the actual context during the Airbnb
homestay itself. Nonetheless, all these issues and many more potentially affect per-
ceived customer value.

Scholars and practitioners should understand not just whether value is created
but also the kind of value that is created and perceived. Viewing customer value
from the perspective of dimensions of value provides a deeper understanding of the
nature and potential of customer value. In our work, the lens of various dimensions
(economic, functional, emotional, and symbolic) serves as conceptual means to
address the complexity and diversity of the sharing economy. Shifting attention
from a one-dimensional picture to the reality of multi-dimensional customer value
helps to bring a richer and thicker understanding of customer perspectives on the
sharing economy.

Economic value is defined as a ‘product’s objective monetary worth to a cus-
tomer adjusted for the availability of competitive substitute products’ (Smith and
Nagle 2005, p. 41) or simply as a low price or the best trade-off between quality and
price (Gale and Wood 1994; Zeithaml 1998). Economic value is considered to be
the ‘hard-to-beat’ driver of customer value (Rintaméki et al. 2007). In a sharing
economy wherein people provide a service from the resources they already have
available, they are offered a better price without an addition to standard operation
expenses. Those who, in turn, use services from private providers, as in the sharing
economy, may find lower-cost options than those offered by conventional
providers.

Functional value is defined as ‘perceived utility acquired from an alternative’s
capacity for functional, utilitarian, or physical performance’ (Sheth et al. 1991,
p. 160). Functional value is focused on solutions that meet a customer’s needs with
less time, effort, search cost, and decision cost (Rintamiki et al. 2007). A service
has functional value when it has sufficient desired characteristics and performs the
functions sought (Smith and Colgate 2007). On the functional-value dimension, the
sharing economy is considered in terms of the solution it offers customers.
Customers’ perceptions of the sharing economy’s functional value extend to how
sharing-economy systems work, how convenient the system is, and whether the new
way of consuming helps the customer save both time and energy.

Emotional value is defined as ‘perceived utility acquired from an alternative’s
capacity to arouse feelings or affective states’ (Sheth et al. 1991, p. 161). The
emphasis is on the feelings derived from the customer’s experience (Rintaméki
et al. 2007). Value on the emotional dimension can be understood as the evoking of
positive feelings (pleasure or enjoyment), social elements (encouragement of
bonding, interaction, or trust), or epistemic value (piquing curiosity or increasing
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knowledge) (Smith and Colgate 2007). In the sharing economy, social interaction
between individuals is relatively strong. In this context, users not only consume a
service but also engage with other individuals, including the service provider
(Lamberton and Rose 2012). The public regard the sharing economy as a new way
of doing business, one in which they may have new experiences and feelings when
using the service. Attention to the emotional-value dimension could involve analys-
ing customers’ feelings and affect, including how they feel about themselves in
connection with the service, feelings towards others, and feelings about the sharing
economy as a whole.

Symbolic value is defined as positive meanings associated with the consumption
that are attached to self and/or communicated to others (Rintamiki et al. 2007;
Smith and Colgate 2007). Symbolic value is what the products or services mean to
customers or how the item helps customers communicate their identity. For exam-
ple, some products help customers feel good about themselves in the possessing or
giving. Other products are valued because of the personal meanings tied to them.
Some products or services help customers to express their personality, tastes, status,
or chosen image to others (Smith and Colgate 2007).

Although customers may justify their choices in terms of functionality or utility,
it is often the symbolic value that underlies these choices (Sheth et al. 1991). In the
case of Airbnb, customers may opt for collaborative consumption because of anti-
consumption spirit or a wish to lead an ecologically friendly lifestyle (Lamberton
and Rose 2012). Customers with environmental concerns may perceive a collabora-
tive lifestyle as an ideal solution for protecting the environment: participants may
use fewer resources and produce less waste. The anti-consumption-minded custom-
ers value the psychological gains of choosing an alternative way of life that entails
consuming less and sharing more (Lamberton and Rose 2012). By considering the
symbolic dimension, one can gain understanding of a type of value customers com-
monly find in the sharing economy: what the item means to them or how they use it,
which reflects the customer’s personality and ideal of self-reliance.

When the Business Potential Emerges: The Drivers
of the Sharing Economy

Four main sets of drivers exist that collectively contribute to the development of the
sharing economy. Firstly, advances in technology, especially tied to the boom in
Internet usage, have radically changed the marketplace. Business structures must be
reshaped to adapt to new customer habits and interests, and simultaneously custom-
ers are adopting a new way of communicating, perceiving, and consuming — using
new forms of social networks. This change in customer behaviour is characteristic
of the ‘digital era’ (Denning 2014; John 2012, 2013). Emerging from the digital
market, the sharing economy is enhanced by multiple technology drivers. New tech-
nologies have equipped sharing systems with the necessary infrastructure to make
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the searching and sharing process more convenient and efficient. New systems such
as online payment, GPS-based navigation, and mobile devices are critical tools
contributing to the development of the sharing economy (Botsman and Rogers
2012). Hence, technological developments are a potential source of functional value.

Secondly, the sharing economy yields economic benefits for both providers and
consumers. For the provider, new sources of income from an existing resource are
unlocked: a car or flat can become an avenue for individuals to earn money. Through
a collaborative-consumption platform, people can readily utilise personal resources
to start business operations, with collaborative platforms providing a mechanism to
manage marketing-related tasks. The individual can leverage the infrastructure of a
large platform of this type to market products or services (Botsman and Rogers
2012). A recent US government report highlighted the financial benefits that arise
from utilising the marketing power of such a platform (Budget and Legislative
Analyst’s Office 2015). Thanks to the direct connection of buyers to sellers, a com-
petitive price point can be established. Though the providers lack such advantages
as volume benefits, the direct connection minimises middleman margins and supply-
chain markup (Denning 2014). The collaborative process centred on the consump-
tion transaction is made more efficient and convenient via the support of advanced
technology such as systems that match a consumer’s criteria with provider offers,
smart devices, and technology-assisted navigation tools. Mediation by technology
affords, rather than detracts from, the access that collaborative-consumption cus-
tomers gain to better products at lower prices, simpler transaction processing, and
savings on time and effort (Denning 2014; Smolka and Hienerth 2014).

Next, from a social point of view, there may be several factors in the dramatic
development of the sharing economy. Sharing is a core impulse of human beings
(Smolka and Hienerth 2014). One witnesses this when people share books at a pub-
lic library or share space in a public park. Similarly, social networks’ users share
ideas, information, and knowledge via personal blogs. Researchers consider sharing
to be a voluntary act motivated by desire to diffuse resources to the community
(Botsman 2014; Dahlander and Magnusson 2005) or a response to extrinsic or
intrinsic motivation to participate in the community (Franke and Shah 2003) and
contribute to the public good (Lerner and Tirole 2002). Recently, social networks
such as Facebook, LinkedIn, and YouTube have been nurturing users’ habits of shar-
ing. They adopt this sharing pattern across an expanded circle of people. While
familiar circles such as relatives, co-workers, and colleagues connect users, the
circle has been extended to include users around the world with common interests.
Online, many people now build their social profiles by sharing pictures, contacts,
history, reviews, comments, and votes. The act of sharing has become common
practice in social networks (Garbarino and Strahilevitz 2004). Those who adopt
sharing habits online are widely connected and enjoy a sense of mutual trust.

Finally, collaborative consumption provides sustainable solutions that resolve
the environmental concerns of many (Firnkorn and Miiller 2011; Truffer 2003). In
the twenty-first century, growth of the production and marketing industry has con-
tributed to a consumption society. New products and services are continuously
developed to meet customers’ demands as those wants and needs diversify further
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and keep changing. Hence, goods are quickly created, are soon used, and swiftly get
discarded. In this climate, the life cycle of products is growing shorter and amounts
of waste are rising (Botsman and Rogers 2012). The sharing economy encourages
sharing and co-operation, lower quantities of consumed material, and more acces-
sibility (Bardhi and Eckhardt 2012). In addition, collaborative consumption
enhances an environment-friendly lifestyle of using less material and producing less
waste (Botsman and Rogers 2012; Lahti and Selosmaa 2013). The sharing economy
is attractive partly because of its sustainable consumption and smaller environmen-
tal impact (Piscicelli et al. 2015).

How the System Works: Characteristics of a Sharing-Economy
Platform

There are various sharing systems through which resources, capacity, and processes
are delivered between peers. First, product as a service systems emphasise the effec-
tiveness of reusing products to satisfy users’ needs (Botsman and Rogers 2012).
Some of these systems are based on usage rather than ownership, while others offer
a change of ownership aimed at use and extension of its life. Second is redistribution
markets, in which various objects offered online are shared through peer-to-peer
networks (Botsman and Rogers 2012). The network’s users upload descriptions of
items such as their old computers or clothes to a redistribution website and then
share these items with people indicating a need for them. On these sites, products
are exchanged at no charge, for cash, for points, or in some combination of these
methods. Users can even barter items for similar products of the same value.
Transactions are based on three key principles: reciprocity, fairness, and use of a
review system. In the third system type, the sharing economy offers a common plat-
form to bridge different needs. Users with similar interests engage and share their
time, space, skills, ideas, or money. These exchanges nurture a new commons, the
‘collaborative lifestyle’ (Botsman and Rogers 2012). Of whatever type, this lifestyle
satisfies the need for connection, mediates the market, and provides an example that
others online can reproduce in day-to-day life. Participants combine their individual
strengths to create better results for everyone. Collaborative-lifestyle-oriented users
with the same needs gather in a common workplace to work together without being
involved in the same projects. The shared work environment can improve sociability
and generate more interaction between people. Collaborative lifestyles also help to
bypass intermediaries who in other markets act to connect buyers and sellers.
Banking systems, for instance, serve as a trusted party connecting people who want
to borrow money with those who want to lend it. The ‘money-renting’ services have
now rebranded themselves as money-lending systems without banks as intermediar-
ies (Funk et al. 2011). The connection occurs sooner, and the cost of borrowing
money is lower.
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What Is Being Shared: The Objects of Collaborative
Consumption

Today, sharing economy can be found in industries that run the gamut of finance
(money lending, crowdfunding, and cryptocurrencies), products (pre-owned goods
and rental goods), space (work space and accommodation), transport (car sharing
and driver optimisation), logistics (local delivery, shipping, and storage), services
(professional and personal services), food (shared food), and (instructor-led and
peer-to-peer) learning. When there is a need, the sharing economy gives customers
an alternative way of consuming, from renting to swapping or sharing, instead of
buying a new product or service (Botsman and Rogers 2012). In consequence, com-
panies such as Kickstarter, Craigslist, Uber, LendingClub, and Airbnb — to name but
a few — have established themselves at the forefront of this business transformation
(Owyang 2016). In increasing numbers, researchers are suggesting that traditional
organisations should prepare for further growth of the sharing economy (Botsman
2014; Botsman and Rogers 2010; Cusumano 2014; Denning 2014).

Research Methodology

Given its purpose of exploring and analysing how the sharing economy reconfigures
value creation, our study addressed this phenomenon itself, rather its justification
(Yadav 2010). This orientation for the research is reflected in the methodological
choices taken: we used qualitative methods in general and a case study research set-
ting in particular to explore the perspectives of customers and uncover their experi-
ence of the sharing economy in using Airbnb. Delving into the benefits and sacrifices
perceived by customers helped us to uncover the themes that reflect the dimensions
of customer value. Qualitative methods help to deepen and sharpen our understand-
ing of the social world, and a case study is ‘an empirical inquiry that investigates a
contemporary phenomenon in-depth and within its real-life context’ (Yin 1999,
p. 18). The case study method is widely used by disciplines from psychology, soci-
ology, and political science to economics and management (Yin 1994). A case study
aids in understanding the phenomenon in its proper context (Dubois and Gadde
2014), which is especially important for fulfilling the aim for our research: under-
standing the context is critical to uncovering the nature and richness of perceived
customer value.

Description of the Case

We chose the online accommodation booking service Airbnb as our case for study-
ing customer value in the sharing economy. This San Francisco-based company was
founded as a start-up in 2008 by Joe Gebbia, Brian Chesky, and Nathan Blecharczyk.
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In its community, users can rent out or book accommodation. The company offers
an approach to bed-and-breakfast accommodation that is built on the collaborative-
consumption model (Guttentag 2013). Described more precisely, Airbnb is a peer-
to-peer accommodation-renting community that caters to hosts and travellers. Hosts
use Airbnb to promote their underused space and rent it to others, while travellers
use the site to book a stay at another person’s house. Airbnb acts as a third party
between hosts and travellers, charging fees to both parties. In 2015, the average
Airbnb host in San Francisco earned $440 from renting out spaces via the Airbnb
website, with earnings in some cases reaching $1900 per month (Budget and
Legislative Analyst’s Office 2015). A report released by Airbnb in 2012 stated that
56 per cent of hosts used income from Airbnb to make their monthly house pay-
ments or pay rent, while 42 per cent used this money for day-to-day expenses
(Airbnb 2012). Airbnb offers three types of room: shared rooms, an arrangement in
which guests share the entire space with the host or others and do not have a room
to themselves; private rooms, with guests sharing some common areas with their
hosts, such as the kitchen, lounge, and bathroom, but having their own bedroom:;
and entire homes/flats, a whole unit rented by the guests, who need not share the
space with the host or with anyone else. The type of accommodation ranges from
one- to three-bedroom flats to one-bedroom studio flats with a kitchen or even a
treehouse bungalow.

Airbnb serves as an interesting and representative case of the sharing economy
for three main reasons. Firstly, it applies a typical collaborative-consumption busi-
ness model utilising critical mass, idle capacity, belief in the common good, and
trust between strangers. Airbnb has critical mass as a widely available service with
booking available in 190 countries and more than two million listings at any given
time, worldwide (Airbnb 2017). Idle capacity is Airbnb’s speciality: the company
enables customers to rent out unused rooms via its service. Airbnb customers, in
turn, gain trust in the community by checking online profiles and previous reviews.
Secondly, Airbnb, alongside other modern companies, such as TaskRabbit and
ZipCar, is a pioneer of the sharing economy and is still evolving. Airbnb’s business
model has had sufficient time for adjustment and development and is a proven suc-
cess, accounting for a large slice of the market. In 2012, rooms available for rent via
Airbnb exceeded the volume of any single brand used by the two largest hotel chains
in the world (InterContinental Hotels Group and Marriott International) (Guttentag
2013). Thirdly, approximately, 60 million guests have used the Airbnb service, in
34,000 cities (Airbnb 2017). Consequently, customers are generally well aware of
the characteristics and value-creation potential of Airbnb.
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Data Generation and Analysis

For the selection of interviewees, we applied two main criteria. Firstly, participants
had to be customers of Airbnb; that is, they were required to have booked accom-
modation via Airbnb. Secondly, the respondent sample was selected to cover cus-
tomers of diverse nationalities. This purposive sampling was used to provide a
complete picture (Patton 1990) of the data represented and the research phenome-
non. A snowball sampling technique was used to identify key informants (Moriarty
1983). We asked the respondents to ask their friends and their friends’ friends
whether they would be interested in participating in an interview.

We followed a semi-structured interview method, as widely used in social
research. An interview protocol was developed that included the conversation flow,
important themes, and key general techniques. There was no set order for the con-
versation, and respondents were allowed to expand on their thoughts, illustrate
them, and digress freely throughout (Alam 2005). The interview protocol was used
as a guide to ensure that the interviews were conducted in an appropriate and con-
sistent manner. The respondents shared their experiences in their own words and
discussed themes that they found significant. Questions were based on the inter-
viewees’ responses so as to avoid imposition of any predefined framework or logic
on respondents (Alam 2005). If an interesting point was raised during the interview,
the interviewee was asked for further explanation. Then, the interviewer verified the
explanation by repeating it and asked for clarification, to ensure correct understand-
ing of the subject’s responses. Notes were taken during the interviews, and these
were compared and reflected on later, in the analysis stage.

In all, 21 semi-structured interviews were conducted, over the span of 1 month
(see Table 2). Among the respondents were both males and females of various
nationalities: British, Chinese, Finnish, Hungarian, Korean, American, and
Vietnamese. Ages ranged from 22 to 32 years. The Airbnb spaces were in Europe,
North America, Australia, and Asia. Interviews were done as face-to-face meetings,
online video calls, or (for subjects who were in other countries) online text-based
chat.

Data analysis took place in three, complementary phases. In the first, all inter-
view recordings were transcribed, for 81 pages of text in total (including chat logs).
Transcripts were read twice, for an overall idea of the data in general and the
customer-perceived value of Airbnb in particular. Secondly, more detailed analysis
of the transcripts was conducted. This was considered critically important, as mul-
tiple readings of transcripts were necessary for capturing the experience of each
informant holistically (Flint and Woodruff 2001). The second phase included the-
matic analysis for preliminary identification of the themes that emerged from the
interviewees’ words and to capture the perceived value of using Airbnb (for a simi-
lar thematic analysis, see Camilleri and Neuhofer 2017). In the final stage, the
themes identified were considered in terms of the economic, functional, emotional,
and symbolic dimensions of customer value. Here, focus was placed on systematic
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Table 2 The informants
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Times
Gender | Airbnb use | Airbnb was | Interview | Interview | Interview
No. | Pseudonym |and age |region used date length method
1 Carol F, 22 Europe 4 14.10.2015 |34 min Video call
2 | Nancy F 22 Europe 10 25.10.2015 | 43 min Video call
3 | Lily E 25 North 6 26.10.2015 |36 min Video call
America
4 | Tomas M, 32 Europe 2 27.10.2015 | 56 min Face-to-
face talk
5 Anna F, 27 Asia 3 30.10.2015 | 50 min Online chat
6 Josh and M, 22; F, | Europe 1 31.10.2015 | 26 min Face-to-
Lyna 22 face talk
7 | Hana F, 28 Europe 3 31.10.2015 |19 min Video call
8 Violet F, 27 Asia 2 31.10.2015 | 32 min Video call
9 | Emily F, 25 Australia 1 1.11.2015 | 56 min Video call
10 |Lara F, 24 Europe 7 3.11.2015 |51 min Online chat
11 | Tiina F, 22 Europe 4 4.11.2015 |49 min Video call
12 |Linda E 25 North 4 4.11.2015 |42 min Video call
America
13 | Peter M, 25 Asia 2 7.11.2015 | 30 min Video call
14 | Teehee F, 23 Europe 8 7.11.2015 | 56 min Online chat
15 | Sara F, 26 North 1 4.11.2015 16 min Video call
America
16 | Bella F, 24 North 4 9.11.2015 |45 min Online chat
America
17 | Cathy F 27 Europe 2 10.11.2015 |45 min Video call
18 | Kimmy F 22 Europe 1 12.11.2015 |31 min Video call
19 | Jonas and M, 26; F, | Europe 1 13.11.2015 | 48 min Face-to-
Daisy 22 face talk
20 | Cindy F, 25 Europe 1 20.11.2015 |51 min Face-to-
face talk
21 | Julia E 27 Europe 8 26.11.2015 | 21 min Video call

and iterative reflection on the kind of value that interviewees perceived when using
Airbnb; other opinions or preferences were excluded from consideration (Stake
2004).

Results

Proceeding from the analysis of interview content, we identified six types of bene-
fits and five kinds of sacrifices as underpinnings for the value creation of the Airbnb
user experience. To obtain a better understanding of the value-creation process, we
then used the conceptualisation of value along the economic, functional, emotional,
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and symbolic dimensions (Rintaméki et al. 2007) to classify the benefits and
sacrifices into more manageable sets of perceptions. These dimensions are sum-
marised in Table 3, with illustrative interview material.

The perceived benefits (monetary savings, convenience, a sense of being at
home, experiencing authenticity, social engagement, and enabling of meaningful
lifestyles) and sacrifices (risk of unreliable information, time and effort costs, feel-
ings of insecurity, stress, and embarrassment) represent the customers’ perceptions
of the sharing economy and capture how the sharing economy reconfigures value
creation. Alongside the respective dimensions of value, they are discussed below in
more detail.

Discussion

We have identified and delved into the multi-dimensionality of the sharing economy
as revealed by experiences of Airbnb. These findings can be considered in conjunc-
tion with the typology used by Guttentag et al. (2017). In the latter study, respon-
dents were clustered into money-savers, home-seekers, collaborative consumers,
pragmatic novelty-seekers, and interactive novelty-seekers. While these clusters
reveal various motivations for using Airbnb, they do not extensively address the
perceived sacrifices. To this end, we looked at dimensions of value, to go beyond
motivation-based segmentation by addressing both the benefits and the sacrifices
that using Airbnb may entail.

Economic value is perceived through the monetary savings that are a fundamen-
tal benefit of the sharing economy. In a finding consistent with previous studies
(Denning 2014; Smolka and Hienerth 2014), interviewees chose to use the sharing
economy because it helps them save on costs. They experience economic benefits
when they can take advantage of a similar offer at a lower price or of a better offer
at the same price (Zeithaml 1998). As was illustrated by the extracts in Table 3,
economic value was perceived primarily when the interviewees saw more options to
choose from, at prices more competitive than those offered by conventional provid-
ers. The services that hosts provide are free of frills; the primary aim is to satisfy
basic needs rather than deliver premium service quality. On top of this, the sharing
economy can offer additional personal benefits to customers at prices equal to or
lower than traditional services. For example, hosts can offer services such as airport
pickup or dinners cooked in the local style. At base, this sharing economy offers
savings on accommodation expenses, which translate to perceived economic value
for its users.

Functional value is increased by one benefit (convenience) and decreased by two
types of sacrifices (the risk of unreliable information and the required time and
effort). Convenience stems especially from the booking process and terms of accom-
modation. Advanced technology makes it easy for customers to compare alternatives
and find the offers that best match their preferences. The peer-to-peer relationships
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of Airbnb mean that hosts can be helpful supporters in the event that customers need
assistance. Arrangements between users and providers can be flexible because their
relationship is not merely one of buyers and sellers; it is based more on trust and
friendship between partners. Customers can negotiate the terms of use and avoid
various formal obligations, such as contracts and deposits. However, two kinds of
sacrifices may decrease the functional value created. There is a risk of unreliable
information: the details online may not accurately reflect actual conditions, as with
hosts misrepresenting the quality or location of the accommodation. In addition,
customers might have to deal with miscommunication and may find it difficult to
find the information that would enable them to evaluate the accommodation. Time
and effort sacrifices can result from having to deal directly with non-professional
hosts and non-standard service processes. As was well documented in the inter-
views, long and unexpected waiting times and changes to travel itineraries can all
contribute to functional sacrifices with Airbnb.

Emotional value is the sum of three types of benefits (the feeling of being at
home, experiencing authenticity, and social engagement) and two types of sacrifices
(feelings of insecurity and stress). Customers may experience a sense of being at
home if they perceive the accommodation as comfortable and resembling their own
home even though they are in another place. The experience of authenticity, in turn,
involves the possibility of experiencing local culture in ways that go beyond con-
ventional tourism services. Customers can also feel a closer bond with the service
providers (hosts) because the interaction is within a peer-to-peer context. A peer-to-
peer relationship is developed with feelings of trust and equality, of being friends
rather than business partners. Choosing the sharing economy can encourage cus-
tomers to interact with providers socially and engage with the community more than
would otherwise be possible. Previous studies have suggested that participation in
the sharing economy can have the benefit of satisfying basic human social instincts
(Franke and Shah 2003; Lerner and Tirole 2002; Smolka and Hienerth 2014).
Similarly, the social interaction encouraged by the sharing economy is a develop-
ment of the interaction experienced in a social network (Piscicelli et al. 2015). The
converse of this was seen in feelings of insecurity and stress — sacrifices emerging
from anxiety related to unfamiliar people, places, and conditions, along with the
stress of having to deal with unpleasant situations. For example, a customer could
perceive some hosts as too intrusive, resulting in stressful experiences.

Finally, on the symbolic value dimension, there is one benefit (enabling of mean-
ingful lifestyles) and one sacrifice (embarrassment). In general, symbolic value is
bound up with the meanings embedded in the object that customers want to attach
to themselves or communicate to others (Rintaméki et al. 2007; Sheth et al. 1991).
Some respondents found the possibilities opened by Airbnb and the underlying con-
cept of the sharing economy especially meaningful. For instance, they saw the shar-
ing economy as a way to reflect a new lifestyle. One of the informants said that
Airbnb allowed her to live someone else’s life in a posh neighbourhood. Customers
also are able to use the sharing economy to reflect their personality and as a way to
communicate it to others. Using modern collaborative-consumption initiatives
instead of conventional service providers allows people to express themselves as
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independent customers who favour a small carbon footprint or enjoy new, authentic
experiences. Consumers’ ability to behave in accordance with their environmental
consciousness has been identified as one of the benefits most readily available from
the sharing economy (Bardhi and Eckhardt 2012; Katzev 2003). In the case of
Airbnb, customers prefer the sharing economy on the symbolic dimension for the
positive environmental effect associated with utilising unused rooms, minimising
unnecessary costs, and saving resources. Conversely, the customer-identified draw-
back of embarrassment emerged as a potential source of symbolic sacrifice.
Although peer-to-peer interaction between customers and hosts can result in social
bonding and unique, pleasant, and positive experiences, it can also negatively influ-
ence customer’ privacy.

This discussion and the customer comments in Table 3 reveal the diversity of
perceived value connected with the sharing economy as evidenced in the case of
Airbnb. These not only articulate the benefits emerging from use of the sharing
economy but also identify the sacrifices that help to shape the overall perception of
value. Together, these benefits and sacrifices illustrate both the characteristics and
the potential of the sharing economy. From a theoretical standpoint, our results also
bridge two scholarly perspectives on the sharing-economy platform, that of compa-
nies and that of customers. Customer value is at the core of strategic management,
for it explains why customers buy and where they do so. Once we understand the
role of the benefits and sacrifices characterising sharing-economy platforms, the
strengths and weaknesses of those platforms from a strategic angle will become
more evident.

Managerial Implications

For existing companies that have established business models based on the sharing-
economy ethos, the benefits perceived by customers serve as a valid starting point
for strategy planning. Companies should focus on strengthening and communicat-
ing the benefits that fundamentally characterise the sharing economy. These can
include monetary savings, convenience, experience, and engagement for customers.
Conventional providers may be able to replicate the combination of reasonable
prices and convenience, but building the levels of authenticity and social engage-
ment that customers experience with the sharing economy can be much more diffi-
cult. However, traditional companies could more clearly emphasise that their system
is free of many of the sacrifices that often characterise a sharing economy. For
example, additional focus could be put on the fact that customers rarely experience
insecurity, embarrassment, and stress with conventional hotels. Awareness of the
benefits and sacrifices that characterise both traditional and sharing-economy busi-
ness models is a promising starting point for further development.

The theoretical approach of considering costs and benefits in combination with
the dimensions of customer value confers better understanding of customer behav-
iour and reveals the reasons behind user choices. From the managerial point of view,
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firms should focus on either increasing benefits or reducing sacrifices (Zeithaml
1998). They should aim to build high value on at least one dimension or a unique
combination along certain dimensions that their competitors would find it difficult
to imitate (Rintaméki and Kirves 2017). This addressing of the relevant dimension(s)
of customer value, with how well it yields benefits and reduces sacrifices, should
then be communicated to both customers and personnel in the form of a customer
value proposition. The social, environmental, and non-commercial characteristics
of the sharing economy and its perceived value on specific dimensions can create an
experience that is beyond the reach of conventional business models.

Limitations of the Study and Avenues for Future Research

As every study does, our research has limitations that should be taken into account.
Firstly, although the number of informants was considered adequate for a qualitative
study of this nature, the interviewer-interviewee interaction did not always take the
form of face-to-face conversational dialogue. The video calls and online chat used
to generate some of the data may not have achieved the richness of data possible
with traditional interviews. Secondly, the informant demographics were heavily
skewed towards younger customers. Therefore, the results capture especially how
younger customers perceive the sharing economy; middle-aged and pension-age
participants might have emphasised other benefits and sacrifices, while there could
also have been significant overlap. Nevertheless, the contribution of approaching
the sharing economy from the perspective of customer value’s dimensions and in
terms of benefits and sacrifices remains important. Finally, while qualitative enquiry
yields critically important insight into an emerging phenomenon, a more quantita-
tively oriented approach could complement this by contributing to a better under-
standing of the dynamics and causal relations at play in the sharing economy. In this
respect, defining new segmentation criteria for the sharing economy (see Guttentag
et al. 2017), linking perceived benefits and sacrifices with the sharing economy to
key corporate-performance indicators (e.g., Rintamiki and Kirves 2017), and iden-
tifying how the ‘dark side’ of the sharing economy affects repurchase intentions
(see Malhotra and Van Alstyne 2014; Tussyadiah 2015) offer interesting avenues for
future research.

Conclusion

The sharing economy, as an increasingly prominent and disruptive business model,
has become a well-established but evolving phenomenon. Today, it accounts for
tens of billions of dollars in revenue per year and has expanded its reach to indus-
tries such as finance, logistics, learning, and many service-based industries. The
study we carried out to address this phenomenon considered the sharing economy
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by examining both what it is and why, when, and how sharing emerges. The vantage
point we thereby gained provided complementary perspectives on the phenomenon
and enriched conceptualisation of the sharing economy. Secondly, to understand
why sharing emerges, we devoted attention to exploring and analysing how the
sharing economy reconfigures value creation, with the dimensions of customer
value chosen as a theoretical tool to address both the benefits and the sacrifices
related to the sharing economy. We found that monetary savings, convenience, feel-
ings of being at home, experiences of authenticity, social engagement, and enabling
of meaningful lifestyles characterised the benefits related to the sharing economy.
Conversely, risk of unreliable information, costs in time and effort, feelings of inse-
curity, stress, and embarrassment represented the sacrifices customers perceived as
accompanying the sharing economy. Taken together, these benefits and sacrifices
represent a combination along the economic, functional, emotional, and symbolic
dimensions of value that may result in a unique customer experience that is beyond
what conventional companies can achieve. Accordingly, it is all the more important
to understand the dimensions accorded weight by customers and the benefits and
sacrifices that serve as a critically important starting point for any strategic endeav-
our, whether within or outside the sharing economy.
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Abstract This chapter explores the application of service science to enhance the
development of digital creative industry in Bandung, Indonesia. The digital creative
industry is one of the creative industry sectors that will grow rapidly in the near
future. Our objectives are to analyze the current practices of value co-creation (i.e.,
collaboration) in the digital creative industry with the theoretical frameworks of
service science and to contribute to the value orchestration platform development
strategy of the case ecosystem. We applied exploratory research as a methodology.
At the first stage, we identify the critical issues of the digital creative industrial
cluster. Based on the findings, we developed a value co-creation process model.
Secondly, we developed a value orchestration model by evaluating the stakeholder’s
value co-creation strategies. The results show that stakeholders in the digital cre-
ative industry in Bandung prefer a physical platform like a focus group discussion
(FGD) over digital platforms. Face-to-face discussion is perceived to result in better
business decisions. This finding is in line with the principle of “musyawarah
mufakat,” which has become a defining cultural characteristic of Indonesian
society.

Keywords Service ecosystem innovation - Value orchestration platform - Digital
creative industry

S. Novani (<) - C. Cintyawati - L. Mayangsari
School of Business and Management, Institut Teknologi Bandung, Bandung, Indonesia
e-mail: snovani @sbm-itb.ac.id; cici.cintyawati @sbm-itb.ac.id; lidia.mayangsari @sbm-itb.ac.id

© Springer Nature Singapore Pte Ltd. 2018 247
A. Smedlund et al. (eds.), Collaborative Value Co-creation in the Platform

Economy, Translational Systems Sciences 11,

https://doi.org/10.1007/978-981-10-8956-5_13


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-10-8956-5_13&domain=pdf
mailto:snovani@sbm-itb.ac.id
mailto:cici.cintyawati@sbm-itb.ac.id
mailto:lidia.mayangsari@sbm-itb.ac.id

248 S. Novani et al.
Introduction

A digital creative industry that relies on technology, creativity, and intellectual
property as a major asset has developed quite rapidly in recent years (AIMIA 2005;
Sneha 2016; Leung and Bentley 2017). The digital creative industry has a different
sub-sector including computers and online games, digital music, visual effects and
animation, and software development, as well as e-health, e-tourism, e-commerce,
and e-learning software (Proctor-Thomson 2013; AIMIA 2005; Leung and Bentley
2017).

Today, the growth rate of the creative industry in Indonesia is high; however,
according to the data compiled by the Indonesian Central Statistics Agency about
the Creative Economy (EKRAF), the contribution of the creative economy to the
Indonesian GDP is quite low, just around 7% per year (Hermansyah 2016).This
presents an opportunity and challenge for the digital creative industry to greatly
expand in the near future. In Indonesia, the digital creative industry is predicted to
continue to grow, along with the rapid growth in digital technology (Das et al.
2016). Digital technology is expected to have a positive impact on the economic
development in Indonesia. The digital technology sector is projected to increase the
annual economic income by generating almost USD 150 billion in 2025 (Das et al.
2016). This presents a great challenge and opportunity for developing countries like
Indonesia to increase the development of the digital creative industry to generate
economic benefits in the long run.

However, to enhance the development of digital creative industry in Indonesia,
all stakeholders involved need to collaborate to create a healthy ecosystem.
Collaboration has become an important issue today because it is perceived to con-
tribute to innovativeness (Todeva and Knoke 2005). In a collaborative framework,
each stakeholder must be able to work together (collaborate) in creating shared
value (value co-creation). This concept is very similar to the concept of gorong-
royong in Indonesia. Gofong-royong is a unique characteristic of Indonesia, which
continues to be implemented until now. In this concept, people will collaborate to
help each other in doing their work. The essence of this concept is collaboration.

In response to the collaboration goal in the ecosystem, it is important to create a
platform as a media of communication and coordination among stakeholders.
Research by Kijima et al. (2013) on the service ecosystem shows that in the service
ecosystem, key players play a role in the platform that orchestrates and facilitates
value co-creation by customers and providers. The platform is a strategy pursued by
key players as a tool to invite stakeholders to participate in its platform. Afterward,
the curation stage gives new meaning to products, information, or a service defined
as the result of a collecting, selecting, analyzing, editing, and reexamining process.
The platform is then used to facilitate the value co-creation process involving cus-
tomers, providers, information, and technology based on the new meaning. The
final destination of performing a value orchestration strategy is value co-creation
that results from empowering customers and providers in a spiral process. Kijima,
Rintamki, and Mitronen developed a theory that values an orchestration platform.
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Figure 1 shows customers and providers encouraged to interact with each other and
to co-create values often but without using information and communication tech-
nology (ICT).

A value orchestration strategy is a method used by an organization to create a
healthy ecosystem with platform offered as key factor to succeed. There are three
strategies proposed to orchestrate the platform, i.e., involvement, curation, and
empowerment strategy. This paper analyzes a value orchestration platform devel-
oped in the digital creative industry. We will discuss the current practices of value
co-creation (collaboration) in the digital creative industry using the framework of
the service science and strategies used in creating a healthy ecosystem by using
value orchestration strategies.

Theoretical Background

To gain a deeper understanding of this research area, we reviewed literature related
to the concept of service science and service ecosystem innovation. Then, to ana-
lyze the results of this research, service science was used as the major framework
for this research.

Value Co-creation in Service Ecosystem

The service ecosystem is defined as a relatively self-contained, self-adjusting sys-
tem of resource-integrating actors, shared institutional logics, and mutual value cre-
ation through service exchange (Lusch and Vargo 2014). It is combined with what
is thought of as the external environment as part of resources that are integrated into
the entire value co-creation process and the role of networks as mediators of value
co-creation because they enable access to resources (Akaka et al. 2012).
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The service-dominant logic challenges the traditional value creation logic as it
suggests that value comes from firms to consumers and is co-created by both con-
sumers and firms. Firms are considered contributors that assist consumers in achiev-
ing an objective, resolving an issue, or fulfilling demand (Bettencourt et al. 2014).
On the other hand, the foundational concept of value co-creation is that consumers
will play an active role in cooperating with firms to create value through different
stages (Prahalad and Ramaswamy 2004). Value co-creation is envisioned as an
exchange of resources where the actors involved will need to interact with each
other to enable the exchange of resources, allowing values to be mutually created
(Gronroos 2008). The form of exchanged resources can be figurative or concrete.
Essentially, this theory suggests that actors fulfill their needs through a resource
exchange in which actors obtain their demanded resources from others using social
interactions between the parties.

Kijima et al. (2013) reported that there are four phases of value co-creation pro-
cess: co-experience, co-definition, co-elevation, and co-development. In the co-
experience process, actors may need to share a model to co-define a reciprocal
understanding regarding the problem that is to be defined. Through the interaction
of actors, the capabilities and expectations of others may be identified so that they
share and co-define a similar model (Galbrun and Kijima 2009). Co-elevation is a
spiral-up process of consumer expectations and the capabilities of providers. Greater
value and quality flow from high consumer expectations. Finally, co-development
emphasizes the co-innovation originating from collaboration among entities (Novani
et al. 2015).

Value Orchestration Platform Strategy

In this study, we will focus on examining the concept of a value orchestration plat-
form. A value platform orchestration is a method used to involve all stakeholders in
the ecosystem (Perks et al. 2017). This platform can be a media of interactions
(Kijima et al. 2013) to facilitate the collaboration process between providers and
customers (Novani et al. 2014). Meanwhile, the role of orchestration is perceived to
create and manage the networks in the ecosystem (Perks et al. 2017).

To co-create value among stakeholders, in this case, “customers” and “provid-
ers” often require greater effort to help them understand each other so that the plat-
form can be more effective. It is important to create mutual understanding among
stakeholders in the ecosystem. Therefore, to develop a value orchestration platform,
there are three strategies proposed by Kijima et al. (2013), which are involvement,
curation, and empowerment strategies (Novani et al. 2015).

1. Involvement Strategy
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Involvement is an initial strategy used to attract and involve people to the
platform. To reach the objective of this strategy, we can use a cycle process
called sympathize, identify, participate, and share and spread (SIPS). This pro-
cess is used to generate interest among stakeholders to join the platform (Kijima
et al. 2013). People will be connected by using a platform, whether it is a real
platform (face-to-face discussion or events) or virtual platform like using ICT
(social media, website, etc.). It needs to earn “sympathy” from each stakeholder
so that they can join the platform and become interested in collaborating with
other stakeholders.

2. Curation Strategy

The curation strategy is the next stage used after the stakeholders get involved
in the platform. This strategy relates to the way of analyzing the current prob-
lems in the digital creative industry and taking steps to overcome them.

3. Empowerment Strategy

In this strategy, we will focus on how to make the platform empower the
stakeholders so that they can be motivated to interact and collaborate with each
other. Each stakeholder is empowered by increasing their aspiration (from the
customer side) and capability level (from the provider side).

Method

This study approached the co-creation platform preferences qualitatively while
focusing on understanding the nature of research rather than the quantity of observed
characteristics. Social reality is a human creation. Thus, this study interprets and
contextualizes meanings that emerge from people’s beliefs and practices. A qualita-
tive multi-case study serves as the methodological framework where it creates a
holistic view, bounded system, and elaborative case, through in-depth data collection
of several related data sources (Creswell 2012). The knowledge from data collected
provides a better understanding of the collaboration platform preference. As taught
by Yin (2014), a case study in general is useful for examining contemporary cases
without manipulation of behaviors or variables.

In this study, the phenomenon examined is a collaborative platform preference of
digital creative ecosystem entities in the cities of Bandung and Cimahi. There are
two cases involved: Institute for Innovation and Entrepreneurship Development ITB
(LPIK ITB) and Cimahi Techno Park (CTP). This study focused on three sub-
sectors of the digital creative industry (animation, video, and application and game
development) to gain a better understanding of the use of the platform in enhancing
the digital creative industry in Bandung and Cimahi. This study used semi-structured
interviews, where it relies on a general interview protocol as a guide. Then the inter-
viewers may address other aspects and give opportunities to the participants to say
things that lie outside of the interview guidelines, and the interviewer could probe
deeper into an area of interest (Carpenter and Lertpratchya 2016, p. 452). This
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paradigm is more appropriate to be used to reach the objective of this study. A “deep
and experiential understanding,” “thick descriptions,” and “multiple realities” can
be obtained from a qualitative case study approach (Grybovych 2012).

Case Selection

Bandung and Cimahi are two neighboring cities in West Java Province in Indonesia.
These cities are known as a hub where innovation, creativity, and entrepreneurship
flourish. The government has many programs to improve the quality of life of citi-
zens and to foster economic development in these cities, whose future identities
include a reputation for digital creativity. The cities are rich business incubators, but
this study limits its scope to two digital creative incubators: the Institute for
Innovation and Entrepreneurship Development (LPIK ITB) and Cimahi Techno
Park (CTP). These three incubators were selected because they are focused on the
incubation program for the digital creative start-ups. This study assumes that by
focusing on these two case studies, a deeper understanding of the real condition of
the digital creative industry can be achieved.

1. The Institute for Innovation and Entrepreneurship Development ITB (LPIK ITB),
Bandung

LPIK ITB is an incubator set up by ITB to help techno-based start-ups resolve
problems faced in Indonesia by developing business innovation. LPIK was
selected because in this incubator, there are many digital start-ups, especially
start-ups that create software and animation. Also, LPIK is one of the incubators
in Bandung that aims to enhance the development of innovation in the business
ecosystem.

2. Cimahi Techno Park (CTP)

CTP is a particular area constructed by the local government to develop
technology-based economy industries. CTP was inaugurated in March 2017 and
aims to support the development of innovative technology-based businesses. The
techno park is an example of the concept of a technology-based area develop-
ment, which combines a science and technology center to support creative econ-
omy development. CTP was selected because it aims to help digital start-ups,
especially the start-ups in the field of animation and telematics.

3. The Institute for Innovation and Entrepreneurship Development ITB (LPIK ITB),
Bandung

Institute for Innovation and Entrepreneurship Development ITB (LPIK ITB)
is an incubator set up by ITB to help techno-based start-ups resolve problems
faced in Indonesia by developing business innovation. LPIK was selected
because in this incubator, there are many digital start-ups, especially start-ups
that create software and animation. Also, LPIK is one of the incubators in
Bandung that aims to enhance the development of innovation in the business
ecosystem.
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4. Cimahi Techno Park (CTP)

Cimahi Techno Park is a unique site constructed by Cimahi’s government to
develop technology-based economy industries. CTP was inaugurated in March
2017. CTP aims to support the development of the innovative technology-based
business. The techno park building reflects the concept of a technology-based
area, by combining a science and technology center to support creative economy
development. CTP was selected because it aims to help digital start-ups, espe-
cially the start-ups in the field of animation and telematics.

Data Collection

Since this study aims to analyze the situation and condition of the digital creative
ecosystem, where only limited research has been conducted, this research is carried
out as exploratory research with a qualitative approach. Following the guidelines of
doing exploratory research, we did a search for and review of appropriate literature,
conducting in-depth interviews and focus group discussions. Since the stakeholders
in the digital creative industry are digital start-ups, government, academia/univer-
sity, incubators, associations, large enterprises or financial institutions, and custom-
ers, we only focused on choosing key people from academia, government,
association, digital start-ups, and incubators as our interviewees. We did not choose
all possible stakeholders because these five stakeholders were considered accept-
able to provide sufficient information to develop a strong model and platform.

In selecting the interviewees, a judgmental sampling strategy was used. This
strategy allowed us to choose the samples based on our judgment. In this case, we
choose interviewees based on their potential contribution to the digital creative eco-
system but still relevant to fulfill the research objectives of this study.

Ten interviewees were chosen for this research. They included two individuals
from government (Bandung and Cimahi), two individuals from incubators (CTP
and LPIK), two individuals from academia (lecturers in I'TB), two members from a
community/association (CCA), and two start-ups that develop animation and soft-
ware and also participate in an incubation program in LPIK and CTP. These inter-
viewees play key roles in their organization, so their opinion was considered
potentially important contributions in developing digital creative industry in
Bandung and Cimabhi.

The interview process averaged between 30 min and 1 h. The interviewees were
asked questions about their role in developing the digital creative industry, problems
or issues faced by the digital creative industry in Cimahi and Bandung, and their
opinion of how to solve these issues or problems, especially related to the platform
needed to enhance the coordination and collaboration of one stakeholder with other
stakeholders. The interview process was conducted in Bahasa Indonesia to help
them better understand the purpose of the interview and to avoid miscommunication
so they can give clear opinions to the interviewer. The interview was conducted
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Fig. 2 Data collection process

using a one-to-one interview to gather different points of view and information from
each informant. In addition, before we started the interview, we also asked for per-
mission from each interviewee/informant to record the interview process. This
recording was used to help us codded all of important information from the
interviewees.

After conducting the interview, we then made transcripts of the interviews, which
were then coded to make it easier to analyze the data collected. The data were col-
lected from the stakeholders, which was then analyzed to draw conclusions and
make recommendations. From the preliminary studies, one particular issue was
selected to be the target of a more focused research question, which was to study the
business ecosystem of digital creative industry, especially the existence of a value
orchestration platform to increase the health of digital creative ecosystem. From the
data collected, we could create a platform model that is more suitable to be used in
the digital creative ecosystem.

In addition to the interview, we also conducted a focus group discussion to gather
more points of view about the problems and to gather more insight about the solu-
tion needed to enhance the development of the digital creative industry in Bandung
and Cimabhi. This focus group discussion (FGD) was conducted twice. The first
FGD on 12 September 2017 was conducted to gather information about the issues
faced, and the second FGD on 7 November 2017 was to validate the solution pro-
posed by the researchers. The data collected from the FGD also was also gathered
in a transcript and coded.

The figure above explains the stages used to collect the data for this research
(Fig. 2).

Data Analysis

The aims of this study were (1) to analyze the current practices of value co-creation
(collaboration) in the digital creative industry using the framework of service sci-
ence, (2) to contribute to the value orchestration platform development strategy of
digital creative industry to be adapted by the stakeholders involved in the ecosys-
tem, and (3) to contribute to the literature on this topic. These objectives drove the
focus of this study to enhance the development of the digital creative industry in
Indonesia, especially in Bandung.
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To reach the aforementioned objectives, there are three stages used to analyze the
data of this study. The first stage is case analysis to collect deep information about
the application of value co-creation (collaboration) application in the digital cre-
ative industry. We also identified and described the digital creative ecosystem and
interaction model among stakeholders in the ecosystem. Also, we identified the role
of each stakeholder in the ecosystem to understand their potential and involvement
in creating a healthy ecosystem. A semi-structured interview was conducted to gain
more insight or opinion from each stakeholder about the current condition of the
digital creative industry. A triangulation process through focus group discussion
was conducted to validate the information obtained from each stakeholder.

In the second stage, a cross-case analysis was conducted (Yin 2014 quoted in
Perks et al. 2017). In this stage, a focus group discussion was conducted to identify
and analyze the most appropriate platform to be used by the stakeholders in the
ecosystem. Then, we focused on the identification of the strategy used in developing
a value orchestration platform in the digital creative industry.

In the second stage, we could uncover new strategies to be used in creating a
healthy digital creative ecosystem. The last stage then was conducted to validate
these strategies by getting feedback from the stakeholders. Each stakeholder gave
their opinion about these new strategies whether these strategies were appropriate
for them or not. So, the solution derived from this study can be applied to enhance
the development of the digital creative industry in Indonesia, especially in Bandung.

Findings

Digital Creative Ecosystem

A digital creative ecosystem is a place where all of stakeholders are involved in
enhancing the digital creative industry development. Based on the interview results,
at least seven stakeholders are involved in the digital creative ecosystem, which
include digital start-ups, university, government, association/community, customer,
industry, and incubator. From the interview results, we tried to outline the ecosys-
tem of digital creative industry in Bandung, as shown in the figure below (Fig. 3).

1. University
The university plays a role as a major researcher that helps start-ups develop
their idea or product and facilitate some business education for the start-ups.
Also, the university can help start-ups by providing talent needed by start-ups.
2. Government
The government has a role as facilitator and policymaker for the digital cre-
ative industry in Indonesia. For example, Indonesia’s government created an
agency called the Creative Economy Agency (BEKRAF) to assist the president
in formulating, assigning, coordinating, and synchronizing policies in the cre-
ative economy in Indonesia. The major role of the government in the ecosystem
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Fig. 3 Entities of the digital creative industry in Bandung

is as a policymaker, not as investors. The government will create some appropri-
ate policies to help digital start-ups in developing their business.

The Government can only help digital start-ups by giving some facilities like a techno-park
building and other infrastructure. We didn’t have enough in our budget to give money to all
digital start-ups. We just created some policy that could help the start-ups development.
(GVNO025)

Based on the interview results, the role of the government actually is not to
provide money to digital start-ups but to help the start-ups by creating policies
that facilitate start-ups in developing their business. In addition, the government
has a role in providing some facilities needed by start-ups.

3. Business Incubator or Accelerator

Business incubator has a role in helping start-ups in developing their business
such as providing funds for start-ups and helping in increasing the skill of human
resources in start-ups by creating an incubation or acceleration program.

We provide incubation programs so start-ups can learn how to manage and develop busi-
ness. After this, we give funds to any selected start-ups to help them develop their business.
We also often hold activities that aim to bring together start-ups with investors. (INCB, 020)

She said that the role of incubators is to provide an incubation program for the
digital start-ups. The incubators or accelerators will provide the mentor or coach
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to give business knowledge to the start-ups. The incubators also can give some
funds to the selected start-ups so that they can use these funds to develop their
business.
4. Association/Community

Associations have a role as a meeting place for people who concerned about
the development of the digital creative industries in Indonesia. An association
can be a good media for sharing information and ideas or conducting some
events in the digital creative industry.

We have conducted many events aim to attract people. We usually conduct an annual event
like the Bandung International Digital Arts Festival to exhibit many digital art collections
around the world. (ACC008)

He said that their role as a creative association is through facilitating and
conducting some events so that many stakeholders will gather in one place to
discuss the issues faced today. In addition, these events also become a platform
for digital start-ups in showing or even marketing their products to consumers.

5. Big Company and Financial Institution

The role of a big company and financial institution is to help the digital start-
up by providing funds to develop and enhance their business. A big company
also can be a partner of start-ups in developing their products.

6. Digital Start-Ups

Digital start-ups are small companies that focus on producing digital
technology-based products or services. The role of digital start-ups in the eco-
system is as a company that makes innovative and creative digital products or
services.

In this research, the digital start-ups become the major focus of the ecosystem
because based on the interview results, the most important thing is to create a
healthy ecosystem by increasing the quantity and quality of digital start-ups.

...to make a healthy digital creative ecosystem, it is important to start by enhancing the
quality, not only the number of digital start-ups. (ASS027)

It believed that focusing on increasing the quality and quantity of digital start-
ups is more than focusing on how to make more customers. This is because, if
there is no innovation from start-ups due to the low quality of start-ups, then the
number of start-ups will decrease significantly, and the ecosystem will be unbal-
anced. He thought attracting customers could be the next step to take after start-
up businesses are well-developed. This is because the consumer of the digital
start-ups is not only a personal customer but also an organizational customer (the
government, the universities, or the investors). Also, from the S-D logic perspec-
tive, the customer is perceived as a value co-creator, where providers can col-
laborate with the customer to co-create value. But, in this case, although a
customer appears as a stakeholder in the digital creative ecosystem, we found
that they still have no role in the current ecosystem. The customer is assumed to
be the value consumer only; thus, customers do not seem to have any participa-
tion in the ecosystem.
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Based on the depth interview results, each stakeholder has different potential and
involvement, which is high, medium, or low. The table below explains the potential
and involvement of each stakeholder in the digital creative ecosystem in Bandung
(Table 1).

The table below shows that in the digital creative ecosystem, there is a full set of
roles, but many parties believe that the involvement of each stakeholder is not opti-
mum. It should further be questioned, whether there is any reason that makes the
involvement of each stakeholder not optimum and whether it is caused by the low
coordination or different expectations among stakeholders.

Interaction Process Among Stakeholders

In addition to identifying the digital creative ecosystem model, we then tried to
determine and analyze the interactions that occur between the parties involved in the
ecosystem. This interaction process can help the stakeholders in understanding the
role of each other in the ecosystem. In-depth interviews and observations were con-
ducted to draw that interaction. We tried to explain the interaction happening in the
ecosystem through the interaction model below (Fig. 4).

Table 1 Categorization of Characteristic

stakeholders’ role in the Type of stakeholder Potential Involvement

ecosystem Digital start-ups High High
University/academia Medium Medium
Incubator/accelerator High High
Association/community | Medium Medium
Government High Medium

2s
Co-working (Policy Supporting
with Other ) S

ESTABLISHED
BUSINESS

Business ldea Participate in

Generation |la| Slamlp Incubation Development Prrxm
ngram
Pamclpate in Participate in Investors,
Business Startup Event by Incubators, or
Education Communities Government

Fig. 4 Interaction model among stakeholders in the digital ecosystem
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Since each stakeholder has a different role in the ecosystem, collaboration and
innovation in the service ecosystem are necessary to create a healthy ecosystem. But
unfortunately, the results of the explorative study show that the collaboration among
stakeholders in the digital creative industry is still uncommon. This can be caused
by a lack of communication and coordination among stakeholders. Therefore, the
role of the platform in the digital creative industry is very critical.

...in fact, there has been collaboration among stakeholders in the ecosystem. However, the
collaboration is still very low, whereas the collaboration is necessary to help us in achieving
our goals. (ACDO007)

Based on the interview results above, collaboration among stakeholders has been
happening but remains weak. Furthermore, they also consider the fact that stake-
holders have limited resources and capabilities, so they need to integrate and col-
laborate with others to innovate and deliver better products or services through an
orchestrator or independently.

We can create our product by ourselves. We don’t need to collaborate with other parties.
(DSP012)

But, there are some stakeholders who believe they can achieve their goals with-
out having to collaborate with other stakeholders. This means that the mutual under-
standing between them is still undeveloped. This can be the result of a lack of
communication and interaction among them. The collaboration issue then became a
major issue to be solved in this research.

Value Orchestration Platform

After conducting ten interviewees (from academia, government, incubator, digital
start-ups, and association), almost all stakeholders believed that they needed a plat-
form to help them better communicate and coordinate with each other in developing
a digital creative industry. The platform is viewed as an effective media in co-
creating the value among stakeholders by involving stakeholders, information, and
technology in one place.

Platforms can be an effective media for improving coordination and communication among

stakeholders. We believe that the platform is necessary to make it easier for us to interact

and collaborate with each other so that there is no misunderstanding in the fulfillment of our
roles..... (ASS056)

They assumed that a platform is needed to make it easier to communicate with
each other. This could be the reason why a platform is important in enhancing col-
laboration among the stakeholders in the ecosystem. If effective communication
and coordination can be achieved through a platform, then this can facilitate the
process of value co-creation within the ecosystem.

Before analyzing a platform, we will focus on some issues faced by the stake-
holders in the digital creative industry derived from a qualitative approach. These
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issues include difficulties in getting funding, a lack of trust among the stakeholders,
and lack of human resources (talent and expertise) to develop innovation.

There are several issues faced by us as the digital start-ups like lack of funds, lack of tal-
ent.... (DSP034)

We do not collaborate with other parties because there is no guarantee they can be trusted
to help us in developing our business. (DSP050)

One issue faced by the digital start-ups is a lack of funding; this means that they
have challenges in collecting funds to develop their business. This issue can be solved
by collaborating with the incubators, large enterprises, or financial institutions to
obtain funding to run the business. Another issue is a lack of talent and expertise.
Some digital start-ups have trouble finding appropriate human resources and trained
staff to run their business. This is because they need to hire people with necessary
capabilities and capacities like people with skills in developing creative digital prod-
ucts. This problem can be solved by collaborating with universities that can provide
appropriate talent needed by the start-up. Next, a lack of trust becomes an issue faced
by most of the stakeholders. This issue caused by trust among the stakeholders is still
limited. Many of them believed that other parties could not be trusted because each
was focused on achieving their goals. This can be caused by a lack of communication
and interaction among them. These collaboration issues can be a good reason as to
why a platform is important in solving these problems.

In realizing the value co-creation process, there is a strategy used to increase col-
laboration among stakeholders called a value orchestration platform. A value orches-
tration platform encourages stakeholders to interact with each other to create new
values using ICT. In the value orchestration platform model, we will not only focus
on the strategy to increase the number of digital start-ups but also the quality of start-
ups, so the left side of this platform is digital start-ups itself. Below is a model of the
two-sided platform to develop the digital creative industry in Bandung (Fig. 5).

SIDE A SIDE B
Matching Process
Access to Participate in
Digital Startups . R < . Universities & incubators
.. Expectation
Digital Startups . _— < . Government
Value Co-
Needs Creation
Digital Startups . < e . Investors
Digital Starty . < B — . Community
& Arups Benefit Benefit
i ori . Customers
pigital sarups () | Two-sided Platform |

Platform Digital Creative Cluster Bandung

Fig. 5 Model of two-sided platform in the digital creative industry
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Table 2 Stakeholder implementation in value orchestration strategy
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Stakeholders | Involvement Curation Empowerment
University/ Introduce the vision of Willingness to conduct | Initiate collaboration
academia “increasing the quality and research with digital with others
quantity of digital start-ups” | start-ups
Establishing the real platform: | Willingness to facilitate | Platform is
FGD and seminars to a talent development embedded
introduce the vision of program with digital
“increasing the quality and start-ups
quantity of digital start-ups”
Establishing education | Commit to its role
program on how to make
digital products
(animation, software,
etc.)
Intention to collaborate | Co-production is
with SMEs in making embedded
digital products

Community | Establishing platform: Baros | Community informing | Orchestrate
International Animation and advertising new stakeholders in
Festival (BIAF), Bandung trend in the digital harmony
International Digital Arts creative industry
Festival (BIDAF), IXPO, etc.

Government | Introduced to the vision of Initiate 1,000 Digital Regulator function
“increasing the quality and Startups National (produce regulation,
quantity of digital start-ups” | Movement program monitor, and

evaluate)

Approach for media to Convincing stakeholders | Shared institution is
announce the platform that digital creative embedded

market is national and

overseas customer
Road show to region to inform | Encouraging -
the platform stakeholders that digital

creative products are one

of the multinational

products

Incubators/ Introduced to the vision of Facilitating incubation | Commit to its role

accelerator “increasing the quality and programs (funding and

quantity of digital start-ups”

start-up development)

Intention to join the
platform

Resource/skill
sharing

A value orchestration strategy is a strategy used to create a healthy ecosystem by
using a platform as the key factors to succeed. The strategy begins with an involve-
ment strategy. An involvement strategy aims to invite stakeholders on board to join
the platform. The next strategy is the curation strategy and then the empowerment

strategy.

After conducting some in-depth interviews, the process of digital creative stake-

holders in a value orchestration strategy is described in Table 2.
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1. Involvement Strategy

In increasing the spirit of co-creation, it is necessary to have direct involvement
from each stakeholder involved in the digital creative ecosystem. Communication is
the first step used to increase the understanding of each stakeholder. This process is
the first step to create co-experience. If the co-experience is created, then it is
expected that concerned stakeholders can understand each other’s wishes, expecta-
tions, or capabilities so that no one party feels disadvantaged (co-definition).

The concept of value co-creation among stakeholders can be created if each
stakeholder can benefit from this co-creation process. For example, the digital start-
ups increase their expectations of the facility received, and the government improves
the facility provided.

Therefore, each stakeholder needs to know and communicate the benefits they
want to attain when they are involved in the digital creative ecosystem. For example,
a major issue in the digital creative industry is increasing the quantity and quality of
digital start-ups. A university can act as a platform provider and then introduce the
vision to other stakeholders. Here each stakeholder needs to know the desire of
other stakeholders to create a healthy digital creative ecosystem. Therefore, the plat-
form becomes a media of interaction among stakeholders.

The platform can facilitate communication and coordination among stakeholders
(especially between government, digital start-ups, incubator, university, and asso-
ciation). The platform is used to realize the involvement strategy, where the govern-
ment involves the digital start-ups, incubator, university, and incubators in making
some policies for the digital creative industrial cluster. The platform can be either
physical or virtual. Physical platforms can be a seminar, focus group discussion
(FGD), and other activities or even a place that can facilitate interaction among
stakeholders.

Based on the results of exploratory research, the stakeholders in the digital cre-
ative industry prefer a physical platform (face-to-face platform) to a virtual platform
(social media).

A Face-to-face platform is considered more effective to be applied in the digital creative
industry than face-to-screen because in face-to-face communication, an agreement will be
easier to reach... (ASS078)

A virtual platform will be difficult to use by the government because not all government
staff are interested in using virtual platform like a website or other social media to discuss
something. (GVNO15)

Almost all stakeholders prefer a face-to-face platform (real platform). This is
because, with face-to-face communication, they will be more able to express their
needs and expectation. Through activities like seminars, forums, or focus group
discussion (FGD), the government can interact with the digital start-ups and other
stakeholders to directly hear their opinions and aspirations. Such forums are per-
ceived to be more effective because they can facilitate stakeholders in reaching an
agreement.
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We can easily discuss the problems faced by the digital creative industry in the forum like
this (focus group discussion). (GVN009)

This is in line with a principle held firmly by the Indonesian people, in which
decision-making usually is made based on the principle of deliberation or referred
to as the principle of musyawarah mufakat. To make this process more effective,
feedback from each stakeholder is important. Feedback can be used to increase the
service of each stakeholder in the ecosystem. For example, while conducting a
focus group discussion, many digital start-ups complained about the difficulty of the
licensing processes in establishing a limited company (PT). This can be good insight
to help the government simplify the licensing process.

Besides using FGD or other forums, there have been some events conducted to
involve the digital start-ups and other stakeholders in the digital creative industry.
There have been some events conducted by the community before, like the Baros
International Animation Festival (BIAF), Bandung International Digital Arts
Festival (BIDAF), IXPO (Informatics Explosion), and other events. These events
can be a platform to increase the public interest toward the digital creative industry.
The government, incubators, universities, or communities can be a facilitator to cre-
ate some digital creative events that can attract people to get involved in the digital
creative industrial cluster.

The involvement strategy is part of the sympathize, identify, participate, and
share and spread (SIPS) cycles aimed at fostering public interest in participating in
the platform (Dentsu 2011). The platform is used to make people curious and con-
cerned so that people have an interest to know more about the issues faced by the
digital creative industrial cluster. This aims to increase the level of public participa-
tion in the developing digital creative industry. If people are willing to participate,
they tend to spread information to others so that more people will be involved. This
can create a spirit of value co-creation among stakeholders. The figure below
explains the process used to reach the co-experience and co-definition process
(Fig. 6).

[ Develop platform J

[ Bring the spirit of co-creation through interaction ]

Sympath

EN

Identification

b [ Sharing and spread |

Fig. 6 Process of co-experience and co-definition (Dentsu 2011)
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2. Curation Strategy

Curation strategy relates to a way of analyzing the current condition of the digital
creative industry and taking steps to overcome it. This strategy is used to reach co-
elevation and co-development. This strategy is related to proactive steps that need to
be taken by the government in overcoming problems in the industry. For example,
to increase the number and quality of digital start-ups, the government created the
1,000 Digital Startups National Movement.

BEKRAF has created a program called the 1,000-Digital Startups National Movement.
This program aims to give business knowledge to the digital start-ups so they can manage
and develop their business. (INC024)

She said that currently, the curation strategy developed by the government is to
create the 1000 Digital Startups National Movement. This program aims to increase
the number of digital creative start-ups in Indonesia. By creating this program, the
government expects that the number of digital creative start-ups will increase to
enhance the development of a digital creative ecosystem in Indonesia.

Next, the university or academia has initiated joint research or co-production
with digital start-ups and then helps them by providing high-capability talent for the
start-ups. Incubators create an incubation program and initiate having others join
the platform. The community has informed and advertised a new trend in the digital
creative industry. Next, other parties became aware of the platform and intended to
join and, further, were inviting others to adhere to the platform.

The involvement and the alertness of each stakeholder in overcoming the exist-
ing problems faced by the digital creative industry will make people more interested
in participating (be motivated) and can invite others to participate in the ecosystem.
Each stakeholder needs to have consistency in realizing every plan that was made so
that it can increase the trust among stakeholders. In achieving the plan, each
stakeholder needs to consider the benefit and impact of the action taken so that each
stakeholder can gain some benefit from this co-creation process. Below are the co-
elevation steps in co-creation (Fig. 7).

Current condition
analysis

Problem
” Identification

Sprightful and creative in ]

overcoming the problem

Mutual understanding in
overcoming the problem

Fig. 7 The process of co-elevation
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Fig. 8 Cyclic process of value orchestration strategy
3. Empowerment Strategy

In the empowerment strategy, each stakeholder uses the platform effectively to
increase interactions among each other. Based on the interview and observation
results, the empowerment strategy has not yet happened in the digital creative eco-
system. It can be concluded that value orchestration strategies in the digital creative
ecosystem through FGD and event platforms have only achieved the involvement
and curation stage. This can be due to the lack of effectiveness of FGD and other
events aiming to increase the quality and quantity of the digital creative industry.

Learning from the digital creative ecosystem by using the lens of the service
industry, we conclude that the process of the value orchestration strategy in the digi-
tal creative ecosystem should not stop at the empowerment stage. It should be a
cyclic process as proposed in Fig. 8. Also, it is found that there is another stage
needed before stepping into the involvement, curation, and empowerment stage.
The figure above explains the cycle process needed to create a healthy digital cre-
ative ecosystem.

Before the involvement stage, the initiation stage is needed to help people open
their minds about the platform. This initiation stage is referred to as personal shar-
ing. The stakeholders are expected to share their personal desire and expectation to
make them more interested in joining the platform. The involvement stage is then
initiated by inviting the stakeholders to join the platform. In the involvement stage,
the stakeholders are expected to have mutual understanding so they can continue the
curation stage. Mutual understanding is needed to make the stakeholders choose a
good solution by still considering the other stakeholders’ needs. Next, in the cura-
tion stage, the orchestrator will propose a new meaning of products, services, or
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information (service) to stakeholders to produce better products, services, or infor-
mation for the entire ecosystem. High commitment to fulfill their role in the ecosys-
tem will be a sign that an ecosystem is ready for the next stage — empowerment. If
each stakeholder has high commitment to be a part of the ecosystem, then they will
consider their role and responsibility as a part of the ecosystem so the empowerment
stage can be achieved. After achieving the empowerment stage, the next issues may
appear so the process would be back to the involvement stage when the vision of the
platform is achieved. The process does not stop at the end of empowerment process;
instead, a new platform will be introduced to stakeholders as a new involvement
stage strategy. In the digital creative ecosystem, the current vision of the platform is
to increase the quantity and quality of start-ups. When the ecosystem has achieved
the platform’s objectives, a new platform should be created to keep the ecosystem
healthy.

Discussion and Theoretical Contribution

Value co-creation can be created if each stakeholder is motivated to work together.
The motivation can be generated from the interaction and communication in the
platform, like motivation to get new knowledge, to interact with other stakeholders,
and to create a partnership, or motivation because they feel involved (feel like they
are an important part) in developing the digital creative industry, and others. The
platform can serve as a media to effective communication and coordination so co-
creation can be achieved.

The process of value co-creation in the digital creative industry is quite similar to
other creative industries. But, since in this research we only focus on a start-up’s
development, the customer here is the digital start-ups themselves. Then, the pro-
vider may be the government, universities, incubators, or communities that help
digital start-ups in developing their business.

Strategies used by the stakeholders in the value co-creation process are unique
because almost all stakeholders prefer more to use a physical platform (FGD, forum,
discussion, and events). This is because they believe it provides more effective com-
munication if they have face-to-face interaction with the other stakeholders. This
concept is consistent with the principle of musyawarah mufakat. This principle is
still firmly held by most Indonesians in making decisions or solving problems. A
face-to-face platform is perceived as the more effective platform to be used in the
digital creative industry.
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Limitations and Further Research

One limitation of this research is that it was conducted with a limited number of
participants from Bandung. For future research, the scope of the research could be
broader, for example, using an Indonesian case study as a whole. In addition, future
research could be more specific or, for example, focusing on animation, software
development, or the game sub-sector so that the exploration could be deeper using
one or two specific sub-sectors of the digital creative industry.
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