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Titre : Les projets comme activateurs de 1’émergence d’un écosysteme. Le cas de la mobilité
connectée et autonome.

Mots clés : innovation systémique disruptive, écosysteme, exploration, artefacts,
management stratégique

La theése porte sur les formes de management pertinentes de projets d’innovation a forte
composante systémique, disruptive et digitale, et qui contribuent a la structuration d’un
¢cosystéme. En effet, ces types d’innovation deviennent historiqguement de plus en plus
nombreuses étant donnée la connexion croissante des objets/services/entreprises/pouvoirs
publics et les nouvelles possibilités de business croisés qui en resultent.

Les informations fournies par la littérature existante permettent aux gestionnaires de prendre
des décisions stratégiques lorsque les regles du jeu sont définies par des acteurs connus, mais
pas lorsque les acteurs et I'environnement sont progressivement définis. De nos jours, les
responsables d'institutions privées et publiques doivent s'aligner sur des conditions internes et
externes variables, des perspectives temporelles et un systtme de demande mal défini. lls
manquent de conseils sur la fagcon de procéder. Les questions de recherche émergeant
d’enquétes empiriques et théoriques sont les suivantes:

1. Comment un projet d’écosystéme peut-il étre géré? Existe-t-il un schéma spécifique et
quelles sont les variables du pilotage de projet?

2. Quels sont les processus de pilotage les plus stratégiques pour la sélection de projets
d'innovation liés a la structuration des écosystemes? Quelles sont les variables
organisationnelles et les variables médiatrices de la structuration écosystémique?

3. Quels sont les artefacts de gestion les plus adéquats pour soutenir le processus
d'exploration dans le contexte d'un projet d'écosystéme?

Afin d’étudier les dynamiques a D’ceuvre, et d’instrumenter leur pilotage, le travail de
recherche porte sur le cas de la mobilité connectée, observée par la participation a trois
projets, suivant les usages qui se définissent sous I’impulsion des OEMs, et sous les
initiatives des usagers (véhicule autonome, connecté, électrique, partagé). Les projets choisis
portent sur la diffusion de I’infrastructure de recharge rapide du veéhicule électrique, la
création d’un prototype de marketplace pour les données collectées par les véhicules, et le
développement de services autour du véhicule autonome. Tous constituent un terrain
particulierement perturbé par le trend de connexion, obligeant a une reconfiguration des
acteurs, de leurs politiques partenariales, leur business model (ex : Uber, Google Car...).
D’ou le besoin actuel de réactualisation des outils et des théories existantes en management
de I’innovation.

L’analyse des données collectées permets de répondre aux questions posées. Suite a
I’Identification des challenges spécifiques aux projets d’innovation systémique et disruptive,
nous avons développé un cadre d’analyse et d’action intégrant les trois logiques théoriques
sous-jacentes (platform leadership / systemic innovation, disruptive innovation / design
driven innovation, digital business model). Nous avons identifié et caractérise une typologie
de projet, le Proto-ecosystem project, qui permet aux acteurs la création de connaissances,
compétences et liens qui participent a la structuration d’un écosystéme. Nous avons identifié
le processus-type par étape finalise’ a I’alignement des partenaires des projets observés et les
artefacts plus performants dans cette démarche. Nous avons indiqué les limitations de cette
recherche et les possibles évolutions pour I’avenir.




Title : Projects as the enablers of ecosystem’s emergence: the case of the connected
autonomous mobility

Keywords : systemic disruptive innovation, ecosystem, exploration, artefacts, strategic
management

The thesis deals with the relevant forms of management of innovation projects with a strong
systemic, disruptive and digital component, which contribute to the structuring of an
ecosystem. Indeed, these types of innovation are becoming more and more numerous given
the growing connection of objects / services / companies / public authorities and the resulting
new cross-business opportunities.

The insights provided by existing literature enable managers to perform strategic decision
making when rules of the game are set among known actors, but not when the actors and the
environment are progressively defined. Nowadays, managers from private and public
institutions need to get aligned with variable internal, external conditions, time perspectives,
and ill-defined demand system; they miss guidance on how proceeding with it. The research
questions emerging from empirical and theoretical investigations are the following:

1. How can an ecosystem project be managed? Is there a specific pattern, and which are
the variables of project steering?
2. Which are the most strategically performing steering processes for the selection of

innovation projects related to ecosystem structuring? Which are the organizational variables
and the mediating variables toward eco-systemic structuring?

3. Which are the more adequate management artefacts to support the exploration process
in a context of ecosystem project?

In order to study the dynamics at work, and to provide instruments for their management, the
research work focuses on the case of connected mobility, observed through the participation
in three projects, according to the uses defined by the impetus of OEMs, and under the
initiatives of users (autonomous vehicle, connected, electric, shared). The projects chosen
concern the diffusion of the fast charging infrastructure of the electric vehicle, the creation of
a prototype marketplace for the data collected by the vehicles, and the development of
services enabled by the autonomous vehicle. All of them constitute a terrain particularly
disrupted by the trend of connection, forcing a reconfiguration of actors, their partnership
policies, their business models (ex: Uber, Google Car ...). Hence the current need to update
existing tools and theories in innovation management. The analysis of the data collected
provides elements to answer the research questions. Following the identification of
management challenges specific to systemic and disruptive innovation projects, we have
developed a framework of analysis and action integrating the three underlying theoretical
logic (platform leadership / systemic innovation, disruptive innovation / design driven
innovation, digital business model). We have identified and characterized a project typology,
the Proto-ecosystem project, which enables stakeholders to create the knowledge, skills and
connections that contribute to the structuring of an ecosystem. We have identified the typical
process by stage finalized to the alignment of the partners of the observed projects and the
more efficient artifacts in this alignment process. We have indicated the limitations of this
research and the possible future evolutions.
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1. INTRODUCTION

1.1 Empirical context

1.1.1 Ecosystems as the new locus of innovation

It has been widely described that industries have been disrupted by platformization, and that
sectors’ boundaries are becoming more blurred due to the ecosystem-based dynamic of resource
flows (energy, data...). This is partly because of the current digitization trend. For example, current
innovation topics on smart mobility, smart cities and smart homes, are driven by digital
technologies; such topics call into question the strategy and innovation management literature, as
they need several heterogeneous actors to collaborate for the definition of a value proposition and
value network at the boundary of several sectors.

Even if “open innovation”(Chesbrough et al., 2006), “ccosystem”(Adner, 2006; Adner and Kapoor,
2010; lansiti and Levien, 2004a) and “platform” thinking (Cusumano and Gawer, 2002; Gawer,
2009; Gawer and Cusumano, 2014, 2008) have dramatically improved in the past decade, we are
still far from giving concrete guidance to projects trying to build “smart cities” or “integrated
healthcare”. These projects require numerous and heterogeneous players to co-invest upfront in a
common research project to build a seamless customer experience, to hybridize and connect
products & services, and to demonstrate short-term and long-term business viability for all
contributors who join the initiative. A general view of effects of digitalization on industries borders
is proposed by McKinsey and it results in the emergence of twelve large ecosystems, as shown in

the figure:

Figure 1 Ecosystem Illustration- estimated total sales in 2025 USD trillion
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Ecosystems’ characteristics also depend on local regulations, cultural habits and sensitivities;
relationships among participants in digital ecosystems have been defined as commercial and
contractual (Atluri et al., 2017), but the observation of cases in different industries might suggest

that relationships are multi-faced objects beyond commercial and contractual characterizations.

Given the above picture of boundaries blurring, organizations struggle to identify the best
performing position in a nascent ecosystem, while also capturing value from cross-sector
opportunities. It appears henceforth that for an effective strategy toward competition around a
digital technological platform, the strategic role of innovation is higher than ever.

This impact of sectors blurring and the ecosystem-ization of industries on business evolution and

complexity, has been recognized in several sectors, such as home appliances, healthcare and luxury.

Even established companies with a steady sales progression such as Hermes, recognized that their
hitherto successful business model based on creativity, control of know-how and communication in
order to build exclusivity around widely available products, is put under threat. Organic growth and
margin expansion are impacted by digitalization in many ways. On one hand, digitalization
disruption is changing life-styles, modifying the shopping experience, but on the other hand, it is
also providing opportunities from omni-channel connections (Kapferer, 2014). The value chain and
consequently the traditional business model need to evolve accordingly.

Pharmaceutical companies are leveraging digital technologies to provide a more efficient, cost-
effective, and patient-centered healthcare. The objective is to make healthcare more affordable and
to shift from volume-based to value-based and pay-for-performance business models.
Reimbursements will be increasingly based on the quality of integrated care provided, not just the

number and type of procedures executed.

In order to enable such an evolution of the healthcare service, incumbent and newcomers are

progressively structuring an ecosystem based on a data platform, as shown in the figure below:
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Figure 2 Healthcare data platform race
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The implementation of such platformization is critical as downsides might arise in the adoption of
users of different groups. The case of the medical software upgrade with EPIC highlights the lack of
consideration of the experience of key users (the doctors) and of the human relationship with
complexity (Gawande, 2018).

The degree of systemic-ness and disruptive-ness in innovation projects increases dramatically in
every sector, but with a higher rate where the resources to be shared represent a huge investment for
users, or where digitalization allows the increased sharing of such resources and the social impact of
such sharing is high for individuals and for the communities. For example, smart cities face new
urban contests to support a spatially enabled society through ubiquitous computing and digital
technology (Roche et al., 2012).

Smart cities are not the output of one actor’s isolated action, but a value proposition of the territory
given by different actors with different DNAs (private-public), with different technology road maps
and different time lines.

The smart cities trend involves the transformation of the governance of cities, which is heavily
impacted by digital and network technology, as described by John Tolva, previous Chief
Technological Officer of the city of Chicago:” the process of running a city is easier by making the
management public through open data....and by outfitting city with sensors to make it smarter...but
cities were not built with a full network system in mind”. Network and data management becomes
an instrument for policy making. Furthermore, the definition of value brought by a city to its
inhabitants becomes increasingly articulated. The level of recognition of overall quality of life

appears to be the evaluation factor in an international competition. As stated by urbanist Paul
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Lecroart (Institut de 1’Amenagement et de 1’Urbanisme, IAU, Paris, France), “We have to
understand that nowadays the value of cities is the richness of socio-economics exchanges...and it
is on the life quality that cities of the world compete. Their growth resides on the digital, on the
economy of knowledge and on globalization.” Simultaneously, individual users’ behaviors change
rapidly in terms of mobility and drive towards what urbanists define as “traffic evaporation”, which
poses a difficult challenge to the evolution of the lay-out of urban areas and their management. It
appears that the users’ behavioral changes such as the modification of itinerary, personal time-plan,
transfer frequency, or transportation (e.g. an increasing preference for two-wheels), changes of new
family forms of organization, as well as teleworking, and the effect of the sharing economy, all

need to be addressed with solutions to be introduced smoothly and through progressive testing.

From the use of space perspective, the digital revolution implies the usage of the same space for
multiple activities, allowing a new transition between public and private environments (Ratti and
Biderman, 2017). Digital technology, allowing unprecedented measurement capabilities, represents
the tool for better design and planning in order to evolve from smart to senseable cities, on which
the emphasis is more on the citizens and less on technology (Resch et al., 2012).

And when discussing smart cities and mobility, we cannot forget to mention the impact of the
digital technology on good delivery in urban areas. The opportunity of building a digital mobile
platform allows the achievement of almost just-in-time demand aggregation, which leads to very
efficient (time and cost) delivery. Several start-ups such as Deliveroo, Foodora, Postmates and
DoorDash, have been heavily supported by Venture Capitals in the last four years. On-demand-
urban-delivery providers entered and modified the delivery landscape. The next level of digital
technology impact in logistics by wheels would probably be urban delivery by autonomous cars, as
envisaged by Amazon, who might play a role at several levels, from delivery service to digital
network operator (Bhuiyan, 2017; Stevens and Higgings, 2017). Such digitally-enabled strategy
deployment could be the source of an un-precedented global network structuring, when coupled
with the ownership of locations and industry-dedicated (f.i. PillPack) and local shipment companies,
with financial consequences for actors in various industries, such as warehousing, pharmacy and
shipment (LaVito, 2018).

Incentives for platform adoption can be locked-in by one single actor, as in the strategy above
described, or they come from the collaboration among different actors, as in the case of EV
adoption. In such case, OEMs drive the safety and autonomy of the car based upon the energy stock
capacity and efficiency in use, but charging service providers drive the availability and the price of
the charging, jointly with the utility provider, who controls the quantity and the cost of the energy
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availability, linking it to policies and practices in other sectors, such as home utility use.

The role of the digital revolution has implication for the pace of development in several disciplines,
all influencing innovation and shaping the future. Digital disruption has and is still profoundly
impacting how and at which pace data is detected, and treated. Robotic mechatronics and the
orientation of applied mathematics have seen an unprecedented acceleration in the rate of their
progress. Yearly improvement in the performance of technology is not as constant as we were used
to since the industrial revolution, where geometrical laws have characterized the last 50 years of
technology development.

Therefore, the innovation challenges we face, are much more ambitious than aligning a chip
producer (Intel) and a software producer (Windows), because they widen the scope of observation
and impact from platform leadership thinking to multi-industry ecosystem design.
The widening of scope and impact is driven by several factors:

- Comepelling and clearly stated value propositions are built through the participation of actors

from heterogeneous industries

- An integrated view is needed to assess choice and alignment with partners

- Rising users’ expectations in almost-immediately available, fully personalized services

- Technological standards driving interoperability are not defined yet

- Regulations related to hot topics such as pollution, privacy and cybersecurity are evolving at

different paces in different countries.

It appears clear that profitability needs to be pursued in the establishment of new ecosystems in
which heterogeneous players (including competitors) need to interplay with unknown dynamics and
in a relatively short timeframe. This requires resources, time and a certain mindset to effectively
and successfully engage in ecosystem creation, and it is in conflict with the traditional drivers of
growth strategy and partnership framing. The challenge is therefore how to re-conciliate the

tensions described above, by defining the adequate level and timing of the engagement.

1.1.2 The mobility sector as a prominent example of on-going disruption

Among the industries heavily impacted by the digital technology deployment, the one undertaking a
deep review of core business definition and strategic action for a sustainable future appears to be the
automotive industry. The automotive industry has been widely impacted by the servitization and
platformization of their offer (Sumatran et al. 2017), and value capturing involves the consideration

of roles to be played in future ecosystems.
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Warning signals of the paradigm shift happening in the relationship between vehicles and users
have been highlighted by several disciplines, such urbanism, sociology and anthropology studies,
and supported by economic analysis and predictions, as stated in the following figure (Boston
Consulting Group, 2018):

Figure 3 Car sales volumes evolution

New car sales Emergence of self-
(Global, in M units) driving, on-demand
! mobility models
Global 104, 108
ﬁnapqal 91
crisis
Chinese J,
ma.rket 6
0il opening up
5 crisis l
ostwar 46
- boom years l 3
First mass- Golden 30
produced 20ies 22
car 1 13 | H
l_l 5 5
D I ....... VL e ] .|I||H|||||”H||
1500 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030

== Total vehicle sales Vehicles for on-demand services - Hew car sales Today

Source: (Boston Consulting Group, 2018)

As shown in the diagram here above, the progressive transformation of the offer as well as the

demand system contributed to the widening of the scope of the industry itself.

Systemic-ness influencing innovation
When considering the evolution of the mobility sector and the trajectory of the deployment of the

autonomous connected vehicle, it is evident that the transformation of the infrastructure needs
several and heterogeneous actors to contribute to the creation of the value proposition. The take-up
of autonomous driving will depend on actors jointly enabling the testing process and sharing the
related responsibility; the evolution of the insurance models is therefore mandatory, toward an
increasing relevance of a product focus instead of an individual focus. Here below a visual

representation is presented of stake-holders in experiments on autonomous connected vehicles.
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Figure 4 Map of affected stakeholders by autonomous driverless cars
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In the case of the autonomous connected vehicle, the consequences on co-creation of attributes of
the value proposition are not only on the creation of hardware (the vehicle and the hard

infrastructure) and software (IT, cloud and digital platform enabling data flow and aggregation), but

also the co-participation to the responsibility associated with the hardware and its use in ways never
experienced before. The impacts on the repartition of liability and the resulting evolution of

premiums based on forecasted autonomous vehicle take-up are presented in the figure here below:
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Figure 5 Model of evolution in liability for insurance
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But the actors involved in such co-creation and responsibility sharing must also face a more
complex relationship between their output and the user, as we are facing a path of object identity

change.

Disruption-ness influencing innovation
Along with the systemic-ness, the autonomous connected vehicle is pulling the mobility sector

toward unprecedented levels of disruption in terms of product identity, model of use and
performance redefinition.

If we consider innovation in investment intensive industries, such as aeronautics, fuel extraction and
distribution, computers and home appliances, we can easily position the autonomous connected
vehicle as the industrial innovation case with the highest degree of modification of the relationship

with the user, as shown in the picture here below:
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Figure 6 Offer and demand systems complexity

SYSTEMIC-NESS

+ public actors g
and/or users é.!—i”v:‘ﬁ
= (AutoMat)
autolib
+several private
partners
+1 private T
partner (i.e. L
supplier)
-e
One Firm -::
Improved Change in Value Object changes identity,
existing attributes, proposition fomp!elelyv new
functionalities added changed, new relationship to it for use,
performances perfornances, new performances

same object
identity

Source: (Marcocchia, 2016)

In terms of the target of the disruption, from the disruption to customers, the sector started to
consider the disruption to users, which has impacts on users and on the necessary digital
infrastructure for the connected and autonomous-to-be vehicle:
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The introduction of digital technology in the user experience of the connected autonomous cars is
so far driven by newcomers in the industry, who are needed in the value proposition definition:
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Figure 8 Newcomers positions in electronics and software
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Beyond the deployment of services related to car connectivity, autonomous driving is the highest
level of disruptiveness and systemic-ness in innovation that the automotive sector has ever
experienced. As Mr Hackett, Ford CEO, stated : “It is about aligning the technology to what the
market wants it to do.... It is a marriage of the evolution of the technology of the vehicle and the
evolution of the system it works in “ (WSJ Aug 18th 2017). But the market for autonomous driving
does not exist yet, as concrete use cases are not available, and the matching of technology and
market needs supposes the two evolve simultaneously. It appears that the matching could not be
seen as a precise moment, but it is more similar to an exploratory path along which the matching is
mutually defined and steered. Automation and digitalization are all about the creation of new
relationships for the participants of an incumbent ecosystem (Wessel et al., 2016) , with current
users, new users and new partners. This breaks the established value chain and moves towards an
unknown value network. This also results in a massive pressure on changing business models. As
stated by the future CEO of Daimler, M Kaellenius, at CES show in January 2018: “The hearts of
our vehicles used to be drivetrains, in the future it will be their hard drives,” and it modifies the
way value is created and collected. Re-configurations of value chains are developed, but a stand-

alone business model involving only the automotive industry has not been found yet. Here below an
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example of the value chain of electrical connected autonomous vehicle is presented, with an

indication of value for each component:

Figure 9 Value chain of self-driving BEV- USA D-segment in 2030
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As new players come along in the industry, some actors highlight the relevance in specific factors in
order to win the race of positioning. Overbeek, CEO of Here said on the competition from Google:
“when companies enter your space, it means you are in a very interactive one. Technology and
partnerships are going to give the advantage...partnership allowing scaling from day one “ (CES
2018). Although literature and case studies from global consulting companies proposed guidance to
navigate the competition on ecosystems, the degree of systemic-ness embedded in the management
of the offer of ecosystems under creation, such as the one which will be generated by connected —
autonomous vehicles, is increasingly high. The increase depends on the technology and on the
resource management orchestration it will allow.

The main consequence of such disruption is the erosion of margins for incumbents in investment-
intensive industries. In the automotive industry, several actions have been taken by incumbents in
order to counterbalance such a tendency, by revising their position on the value network,
undertaking investments in tech start-ups or through the creation of units dedicated to it, such as
General Motors’s GM Ventures, BMW Group’s 1 Ventures, Toyota Motor’s Toyota Al Ventures
and Alliance Ventures of Renault-Nissan-Mitsubishi (RNM). All of them won’t lead to a direct
profitable offer, or a sustainable robust ecosystem, but potential strategic choices can balance the
different logic between innovation exploration and deployment.

As these specific actions confirm, the automotive sector is an interesting object of observation, as it

is highly representative case of a challenged industry. It has been an important player in the
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capitalistic economy at a global scale, in terms of investment intensity, economic weight in
countries’ GDP, of employment rate influence, and consequently it has historically had a global
impact on society and countries” power and influence. Since its origin, the industry has been a
powerful source of technological and managerial innovation, such as the production chain, total
quality, lean manufacturing, project management etc. Nowadays, there are evident signs of deep
transformation going on in the strategic vision of the industry, strongly affected by the digital
technologies, as openly discussed by some leaders, such as Akio Toyoda: "I feel a strong sense of
crisis about whether or not we are actually executing car-making.....The present automobile
industry is being asked to make a paradigm shift”.

And the paradigm shift is also described for the dynamics of innovation; target becomes the
urbanization of the car for delivering the value generated by links, synergies and induced

opportunities (Amar, 2016).

Simultaneously, we observe the rising awareness of the inadequacy of current organizational
settings, which becomes an issue for incumbents: “The way we re organized now is not sufficient »
Carlos Ghosn, (Bloomberg interview at CES 2018). Innovations, creativity of startups and support
from outside partners have been identified as missing elements of current organizations.

The industry is especially adapted to observe disruptive innovations in the emergence of ecosystems,
as the traditional product, a vehicle, is evolving in terms of value proposition and value network
positioning. The car is undergoing an identity journey, from being an object to be sold, to becoming
a means to provide a service via its connectivity and in future its autonomous action. As said by Jeff
Williams, Senior Vice-President of Operations at Apple: “the car is the ultimate mobile device”
(Ref Code conference speech). Through connectivity and autonomous driving, the output of the
automotive industry becomes a means and a resource for other sectors (ITC, energy, social services).
Connected vehicles link with social benefits in the urban environment and starts to be proven
through simulations, as in the case of the increase on urban road infrastructure productivity
associated with the rise of intersection capacity by connected vehicles crossing in platoon formation
(Lioris et al., 2017). Such output can be provided only with a very high degree of interoperability
and safety performance, achievable through the integration with a large panel of heterogeneous
actors. Through their integration, actors contribute to the appearance of a new form of partnerships
and competition context. The number and heterogeneity of actors implies recurrent questions about
coordination dynamics and value identification.

A current example of such coordination dynamics complexity linked to value identification toward
users’ adoption is the case of the electric connected vehicle deployment. On users’ side, the

correspondence between initial expectations and the concrete needs in terms of functions and
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technology of un-existing product or services are discovered while the offer is formulated. As
expressed by many actors and researchers on the EV subject, the features leading to user’s needs
fulfillments involve convergence in technology and standards and a high degree of collaboration
among public and private partners. Convergence and collaboration lead to the progressive definition

of expanded ecosystems beyond traditional boundaries.

Figure 10 Consequences of Key Factors in EV adoptions
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Based on a feedback from a study on sixteen cities in nine different countries, it appears that “the
chasm between EVs’ early adopters and early majority could be bridged by a mix of measures
including policies, business models, out-reach and technology improvement toward use easiness”
(Beeton, 2015).
The problematics relevant to policies and business models are also central to the connectivity and
autonomous vehicles deployment.
As far as policies, the legal frame in which connectivity is deployed is constantly evolving, and
initiatives as GDPR European regulation are considerably influencing the business model
formulation (Storing, 2017; Valerio, 2018). Beyond connectivity-enabled services, new policies are
also under definition in order to give a frame in the legal issues arising with the autonomous driving,
such as liability and fault attribution and responsibility for insurance (AllenOvery, 2017).
While connectivity is recognized from Telcom Providers as possibly having a positive impact on
ROl of fleet commercial operators (Vodafone Automotive, 2017), the deployment of the
autonomous driving is not proven to be return-valuable compared to the investment needed on the
incumbents’ side. In order to really deploy such offers, as part of wider technological advances such
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as “smart cities”, “smart mobility” and “smart home”, a complex set of heterogeneous players have
to create offers which are far from their core business, investing with a high uncertainty about the
Return on Investment (ROI). ROI and its sustainability over time depend on the capacity of value
capturing. Nevertheless, value creation and capturing strategies become complex and related to the
role firms decide to play in the ecosystem (Jacobides et al., 2006; Jacobides and Tae, 2015). Firms
are getting aware of the widening of the related ecosystem, intended as alignment structure (Adner,

2017), and of the need of new relationships to move forward.

As per the above considerations on the challenges in managing systemic and disruptive innovation
in several sectors, and more specifically in the mobility one, it appears that ecosystems are not an
element in which innovation is inserted as top down process, but as an increasingly important locus
of innovation exploration. How actors navigate in such locus is the focus of our theoretical

investigation.

1.2 Theoretical context

The above described economical and industrial context led us to investigate the position of
academic authors related to topics such as platform strategy and ecosystem dynamics, innovation
management and design approach to the unknown.

Platform leadership (Cusumano and Gawer, 2002; Gawer and Henderson, 2007), value chain
dynamics (Fine, 1998; Jacobides et al., 2007), alliances and complementary assets (Teece, 1986)
provided extensive and critical guidelines and frameworks to go beyond the “firm centric” and
“product centric” approach. Prominent authors in the field of management described the supplier
value chain dynamics in case of incremental innovation (Fine, 2000; Jacobides and MacDuffie,
2013).

In the context of systemic (Teece, 1996) and disruptive (Bower & Christensen, 1995) innovation, a
strong alignment of players during the project is required. The vertical integration stands as an
apparently efficient model to provide such alignment (Teece, 1986). As far as the investment
integration is concerned, the positive impact of vertical integration has been proved in case of
complex interdependencies in new technology implementation within a firm (Armour and Teece,
1980), as well as the need of investment in complementary capacities beyond internal R&D (Teece,
1988). But such solutions do not take into consideration the ecosystem context and the uncertainty
degree we experience nowadays with digital disruption. Nevertheless, literature provides elements
on double sided effects and platform dynamics once the platform operational rules are set, but the

rules ongoing definition derived from a highly systemic and disruptive innovation context is not
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fully addressed.

Companies like Tesla managed to develop in parallel highly innovative offers, including products,
services, infrastructure, etc. Even if the vertical offer is not owned by a single entity, literature
points towards strong “platform leadership” actions to encourage complementors to invest upfront
and to align their road maps, building together a growing disruptive market (Cusumano and Gawer,
2002; Gawer and Cusumano, 2014).

An alternative solution to such innovation challenge has been proposed by the literature on network
ambidexterity. Tension between innovation exploration and deployment can be solved by network
ambidexterity, mainly through alliances (McNamara and BadenFuller, 1999); the focus of related
researches was set on individual firms and their performances in accumulation and exchange of

resources (Lin et al., 2007).

As far as the ecosystem management is concerned, existing literature focus is on strategy analysis
for already established ecosystems. Several definition had been given on ecosystems (Adner, 2017,
2006; Adner and Kapoor, 2010; Gawer and Cusumano, 2002; Kapoor and Lee, 2013; Moore, 1993;
Pierce, 2009; Teece, 2007; Wareham et al., 2014), and the fact that an ecosystem follows a
maturation process from emergence to stabilization and renewal (Moore, 1993) has been stated.
Nevertheless, the process of creation of these arrangements is still quite underexplored. The need of
co-evolution of roles in the business ecosystem has been identified (Moore, 2006), but the process
of ecosystem shaping is still to be investigated (Jacobides et al., 2018). From the executives’
teams’ perspective, the mayor challenge of strategy decision making appears to be the use of the
system-design perspective to strategic planning (Kenny, 2018).

As a holistic input of this stream of literature, the ecosystem appears to be the relevant unit to be
considered for assessing management issues meaningful for value creation and future competitive
positioning. Researches in the strategy field are particularly focused in the ecosystem as object of
study, highlighting the impact of interdependence relationship among an increasing number of
heterogeneous actors.

As far as the innovation management literature is concerned, most of the existing production is
linked to development project (Clark and Fujimoto, 1991; Lenfle and Loch, 2010; Loch et al., 2006;
Midler, 2013; Thomke and Fujimoto, 2000), which seems not adequate to the challenges posed by
the high level of technological and market uncertainty that firms face. There is a recent
development on a specific typology of project research, which represents an improvement toward
the current requirements of innovation management. The need of flexibility degrees in discovery
and adjustment in so defined exploration projects has been identified (Lenfle, 2008), but such
research is related to one individual firm, and not to a context of ecosystem dynamics. The
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perspective of heterogeneous partners’ interactions has still to be analyzed.

The issue of co-construction of a systemic offer is also tackled in the case of project management of
Public Private Partnerships, in order to improve governance and project performances (Laura et al.,
2010; Li et al., 2005; Markard and Truffer, 2008) with some elements on strategy (Pinske et al.,
2014). The deployment of highly systemic and disruptive innovation appears then linked to socio-
cultural, economic and legal frames evolution, as already described for sustainable technologies
(Kemp et al., 1998). In this context, the relevance of dynamic alignment of private and public actors
for systemic and disruptive innovation management has been clearly identified (Pinske et al., 2016).
Private and public players try to be proactive in such disruptive and systemic offers through
intensive investment and “partnerships” which aim to prefigure future integrated services and
dominating platforms.

All the above elements from innovation management literature confirms the relevance of the
projects in igniting innovation dynamics; guidance is provided in terms of managing principles of
innovation projects, and of the strategic role projects can play in building organizations’
competitive advantage through direct and indirect contributions (for instance in the case of assets
dynamics).

Bridging these streams of literature points a blind zone: the ecosystem / platform literature only
consider that collaborative projects aim at delivering a profitable systemic offer (and fail if they
don’t), whereas the innovation management literature points towards a ‘“exploration project
approach” (Lenfle, 2008) which recognizes and put under control that the final offer, the relevant
partners, the market is to be defined during the project relying on a “learning by project approach”
(Brady and Davies, 2004; Maniak and Midler, 2014). Furthermore, co-innovation literature
contribution concerns a limited number of actors, while the conditions observed are setting the area
of study to a higher level of systemic-ness in the offer dynamics.

As we are investigating the unknown, design literature has been explored in order to provide
elements on cognitive process toward collective creativity, users’ context understanding, creative
mediation, collaborative platform design, artefacts use and design driven product innovation
process. Elements on interests’ aggregation and networked infrastructures were searched in the
innovation sociology discipline to contribute to the above.

The reviewed existing academic contributions provide elements for a better definition and
understanding of the concepts widely associated with the topic of existing ecosystem dynamics and
structure, but the research on emergent ecosystem appears to be still in its infancy, orientated
toward analysis of historical phases of emergency and blind spots appeared to be left in case of

strategy management in currently emerging ecosystems.
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How to support emergent ecosystem stakeholders, who face a working context within the
constraints of the current unstable and fast evolving state of affairs, requesting actions on a hard-to-
embrace sustainable and under-design overall roadmap?

The strategic management approach, that could drive to partners’ alignment dynamics, with impacts
in their positioning on the value network, in value capturing and therefore in financial sustainability,
is still under-explored.

We think that there are at stake here the factors of strategy definition and decision making which
will impact long term profitability of firms setting conditions for ecosystem structuring through the
participation to systemic and disruptive innovation projects. Such conditions will impact the
creation and sustainability of value encompassing the economic aspects and including social

impacts.

1.3 Considerations on the literature review

By bridging the empirical context and the theoretical investigation, it emerges that the ecosystem is
the adequate perspective for studying the systemic and disruptive innovation exploration and
deployment processes. The literature on innovation management, ecosystem and platform dynamics
covered the analysis of how to manage relationships toward innovation deployment, although these
two streams of literature evolved mostly independently. Strategy literature elucidates the relevance
and the mechanisms of ecosystems already established, as well as their role in the innovation
deployment, but few elements are provided on the initial steps of innovation exploration and its
relationship with ecosystem structuring. The literature on innovation management highlights the
key role of projects in resources mobilization, in keeping the focus on the final target, as well as in
mastering performance criteria such quality, cost and lead time; literature also elucidates the role of
the project as enabler of assets renewing dynamics for organizations, when facing multi-products
challenges. But the angle of observation from which such inputs are derived is mostly from a
limited number of actors and on the same linear value chain; few elements are provided on how to
drive a set of partners to engage in it and get aligned when the both offer and demand systems are
unknown.

From a complementary perspective, objects and concepts from the design literature contribute to
highlight the relevance of the collective action of creating a structure and to jointly enable the
creation of a dialogue space and knowledge creation and sharing through representations,
interpretation and transitions. Artefacts have been considered in their role of cognitive process
enablers, as potential contributor to the engagement process.

The insights provided by existing literature enable managers to perform strategic decision making
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when rules of the game are set among known actors, but not when the actors and the environment
are progressively defined. Nowadays, managers from private and public institutions need to get
aligned with variable internal, external conditions, time perspectives, and ill-defined demand
system; they miss guidance on how proceeding with it.

Once the challenges have been identified, we can formulate the research question and detail the

analysis frame underlying this PhD adventure.

1.4 Research question and PhD design

As emerged from the empirical context and from the literature review, a gap on management
guidance for systemic and disruptive innovation management in a strategic ecosystem structuring
context is missing. From this gap, we identify three questions which answers should provide
guidance to public and private managers in such situations. The research questions are presented
here below, as well as synthetic elements on the methodology we design for this research journey.

1.4.1 The research questions

Based on the above elements from the empirical and theoretical context, our research focuses on the
relationship between the ecosystem and the multi-partners’ project in the context of systemic
innovation dynamics. Both, the observation of facts related to evolution of several industries and the
existing literature on ecosystem and innovation management, they highlight the relevance of
additional insights on how heterogeneous partners achieve alignment in such a context during
innovation exploration, as a key step toward the ecosystem’s structuring and systemic and
disruptive innovation exploration and deployment. Therefore, we question how an innovation
project can be effectively managed in such conditions, if there is a specific pattern to be followed
and which variables impact project steering. How can we assess the performance indicators and
mediating variables impacting the performance achievement?

Literature review in design and innovation sociology disciplines elucidates the multiple roles of
artefacts in the cognitive aspects of the exploration process, but not insights are provided for the
effective selection and timing of use of artefacts in the context of systemic and disruptive
innovation.

Based on such elements from literature, we question the typology and timing of artefacts use in the

collective exploration process.

30



1.4.2 Research Methodology

Choice of the site
Once the gap identified and the research question formulated, we confirmed our initial interest in

the mobility sector. As far as choice of the industry and the projects to participate, the current
turmoil of the automotive sector in terms of technology, object, value network and business models
contributed in identifying the mobility sector as the investigation field with innovation management
challenges at the high degree of systemic-ness and disruptive-ness.

The choice of projects

Three projects were chosen as their typology is coherent with project characteristics relevant for
systemic and disruptive innovation (multi-heterogeneous partners) and as they are all contributing
to design the interaction space and to structure the autonomous-connected-electric-vehicle-enabled
mobility ecosystem. The ecosystem is the innovation locus defined by both, the empirical and the
theoretical context.

All projects have several heterogeneous partners, private firms and public organizations from
different countries, aiming at building a sustainable platform for services deployment related to the
connected vehicle.

The selected cases focus on topics at the core of the discussion for smart mobility, such as the
creation of new physical and digital infrastructures, new user experiences and revenue from car data,
and autonomous driving. The projects play a role in smart mobility enabling innovation diffusion at
different stages of maturity, and they all have a high level of potential impact in the strategy of the
involved partners.

The first case, developed by a consortium formed by four automotive manufacturers (OEMs), one
energy supplier, a service operator and one academic institution (we were part of it), aims to deploy
200 EV charging stations in two years along a national highways network. The second one,
developed by a consortium formed by three carmakers, two service providers, two private IT and
cloud operators and one academic institution (we were part of it), aims to create the prototype for a
marketplace to monetize data extracted from connected cars. The third case, developed by one
carmaker, in collaboration with a Tierl supplier and several industrial public and academic partners
(we were part of it), aims to create a shared vision of the autonomous mobility, as a first step toward

profitable services for autonomous driving integration into local urban environment.

The approach to data collection and analysis

Based on the constructivist epistemology approach, the qualitative methodology has been selected
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for observing the structuring and evolution of collective action. The research design is based on the
research-intervention method, through the active participation of the researcher to the three projects
chosen as cases to be observed. Through intervention research protocol, we could effectively
participate to actors’ evolution process on a time frame relevant to change dynamics ignition and
understanding. We observed the evolution of opinions, judgements, objects and shared

representations collectively built.

As per the complexity and the evolution dynamics of the object to be observed, we choose to
perform an iterative path, with loops between the literature analysis and the data collection and
analysis. From the literature review, we identified concept and factors to be observed relevant to
existing ecosystem dynamics and innovation management within context uncertainty. The evolution
of literature review was coherent with the evolution of the observed projects, and new management
challenges progressively discovered. The iterative process allowed the consideration of analysis
dimensions which were emerging along the process of ecosystem definition and that were not
foreseen-able at the kick-off of the research project or of the observed projects.

The selected cases provided abundant data from which we detected the elements relevant to
systemic and disruptive innovation management related to ecosystem structuring and needed to
answer our research question. Such cases are a sampling of a same phenomenon, ecosystem
structuring around digital enabled platform, and they have been selected in order to observe
innovation at different stages of its maturity. The choice of such a methodology is coherent with our
research object (Weil, 1999), because it is rooted in exploration, toward a simultaneous evolution of
research hypothesis, theoretical findings and concepts allowing the representation of real situations

and models for action ignition and performance assessment.

Empirical cases have been analyzed using frames initially defined. Frames set at the beginning
evolved toward a progressive integration of the feedback received from the field observation, and it
resulted in the generation of tools and frame for project management and further data collection and
analysis. The followed path has been a back-and-forth process between empirical data and

modelling.

Formalization of case studies

The collected data were analyzed and processed using qualitative methodologies described in
literature, such us coding and storytelling (Dumez, 2016; Dumez and Jeunemaitre, 2006; Yin, 1994).
The emergency of relevant factors through the projects development allowed us to design frames of
analysis, and tools for both, project goal achievement and simultaneous artefact performance testing.

Processes such as the dynamic of actors, evolution of objects and interactions have been reported
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using the storytelling, the narrative of how things (Dumez and Jeunemaitre, 2006)— organizations,
people, opinions, objects, etc. — evolve overtime and why they evolve in this way (Van de Ven,
1992).

Tools definition

In a first part, we position ourselves compared to existing literature in the field of ecosystem
management, in order characterize the factors and dynamics identified as key for its sustainability,
and in the field of innovation management to explore systemic innovation management processes
and tools related to such uncertain context. The exploration of the design literature helped clarifying
the cognitive process humans, individually and collectively, perform and how design methodologies
ad objects as artefacts might contribute to the process.

Through the active participation to the projects, we had the opportunity to observe and to contribute
to the partners’ path toward project completion. Challenges were various, from heterogeneity of
partners’ goals and internal procedures, to the lack of definition of offer and demand side in the
platforms projects were based upon. In order to support projects partners in solving the
chicken&egg dilemma between demand and offer definition, and simultaneously explore the
boundaries of the ecosystem, artefacts as management tools and objects were identified, proposed
or collectively developed, in order to progressively build alliances in order to co-define user needs
and platform offer when technical standard underlying offer and demand characteristics are not

stabilized yet.

1.5 Results

The described iterative research path allowed the achievement of different types of results, from elucidation
of innovation management process, to strategic insights for decision making in project choices for value
creation through systemic and disruptive innovation in the ecosystem framework.

From the innovation management perspective, we find elements to elucidate that systemic and disruptive

innovation projects present seven key management challenges partners have to face.

Challenges span from concept understanding to target definition. They can be designated as the alignment of
concepts and representation for value proposition definition, the information sharing among partners, the
alignment of in-house effort with project effort, the focus toward project completion, the awareness of the
strategic relevance of taking part to ecosystem related projects, the necessity of considering a wider target of

project, and the recognition of specific factors as ignitors to individual and collective action. The dynamics
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of actions performed to overcome the challenges drives to the identification of the process of partners’
alignment toward value proposition and concurrent and progressive structuring of offer and demand systems
through technical standards and service attributes identification. Such alignment contributes therefore to the
progressive structuring of the mobility ecosystem. During projects development, it appeared that demand and
offer structures emerge as results of iterative process in which partners progressively explore the offer and

demand in the project space, and influence in-house processes for allowing the project to move forward.

The path appears to be a collective and individual journey from several perspectives; as cognitive evolution,
as organization structure management and as social relationship-network structuration. The interplay
between the management challenges and the consequent actions from partners is formalized in a sequence of
four phases, through which partners overcome collectively the challenges and move forward the structuring
of the ecosystem of the connected autonomous vehicle. The four phases are related to concept sharing, to the
recognition of failure of targets initially associated to the project, to the readjustment of in-house practices to
accommodate project needs, leading to the phase of external value network extension and in-house network
expansion. As an additional element to the consideration of the alignment process, we show that the user
involvement contributes to value proposition definition and to partners’ alignment in ecosystem related

projects with un-defined offer and demand systems.

We also put under evidence the relevance of the cognitive and linguistic dimensions of the alignment
process. The management of such dimension is treated by recurring to the design discipline. We put under
evidence that for the effective management of the above dimensions, qui pro quo, concepts, new words, all
these elements represent a key variable to be managed since the beginning of the actors’ involvement in
collective action.

The assessment of each project on the prism of the mediating variables elucidated by the literature guides us
through the identification of project settings evolution, actor’s alignment challenges in a networked context,
and the knowledge management path partners performed individually and collectively.

We also provide insights on the typology and timing of artefacts use, related to the performance achieved in

the cognitive gap filling among partners.

From the strategy perspective, we propose to define such moment of structuring with the notion of « proto-
ecosystem » project in order to describe the process of collective action aimed at conceiving and setting the
condition for deployment of a systemic (and potentially disruptive) innovation.

It appears that partners need to consider the participation to such projects as part of wider value-
creation strategy, including a portfolio which management requires level of cooperation among
actors never experienced before by incumbents in a given sector. In order to create a product or a
service which addresses simultaneously the systemic-ness of the offer definition environment and
the disruptive-ness demand-value proposition environment, all the actors involved in the product or

service delivery are requested to operate in a more agile and collaborative modus operandi,
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contrasting with the traditional habits of established organizations. In order to create a desirable,
valuable(and therefore adoptable) product or service, a strong ecosystem of conception is needed,
and the strength of it is defined by the level of cohesion among participants, who should embrace a
same vision on how to gain a competitive advantage and the same risk of investing upfront,
accepting a delayed validation and judgement. Project perimeters and settings might be object of
evolution without jeopardizing the performance of the goal achievement, but achieving it through
the evolution. Such projects should be clearly differentiated by other innovation projects. We
identify four typologies of proto-ecosystem projects, on the basis of a 2-factor segmentation
(Interaction with headquarters and Project framing). Each typology presents advantages and

disadvantages related to a set of generic mechanisms we identified for the innovation deployment.

As a complement to the above assessment from a strategic decision making perspective, the
evaluation of the absorptive capacity per actor and per project, results in key inputs to decision-
making guidance in terms of internal organizational and project setting toward better innovation
exploration and deployment performance. All partners increased their absorptive capacities,
although they did it at different levels. As taking part to proto-ecosystem projects generates more
uncertainty of what was originally taken into consideration, the willingness to further invest into the
project itself varies among partners and it influences the increasing of absorptive capacity. The
different reactions might be related to each actor organizational setting and history and strategic
path in terms of evolution of positioning into the value network. A quickly moving field might de-
incent firms to invest in absorptive capacity, resulting in a low-value-capturing positioning in the

future.

From a strategic perspective, we elucidate the process of linking the project and the ecosystem. We
will show in our discussions and findings that an unexpected result appeared: innovative actors do
not chose to get involved into an ecosystem because of an inside-out path driven by assets or
strategies defined upfront, but following an outside-in path driven by the project that plays a key
role in igniting internal strategic dynamics of ecosystem partners. Furthermore, the potential failure
of a proto-ecosystem project in ecosystem structuring might not be negative, as value for each
partner can be fostered in other areas, if linked to a multi-lineage project perspective and strategic

assets building.

1.6 Structure of the thesis

The starting point of our research journey is therefore a comprehensive literature review in the
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disciplines we assessed as relevant to the research question, such as Strategy, Innovation
Management, Design and Innovation Sociology. The literature review is presented in Chapter 2
(Literature Review), with the indications of the theoretical frames relevant to answer the research
questions. At the end of the chapter, we present the gap we identified and that we aim to bridge
through our research. The empirical context and literature review elucidates the management
difficulties linked to context heavily characterized by the un-stability of factors defining the
environment on which players are requested to act. The research Methodology presented in Chapter
3 is designed for capturing in the most effective and thorough manner the salient factors and
dynamics of such management situations. The dynamics of actions among partners on the three
projects are rendered in the form of storytelling in Chapter 4 (Cases description). From cases
presentation, we present the elements emerging from data analysis, such as paths, impacting factors,
challenges and projects specificities, which will be highlighted in Chapter 5 (Findings and
Discussion).

The research work will be wrapped up in Chapter 6 (Conclusions), by a synthetic overview of the
research journey to the results, including theoretical and managerial contributions. Our work is
concluded by our assessment on potential paths to be pursued for future research in exploration
project management, as well as in sociotechnical regime shifting and users’ adoption models in the

context of ecosystem structuring.
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2 LITERATURE REVIEW

2.1 Introduction

Our focus is on the relationship between the ecosystem and the multi-partners’ project in the
context of systemic disruptive innovation dynamics. How to manage innovation and align partners
in such contexts of stakeholders’ action and users’ perspective? It questions the linkages between
ecosystem, innovation management and individuals taking part to the innovation process. The
research question aims at clarifying how project partners achieve alignment in such a context and
how such projects nurture the organization strategy through eventually participating in the
ecosystem’s structuring.

This chapter is dedicated to reviewing the relevant literature related to this question. The question is
a social, management and design inquiry at the same time. It is interdisciplinary by the very depth
of its location in the realm of situated problems.

As per the elements assessed on the empirical context, it appeared that one single discipline would
not provide models paradigms to answer our research question, and therefore we selected the three
disciplinary fields which we considered as complementary in giving the thoroughness of analysis.

Figure 11 Choices of literature review fields

INNOVATION
MANAGEMENT

STRATEGY
PLATFORMS

ECOSYSTEM
DESIGN

INNOVATION
SOCIOLOGY

Based on the selection of literature fields relevant to our research question, we elaborated a plan in
order to systematically conduct the literature exploration.

In a first phase, the analysis of the innovation management literature began with a “firm-centric”” and “new
product development focus”, and progressively extended into two directions (i) extending the scope of
players involved, however disregarding the “ecosystem” perimeter (ii) and pointing to the necessity to take

into account not only the product but also the multi-product underlying asset dynamic.
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This calls for investigating the strategic literature as a second step. We will tell a story of this field of
literature, showing its extension (i) from a firm centric approach to a value chain scope, and then to an
ecosystem focus (ii) from a relatively defensive “competitive advantage” paradigm to an “innovation based
competition” paradigm, where speed of learning and absorptive capacity are key.

Because of the disruptive aspect of the innovation, elements from the literature regarding the value

proposition definition and desirability toward users were included in our theoretical exploration.

As we are projecting ourselves into the unknown to be designed and collectively accepted, our
literature review journey will include a third step as a deep dive into the arena design and
innovation sociology, in order to add inputs on (i) individual and (ii) collective cognitive and (iii)
artefacts contributing to the alignment of the partners. Such process will lead us to include the logic
of individual and collective exploration of unknown into an ecosystem-structuring perspective
(fourth step).

The plan of literature review we designed and complied with is presented here below, with areas of

main interests according to the literature identified as follows:

Red: design and innovation sociology

Blue: Innovation management

Green: strategy perspective, ecosystem and platform

t: time as diagonal dimension
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Figure 12 Literature review time-plan and steps
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The path followed while analyzing the literature is explained by the need of deeply understanding
the obstacles and the opportunities behind the action in the ecosystem and the innovation locus of
relevant strategic considerations. We progressively analyzed each discipline from the narrower
scope of analysis in terms of the innovation paradigm and the context of action, toward the most
challenging one, described by the higher level of complexity of the context of action (heterogeneous
partners engaged in an ecosystem dynamics), and the higher level of disruption in the context of use
(toward the unknown realm).

In this chapter, the reader will find the introduction to the three disciplinary fields and the literature
review focused on the inputs academics provided from each angle to contribute to answer the
research question.

We conclude the chapter with the results we found from the literature investigation and the

highlights of the gap we identified and we aimed to fill through our work.

2.2 Innovation management: perspectives from firm to ecosystem

In the aim of exploring the phase of emergence of ecosystem in case of systemic and disruptive
innovation, our literature review naturally evolved to the detailed analysis of the available findings

on how organizations deal with innovation challenges from firm to ecosystem level. Competitive
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advantage seems unreachable if not coupled with a high level of digital technology, but technology
per se does not drive to such advantage if is not transformed into valuable deliverable for the users.
Strategic decision on value creation toward organization’s sustainability is also a matter of effective
management of the exploration and deployment processes. Which are the factors beyond
technology relevant to and which are the processes enabling the capture of such dynamic context?

Let’s explore what has been said so far by academics.

2.2.1 Innovation management at firm level

Firms challenge for detaining a competitive advantage is related to their capacity to differentiate
from competitors by repeatedly introducing innovation. Innovation sought by firms is nowadays
performant if deployed at fast pace and if it generates destabilization of objects identity and of
dominant design (Hatchuel et al., 2002; Le Masson et al., 2006). We are in the arena of intensive
innovation, output of firms activities must be renewed fast and firms can create value only by

innovation.

2.2.1.1 The seminal “school of thought”

The discipline of Management emerged from the needs expressed by companies. Taylor and Fayol,
concerned by low productivity of the factories and bureaucratic heaviness, they theorized principles
from practice in order to serve their role as leading managers and other managers who encountered
similar problems. Then the management research focused on case studies as the best method to train
leaders (Jolly, 1933). Only later, between 1950 and 1960, the specialization of functions drove to
the need of a set of techniques and of tools to be applied in a systematic way. One thus attends the
constitution of management like engineering, seen like the continuous improvement of techniques
(Hatchuel, 2000).

Literature in management has tackled group dynamics (Lewin, 1951), hierarchical control (Weber,
2009), political games (Crozier and Friedberg, 1977) and employees decision making. From the
consideration of employees as “automats”, authors moved toward employees guided by “bounded”
rationality, involving that they make decisions on the basis of a simple and individually-
understandable model of reality (Simon, 1983), using only partially satisfying but accessible
solutions (Cohen et al., 1972), and relying on external judgements and evaluation (Riveline, 1991)

or “invisible technologies” (Berry, 1983).

Innovation management emerged in the 1960 as a way to optimize R&D expenditures. It was born
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in a context where R&D investments became increasingly legitimate in big companies, relying on
compatible economic paradigms (Solow, 1974). Innovation management first appeared as forms of
R&D (Roussel et al., 1991), then authors progressively shifted their lenses to more focused
approaches. The New product development (NPD) paradigm has dominated the literature from the
1980s to the years 2000s. It put the emphasis on team coordination and optimization of resource

allocations and investments toward defined goals of time-to-market and cost reduction.

Historically, innovation management has been focusing on new product development. Scholars and
companies have been wondering about how to improve quality, cost and lead times of development
projects (Clark & Wheelwright, 1993; Clark & Fujimoto, 1991; Midler, 1995).

This contributed to dramatically improve theories and methods, theorizing and implementing
concurrent engineering, multi-project rationalization through platform strategies (Cusumano and
Nobeoka, 1998), frontloading approaches (Thomke and Fujimoto, 2000), fuzzy-front-end and
advanced engineering management (Khurana and Rosenthal, 1997).

In order to achieve the target of development time reduction, concurrent engineering implies
management principles such as: (1) to have the finality of the project as a collective first-ranking
priority and not only as a consequence of functional units roadmaps (2) to install an heavyweight
project manager as a transversal coordinator, who might be heard from the hierarchy and be
legitimate, (3) to foster the ability to intersect feasible sets of design spaces (Sobek 11 et al., 1999)
(4) to have experts not only give opinions or “best effort” but rather making them commit on
expected results (5) to have a framework for the design process management, in which tasks are
evaluated depending on their impact on the development cycle and convergence problems be
addressed (Eppinger, 1991; Yassine and Braha, 2003).

Firms performing in cost reduction while introducing innovation historically were linked to multi-
project rationalization through platform strategies, developing platform for one product and quickly
transfer it to other products, coupling this with a new organizational structure.

Product development cost reduction has been positively correlated to the interplay between new and
current technology, highlighted as a key factor in performance of Problem Identification and
solving anticipation to the very early stage of product development (Thomke and Fujimoto, 2000).
As interrelationships of components of a strategy have been proved to be among the drivers of the
strategy performance, product strategy and project portfolio plan must be considered simultaneously
in order to provide overall coherence to advanced engineering management (Khurana and Rosenthal,
1997).

The diffusion of these theories allowed increasing the pace of new product launches maintaining

R&D costs under control.
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While assessing the evolution of the NPD studies, we noted that a paradox appears between new
product management, and innovation management, as innovation based competition (Brown &
Eisenhardt, 1997; Midler, Benghozi, & Charue-Duboc, 2000) got increasingly tough, differentiating
on ever more fast-moving markets called for ever more innovative products, while streamlined
product development processes can only deliver products in line with the dominant design
(Abernathy & Utterback, 1978; Leonard-Barton, 1992). This stands as a great paradox since project
management initially ambitioned to manage innovation (Lenfle & Loch, 2010).

As open innovation kicked in, involving the commercialization of innovations from other firms and
the deployment of pathways outside their current businesses to bring new concepts to market
(Chesbrough, 2003), firm’s formal engagements as technology alliances among firms to support
individual innovation initiatives by technological resources’ combination (Deeds and Rothaermel,
2003; Dittrich and Duysters, 2007; Hagedoorn, 2002; Poot et al., 2009) must evolve in order to
increasingly consider external players not only as classical “suppliers” or “partners”, but rather as
“complementors” (Yoffie and Kwak, 2006) which have to co-invest upfront with the focal

innovating firm. Each has to develop complementary assets and offers (Teece, 1996, 1986).

2.2.1.2 Innovation Management from the viewpoint of the firm
A relevant evolution of this stream of literature is therefore linked to the innovation embracing as a

key element to competitive advantage building.

The first element of such evolution is the consideration of innovation models emergence and
selection. Once organizations embark in the journey of competition based in innovation, how do
they should get organized in order to manage performance in innovation projects?

The linear model of innovation management (Kline and Rosenberg, 1986) seems not applicable in
cases of innovation requiring a considerable amount of knowledge creation (Charue-Duboc, 2007;
Charue-Duboc and Midler, 2002).

Furthermore innovation perturbs established firm’s systems of production and marketing at
different scale, depending on the distance to current technological competences and linkages to
market and customers (Abernathy and Clark, 1985).

Exploration through multi-project lineage management has been highlighted as effective for the
innovation performance of a firm (Maniak and Midler, 2014). Such approach to innovation might
lead the firm to build innovation capabilities if the innovation portfolio is managed with political
astuteness and learning perspective (Borjesson et al., 2014), as well as to enhance value capturing
through the re-evaluation of the opportunities and the assets built during each exploration project
(Maniak et al., 2014).

As further element to give guidance to the exploration process, scholars identified a new type of
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project called “exploration project”, which aims to explore promising value arenas, discovering and
adjusting along the project its specifications, strategic impact, required partners, etc., and by
applying the expansive logic (Lenfle, 2016, 2008). The management of such projects requires
shifting from a “cost-quality-lead time” control perspective to a learning-based project management

perspective.

Performance of exploration accomplished by teams appears to be linked to the consideration of the
Full Value of an innovation integrated in a system, and to the Full-Value-guided project governance
steering upfront the exploration process itself toward a coherent alignment with the firm strategy
(Maniak, 2010; Midler et al., 2012).

This implies to manage and evaluate in parallel the triple impact of the project: (1) on direct profit,
since the disruptive offer can eventually be a successful “blue ocean” market success (Kim &
Mauborgne, 2004) (2) on firm resource and competences, since the project can be a commercial
failure but provide a critical update on firm competitive advantage (Brady & Davies, 2004;
Maidique & Zirger, 1985; Maniak & Midler, 2014) (3) on new exploration path discovery as project
can be seen as transitory frame fostering competences redeployment (Charue-Duboc, 2007).
Another issue with performance in innovation management refers to the paradox of local/global
horizons of exploitation and exploration. Certain sustainable, disruptive and systemic innovations
have local explorations, but for the firms they should be part of a global-scale deployment. A
potential solution to such paradox has been suggested in the case of the EV, by embarking
simultaneous explorations, in order to build different scenarios and drive a successful deployment
by unexpected combinations (Charue-Duboc and Midler, 2011).

The above peculiarities of innovation management impacts also the processes of business model
design, which must orchestrate firm’s action toward successful innovation deployment, and are per
se an object of innovation. Business models can nowadays be perceived as “schemas that organize
managerial understandings about the design of firms’ value-creating activities and
exchanges ”(Martins et al., 2015), and in the dynamics perspective of a trial and error process, they

can enable knowledge transfer mechanisms from individuals to the organization (Sosna et al., 2010).

A second important element of the evolution of this stream of research is the increasing
consideration of external players not only as classical “suppliers” or “partners”, but rather as
“complementors” (Yoffie & Kwak, 2006) which have to co-invest upfront with the focal innovating
firm. Each has to develop complementary assets and offers (Teece, 1986, 1996) so that the final
offer takes benefits from various contributions. The focal firm can leverage both its existing assets

and lines of products, incorporating ideas and expertise coming from a wide range of external
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contributors rather than only on internal forces (Chesbrough, 2003). It can also integrate a selected
pool of contributors deeply and early in a given development project to incorporate their inputs in
the DNA of a given project (Appleyard, 2003; Bidault, Despres, & Butler, 1998; Lamming, 1993).
The relevance of external players in shaping production and strategic decision-making, drives to the
criticity of the support mobilization within mitigated boundaries among them. The use of
discoursive resources to achieve this goal in presence of such “political coalition” has been
identified as key in the process of shaping players interests in the coalition driven by a multinational
company (Whitford & Zirpoli 2016). The relevance of such resources, such as the creation of
interlanguage among partners, is also recognized as key coordination factors through local sense-
making generation in large scale innovative projects LSIP (Lenfle and Séderlund, 2018).
Engagement dynamics must consider that each organization involved in such partnership-driven
project, has a dual agenda which keeps it onboard and investing: (1) feed its own strategic roadmaps
& assets to exploit after / aside the collective project (2) contribute to the collective project in order
to really build a successful and profitable common offer (Maniak & Midler, 2008; Segrestin, 2003).
It also appears that such systemic and disruptive innovation projects might involve industry
transition and they challenge the alignment partners developed internally, but which is very often
withholding the effective challenge of new technology or competition. How can the exploration and
deployment of an innovation be harmonized? Ambidexterity as the ability to operationalize
exploration and exploitation (Birkinshaw and Gupta, 2013; Duncan, 1976; Gibson and Birkinshaw,
2004; Tushman et al., 2010; Tushman and O’Reilly III, 1996) has been an answer to such challenge,
although exploration coherence within large groups, evolution between exploration and deployment
and governance still question academics. The ambidextrous ability to implement incremental and
revolutionary changes praised by the literature had been studied considering one actor entering an
industry but not in the perspective of ecosystem structuring.

From the perspective of the firm, it appears that innovation execution is more effective in
organizational ambidexterity organizations, although the harmonization of exploration and
exploitation appears to be linked to the locus of integration and the degree of structural
differentiation (Tushman et al., 2010). Nevertheless, the capacity of building dynamic capabilities
innovative features deployment on several product, it has been linked not only to the creation of
Advanced Engineering units, but also to the fostering of coordination patterns through resources
sharing between them and other units of the firm (Maniak et al., 2014).

Although positive links between ambidexterity and innovation performance have been extensively
described in the literature, organizational ambidexterity has been found as inadequate in considering
unexpected utilities emerging in specific situations such as contextual ambidexterity (Le Glatin et
al., 2018).
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Knowledge in unknown situations is a factor of success of innovation management as it might
contribute to reduce risks and selection bias in the decision-making process, reducing the gap to the optimal
choice (Le Masson et al., 2018). How can knowledge be better managed in a firm to foster innovation
capabilities?

As far as the firm performance in case of radical innovation, knowledge enabling radical innovation
can be fostered by internal corporate ventures for incumbent in mature markets (Maine, 2008), but
if we focus in disruption consequences on innovation management, peculiar mechanisms to insure
knowledge transfer from corporate venturing are needed (Stringer, 2000). But collaboration

fostering among teams in the realm of unknown is a more complex problem.

The emergence of a proto-epistemic societies of experts within a firm has been observed as a
governance of the co-extension of expertise fields to increase innovation potential toward disruptive
innovation (Cabanes, 2017), and the lack of common area of knowledge among them has been

linked to a deep re-organization of existing knowledge structures.
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Such elements pushed the consideration of expertise management a step beyond absorptivity of expertise field.

Interactions between individuals and the firm have been deeply assessed and identified as key part of the
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conception process, not just a resource of it. The angle of observation considered is within a given
organization in intensive innovation situation, linked to firm’s participation to technological
platform. The evolution of the community among experts is set to consolidate in the organization.
The analysis is focused on a specific procedure as a permanent component of a firm’s processes and
not as a transition object.

From a firm-centric perspective, we evaluate now the elements relevant to the dynamics of value

creation when innovation is explored and exploited through the actions of several actors.

2.2.2 Innovation management across the value chain

A noticeable part of the literature took as a unit of innovation management not only the firm but
rather an extended value chain. As consumers behaviors, regulations and corporate social
responsibility started questioning organizations established processes in late 90ies, the involvement
of suppliers in the management of a business activity based on customer demand became relevant to
protect profits (Lamming and Hampson, 1996). This is possible with different schemes of cost and
profit sharing.

From a supply chain vision of production management, firms moved one step forward in integrating
their activities with suppliers, through the integration of the suppliers inside the innovation
management models. The model of Co-development (Garel and Kesseler, 1998), called Early
Supplier Involvement in the literature (Bidault and al., 1998; Handfield and al., 1999; Imai and al.,
1985; Ragatz and al., 2002) is presented a priori as a privileged framework making it possible to
innovate within a product development project. It associates the interior designer closely and
several suppliers in the phases upstream, giving again degrees of freedom and making it possible to
innovate on technologies, architectures (Bozdogan and al., 1998). This mobilization upstream
makes it possible to increase the level of product quality and to reduce the times to market (Clark,
1989).

A further step toward activities sharing in a radical innovation process has been performed with the
cooperation with suppliers aimed at knowledge generation as competitive advantage factor to be
built together. The notion of Co-innovation (Maniak and Midler, 2008) is introduced as a specific

typology of partnership, as shown in the Table here below:
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Table 2 Differences between Co-development and Co-innovation partnerships

Co-development

Co-innovation

Small group of preselected partners

Early, ongoing involvement up to the time
of marketing

Invitation to tender based on the functional
specifications of the components

Clear segregation of responsibilities:
definition/attainment of performance objectives
on components

Ongoing, transparent interaction on
project platforms

Direct returns on investments through the
success of the new developed product

Opening of cooperation to those outside the
traditional channels

Early involvement, but with the possibility of
stopping before the product is marketed

Cooperation that focuses on priority value areas

Redefinition of the objectives and scope at each
intermediary milestone

Interaction that is governed by intellectual
property agreements

Business model partly founded on
knowledge externalities

Source: (Maniak and Midler, 2007)

The emergence of new knowledge, as well as the evolution of cohesion sphere might be at the
origin of exploration partnership among firms (Segrestin, 2003). Such partnership might be
considered an innovation management tool; nevertheless at the beginning of their partnership firms
experience unreliable conditions of coordination and cohesion.

Hybridization of offering (Shankar et al., 2007), enhanced by the digital technology, impacts the
effectiveness of innovation processes; the combination of adequate resources and capabilities of
supplier and manufacturer becomes a key element of innovation deployment (Ulaga and Reinartz,
2011).

Interfirm coordination mechanisms in a supplier-manufacturer value chain appear to be linked to
actors’ capabilities, choice on the degree of vertical integration, knowledge capital and strategic
intentions (Cabigiosu et al., 2013).

Inter-organizational innovation requires the consideration of knowledge nature in order to
understand which position in the competition firms can expect to have. The classification of
knowledge nature relevant to value chain has been proposed by Hall and Andriani, as per the

following Figure.
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Figure 13 The nature of new knowledge
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The link between innovation and value chain has been explored by literature, highlighting the
relevance of high levels of collaboration practices to achieve better innovation activities,
(Simatupang and Sridharan, 2005), including radical and continuous innovation (Soosay et al.,
2008). Literature elucidates the risk of failure to bridge knowledge gap associated to the knowledge
required to perform radical innovation is originated by the fact that the substitutive knowledge,
involving un-learning new knowledge (Nooteboom, 1996), requires the difficult unlearning process
(Hall and Andriani, 2002).

Choices are available for value chain participants to manage radical innovation, such as virtual
teams (Malhotra et al., 2001) and structure their relationship as a “network of interdependent
Suppliers » (Hall and Andriani, 2002).

Besides, innovation performance in the context of the value chain must also involve social
considerations, as acquiring and assimilating new knowledge should not disrupt value chain
members (Hall and Martin, 2005).

As roles in the value chain evolved due to the disruption of digital technologies and the
supply/demand roles disintegrated, the value chain structure can nowadays evolve to add the
consideration of direct or indirect competition and transformers, i.e. suppliers of complementary
services (Chanal et al., 2011), notion known as value network in the co-opetition discourse
(Nalebuff et al., 1996). Value sharing and capturing schemes in unstable environment should be
analyzed by value chain participants from this perspective. In the case of start-ups, business models
options identification might drive strategic choices, which will concretize firms action toward a

different positioning along the value chain (Chanal et al., 2011).
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The relevance of networks and the plurality of actors and conditions driving the value proposition
definition drove us to the extension of the literature review on innovation management toward the

consideration of the ecosystem perspective, which is developed in the following paragraph.

2.2.3 Ecosystem as the new locus for innovation management

The digital disruption enables platforms to deliver value propositions with an un-precedent level of
systemic-ness in the offer side and of disruption in the demand side, in a value network frame. If the
innovation of the product architecture, with no impact on the role of the incumbent in its traditional
industry, already proved to be source of evolution of innovation processes, and challenges to
traditional core competences within the organization (MacCormack et al., 2006), the disruption of
digitalization o product and service experience, modifying the way users experience products, it
questions company’s the role within a value network going far beyond traditional industry. The
relevance of platform renewal to go to emerging market has been stated for a firm involved in New
Product Development (Meyer, 1997), and on such elements more recent considerations on the
extension of platform dynamics and effects have been stated in relationship to innovation.

The successful deployment of innovation is enabled by the performance of identification of actors
of the related ecosystem as well as the definition of distribution of value within the network (Chanal
etal., 2011).

Continuous effort in pursuing innovation in technological domain can deliver the development of
organizational capabilities, and it might represent a strategy for organizations to reach and maintain
the leadership of a platform. Platform leadership is a structuring concept in our field of research
interest as the leader influences the innovation in its industry through an increased weight over the
network of firms and customers. In order to achieve such positioning in the network, the leader-to-
be must embrace a broad vision of value creation and recognize that certain products have value
only if connected to a network of complements. Therefore, in order to contribute to the value
distribution for the involved network, the innovation effort must be supplemented by
complementary innovations (Gawer and Cusumano, 2002). While exploring the coded theoretical
frame for platform leadership in the case of technological transition such the digitalization of
mobility, we found that the research focused so far on two analytical levels in terms of dimension of
the observed situation of TT (Technological Transition). The frame was identified for specific cases,
such as Intel and Microsoft (Gawer and Cusumano, 2002). The literature provides broad
considerations on which factors allows a progressive technological transitions, such as the change
of dimension of socio-technical regimes as part of the TT-derived configuration dynamics (Geels,

2002). Dimensions of such a regime vary depending on the TT and they need to align among

50



themselves in order to successfully contribute to the TT. The relevance of changes in linkages and
speed of them have been emphasized, as well as the role of social communities in variation of
regime toward deep structure, stability and retention (Geels, 2002).

Therefore, in order to enable a virtuous circle of value distribution, innovation deployment in the
context of an ecosystem must consider the socio-technical transition. Innovation management on
ecosystem is linked to socio-technical regime viability (Walrave et al., 2017), but the process of
ecosystem objects manipulation is not a “standard” management process. Challenges coming from
the systemic and disruptive innovation present an unprecedented level of complexity, as they
involve large changes in sociotechnical regimes dimensions, with unprecedented fast pace because
linked to digital pace and not only industrial pace. Literature points out the relevance of public
policies and regulators in the process of socio-technical transitions, as selection pressures nowadays
include the actions of institutional structures and conventions (Geels, 2004), and the possibility to
impact such transition is linked to the regime membership, the distribution of the resources for the
change and from expectations (Smith et al., 2005).

Based on actors’ coordination intention and locus of resources for the regime change, four transition

contexts have been identified, as shown in the figure here below:

Figure 14 Transition context typologies
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Systemic and disruptive innovation seems to be positioned in between Emergent Transformation
and Purposive transition context. In terms of resources needed to response to selection pressures, we
can affirm that the capabilities needed to explore such typology of innovation must be
complemented by capabilities coming from outside the technological regime of incumbents. We are
therefore in the External Locus of resources area, where structural changes of regime might happen.

As far as the modality of actors’ coordination for change, we are in between the co-evolutionary
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model and the coordinated and governed one.

When approaching the connected mobility transition, and especially for electric autonomous vehicle,
it appears that new networks of digital and physical facilities are needed in order to allow the
technological transition to be delivered, confirming the need of structural changes of regime.

As far as systemic and disruptive innovation, literature provides elements on management to be
performed by one single large company, as for the case of the indication of how it should manage
EV deployment, considered as systemic and disruptive innovation (Von Pechmann et al. 2015).

But such innovations are part of the complexity of the overall environment; the concept of
complexity can be characterized by the typology and dynamicity of interactions among sub-systems,

which happen at different scale and at different speeds (Morvan, 2017).

Cities can be described by their capacity to innovate, as they represent local ecology of knowledge,
in which heterogeneous entities generate new ideas through exchanges at different ground levels
(Cohendet et al., 2010; Simon, 2009). Creative power of the city relies on the ability to move
knowledge through layers; each layer has a role in the creative process of new knowledge
generation, and on its transfer from an informal micro-level to a formal macro-level. Such
knowledge flow associates our literature search to the paradigm of open innovation, as the
innovation enabled by acting outside the boundaries of the firm (Chesbrough, 2003), for which
innovation ecosystem represent a source of value creation increasing (Chesbrough and Appleyard,
2007). Through open innovation in projects development in an ecosystem structuring situation,
organizations can also use the knowledge acquired during an innovation project in a program
perspective, based on a multi-projects scale of deployment (Maniak and Marcocchia, 2018).

This tension between micro and macro, local and global levels could be balanced in the institutional
environment, in which knowledge networks emerge and create the space for open innovation to
spring from (Simard and West, 2006). Based on sustainable technology deployment case study, the
role of micro-local experiences in innovation and the ecosystem structuring has been stated, as such
experiences are linked to public policies and regulation evolution (Charue-Duboc and Midler, 2011).
The reflection on space for a certain typology of innovation to emerge appears to be the pertinent
one to evaluate the role of ecosystem in the exploration and exploitation of systemic and disruptive
innovation.

As far as tools for innovation management in ecosystem emergence, an input on tool deployment
for the EV diffusion has been used. A business plan linking several actors with no hierarchical
relationship has been deployed in the effort of generating a diffuse interest of complementors and
customers (von Pechmann, 2014). Nevertheless, the pilot of the tool, Better Place, was not
successful in generating by it the level of interest required to the project viability, with the
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consequences we all know. The management of such innovation is revealed in its complexity in
terms of competences, actors and timing, involving all departments within an organization with a
different timing compared to the one established with traditional design, engineering and
development process, as shown by the figure here below:

Figure 15 Systemic disruptive innovation management compared to traditional product development
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Beyond the use of the business plan as tool to harmonize actors participation toward systemic and
disruptive innovation deployment, literature highlights the role of innovation projects in external
partners involvement and user experience progressive construction for Platform growth (von
Pechmann et al., 2015).

Another element projects provide to the virtuous dynamics of partners involved in such typology of
innovation if the generation of new knowledge, essential to both, internal growth of business units
and external actors involved in the innovation exploration and deployment.

Such perspective is definitely helpful in our quest for systemic and disruptive innovation
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management guidance, and it deeply observes one actor. But how to steer the strategic decision
making from the perspective of several actors and how to get them aligned and involved to reach
the “timely manner” actions needed on von Pechmann’s business plan model?

The nature (digital versus physical), the geographic extend (global vs local), the typology of
industries involved (heterogeneous vs same or similar), a wider legal frame and unknown and
multidisciplinary management practices characterize the different positioning among what has been
studied so far. The width of the dimension makes the object a main factor for current and future
social and institutional changes.

From the above elements, literature on innovation management elucidates which are the peculiar
elements of it compared to New Product Development, especially related to perimeter of actions
and partners’ involvement. When organizations act to deliver the value proposition, their actions do
not only comprise decision making on creation of new product or new services, but also the
management of their assets. It is from project development that progressively organizations build
their assets, and in case of systemic and disruptive innovation, assets’ building happens in the
context of networks and it has strategic implication for the organization positioning in the existing
or emerging ecosystem. In the next chapter, we analyze the strategy literature to assess the key

factor of successful decision making in case of systemic and disruptive innovation.

2.3 Strategy: perspective from firm to ecosystem

The second angle of literature analyzes the management from the strategy perspective. We dug into
the literature taking a progressively widening lens as historically academic interest evolved from the
organization as focus of strategic decision making to the inclusion of the overall environment as
space for interrelated strategic decision making. Starting at the first level of analysis, the firm, we
enlarge our literature cognizance by exploring the value chain context, in which strategic
considerations must include the value creation dynamics emerging from outside actors in a supplier-
manufacturer-customer interaction situation. Sustained by the evidences of empirical context
assessment, industries’ platformization effects in strategies are assessed from a theoretical point of
view by questioning the literature on ecosystem as third and widest angle of literature exploration.
From a macro view of players, their complementarities and the alignment dynamic, to the systemic
deployment of interdependencies, we searched elements on partners’ strategic decision-making in
partners’ alignment in current theories, tools and methodologies for successful strategy in systemic

and disruptive innovation related ecosystems.
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2.3.1 Strategy at Firm level

As a first level of literature assessment, we searched for the insights authors in strategy provided to
managers in order to achieve a sustainable competitive advantage, from a competition based on

production performances to the competition based on innovation.

2.3.1.1 The “seminal school of thought” for the firm
Management discipline inherited the characterization of strategy derived from the military art of

defense. But as the internal and external challenges became more complex, the aim of defending the

competitive advantage changed.

The art of defining objectives and methods to achieve them in war conditions evolved from the
consideration of competitor’s knowledge and their psychological domination and optimal resource
deployment as key factors for a winning strategy, to the consideration of independent and specific
situations and the relevance of frictions from un-forecasted events (Machiavelli; Tzu; Von
Clausewitz, 1940) .

The management interpretation of strategy is more recent, and it was object of study after the
Second World War. How to build a sustainable competitive advantage compared to competitors was
the key question on the firm’s strategy formulation path. From it, different approaches can be
followed. Identification of the key elements of competitive-oriented strategy moved from the

resources management to the collective action and knowledge management.

Resources management as key factor for Strategy

The link between internal resources and success of strategy was first highlighted by Penrose’s work,
on which the heterogeneity of services generated by the firm’s resources were the source of the
uniqueness of the firm (Penrose, 1959). The formulation of a successful strategy was then linked to
the

consideration of such resources. Nevertheless the most diffused approach to strategy is the Porter’s
model (Porter, 1980) on competitive advantage acquisition through positioning of the firm itself and
its products. The suggested focus for strategic decision making was on the firm’s profitability
through its position in its sector and on its market, with marginal consideration on its resources.

A few years later, the firm’s performance in terms of profitability was questioned on a longer time
horizon, introducing the focus on its sustainability. Sector, market and product don’t always explain
the successful performance of a firm, therefore a zoom on the influence of internal or acquired
resources in profitability performance achievement was provided (Wernerfelt, 1984). For the author,
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firm’s capacity in recognizing, acquiring and managing such resources determines an additional
entry barrier, known as “resource position barrier”.

But such consideration of resources was not sufficient to justify firm’s success. In order to go
further in the analysis of resources typology, core competencies were identified as the ones enabling
the effective use of resources toward a competitive positioning (Prahalad and Hamel, 1990), as well
as the coherence of strategic intent at the top of the hierarchy (Hamel and Prahalad, 1990). The
path for complementing the strategy theory formulation with its implementation was then open, in a
context in which modifications in global competition, customer expectations, regulation and

technologies disrupted known paths and paradigms (Prahalad and Hamel, 1994).

In order to answer to the operational need of the transition between resource management and
implementation toward sustainable competitive advantage, the identification of strategic resources
has been studied, with the assumption of stable differences in resources’ distribution among actors
and a reflection on the characterization of firm’s resources is performed on the basis of the notions
of heterogeneity and immobility of resources. As a result, a new theory emerged, as Resource Based
View of the firm and a model is proposed (VRIO) in the aim of discovering the unique resources

and capabilities enabling a successful strategy deployment (Barney, 1995, 1991).

Focusing on the last part of Barney’s model (i.e. the matching between resources and organization’s
structure and capabilities to exploit them), Durand highlighted the key impact of the organizational
mechanisms deployment in strategy success. Strategists should then consider two dimensions of the
organization, its structure and its culture for effective leadership of collective action in social
representations toward the construction of reality (Durand et al., 1996).

A distinction is therefore emphasized between two phases of resources management: the selection
and the exploitation (Makadok, 2001). In a first phase, managers should perform the selection of
resources available, but under-evaluated by the market resource. As a following step, they should
deploy such resources in order to generate dynamic and firm-specific capabilities toward a
combined use of resources. Such process should provide organizational features difficult to imitate

and to transfer, for a sustainable competitive advantage.

To build on the extension of competitive advantage building through use of resources, interconnection typologies

among firms appear to impact on resource use performance more than the resource typologies (Lavie, 2006).

This is the reason why, from a resource management perspective, we address further inquiry in the literature by
widening the angle to the value chain in a following paragraph, and we assess the interconnection by exploring
emerging typologies of collective actions to complement the vision from an organizational structuring point of

view.
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As a complement to the above view of the strategy within an “established” view of the firm, we searched for

academic analysis of new forms of strategic alignment toward shared results or performances.

Strateqgic collective actions as alternatives to established organization

We investigate what has been written about such emergence phase and we found elements related to collective
action with no established organization (Wilhoit and Kisselburgh, 2015) and individual’s actions toward the

creation of an institution (Lawrence et al., 2002).

In the first case, taking a step away from established understanding of what an organization is,
aggregation of individual activities toward a common goal appears to happen through
communication when referring to proto-organization. In the case of a group of agents, achieving
together and dynamically what could not be accomplished as separate actions is a process in which
intentionality exist without formal definition or framing. The proto-step is relevant to better
understand the mechanisms behind what formally will exist later. In this case, the motivation
toward collective action is the personal concern, that can generate aggregation by coordination or
communication in organizations (Bimber et al., 2012, 2005) or by simply individual acts and
communications add up (Wilhoit and Kisselburgh, 2015). The relevance of material consequences
as part of the process of structuring something (which links us to the relevance of using artefacts) is
underlined. It is a confirmation of the relevance of the iterative process of structuring.

From the generative context formed by a collective action without organization, we then moved our
interest toward the context of the generative context formed by repeated interactions among

individuals.

The concept of proto-institution has been linked to repeated interactions, high level of involvement
and embeddedness of collaboration among partners in order to achieve common understanding and
practices (Lawrence et al., 2002).

Lawrence’s process of proto-institution formation can be represented as follows:
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Figure 16 The path of institution formation
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For Lawrence, repeated interactions drive to common understanding and practices, which form the
object that define the field and parallel, these institutions reshape the ongoing patterns of
interaction, influencing the formation of institution.

But in the article no information is provided in terms of partners’ selection procedure for
collaboration establishment, beyond the fact that partners shared the initial goal of providing a
multidimensional problem solving scheme to nutritional issues. It appears that the idea of
generating an institution is not part of the initial target of the collaboration among partners, but that
the strong engagement and embeddedness into the institutional field might result in one.

Operational details on collaboration establishment, such as interaction starting event, or possibility

to change number or typology of partners along the way, are not provided.

2.3.1.2 Strategy for the firm in realm of Innovation

Another stream of literature in strategy focuses on the firm and the implications of strategic
decision making for innovation performance. From the above described competition arena, a new
battlefield had been opened by the introduction of the technological perspective, as technological
change can be a creative or a destructive force depending on the strategy firms apply (Utterback,
2004), and that innovation is “a dynamic and strategic variable” to firm’s survival (Suarez and
Utterback, 1995).

As the locus of innovation and the barriers to innovation are changing depending on the stage of
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development of the innovation itself, the competitive strategy of a firm was historically linked to the
ability to dynamically orchestrate its efficient production and innovation capabilities (Utterback and
Abernathy, 1975). Considerations on strategy toward production efficiency as a final development
stage of innovation led to the definition of technologies as standards in an industry as the paradigm
of dominant design (Abernathy and Utterback, 1978), whose emergence modifies the competitive

environment of the firm (Suarez and Utterback, 1995).

Established strategic decision making, as to be the first to move for competitive advantage gaining,
was challenged by the dominant design paradigm. In fast pacing industries, technology and
commercial strategy decision making appeared to lead to different results depending on the moment
of the decision making compared to the path of dominant design establishment in an industry and
that observation of the convergence trend toward architectural standardization should lead overall
strategic decision making for survival (Christensen et al., 1998).

As the typology of innovation can be defined by the link between the core and the components of a
product or process (Henderson and Clark, 1990), and that architectural standardization implicates
the standardization of interfaces and components (Ulrich, 1995), modularization (Baldwin and
Clark, 2000) emerged as key element for strategic decision making.

Modularization can act as enabler of complex system management and enhancer of innovation
performance of a firm, but the level of modularization might be designed with the awareness of the
negative performance linked to excessively refined modules which prevent any local adaptation of
innovative solutions (Ethiraj and Levinthal, 2004).

As modularization implies interfaces and complementarities redefinition among components, it

impacts assets management strategies and innovation performances.

Performance and assets management

In the path toward assessment of the most effective path toward competitive advantage
sustainability while facing changing external conditions within an industry, strategic decisions, such
as investments in specific productivity innovation, have been linked to dynamicity of heterogeneity
of rivals resources and capabilities (Hoopes et al., 2003), as well as managerial decisions and
consequent business performance have been linked to specific typology of firm’s capabilities, the
dynamic managerial capabilities (Adner and Helfat, 2003). The performance on product innovation
could then be assessed on the basis of the complementarity of the assets controlled by the firm as
complementary components, distribution channels, production, service, etc (Teece, 1986), and on
the basis of the consideration of the social capital (Tsai and Ghoshal, 1998). Social capital
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components, intended as structural, relational and cognitive (Nahapiet and Ghoshal, 1997), they
dynamically interact to foster trust generation among business units and to deliver product

innovation in a given firm (Tsai and Ghoshal, 1998).

The diffusion of systemic innovation, as product and process innovation requiring multiple
interdependent firms acting and changing their processes, has been linked to the typology of

interdependences among multiple projects (Taylor and Levitt, 2004).

As highlighted by this widening of innovation perimeter in the academic research, the increasing
pace of technological change and increased market instability led to progressively shifting from a
paradigm of a static view of assets, products and strategy to a more dynamic one. Discontinuity in
technological trajectory might drive to the emergence of a new paradigm, as driven by interplays
between scientific advances, economic factors, institutional variables, and unsolved difficulties on
established technological paths (Dosi, 1982). On the assets side, the focus of a new paradigm is
therefore more on the pace of transformation, than on the stability of them. The environment in
which firms act is not taken as a given element to which firms can only adapt to, but as a factor on
which firms can have an impact and can modify.

On the product side, the focus is no more on the protection of an established position and on very
profitable businesses, but on the frequency of new products launch to generate long term
profitability on the base of an extended product range satisfying a more segmented market.

This shift has been firstly recognized as an innovation based competition (Benghozi et al., 2000),
intensive innovation context (Le Masson et al., 2006), hyper-competition (d’Aveni and Gunther,
1995), and time-paced competition (Brown and Eisenhardt, 1997). In such context, firms should not
focus on current position protection, but rather on constantly improving and implementing
proactivity, i.e. steadily attacking. The strategic perspective therefore shifted to assets building and
exploiting, toward dynamic capabilities fostering ((Eisenhardt and Martin, 2000); (Teece, 2007);
(Winter, 2003))

Management of capabilities becomes a fruitful field of exploration in unstable markets with rapid
technological change. The characterization and the dynamics description of management
capabilities of internal and external competences both drive to influential insights on how to steer

strategy to identify new opportunities and to organize to capture them (Teece et al., 1997).

External environment perspective

Literature points out that, as an evolution step from the controlled environment of Porter’s internal

value chain in terms of innovation performance linked to strategic direction, firm’s competitive
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strategy must consider also the external environment as a factor impacting innovation performances
(Porter and Stern, 2001). New arena of strategic actions emerges as target for innovation-driven
strategies. With the paradigm of the Blue Ocean, innovation contributes to the proposition of a
value without precedent, toward the achievement of firm’s brand value increase, cost reductions and
later mass market adoption (Kim and Mauborgne, 2004).

But favorability of market conditions becomes a difficult factor to predict as far as strategic
decision making is concerned. Strategic flexibility (Sanchez, 1995) and multiple-product innovation
path for insight probing (Andriopoulos and Gotsi, 2006) have been specified as priorities in firm’s
strategy to overcome such instability.

Multiple product innovation has been described as driven by a balance between change and chaos;
the simultaneous adaptation of product creation to changing markets and technologies is fostered by
design freedom and broad communication with few, specific and clear structure and responsibilities
in the process (Brown and Eisenhardt, 1997). Straightforward, simple guidelines are needed for effective
strategic decision making (Eisenhardt, 2013), and simplicity is key to reach objectives over chaos.

Market uncertainty questions firms’ assets and capabilities adequacy. The resource based view of
the firm did not take into consideration the evolution of assets and capabilities under uncertain
conditions. Among the capabilities to be fostered in a firm facing uncertain markets, literature
highlights the heuristic process and knowledge management.

The heuristic process on one side, it appears to be related to better strategic decision making.
Although the learning of heuristics has been identified in the action of experiencing something, with
a specific order (Bingham and Eisenhardt, 2011), the performance of it in the strategic context has
been particularly linked to coordination mechanisms among managers (Vuori and Vuori, 2014) in
uncertain markets in which firms deal with numerous, but fast-paced and uncertain opportunities (Bingham and
Eisenhardt, 2014).

As far as knowledge, we found elements in literature linking it to the value creation in an
environment characterized by uncertainty and dynamism, as value creation is achieved also through
knowledge, which is a key resource to develop and sustain competitive advantages (Teece et al.,
1997). As part of the dynamic capabilities, knowledge management is part of the skill to
continuously combine tangible and intangible assets (Teece, 2007).

Based on the above elements, the management of knowledge creation, transfer and application

emerged as key capability for competitive firm; a new management concept rose.

The introduction of absorptive capacity

In this stream of approach (dynamic perspective), an organizational routines and strategy processes
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have been linked to the creation of dynamic capability linked to absorptive capacity. (Lane et al.,
2006; Zahra and George, 2002).

Based on the seminal paper of Cohen &Levinthal, organizations seeking competitive advantage
through innovation capabilities must foster the absorptive capacity, i.e. the capacity of valuing,
assimilating and applying new and/or external knowledge. Such capacity at organizational level is
linked to the interfaces of the organization with the external environment and to the transfer of
knowledge among sub-divisions, and individuals part of them (Cohen and Levinthal, 1990). We can
note that the notions of resource and competences evolved including a competence of information
appropriation and comprehension, as key assets of an innovative firm. The individuals’ contribution
in such innovation performance dimension is relevant, as literature showed that individuals can
become innovation catalysts when accessing to diverse knowledge through a closed network
(Tortoriello et al., 2014), and that knowing communities are generated by their repeated interactions
fueled by common interest (Harvey et al., 2015). Furthermore, the link between different skills
within organizations modifies individuals’ ability to influence expectation formation toward a more

accurate prediction of technological potential advances in the market (Cohen and Levinthal, 1994).

Individuals are therefore key for integrating tacit and external knowledge in capability change and
innovation performance of a firm. As far as tacit knowledge, capability changes of a firm can be
seen influences by individuals’ interactions performance, built on the wiring the cognition of
humans to acquire tacit procedural knowledge (Kogut and Zander, 1996). Such knowledge is
embedded in social relationship, it has an unpredictable path and it is influenced by the identity and
the normative boundaries of a firm.

Individuals’ ability to transform external knowledge for a firm’s innovation capacity increase has
been stated; it has been linked to their position in the firm internal social structure, especially when
holding positions with a high concentration of structural holes of the internal knowledge sharing
network (Tortoriello, 2015).

Social mechanisms appear therefore enablers of innovation-driven competitive advantage of the
firm, as conditions for a firm to sustain a competitive advantage related to process and product
innovation is achieved through realized absorptive capacity enabled by social integration
mechanisms within the firm, and deployed with protection mechanisms to avoid spill overs (Zahra
and George, 2002).

Once stated that absorptive capacity is an enabler factor for firms’ competitive advantage in an
innovation-characterized environment, the measure of a firm performance on such capacity appears

key to strategic decision making.
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Absorptive capacity evaluation can be done through appreciation of acquisition, assimilation,
transformation and exploitation of external knowledge, as well as different managerial processes,

organizational structures, knowledge about new markets (Camison and Forés, 2010).

Such performance can be enhanced by peculiar external environments as in the case of cities for
Knowledge Intensive firms (Cohendet and Simon, 2008), providing a specific knowledge fuel
within the firm, and by the firms’ interaction with particular actors in the city as the creative
collectifs (Simon, 2009).

From the focus on the firm, we widen the scope of our literature review on strategy to the

consideration of the impact of external actors contributing to the firm’s activity.

2.3.2 Strategy from the firm to Value Chain perspective

As a second level of literature assessment, we searched for the insights authors in strategy provided
to managers in order to achieve a sustainable competitive advantage, through the partnership

creation and management with actors directly related to the firms’ core business and activity flow.

2.3.2.1 The “seminal school of thought” for the Value Chain
A large literature in strategy also considered firms trajectories as dependent from upstream and

downstream actors. This means to pay attention to both buyer-supplier relationship in order to
optimize costs and cooperative attitudes, and also to the relevant typologies of alliances and allies to

maximize value creation and collection.

Starting from questioning the origins of the buyer-supplier literature, we learnt that the relations
buyer-supplier has been studied in relation to the methods of assessment, in particular of control of
opportunism, of the supplier, within the framework of the theory of the costs of transaction and
theory of the agency.

The costs of transaction (Williamson, 1975) indicate the costs of search of partners, negotiation and
contract signature. The literature largely investigated the relations buyer-suppliers, while seeking to
define the methods of incentive, coercion and monitoring making it possible to make so that each
partner invests in the relation and does not use asymmetry of information to develop opportunistic
behaviors (Baudry, 1993; Williamson, 1985). However, this literature relates to relations buyer-
supplier where the contents of the exchange are defined and not in becoming. However the

partnerships of R & D are by nature very difficult to even tally ex-handle, which increases the cost
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of transaction drastically, returns the drafting of a “complete” contract impossible. This opens the
way with various possibilities of handling in particular by the supplier (Neuville, 1998).

The relation of agency is a “contract in which a person (or several), called the main thing, resorts to
the services of another person, the agent, to achieve on its behalf an unspecified task, which implies
a delegation of decisional nature to the agent” (Jensen and Meckling, 1976, p.308). The asymmetry
of information of this relation generates two types of problems then. Before the contract, the anti-
selection characterizes the situation where the agent masks part of reality in particular to obtain the
contract. After the contract, the behavior of the agent can not correspond to what was agreed. All
this involves costs of monitoring: cost of systems design of incentive, information system allowing

the control of actions etc.

This opportunism can be modulated by a more relational approach, which locates the transaction in
a trajectory of medium term, an episode in a continuous social relation, bringing into play
mechanisms like confidence or the reputation, avoiding opportunist behaviors of short-term
(Larson, 1992; Rindfleisch and Heide, 1997). This approach of constitution of “panel of suppliers”
was a practice generalized in the Nineties, which resulted in repeated preselection of the same list of

suppliers.

In order to go beyond the above elements on transaction-based relationship, Richardson added the
co-operation, based on the inter-connected nature of the organizations and the activities which are
“related to the discovery and future of estimate wants, to research, development and design, to the
execution and coordination of processes of physical transformation, the marketing of goods and so
one” (Richardson, 1972, p.888).

The partnership is presented thus in the form of alternative coordination to the market and the
hierarchy, which finds its justification in the fact that the activities of the companies are
complementary and require a coordination. The origin of the cooperation among organizations can
be found in heterogeneous conditions, such as existing relationships, institutional links, or resource
dependence (Galaskiewicz, 1985; Oliver, 1990).

The process of giving structure to cooperation among organizations has been modeled, as reported

in the figure below:
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Figure 17 Process of development of cooperative InterOrganizational Relationships

NEGOTIATIONS COMMITMENTS

of joint expeciations for future action through
risk & trust through

(v formal bmgmnmg | C formal legal contract

informal sense makmg - psycholegical contract )

ASSESSMENTS

based on:

Qeiﬁciency
equity ‘)

~ EXECUTIONS

of commitments through

» role inleractions ﬁ\l
personal interactions <

Source: Ring and Van de Ven, (1994)

The hypothesis of such model is that the commitment to act is derived by the initial negotiation of
appropriate, minimal expectations among participants, but they involve socio-psychological
processes for the participants to make sense of the collaboration as “congruency is a cumulative
product of numerous interactions” (Ring and Van de Ven, 1994).

Opportunities arising from the cooperation are defined as benefit (private and common benefit for
the relative scope ratio calculation), although the relationship between benefit and value is not
mentioned.

In the manufacturing industry, value chain strategy have been analyzed based on supplier-
manufacturer dependencies linked to capacities and knowledge and inputs have been formulated on
strategic decision making options linked to components’ modularity (Fine and Whitney, 1996).
Nevertheless, when the modularity is managed through outsourcing, systematic assessment of
managerial decision is required in order to avoid poor architectural knowledge performance (Zirpoli
and Becker, 2011).

In order to extend the characterization of resources toward meaningful selection for performance
achievement, the process of creating and capture value in liaison with alliances, external resources
and internal capabilities started to be explored (Bowman and Ambrosini, 2000; Doz and Hamel,
1998; Hamel et al., 1989).

From a static view of firm’s relationship, literature evolved through a dynamic vision of the value
chain. As introduced by Charles Fine (Fine, 1998), the strategic focus shouldn’t be on a single

company, but on the entire value chain dynamics, whose network needs to be carefully designed
65



and coming changes and related capabilities fully understood. Dynamics between product
architecture and industry structure are visualized on a helix, specific to an industry and on which all

industries seem repeatedly conform to.

The Helix model of cycles of strategic decision making, alternating integration and dis-integration

in an industry is presented below.

Figure 18 The clock-speed double helix
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The design of the supply chain is then identified as key to future performance of the firm in the
above helix dynamics, but we are still in a context in which the value proposition is defined by one
actor and no industry boundaries blurring are taken into consideration for the strategic decision of

actors.

Value chain performances

As far as resource generation and management angle, several forms of connections to the external
partners are nowadays available for firms to maximize their resource use. In case of alliances or
venture, several combinations of decision making on resource management can be possible. Based

on the seminal work of Gulati on inter-firm alliances for co-development or provision of good or
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technologies, we know that such networks generate new form of resources, source of strategic
opportunities (Gulati, 1998). The path toward competitive advantage building might vary from
industry and from number and typology of alliances. In the case of technology ventures, partners,
often incumbent and entrepreneurial firms, they manage resources as power-balance game, on
which resources needs, uniqueness of the resources, defense mechanisms and alternative partners’
choices define firm’s investment strategy in such ventures (Katila et al., 2008). An interesting
perspective of how alliances portfolio choices can impact firm’s performance has been provided in

the case of portfolios® visualization in the context of an entire industry (Ozcan and Eisenhardt, 2009). The
relevance of extending the consideration of an alliance in order to optimize strategic choices is also reported in
markets portfolio consideration. Markets portfolio’s overlapping among firms participating into an alliance, as
well as the awareness of potential asymmetric incentives deriving from such situation can influence firms’

behavior within the alliance, and the performance in building a competitive advantage (Khanna et al., 1998).

Literature highlights several positive contributions of alliances to firm’s performances. Alliances are source of
different performances in resources’ alignment among partners, being alignment possibly characterized as
supplementary, surplus, complementary, and wasteful, each impacting differently the alliance performance (Das

and Teng, 2000). Das and Teng also related the alliance formation to the resources profiles of partners,
highlighting that imperfect mobility, imitability, and substitutability of resources might lead to easier
alliances formation. Alliances can therefore be a tool of competitive advantage generation as firms
might be in a position to identify new business opportunities outside the alliance.

Alliances are also contributing to firms’ learning in network context, as they provide information, which, when
cumulated, might drive firms to generate new alliances through the network (Gulati, 1999). A network emerges
from the rules generating the decision to cooperate, and firms extract value in participating to the
network (Kogut, 2000). As reported in the automotive example analyzed by Kogut, the ignition
factor for cooperation is the rent coming from coordination with suppliers, as enabler of time-to
market reduction and production cost reduction. External network should provide firms with
interconnections to others and access to heterogeneous, imperfectly mobile resources, but firm’s
relational capability will allow better performance in gaining and sustaining competitive advantage,

if the fostered relationship is valuable and interactive (Lavie, 2006).

Alliances among competitors in the same sector, involving a limited number of participants, have
proven to be effective in providing access to information on competitors through an unformal
channel parallel to the formal alliance frame; the value of such information applies to the deepening
of existing knowledge through sharing it internally (Hamel et al., 1989). The initial steps of
assessing the strategic compatibility and the value creation logic of partners have been identified as

the foundation of an alliance among few partners with identified roles within the same industry and
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a frame provided to assess alliance’s benefits (Doz and Hamel, 1998).

Based on Doz and Hamel logic, alliance’s performance depends on the typology of alliance, and is
not successful because it lasts, but because it contributes to the market definition, and it allows a
shift in competitive strengths. The lack of emergence of new skills through the co-creation of new
knowledge will impact heavily and negatively the alliance performance in the long term for dealing

with uncertainty.

In a value chain context, we questioned how a firm can seek the sustainability of an alliance. Both,
the role of heterogeneity in organizational labour (differential labour) in transforming so-called
‘inanimated’ resources, as well as the power relationship among actors involved in the economic
transaction (Bowman and Ambrosini, 2000), they should be considered for sustainable strategy for

an individual firm in a buyer-seller relationship.

The source of competitive advantage is therefore inside the organization, “somewhere within the
firm’s transformation process” (Bowman and Ambrosini, 2000), and outside the organization, in

steering the bargaining relationship between resources suppliers and the firm.

Based on the above consideration, a linear flow of value could be designed, when markets are
considered unstable, but the process of use value creation is a linear sum of elements in which

interactions are direct sales between two types of actors.

Figure 19 Summary of process of value creation and value capturing
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Another stream of value generated by alliances is the knowledge generation and capitalization. The

learning process during a strategic alliance was described as sensitive to the setting of initial
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conditions of the alliance itself, to the interdependencies between learning in various dimensions.
The alliance performance focus was set on actions such as clear definition of the task to be
performed, routines coherent with internal organizational context of each participant, the design of
interfaces between partners, and initial expectations of partners toward the alliance (Doz, 1996).
Doz’ assessment of performance relies on alliance efficiency and partners’ equity and adaptability,
which re-adjustment is dependent on the learning process kick off and development. A not too
deterministic, not dominant, not well defined (rather too emergent) strategic context hampers
cooperation, and therefore learning potential.

But as new interfaces emerge as the main driver for value chain disruption and reconfiguration
(Jacobides et al. 2006), and platforms allow the capturing of the value created by these new
interfaces (Gawer Cusumano 2003, 2014), strategic challenges evolves rapidly, and impact the
design of the value chain as well as of the organization structure, making it an on-going process as
well as a firm’s core capability (Fine et al., 2002). This context impacts also the learning output for
value chain participants as well as the factors driving it.

Let’s explore the value chain from the innovation perspective.

2.3.2.2 Strategy in a Value chain and Innovation paradigm

As product innovation has been detected as one factor leading to competitive advantage (Koufteros
et al., 1997), the supply chain management (SCM) has been characterized as one among
organizational practices impacting product innovation and therefore influencing organizations’
competitive advantage performances (Li et al., 2006). Strategic supplier partnerships become the
focus of competitiveness-seekers’ agenda.

Contribution of strategic decision making on value chain to innovation performance

Partnerships can contribute to innovation performances, and therefore competitiveness of a firm, in
several ways. If we consider technological alliances for instance, they can provide resources
exchange and social status recognition among customers or other partners, based upon resources
profiles of partners (Stuart, 2000).

Another significant impact of alliances concerns their role as enabling firms to achieve better
performances in knowledge management. Literature elucidates alliances contribution to external
knowledge application through integration and utilization of it within a firm participating to an
alliance (Grant and BadenFuller, 2004).

New knowledge assimilation in R&D alliances and in international joint ventures has been linked to

similarity of business, problems and priorities, organizational structures and dominant logics among
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participants; trust appears not to be driving the learning performance (Lane et al., 2001; Lane and
Lubatkin, 1998).

Strategic alliances and value capturing have been studied from the alliance governance angle.
Governance choices appear to be linked to appropriation concerns, linked to firm’s ability to
capture a fair share of the value created by the alliance, and this capturing ability is related to the
uncertainty of future specifications, costs and identification of partners contributions (Gulati and
Singh, 1998). Alliance partners try to frame by governance their reluctance of ongoing need of
mutual adaptation and adjustment related to activities composition and interaction. Uncertainty in
this study is associated to existing elements.

One way to frame this reluctance might be to enter into repeated equity-based alliances, but
literature warns us on the potential negative consequence of such partner choice repetition as, in
case of technological uncertainty, firms performance might be diminished (Goerzen, 2007).
Uncertainty of external factors can therefore disrupt value chain positions of partners, and more
complexity is added to strategic decision making. Along with the consideration of the value flow,
systemic innovation was recognized as disruptor in terms of value chain positioning, as it implies
significant transformations of the role of certain actors along the value chain, from suppliers to
service providers (Afuah and Bahram, 1995).

The progressive extension of the chain

Furthermore, the digital technology deployment imposes a revision of the strategy approach as well
as an empirical relevance on it in order to comply with the actual complexity of the context on
which organizations operate. The perspective on the value chain evolution has to be widened by
involving the connected and empowered consumer into the process of creating the value proposition
as enhanced experience for him. From firm centered to customer oriented, the degree of future
user’s involvement into the value proposition definition process might vary. The interaction
between the firm and the consumer is the locus of value creation and capturing, and co-creation as
process of joint problem definition and solving through active dialogue in an experience
environment, it appears to be the path toward performant interaction (Prahalad and Ramaswamy,
2004a) and competition winning (Prahalad and Ramaswamy, 2004b).

Market is therefore co-defined by firms and consumers, as shown in the figure below:
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Figure 20 The emerging concept of market
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As we can note, the value creation logic evolves. The extension of actors to be considered as part of
the value chain and involved in the value proposition design in systemic and disruptive innovation
pave the way for the consideration of value networks as the next step of analysis for strategic
decision making for creation and collection of value, especially in cases where digitalization impact
supply and demand chain (Peppard and Rylander, 2006). Value co-creation is taken to a wider
horizon, and we therefore question the realm of ecosystem as the next step of our journey into

strategy literature.

2.2.3 Strategy from Value Chain to Ecosystem perspective

As found in existing literature on this topic, a new form of competition appeared, in which
“companies co-evolve capabilities around a new innovation: They work cooperatively and
competitively to support new products, satisfy customer needs, and eventually incorporate the next
round of innovations” (Moore, 1993).

The relevance of the ecosystem-drive perspective for strategic decision making has been supported

by the increasing amount of academic production on the subject, as shown by the graph below:
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Figure 21 Ecosystem articles in social sciences literature
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Taking these elements into account, we expanded our review from value chain to the literature

related to strategic management of ecosystem.

3.2.3.1 The seminal school of thought on strategy and ecosystems
Since the proposition of the business ecosystem concept (Moore, 1993), several authors contributed

to the management of it in regimes of rapid technological changes, by setting the impact of dynamic
capabilities into existing ecosystem’s shape (Teece, 2007) and in value capturing through
organizational renewing (Katkalo et al., 2010), and by highlighting the influence of core firms into
complementors trajectory (Pierce, 2009). Besides the speed of technological change, the interlinked
technologies comprising a platform involve the set of platform complements developed by

independent firms (Gawer and Cusumano, 2002).

“Co-evolution and complex interactions” among participants, are already mentioned as key part of
business ecosystem management, but participants are not linked to an industry, but to a community
of organizations, institutions and individuals impacting a linear chain of supplier-manufacturer-
customer (Teece, 2007). The framing of participants’ interactions evolved toward collaborative
arrangements between a core firm and providers of complementary products (Adner, 2006; Adner
and Kapoor, 2010; Kapoor and Lee, 2013).
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The existence of paradoxical tensions among technology ecosystem’s participants has been

observed (Wareham et al., 2014) and represented as follows:

Figure 22 Tensions across output, actors and identifications
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Ecosystem governance can solve simultaneously such individual and plural paradoxes and achieve a

general outcome.

Ecosystem general outcome as value delivery

Such considerations drove us to the assessment of ecosystem encompassing the several definitions
provided by literature, but concentrating on how the ecosystem as a network creates and delivers
value, and how value is appropriated by the actors in it (Adner, 2012; Thomas et al., 2014;
Williamson and De Meyer, 2012).

Value creation and value capture empirical link within ecosystem contexts has been described
(Adner and Kapoor, 2010), and elements key toward it identified (Autio and Thomas, 2014).
Players who control the architecture and interfaces of the final offer are in the best position to
capture most of the value created by an ecosystem, which stands as a great incentive for certain

firms to become and remain platform leaders (Jacobides, 2006; Jacobides et al., 2016, 2007).
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Ecosystems might present linear or not linear value creations processes, as shown for existing
knowledge and business ecosystems (Clarysse et al., 2014). Nevertheless, value creation and
capturing strategies become complex and related to the role firms decide to play in the ecosystem
(Jacobides et al., 2006; Jacobides and Tae, 2015) as firms are becoming aware of the widening of
the related ecosystem (Adner, 2017) and that ecosystem participation might generate specific costs
(Claussen et al., 2013; Kapoor and Agarwal, 2017) not easily fungible elsewhere in organizations.

Value creation and capturing in an ecosystem cannot be considered without mentioning the business
model of the platform at the base of the ecosystem. It can be interpreted as a network-oriented
extension of the business model concept that specifies the value logic for an individual firm (Adner,
2016; (Osterwalder and Pigneur, 2010; Zott et al., 2011), as business model is nowadays designed
along with the definition of constitutive elements of the ecosystem (Jacobides et al., 2018). As far
as business model concept, the network oriented extension involves organizations at different levels,
as they have to operate trade-offs between overall decision coordination and the specificity of

professional adaptations to personal information (Hagiu and Wright, 2015).

Furthermore, developing value in the ecosystem context is difficult for the choice on the complex
system building options, as the perspective needs to include the demand side of the platform (Massa
etal., 2017).

The structuration of the ecosystem becomes the next area of ecosystem literature assessment.

The emergence of an ecosystem

The need of a maturation process from emergence to stabilization and renewal of an ecosystem has
been stated (Moore, 1993), but the phase of creation of these arrangements and interdependencies is
still quite underexplored, as the role of organizations structure on such phase, potentially impacting
ecosystem design and value creation. Focusing our ecosystem assessment on value creation and
interaction among partners, two elements appeared to us more relevant in the realm of structuring
ecosystems. Ecosystem formation needs the interaction of multilateral partners in order to jointly
create a concrete value proposition, and for this scope it is an “alignment structure” (Adner, 2017).
On the partners’ relationship side, the relations among partners are defined by “nongeneric”
complementarities, not controlled, but to be coordinated without vertical integration (Jacobides et
al., 2018). It appears that initially key actors experience misalignment as far as goals and intentions
in order to accomplish a common ecosystem value proposition (Casadesus-Masanell and Yoffie,
2007; Sharapov et al., 2013). Platform leadership actions demonstrated as key toward incenting
complementors to invest upfront, building together a growing disruptive market (Gawer and
Cusumano, 2014).
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In IT open system architecture, establishing a competitive success is achieved by controlling the
platform through the definition and proprietary detention of standards of the information package
assembly (Morris and Ferguson, 1993), with the warning that heavy investments on continuous
product improvement are needed, and architecture must be conceived as expandable to satisfy
progressively more general-purpose consumer systems, and alliance setting should be easily

changeable.

Ecosystem design appears to be kicked off by modularity, nature of complementarities among
partners and fungible investments, on one side, or by unintended process by firms involved in
modular technologies (Jacobides et al., 2018). Authors clearly identified that potential ecosystem
members’ investment relies on strong incentive mechanisms. That’s why the identification of
intermediaries and complements, as well as analysis of costs and benefits for intermediaries are set

as key steps for ecosystem to take off (Adner, 2006).

The effects of position

Challenges for mastering the positioning in a given ecosystem have been identified, as well as the
distributed creativity as the capability to master them (Moore, 2006). Ecosystem viability has also
been linked to value proposition and ecosystem model modification based on the reaction of the
socio-technical regime (Walrave et al., 2017). Ecosystem position and viability should also consider
specific strategies of price settings, based on the consideration that, if market exhibits cross network
effects, then platforms should strategically set their prices, taking in account the fact that a larger
number of actors on one side of the market (i.e the consumers) may attract more actors on the other
sides of the market (i.e the sellers) (Armstrong and Wright, 2007; Caillaud and Jullien, 2003;
Rochet and Tirole, 2003).

Business ecosystems can be a tool for complex adaptive business environments, but in order to be
performant, participants shall invest in R&D and adopt an absorptive innovation strategy
(Peltoniemi and Vuori, 2004). Absorptive capacity in innovation ecosystem appear linked to the
width and the depth of openness degree for maximizing knowledge acquisition and exploitation
(Sunetal., 2015).

Let’s shift now the analysis lenses from ecosystem global overview to the impact of ecosystem

strategy in a context of innovation.

3.3.3.2 Strategy in the realm of ecosystems and Innovation
As new competition takes place in an environment encompassing the boundaries of a single

industry, firms are no more actors of a single industry, but players of one or several ecosystems.
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Strategy must nowadays consider wider scope and stakeholders’ list, and refer to a specific
ecosystem typology based on the field of application (business, innovation, platform) (lansiti and
Levien, 2004a, 2004b). Organization’s strategy and innovation processes are impacted by the
dynamics of the business ecosystem organizations are part of (lansiti and Levien, 2004b).

Literature provides insights on innovation ecosystems salient objects and links to be considered
from a strategic decision making perspective, such as the ecosystem value proposition (EVP) and
the ecosystem model (EM) (Walrave et al., 2017), actors interdependencies (Adner, 2006) and
value distribution among them (Autio and Thomas, 2014).

As far as elements to be considered for the ecosystem design perspective, the fact that the EVP is
related to a joint statement of the performance to be achieved, and it is defined through interactions
from the end-users perspective as starting point (Walrave et al., 2017). The second object, the EM,
can be intended as a structure of a network that creates and deliver value, and a process of value
appropriation (Adner, 2012; Thomas et al., 2014; Williamson and De Meyer, 2012).The value logic
of an individual firm sustaining a business model (Osterwalder and Pigneur, 2010; Zott et al., 2011)
is then extended to the network of interdependent actors (Adner et al., 2013), and the reaction of
EVP and EM to socio-technical environment could improve the ecosystem viability (Walrave et al.,
2017).

Systemic innovation challenge also requires that players align their output to construct offers which
make sense together (Gawer and Cusumano, 2002; von Pechmann et al., 2015). The deployment of
highly systemic and disruptive innovation appears then linked to socio-cultural, economic and legal
frames evolution, as already described for sustainable technologies (Kemp et al., 1998). In this
context, the relevance of dynamic alignment of private and public actors for systemic and disruptive
innovation management has been clearly identified (Pinske et al., 2016).

Systemic disruptive innovation implies a large landscape (Kemp and Rotmans, 2005) for
technological transition, and the contribution of different players and of various mechanisms of
variation, selection and retention are needed for technological transition (Geels, 2002). Recent use
of the notion of ecosystem has been intended to represent systemic innovation challenges, where a
collaborative form of value creation involves heterogeneous partners. In this case, the requisite of
sense-making process goes beyond offer construction, as it is necessary toward partners’
engagement into ecosystems, as stated in the case of entrepreneurial ecosystems (Autio and Levie,
2017).

How are emergent disruptive technology and ecosystem dynamics linked? When in presence of
technological innovation, the consideration of the dynamics of the ecosystem in which new focal

technologies emerge are key to understanding users’ adoption when technology is the bottleneck of
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the system (Adner and Kapoor, 2016).

A key element of the ecosystem has been identified in the presence of a focal firm or platform
around which the stakeholders interconnections are set (Autio and Thomas, 2014). But the
characterization of ecosystem as structure linked to “the multilateral set of partners that need to
interact in order for a focal value proposition to materialize” (Adner, 2017) seems more relevant to
questioning the phase of ecosystem emergence, in which positions are not set yet, and they might
evolve depending on the strategic choices stakeholders perform. Partners do not start with the same
interests in terms of value capture, and with the same perspectives in terms of value creation and
distribution. Such positions destabilize the offer system.

Furthermore, when considering systemic innovation, actors interacting in the related ecosystems
can be classified in three main sectors, the private, the public and the plural (Mintzberg, 2016),
adding the relevance to the communities in the process of getting a healthy and balanced society, as
an evolution of the so far intended output of interplay of public and private sector in the value

proposition creation process.

The high uncertainty in offer and demand evolution while structuring an ecosystem reinforces such
proposals. Different management tools are needed to master a highly uncertain environment, as well
as the building strong dynamic capabilities to foster the essential organizational agility linked to
such environment (Teece, et al., 2016). Focus is on the materialization of the value proposition, as
the process of bringing evidence of what has been previously defined. From literature, it appears
that value proposition is set and does not change during the process of instantiation.

Sustainability of the ecosystem, linked to its purpose of long-term value creation, has been rooted
into partners’ qualities and attributes (innovation commitment and readiness) (Moore, 1993).

The identification of the value sharing model becomes crucial to companies’ survival, and
nowadays authors agree on the need of a specific management approach in order to align all
organizations, synchronize them, in order to streamline a consistent value sharing model (Gawer
and Cusumano, 2014; von Pechmann et al., 2015). The deployment of the innovation on which the
ecosystem is based is achieved through the external development of the ecosystem (Walrave et al.,
2017).

Coordination among interdependent activities, achieved with specific governance, enables the
consideration of the demand side and it is key to competitive advantage achievement in an
established business ecosystem of a single industry (Kapoor and Lee, 2013).

A frame of approaches to interdependencies has been provided by Adner, as follows:
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Table 3 Approaches to interdependencies
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As shown in the above frame, the emergence of ecosystem, the dynamics of partners’ alignment,
being heterogeneous and with different (sometimes diverging) interests and related impact on value
creation are still open questions for the strategic field. Recent literature provides partial answers to
such questions.

The phase of ecosystem emergence has been recently investigated by literature and it provides hints
on general challenges (Sharapov et al., 2013), characteristics of a specific typology of ecosystem
(Autio and Levie, 2017), and value creation and capturing path (Hannah and Eisenhardt, 2016),
moving toward the emergence of a theory of ecosystem (Jacobides et al., 2018).

In the case of nascent ecosystems, a study on solar panel industry shows that there are different
strategies to navigate such situations and the path to bottleneck position is described as the one
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enabling the creation and capturing of value (Hannah & Eisenhardt 2016). The bottleneck is
identified as segments where mobility is limited and competition softened (Jacobides, 2006), and
the conditions for the emergence highlighted by the study are undefined industry structures, unclear
products, missing ecosystem components, lack of clarity on who participates and why, and rapid
innovation in one or more components (Hannah and Eisenhardt, 2016).

The ecosystem creation has been framed on a 2-step process during which participants build
attractiveness of the ecosystem through cognitive legitimacy, and they achieve external acceptance
and support through sociopolitical legitimacy (Sharapov et al., 2013).

Recent literature provides relevant insights on the characteristics of entrepreneurial ecosystems in
entrepreneurial context linked to digital technology (Autio et al., 2017).

The lack of resources for entrepreneurial firms should be the ignition factor for effective strategy
pursuing (Hannah and Eisenhardt, 2016), but it depends on which resources we are referring to.
There might be resources of which entrepreneurial firms are far richer than incumbent, making
them more suitable to navigate nascent ecosystem (i.e. it is not the lack of money that makes
automatically an entrepreneurial firm more effective in its strategy definition compared to an
established one, but a set of characteristics, including mind set, business approach, risk tolerance
etc.). The analysis was done a posteriori on one industry, not while the ecosystem was under
creation through the participation of several industries with technology not well described but under
development and not defined customers (users-use cases).

So far, elements on nascent ecosystems arise from case studies on entrepreneurial firms, in sectors
with no incumbents, for a sector emerged several years ago, related to one industry, with main
obstacles in technology application and involving private partners. And partners must cooperate to
create value and to compete to capture it (Hannah and Eisenhardt, 2016). The firm is considered as
participant to the ecosystem dynamics, but no insights are given on individual characteristics of

organizations.

Another point of view on ecosystem generation is provided by the process of platform design. As
the ecosystem emerges, it does it on the base of a platform. The design of the platform has been
identified as a collaborative process among partners, including activities such as the management of
value creation, the organization of knowledge production and the management of interests of each
partner (Le Masson et al., 2011). Essential features of industry platforms have been stated, such as

fixed attributes, networks of users and utility functions for the attributes (Le Masson, P. et al., 2011).

The ecosystem-related literature provided critical templates to consider that a collection of players
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can deliver and share value in a more complex way than a linear value chain. Ecosystem became a
recognized structure. Characteristics of ecosystem based on digital tech have been elucidated, but
nothing is said of the creation dynamics. However, we clearly need more insights about the early
times of emerging ecosystems, and about the interaction between the ecosystem generation
dynamics and the role of the organizational structures of the heterogeneous actors of such
generation. How partners get together and how such activities interact with partners’ internal
organization is still to be investigated.

As the systemic and disruption innovation management involves the action in the unknown with
cognitive and social challenges from individual and organizational perspective, and as platform
design and experimentation must be performed with ecosystem-width based scaling consideration,
we sought the contribution of design and innovation sociology literature to complement our quest of

theoretical insights.

2.4 Design, Conception and Tools

The elucidation of the theoretical context from the ecosystem literature and the innovation
management perspectives, drove us to the consideration of complementary disciplines in order to
comprehensively map the models and factors governing the process of partners’ alignment toward
co-creation in unknown conditions.

The elements we took from the above streams of literature left open space of investigation as far as
emergency of ecosystem on a more soft-skilled area of knowledge, and more specifically on how
interactions among heterogeneous actors are managed in order to internalize knowledge, create new
knowledge and sense-making toward exploration and innovation deployment. As systemic and
disruptive innovation involves the evolution of socio-cultural models, we then choose to include
design and innovation sociology as complementary disciplines to our literature review.

Actor’s alignment is a key issue in the context of an innovative design process, especially when
they involve an ecosystem of players which have very different cultures/cognitive distance. If this
alignment is difficult to obtain in a context of stabilized object’s identity, offers and business
models, it is more difficult when the nascent innovative ecosystems begin with a rough definition of
the value proposition, and more widely the underlying business model of their temporarily (or not)
common path. Departing from this, players progressively build the concept and the perimeter of the
offer. In this work, we pay a close attention to this early design process, trying to catch how the
various individuals, players, companies, individually, collectively and progressively make senses of
what they are designing, and of what will come out the project.

As this design process has been considered as a critical dimension of innovation management
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(Hatchuel et al., 2006; Utterback et al., 2006; Verganti, 2008), as important strategic business
resource (Dell’Era et al., 2010), and social interactions are part of the design process (Dorst, 2006),
which is an “object of social enaction” (Alexiou and Zamenopoulos, 2008), we should carefully
observe and analyze projects from this angle, involving a wide scope of heterogeneous players,
which are incumbents in different industries and or sectors, have different experiences of
exploration, business models, etc. In this part of the literature review, we take a closer look at the
literature which describes such design mechanisms and innovation appropriation from design and
sociological perspectives, in order to better frame the cases analysis and our results.

If we take an historical perspective on the role of design within organization, we note that, as a
result of the external pressure for competition, industrial processes evolution and the emergence of
the co-configuration (Victor and Boynton, 1998), design activity and processes role within an
organization historically progressed to the point of becoming as key enabler of boundaries’ crossing.
The historical evolution of the design role applied to industrial organizations is synthetized below:

Figure 23 Ideal types of design depending on industrial evolution

CO-CONEIGURATION
-Dialogical knowledge
-Designersmaybecome
scouts, negotiators,
btoundary-spanners

MASS CUSTOMIZATION
-Architecturalknowledze
-Designersbecomefull
membersof product
developmentteams

PROCESS ENHANCEMENT
-Practicalknowledge
-Dezignersareusedas
resourcein product
development

MASS PRODUCTION
-Articulatedknowledze
-Workand designare
separated, desighers
givethe finaltouch”

CRAFT
-Tacit khowledgze
-The workerisalso
designer

Source: (Victor and Boynton, 1998)

Co-configuration applies to situations in which objects are shared among multi-organizational fields

(characterized by different activity systems) and productive collaboration across organizational
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boundaries is still underperforming. In such situations, design as “Self-reflecting renegotiation of
collaborative relations and practices”(Engestrom, 2006) appeared to be the key toward
collaboration performance. In recent studies, it has been stated that design focus evolved from
material and immaterial objects to complex adaptive systems, platforms and product service
ecologies design (Dubberly, 2017; Ito, 2017). The above mentioned negotiation capability of design
with the focus on complex adaptive systems might well apply to systemic and disruptive innovation
management challenge in the context of platformization blurring the edge of industries’ confines.
As disruptive innovation as technology epiphany involves radical changes in technology and in
meanings (Norman and Verganti, 2014), meaning making requires imaginary elaboration and
coherence embedded into design practices (Gentes, 2017), and creative design might open new
spaces of possible design toward potential paradigm shift (Gero, 1990), our target is to better
understand the individual and collective dynamics of situations in which individuals and teams face
new variables, when they can design with unfamiliar structure and unknown situations per
appropriability and distance from dominant design.

Our complement of literature investigation is rooted in a cognitive approach to the activity of
creation. We then applied two filters, individual and collective, while scouting academic state of the
art in design and innovation sociology models and tools relevant to the process of alignment in co-
creation. We are interested in investigating which are the peculiar dynamics of an individual while
engaged in exploration activity as well as the dynamics of a team which must achieve a common

goal at the end of the exploration and design phase.

A specific attention is devoted to exploration of the role of artefacts in the alignment process. We
anchor identification of artefacts as relevant components of the cognitive process, as the design is
material culture comprising the ideas which govern the nature of every sort of artefact produced,
used and valued by man (Archer, 1979). If we analyze the etymology of the term, the artefact is
something made (from latin Factum) by or using art (from latin Arte). By art, it is intended the
specific aggregation of rules and cognitive and technical experiences, therefore including the rules
and procedures related to the development of a human activity toward specific results. Therefore, by
definition, artefacts embody human values. If we go a step beyond the individual and its
relationships with an artefact, and we approach the collective action of creation and interaction with
socio-technical artefacts, we find that they have the connotation of consensual objects as they
embed the protection of the interests of a group of actors (Callon, 1986a; Strum et al., 2013).
Furthermore, they are part of the co-evolution process of society and knowledge, in which they
participate to the translation of roles for a durable network (Callon, 1986b). In such approach, they
co-build the durability of the network through the knowledge evolution (Callon, 1986b), as they are
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the expression of a social constructed character (Bijker, 1997).

In the following sub-chapters, we set the stage of the cognitive perspective on knowledge
generation as individual action and social dynamics results, in order to nurture our research on
elements relevant to partners’ unknown exploration and alignment. We elucidate the relevance the
design and sociological perspective have in innovation management, and deeply analyze the role of
artefacts in such process. We conclude with the analysis of the relationship between such elements

and the field of our study, the mobility.

2.4.1 A cognitive approach

2.4.1.1 A constructivist view of human knowledge

Our work is rooted in the constructivist approach (Guba and Lincoln, 1989). This perspective
induces initially an ontological bias on how we know reality: reality is in fact made up of multiple
socially built realities, but on the other side, reality does not exist independently from the actors
who live it and describe it (relativistic assumption of ontology).
In epistemological terms, the “truth” is defined by Guba and Lincoln as the construction “best
informed and most sophisticated on which there is consensus”. As a step forward, the paradigm of
radical constructivism considers that it is impossible to know the degree of similarity between the
representations which the observer built in connection with its experiment of reality and reality
itself (Moigne, 1995).
This bias rests on Piaget’s vision of cognition as adaptive function (Piaget, 1967) and knowledge as
a “collection of conceptual structures....viable within the knowing subject’s range of
experience”(Von Glasersfeld, 1998). The perception of reality is therefore fundamentally linked to
the subject as each one generates unique mental designs of interpretation related to its experience
path; the interaction observer-observed produces knowledge according to a process of
assimilation/accommodation which differs according to the observer.
It is filtered by mental designs which enable us to make direction of reality. Kant contributes to the
debate on reality generation, as he stated that reality is put in form by the understanding and its
categories. In Piaget’s vision, reality models our structures of interpretation in a dynamic way. In
short, individual perception shapes already the game of knowledge generation. Cognitive approach
is particularly relevant in conceptual exploration, where interpretation of representation is related to
the situated-ness (Gero, 1998), modifying how people see reality. While dealing with situations
undefinable by a close list of objects, due to lack of previous design or social conventions, the
design path was identified into expansion of concepts by adding qualifying properties (Hatchuel,
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2001).

But if knowledge generation is fixed so much on the actor and his representations and
interpretations, how can we make knowledge shareable, actionable within collective processes?
Open each other cognitive door might be a socially-built sense-making process. As in linguistics the
inter-comprehension creates a space of understanding, by being “The development of the capacity to
co-build a meaning when different languages get in contact and pragmatically use it in a specific
communicative situation” (Capucho, 2004), knowledge building and mediation might to be
localized in a collectively generated space of exchange. And this is the reason why we embrace
socio-constructivism as fundamental step toward understanding of partners’ knowledge sharing,

sense-making of unknown situations and alignment path.

2.4.1.2 Socio-constructivism as a basis of inter-comprehension

Once set the basis of the approach to individual knowledge generation, we move forward on the
exploration of the knowledge generation and sense-making from a collective perspective, and to
answer the question on knowledge sharing, we bring into play the socio-constructivism approach.
Literature provides elements on how individual learning is related to the social dynamics the
individuals experience while interacting, as the situated learning paradigm advocates (Lave and
Wenger, 1991), and meaning making has social and collaborative nature, as observed in science
education (Hodson and Hodson, 1998).

On the one hand, the production of knowledge, even if it is done in a specific way to each subject, is
not done overall, it is nevertheless influenced by collective mechanisms of isomorphism, like the
membership of the same community, the language or the negotiation, which direct the creation of
knowledge, mental designs and the language in a “cone of inter-subjectivity”. In addition, this
possibility of inter-subjectivity is reinforced within the framework of the organizations and
institutions, which spend their time producing discourses on them, these cognitive collective
representations being reinterpreted by the actors who in their turn mobilize them to make direction
of their action (Weick, 2000). If we move from a firm-centric observation angle, to a multiform
perspective, sense-making in partnership should be the brick on which to build a common purpose.
It has been noted that common purpose could be designed by management of the intersecting
concept and knowledge spaces of participants (Gillier et al., 2012).

Consequently, we should consider that there is not a “truth” on the operation of the organizations,
but only of the plausible and compatible discourses inter-subjectively. Any interpretation,
schematization, proposal, put in typology, tool, etc which makes it possible to the actors to

effectively coordinate themselves to achieve a goal constitute a scientific knowledge. There is no
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truth, but degrees of the concevability and actionnability.

Digging into the pragmatist theories of habit and reflective inquiry (Dewey, 1933; Peirce, 1867),
collective activity is analyzed as a discursive process, combining stabilized and socially shared
segments of signification ("habits™) and situated inquiries to adapt or recreate habits. Discourses are
relevant in the dynamics of a collective activity; discourses, as collective cognitive representations
of organizations, they are an enabler tool for individuals in action; their re-interpretation operated
by individuals is key to their sense-making process (Weick, 2000). Collective activity, through a
discursive frame, adapts or reconstructs habits and it drives to a socially built significance (Lorino,
2013). The approach of the organization relevant to the understanding of individuals interacting
toward collective action is therefore the one characterizing the organization as a node of interactions
and as a political coalition; its actors’ behaviors are guided at the same time by the expected result
of the collective action, but also by clean interests and routines resulting from the past (Crozier and
Friedberg, 1977; Cyert and March, 1963).

If we define that the alignment process has cognitive connotations, in an exploratory situation we
decided to integrate the above elements with the logic process we, humans, utilized while creating.
The interest of exploring design literature on the quest of key factors for sense-making and
alignment emerges from the analysis of the logic process behind design activity. The inquiry
including abduction logic, part of the design process, is key to sense-making process: abduction
involves the creation of new artefacts and schemes aiming at understanding a situation and through
such instruments people can restore the meaning of the collective activity (Peirce, 1867). Abduction
involves emotions and rational thoughts and it allows changing the sense-making story of a
situation, as obliges to look for another narrative explanation of the situation and the surprising
event become understandable.

Abduction was also described as the design of a meaning rules system through with a sign will

acquire its meaning, as per the process visualized below:
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Figure 24 The Abductive process
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In more recent studies, the abductive reasoning behind design process, the ‘Design Thinking’
paradigm, has been proposed as composed by two steps and part of a deliberate strategy following a
defined structure aimed at problem solving (Dorst, 2011).

The logic process of inquiry in design is therefore the focal starting point of several design theories
and methodologies aimed at exploring the unknown, some of which are particularly suited to Dorst
definition of deliberation of a strategy and definition of a structure. Based on design definition
provided by Hatchuel (Hatchuel, 2001), the design process was theorized as based on the interplay
of two spaces, concept and knowledge, and it value has been extended from problem solving to
knowledge generator. C-K theory was introduced as theoretical model for product/services identity
renewal (Le Masson et al., 2010). While applying convergent and divergent reasoning, C-K theory
considers the cognitive and social dimensions of the design process and addresses the collective
dimension of the design goal in an innovation process, which should involve the value creation for
all the stakeholders involved.

Cognitive style, as ways of organizing and processing information is relevant in the determination
of individual, impacting organizational systems and processes such the creation and management of
knowledge (Sadler-Smith and Badger, 1998).

In a collective conception situation, problem definition and solution elaboration is performed during
interaction; designers must perform several transformations of the representations associated with
the artefact, in order to build a progressively more detailed representation of the goal to be achieved
(Gero, 1990; Hoc, 1987). Interactions rules are not pre-defined though. The coordination of agents
involved in the collective conception situation is achieved through a learning process of new
categories’ construction and knowledge re-construction and reorganization (Alexiou, 2010).

Cognitive and social dimensions are then linked together in a distributed process.
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The process of knowledge generation, structuring and applicability has been identified as generator
of strategic innovative capabilities, when firms recognize, assimilate and apply such knowledge
(Cohen and Levinthal, 1990) and such capabilities are influenced by the position of the firm within
a network (Tsai, 2001). The similarity between absorptive and creativity capacity (Cohen and
Levinthal, 1990) drive the questioning on the positive influence creative methods might have in
absorptive capacity. As we are interested in ecosystems, networks, and more generally in complex
social system, the creativity fostered at individual and group level must be supported by
organizational characteristics for a firm to perform in organizational creativity (Woodman et al.,
1993).

Once the pertinence of social constructed knowledge generation and meaning making stated, having
groups’ interactions and contextual stimuluses as relevant elements to sense-making and creativity
influencers, we explore the link between design and sociological perspectives and the management

of systemic and disruptive innovation.

2.4.2 The diffusion of innovation, a design and sociological view

2.4.2.1 The design and sociological implications of managing innovation

When exploring highly systemic and disruptive innovation, we are placing the research focus on the
realm of unknown uses and undefined technological standards, implying the modification of the
context in which the innovation is proposed. As innovation is a social construction actioned by the
actors (Weick, 2000), the challenge organizations face seems to be characterized by the lack of one
dominant technical frames for interaction guiding, therefore the problem structuring is relatively
open and several innovative solutions can be found for relevant social group enrollment (Bijker,
1997).

Significant inputs were given by several authors, highlighting the need of changes in the
environment (technological frame) in which products are used (Callon, 1991; Geels, 2004; Latour,
1987) and the need of cognitive and sociopolitical legitimacies to move forward the lack of
dominant design (Aldrich and Fiol, 1994).

During the emergency phase of a new industry, the lack of convergence on dominant design delays
the definition of standards to be followed, and impact the shared understanding of the purpose and
performance of participating to a new industry, i.e. the cognitive legitimacy of it (Aldrich and Fiol,
1994). In the case of starting a new line of activity, such legitimacy appears to be reached through
conform, select or manipulate organization’s environment (Suchman, 1995), for all of which

collective actions such as knowledge dissemination through inclusive symbolic language and
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behaviors, or involvement of third party actors are required to gain familiarity and trustworthiness
(Aldrich and Fiol, 1994).

Therefore the role of users and actors allowing the innovation to be available to the users are all
relevant from a sociological point of view. This implies a redefinition of the parameters for
evaluating decision making on successful innovation projects, as decision making should be able to
generate interest aggregation among allies (Akrich et al., 1988). In the case of emerging ecosystem
in digital platform, we are confronted to a network situation similar to the “modele de
'interessement”(Akrich et al., 1988), where the active participation of several actors all interested
in pushing for innovation deployment is needed, as intrinsic properties of innovation cannot ignite
by themselves the diffusion dynamics. Two other key characteristics of the sociological perspective
to innovation appeared suitable for the research question we took as challenge: the collaborative
approach and the time frame.

As far as the collaborative approach, the success of innovation is linked to the adaptation of it to the
specific need of the location where innovation is deployed, and such adaptation is achieved by
collaborative work among actors. This element challenges the deployment of digital platform based
ecosystems, as collaboration appeared needed to achieve both feasibility and acceptability that, for
the “Modele de [’interessement”, are social and technical related at the same time.

As far as the time frame is concerned, a key point is that actors’ motivation is not only on a static
view of innovation relevance, at the moment of project kick-off, but on the long-term vision to keep
the interests aligned.

The impact that scientific laboratories, and therefore research, have on Industry conditions of the
future has been stated, with the identification of the relevance of the context, as juxtaposition
among actor-world and actor-network (Callon, 1986b). The analysis done by Prof Callon of the case
of EV, revealed the key contribution of the first mover and the relationships among actors to the
success of the world created around the innovation. We are then in the space of the platform and of
the value creation by its actors.

Furthermore, as the value of multisided platform is mainly driven by externalities, and the
identification and management of such externalities seem difficult, we found that framing such
systemic innovation project through sociology of innovation could effectively complement our
quest of factors for effective management of emerging ecosystems based on digital platforms.
Externalities are generated when some agents are involved in a commercial transaction or
negotiation of a contract, and it requires the framing of the action, in absence of which no
agreement could be reached (Callon, 1998). Framing has physical and symbolic devices. So if
effective framing is needed, how is it built? The productivity of the contract appears to be given by
the framing coupled with tangible and intangible elements, such as concepts, materials, substances,
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experimental devices and researchers involved, all contributing to outline the frame. Allocation of
resources through negotiation among agents is therefore possible if preferences are defined,
hierarchized and negotiated in such framed context (Callon, 1998).

Among the collective actions above described, such as preferences negotiation, action framing,
agreement reaching, we also have to consider that successful innovation deployment includes the
collective effort of updating notions key to innovation adoption, such as actor or technologies, that
have the peculiarity of being fluid for their identities and performances (De Laet and Mol, 2000).

In systemic and disruptive innovation exploration projects, we are clearly in a “hybrid forum”
(Callon 1998), as several elements are controversial (such as identification of intermediaries and
overflows, the distribution of source and target agents, the way effects are measured), actors
negotiate identities and interests, we recognize absence of stabilized knowledge base and the
involvement of a wide variety of actors and knowledge production and dissemination and decision
making process are simultaneous. Furthermore often there are no commercial transaction at the
beginning and we do not have a contract neither (if by contract we define a formal written
agreement with duties). Nevertheless, the value proposition is built and performed collectively, with
agreements that are ill or not defined at all at the beginning of such projects. And the value
assessment of the networked actors is strictly related to the generation of externalities.

The definition of the geography of externalities needs the recognition of a corpus of knowledge, and
in case of hybrid forum, the body of knowledge is formed by specialists and non-specialists. The
Anthropology of science and technology (AST) has acquired some useful tools for describing the
dynamics of these confused situations or 'hybrid forums' (Callon et al., 1986; Latour, 1987). When
uncertainty characterizes the context and uses are not defined yet, social practices seem to play a
relevant role toward the definition of structures. In case of lack of use definition as in highly
disruptive innovation, the emergent and situated use of a technology is shaped by the enactment of
users (Orlikowski, 2008), and innovation appears to be systematically driven by inferential laps in
which synthesis as step of the creative process allow information and knowledge production toward
abductive sense-making (Kolko, 2010).

Uncertainty is also generated by other factors: the gradual evolution of the material to be engaged in
the innovation process is toward more abstract and animate material, and the new questioning about
design processes is on relevance, translatability and efficacy (Steward, 2011).

The critical role of knowledge in innovation deployment and in competitive advantage creation has
been stated (Kogut and Zander, 1992; Nonaka and Takeuchi, 1995), as well as the relevance of
understanding and managing Knowledge boundaries across functions for a successful innovation
deployment (Carlile, 2002).
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Individual cognitive style intervenes also in between the aptitude and ability to affect performance
of organizational settings such learning capacity, strictly linked to the organization’s innovation
performance. Individuals influence a share mental model relevant to sense-making process of a
team (Sadler-Smith and Badger, 1998) and when mobilization and mastering of new resources is
achieved, a change in the way people believe can be achieved (Latour, 1986).

Nevertheless knowledge development toward concept definition must aim at structuring the
coherence of the concept itself.

Once the goal in product innovation is stated as the unity of desired product attributes, coordinating
practices through collective action are the means toward shared interpretations and therefore
concept coherence as shown in the model here below, which will result in a solid value proposition
to users. If interpretations could not be compatible, then the process should iterate toward an

additional step of editing of the repertoire of representation to move forward.

Figure 25 Dynamic Model of management of repertoire of representation

Dynamic lllustration of Managing a Repertoire of Representations to Maintain Concept Coherence
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Counterintuitively, the model proposes design constraints as fosterer of team focus through
representations’ selection and enabler of coherent design decision making among persons from
different disciplines. But at the same time, the early introduction of design constraints defines a
bounded space for novelty exploration. Furthermore, such phase of novelty exploration might be
jeopardized by the practice of re-using knowledge, resulting in a limitation of individual and
collective capacity to represent differences and dependencies (Carlile, 2004).

And such process has been analyzed for teams composed by employees of a same company, which
have a limited degree of un-coherence among final goal per each participant. Variables outside the
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team facing the creative challenge were relatively stable. The reconciliation of individual
representations might be more complex when individuals belong to different organizations or
different disciplines and have different understanding of the objects and the representations they
convey (Nicolini et al., 2012) .

In such cases, opportunities for expansive learning might arise from temporary misalignment
among design process participants (Engestrém, 1987) or from the complex nature of the objects
(Nicolini et al., 2012).

As an additional input on innovation performance of a team, cognitive proximity of actors was
linked to a negative impact on the innovation process, as it has been proved to contribute to the
lock-in phenomenon, decreasing interactive learning and innovation potential of a team (Boschma,
2005). A high degree of cognitive distance of actors was stated as positively related to the
innovation performance through exploratory learning of collaborative settings such the interfirm
alliances (Nooteboom et al., 2007)

A firm-related view on innovation strategies based on different degrees of product functionality and
meaning provided salient input on the role of interpreters as link to external environment and the
proposal of design driven innovation as alternative to user centered innovation (Verganti, 2008).
The characterization of the typology of innovation strategies based on these two factors is presented

in the figure here below:

Figure 26 Innovation Strategies
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Source: (Verganti, 2008)

The proposed design-driven innovation process is aimed at better performance on accessing,
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sharing and internalizing knowledge on product languages and influence shifts in socio-cultural
models; it starts from observation of design processes in a given organization, in which the object to
be designed becomes transitional as it will be the result of a transformation of the meaning of the
object itself and it will be emotionally linked to users. The key message to incumbents in such
design-driven innovation approach is that their design activity must be performed through
interaction with interpreters, intending “to share their own visions, exchange information on trends,
test the robustness of their assumptions... knowledge about socio-cultural models is diffused within
their external environment”(