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ABSTRACT

Chapter one presents the BM’s origins, a result of a clash between corporate finance
and corporate strategy at the birth of the first spreadsheet software in the 1980s.
From then on, the chapter proposes to consider the BM’s story for three periods: first,
digital value BM, second, architectural BM and, third, sustainable BM. But
academicians and practitioners don’t agree on a definition for a sustainable BM.
There is an opposition between weak vs strong approaches; in this thesis, the
Ehrenfeld (2005) definition and commitment to a flourishing future approach is
adopted, producing a new BM occurrence, BMF or business model with a flourishing
future. The conclusion shows that digital value BM implies computing as a cognitive
mode, architectural BM is more associated with an interpreting mode, while BMF
should be designed based on situated cognition and macrocognition.

Chapter two is dedicated to literature review, conceptual framework building and
research problem definition. This chapter contrasts BMs developed under a more
traditional computational-interpretative cognitive view with BMF building calling for
new preconditions, namely situated cognition and macrocognition. In this way,
actors design a BMF through their sensorimotor interface to socio- and physical
materiality where meaning emerges from multiple interactions. Also, a BMF
becomes a shared public object open to social competence development in a situation
where macrocognition principles apply. Thus, the FAC (Flourishing — Artificiality —
Cognition) framework is produced to better understand differences between BM,
sustainable BM (SBM) and BMF.

Chapter three takes stock of an MBA classroom teaching/learning experiment in
which students had to handle—in the same course—both a Business Model Canvas
(BMC) and a rather abstract organizational modeling (OM) (Morabito and al., 1999)
in connection with knowledge management (KM) approaches. This learning
experiment is a case of thick design inside an inverted classroom to explore the
following idea: If more socio- and physical materiality is part of domain design, the
cognition requirements and the cognitive load are more complex. The chapter -
concludes by associating weak sustainability with thin design and strong
sustainability with thick design and by synthetizing key elements such as cognitive
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processes, ontologies contributions and computer-based support in both the business
model canvas (BMC) and organizational architecture (OA) approaches.

Chapter four delves more deeply into greening issues. This chapter presents a table
game experiment with Logim@s® that occurred in the sustainability division of a
large Canadian city: the four players were sustainability directors and professionals.
The game is based on Steven Moore's book (2007), which exposes storylines, logical
modes and discourses that enable three very different cities (Curitiba, Austin and
Frankfurt) to deploy sustainability leadership. A thick design challenge lies at the
heart of the experiment: how can a player connect the BMC approach with each city’s
contradictory discourses and ‘abductive’ sentences on the physical materiality axis?
Are the players in an inductive/deductive logical mode, or will they move on to
abductive mode?

Chapter five examines how Logim@s® could become an open gamestorming
platform, namely SustAbd®. This chapter has two parts: the first part is a reflection
on the game design process to justify a platform-architecture approach made up of the
SustAbd® core and the SustAbd® periphery, and a second part, where five key UML
use cases are proposed.

Chapter six builds on this researcher’s experience as a human tutor in inverted
teaching and gamestorming experiences. The intent in this chapter is to adopt
cognitive modeling (CM) as an approach devised to replace a human tutor with an
embedded robot. This chapter continues with thoughts about situatedness and
situated robots borrowed from Clancey’s (1997) work on situated robots. Those
ideas make it possible to devise SustAbdPLAY® in accordance with situatedness and
macrocognition by making distinction between individuals devising a new course of
actions inside a community compliant with macrocognition conditions and
individuals acting under instructions from others inside a hierarchy. Then new UML
use cases are derived like getting to know each other and establishing a player’s
community.

Chapter seven caps off the thesis by outlining lessons learnt, the limits of the study
and future research and offering a general conclusion.

KEYWORDS: Business Model, Sustainability, Cognition, Materiality,
Gamestorming, Mobile Learning, Action Research, Design



RESUME

Cette démarche de thése débute par la mise au point d’un cadre conceptuel a propos
de la durabilité (‘sustainability’) et du MA (mod¢le d’affaires), pour cadrer une
recherche sur la définition et la conception de MA durable. Grice notamment a
Ehrenfeld (2005), le MAF (modéle d'affaires pour un avenir florissant ou ‘flourishing
future’) est défini. La question est maintenant de savoir comment introduire les
gestionnaires 4 la théorie et la pratique du MAF ? Quelle est la nature de 1’effort
cognitif exigé ? Et I’apprentissage peut-il étre stimulé par le ‘gamestorming’ en
proposant un espace d'apprentissage ouvert a la formation de nouveaux concepts.

Le premier chapitre présente les origines du MA suite & l'affrontement dans les
années 1980 entre la finance d'entreprise et la stratégie d'entreprise lors de la
naissance du premier logiciel de tableur. Dés lors, le chapitre un propose d'envisager
I'histoire du MA en trois périodes : d'abord le MA pour la valeur numérique, ensuite,
le MA architectural et finalement, le MA durable. Mais les académiciens et les
praticiens ne s'entendent pas sur la définition de MA durable. Il existe une opposition
entre les approches faible et forte. Nous adoptons dans cette thése la définition et
'engagement d'Ehrenfeld (2005) & un avenir florissant, définissant ainsi le MAF ou
modéle d'affaires (pour un avenir) florissant. Le chapitre un montre que le MA pour
la valeur numérique implique le calcul comme un mode cognitif, le MA architectural
est plus associé I’interprétation comme mode cognitif, tandis que MAF devrait étre
congu grice a la cognition située et a la macrocognition.

Le chapitre deux oppose le MA développé sous une vision cognitive plus
traditionnelle de computation-interprétation a la construction du MAF exigeant de
nouvelles conditions préalables nécessaires a la cognition située et a la
macrocognition. De cette fagon, les acteurs congoivent un MAF via leur interface
sensorimotrice ou le sens se dégage de multiples interactions avec la matérialité
sociale et la matérialité physique du modele. Aussi un MAF devient un objet public
partagé, ouvert au développement de la compétence sociale dans une situation ou les
principes de macrocognition s’appliquent.

Le chapitre trois fait le bilan d'une expérience d’enseignement / apprentissage avec
une classe d’étudiants au MBA dans laquelle les étudiants devaient gérer dans le
méme cours, a la fois le canevas dédié au MA (CMA) et une modélisation
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organisationnelle plutdt abstraite reliée a la gestion des connaissances (Morabito et
al., 1999). Cette expérience d'apprentissage est un cas de conception dense (‘thick
design’) a l'intérieur d’une salle de classe inversée qui permet d’explorer l'idée
suivante: si la matérialité sociale et physique fait partie du domaine de conception, les
exigences de la cognition et la charge cognitive seront plus lourdes. Le chapitre se
termine en associant durabilité faible avec un design mince (‘thin’) et la durabilité
forte avec la conception dense (‘thick’).

Le chapitre quatre plonge plus profondément dans les questions de durabilité. Ce
chapitre présente une expérience jeu avec Logim@s© qui s’est produite dans la
division du développement durable d'une grande ville canadienne : les quatre joueurs
étaient gestionnaires de développement durable ou professionnels dans le domaine.
Le jeu est basé sur le livre de Steven Moore (2007) qui expose les scénarios, les
modes logiques et les discours qui permettent a trois villes trés différentes (Curitiba,
Austin et Francfort) de déployer leur leadership en matiére de durabilité. Un défi de
conception dense est au cceur de 1’expérience : comment un joueur peut-il utiliser
l'approche CMA alors que des discours contradictoires risquent de le bloquer
cognitivement ? Les joueurs sont dans un mode logique inductif / déductif. Vont-ils
passer en mode abductif?

Le chapitre cinq examine comment le jeu Logim@s© pourrait devenir une plate-
forme ouverte de gamestorming, appelons-la SustAbd®. Ce chapitre comporte deux
parties : la premiere partie est une réflexion sur le processus de conception de jeu
pour justifier une approche plate-forme d'architecture composé du noyau SustAbd™ et
de sa périphérie, et une seconde partie, ou cinq cas d'utilisation UML sont proposés.

Le chapitre six s’appuie sur I'expérience du chercheur comme un tuteur humain dans
les expériences d’enseignement inversé et de ‘gamestorming.’ Le but de ce chapitre
est d'adopter la modélisation cognitive (MC) comme approche pour remplacer un
tuteur humain par un robot ‘situ€.” Ce chapitre se poursuit avec des développements
au sujet du caractére situé des robots. Ces idées permettent de concevoir
SustAbdPLAY® conformément au caractére situé et aux conditions de
macrocognition propres au design d’un MAF. La modélisation sociale avec iStar
permet de clarifier la conception.

Le chapitre sept termine la thése. Il décrit les legons apprises, les limites de 1’étude
ainsi que la suggestion de recherches futures. Une conclusion générale clot le
chapitre.

MOTS-CLES: Business model, modéle d'affaires, soutenabilité, développement
durable, cognition, matérialité, gamestorming, apprentissage mobile, recherche
action, design



INTRODUCTION

Compared to the strategy concept, a business model (BM) seems to be an abstract
artefact detached from any organizational context. In contrast to the inherent
subjectivity of the strategy concept, a BM reaches a kind of objective status because it
is computable: in the end, a BM, as a mix of corporate finance and corporate strategy
formalized within a spreadsheet, generates costs and revenues. With this in mind, this
thesis explores the interactions between a BM, the physical environment and

cognition.

Why add physical environment and cognition to the mix? For a person who holds a
Ph.D. in Business Administration and is a professor at a Business School, taking
stock of sustainability penetration at the heart of corporate life is encouraging. But
when I think more deeply on the current situation, I see the birth and evolution of a
kind of ‘green’ management that’s constrained and limited inside organizational
hierarchies determined to prove the reality of their ‘green facade.” The stakes are
high; sustainability discourses are everywhere. The VW Group demonstrated its
commitment to sustainability on its corporate website, was ranked first—in 2013—on
the Dow Jones Sustainability Index for automakers sector, and its CEO Winkerton
stated in the 2014 Sustainability Report: “Our business is no longer just about the
technical aspects like horsepower and torque. We have learned that sustainability,
environmental protection, and social responsibility can be powerful value drivers.”'

Then, in fall 2015, came the VW dieselgate in the U.S. regarding the TDI motor.

! Monti, C. et al. (2016). Volkswagen’s Clean Diesel Dilemma. WDI Publishing, University of
Michigan, Case 1-430-484.



Reading about the VW case’ shows us that: First, VW had a well-developed CSR
(Corporate Social Responsibility) function; second, a leader declared that VW was
becoming a world leader in sustainability; and, third, VW received the ‘Green Car of
the Year’ (2009) label for the Jetta TDI and was ranked among the best companies in

terms of sustainability.

So, what went wrong? First, ‘sustainability’ is so a vague concept and word that
we—like Ehrenfeld (2008)—must back off from using the word. Second, a BM
cannot be really ‘green’ or flourish inside a hierarchy where it must generate the
economic and strategic drive for strategists and shareholders looking for returns.
Instead, the ‘green’ or flourishing dimension as defined by Ehrenfeld (2008) should
be shared by different categories of actors inside and outside the hierarchy. ‘Green’
mental states should be shared by people with suppliers, customers and stakeholders
across enterprises inside a business ecosystem. The appeal that ecological
transparency has for customers illustrates such a ‘green’ mental state. And a growing
awareness of the physical limits of the planet, computed by ecological footprint
measurement, is also a sharable mental state. In defining the concept of
macrocognition as a shared mental state, Huebner (2013) offers a way to disentangle
the tensions—and fallacies—between the BM and the hierarchy that leads to the
development of ‘green facade’. Quoting Huebner (2013): “Macrocognition cannot

happen inside a hierarchy.”

? Frederick, A. & Barbara, M. (2016). op. cit.

* I am very indebted to Bryce Huebner for a conversation about cognition and sustainability in/out
hierarchy in Montreal in October 2016 over a couple of espressos.



The design of a flourishing BM is like unchartered territory. If a few authors give
some indications regarding the design of a new business model, only a few papers are
considered as explicitly bringing sustainability to a BM. From a cognitive science
angle, the objective of this thesis is to underline the role of (inter)subjective invariants
(i.e. values, beliefs, attitudes...) vs. external invariants (i.e. fixed categories) in a
BMF design where computation offers a too limited view but situated cognition is
key. The goal is the specification of an architectural target using an original
framework enabling the design of a game that facilitates collaboration and
macrocognition between actors often experiencing incompatible visions and
diverging interests but belonging to the same ecological space. What are the options

for designing such an intelligent environment?

At least four types of intelligent environments are already deployed for sustainability
training. First, sustainability science ontology could be the heart of an intelligent
tutorial system. Second, the serious games approach could be chosen as games are
developed to train managers to Global Reporting Initiative (GRI)* reporting practices.
Third, gamestorming with the BMC is the approach behind sustainable BMs
developed with the SSBMG.? Finally, situated cognition can be applied to mobile
learning.® In this thesis, I first try to become acquainted with gamestorming to

generate specifications for a mobile learning system enabling situated cognition and

* See: https://www.globalreporting.org/Pages/default.aspx
* See: http://slab.ocadu.ca/group/strongly-sustainable-business-model-group-ssbmg.
8 Giusti, L., Pollini, A., Brunnberg, L. & Casalegno, F. (2012). En Plein Air: A Mobile Learning

Approach for Sustainability Education in the Wild. International Journal of Mobile Human Computer
Interaction (IIMHCI), 4(2), 44-58.



macrocognition. However, the projected system should relate to a sustainability

science ontology.

Literature on the BMF subject is still under development. In Toronto, Canada, at
OCAD University, work by professor Nabil Harfoush,” Antony Upward® and other
members of the Strongly Sustainable Business Model Group (SSBMGQG) started being
published around 2009. In 2013, Florian Liideke-Freund, then a young researcher in
the field, defended his Ph.D. dissertation at Leuphana Universitit Liinenburg
(Germany) entitled “Business Models for Sustainability Innovation: Conceptual
Foundations and The Case of Solar Energy.” Liideke-Freund’s thesis was based on

five previous publications.” When I started writing this thesis in 2012, I was not

7 Harfoush, Nabil. “Developing Sustainable Business Models.” In Disrupt Together: How Teams
Consistently Innovate. Eds. Stephen Spinelli and Heather McGowan. Upper Saddle River, New Jersey:
Pearson Education, 2013. PP.167-78.

¥ Upward, A. (2013). Towards an Ontology and Canvas for Strongly Sustainable Business Models: A
Systemic Design Science Exploration. (Masters of Environmental Studies / Graduate Diploma in
Business + Environment, York University, Faculty of Environmental Studies and Schulich School of
Business), http://hdl.handle.net/10315/20777.

4 (1) Boons, F. & Liideke-Freund, F. (2013): Business models for sustainable innovation: State-of- the-
art and steps towards a research agenda, Journal of Cleaner Production, Vol. 45, 9-19.

(2) Hansen, E.; Liideke-Freund, F.; West, J. & Quan, X. (2013, in review): Beyond technology push
vs. demand pull: The evolution of solar policy in the U.S., Germany and China, submit- ted to
Research Policy.

(3) Lideke-Freund, F. (2013, forthcoming): BP's solar business model: A case study on BP's solar
business case and its drivers, Int. Journal of Business Environment.

(4) Liideke-Freund, F. & Loock, M. (2011): Debt for brands: Tracking down a bias in financing
photovoltaic projects in Germany, Journal of Cleaner Production, Vol. 19, No. 12, 1356-1364.

(5) Schaltegger, S.; Liideke-Freund, F. & Hansen, E. (2012): Business cases for sustainability: The
role of business model innovation for corporate sustainability, Int. Journal of Innova- tion and
Sustainable Development, Vol. 6, No. 2, 95-119.



aware of SSBMG’s work and I had only in hand a thesis proposal written by Florian
Liideke-Freund, found on the web. Members of the SSBMG may find my thesis
quite orthogonal with their beliefs and their approach when I present BM design
using the BM canvas (BMC) as a design stance as opposed to a physical stance. My
observations were made only in my MBA classroom, and I don’t want to generalize.

I admit also that I have no training in BM design using the BMC.

This thesis was submitted to the UQAM, Faculty of Sciences, on April 21, 2015 and
defended on September 28, 2016. The jury was composed by professor Nabil
Harfoush (OCAD, Toronto) as external member, professor Serge Robert (UQAM,
Dept. of Philosophy), professor Hakim Lounis (UQAM, Dept. of Computer Science)
as director of the Ph.D. Program in Cognitive Informatics, and my two co-advisors,
professor Roger Nkambou (UQAM, Dept. of Computer Science) and professor
Pierre Poirier ((UQAM, Dept. of Philosophy). After the defense, I had the
opportunity over two months to make some minor corrections and adjustments to

comply with jury members’ remarks.

In December 2015, thanks to an invitation by professor Harfoush and Antony
Upward from SSBMG (OCAD, Toronto), I made a web presentation of my thesis to
SSBMG members. In June 2016, I had the opportunity to present a paper at the New
Business Models conference organized by professor Jan Jonker at Toulouse Business
School (TBS) where I met Florian Liideke-Freund and a great number of deeply
committed members of that researcher’s community, including Jan Jonker and Nancy

Bocken.

This thesis is not a thesis made up of articles, but its chapters are partly based on the

following papers and conference proceedings:



e Lejeune, A. Poirier, P. 2016. Business Models as Cognitive Artefacts, New
Business Models Conference, Toulouse, Toulouse Business School, June 14-
16.

e Lejeune, A. Poirier, P. 2014. ‘Green’ Business Model Design: A Concept of
Three Dialoguing Robots, The ISPIM Americas Innovation Forum 2014,
Montreal, Canada, October 5-8.

¢ Lejeune, A. Nkambou, R. 2013. A Table Game to Elicit Green Capacities in
Business Models, The XXIV ISPIM Conference — Innovating in Global
Markets: Challenges for Sustainable Growth, Helsinki, Finland, June 16-19.

e Lejeune, A. 2013. An Agenda for a Small Turing Test: Choosing Between
Big Data and Small Data to Develop a Sustainable Business Model. An
invited position paper to the World Summit on Big Data and Organization
Design, Paris, May.

e Lejeune, A. 2012. Business Model Innovation with Weak or Strong
Sustainability In Mind. Paper presented at the ISPIM, International Society
for Professional Innovation Management, Barcelona, Spain, June 17-20.

e Lejeune, A. 2012. Green Organizational Architecture: What Could It Be?
Paper presented at the Workshop on Information and Organizational
Architecture (dirs.: Prof. Richard M. Burton and prof. Charles C. Snow),
EIASM, Brussels, Belgium, March 19-20.

At the end of 2011, I also started a blog entitled ‘Green Organizational Architecture’
(http://alejeune49.blogspot.ca).

The practical problem for managers and students is to design and implement a BMF,

with strong sustainability in mind, and this thesis’ hypothesis is that usual BM design



through gamification doesn’t fit BMF design requirements because BM gamification
is conceived without macrocognition/situated cognition or fluid navigation on
artificiality axis and in a context of techno-materiality. This insight was the first step

on the research journey.






CHAPTER ]

FROM BUSINESS MODEL TO BUSINESS MODEL FOR A FLOURISHING
BUSINESS FUTURE : CONCEPTUAL CHALLENGES

1.1 Introduction

If a sustainable (green) business model (BM) design story were presented to an
EMBA classroom, the challenge would be to synchronize moving targets or moving
concepts over time. ‘BM,’ like sustainability, means different things to different
people, and the concatenation of the two terms may lead to disputed sense-making
and fuzzy greening strategies. ‘BM’ initially referred to business modeling for
computer analysts (Kilov, 2002), then came to designate a tool to compute and find
selling arguments for e-business ventures, and lately it has come to mean ‘something’
more universal (a canvas, a model, a market device, etc.) to rethink and compute
value creation/capture by a firm or a set of firms organized inside an alliance in a
business ecosystem. At its roots a BM borrows from computer science and
organizational design, process analysis, applications design, the Internet, the web and
e-ventures, meaning digital strategies to create/capture value. During the design
process or later during the implementation phase, a BM is something inside investors’

and managers’ minds, something that is in the realm of cognitive science.
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The reasons why BMs came to designate a tool to compute and find selling
arguments for e-business ventures are both theoretical and practical. Theoretically,
following Copeland et al. (1990: p. ix):

In the last decade, two separate streams of thinking and activity—
corporate finance and corporate strategy—have come together with a
resounding crash. Corporate finance is no longer the exclusive
preserve of financiers. Corporate strategy is no longer a separate
realm ruled by CEOs. The link between strategy and finance has
become very close and clear.

Practically, Copeland et al. (1990) underline the role of “computing technology and
analytical techniques that make it easier than ever before to identify potential targets”
for mergers and acquisitions (pp. 18-19). Computing technology meant first and
foremost the use of the VisiCalc software, a software developed by Dan Bricklin and
inspired by a BM design problem:°

Then a first-year Harvard Business School (HBS) student, Bricklin
watched as a professor sketched out a complex business model, and
immediately saw the problem — changing a single parameter meant
laboriously recalculating subsequent entries. It was then that inspiration
struck. Why not let a computer do the tedious work for you?

That inspiration eventually became VisiCalc, a pioneering electronic
spreadsheet and a progenitor of programs like Miscrosoft Excel.
Released in 1979, the program is widely credited for helping to
transform the personal computer from a toy for hobbyists into an
indispensable business tool.

12 BMs’ Evolution over Time

All BM analysts agree the birth of BMs occurred in the mid-nineties in association
with Internet and doc.com phenomena. This was a period of heavy investments in
new Internet ventures by venture capitalists, and BMs became the plain new language
net entrepreneurs and venture capitalists used to communicate with each other. From
1994 to 2000, close to 100 billion dollars were invested in dot.com ventures and

internet infrastructures in the US only. At that time, corporate and business strategy

1% http:/news.harvard.edu/gazette/story/201 2/03/a-vision-of-the-computing-future/
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as disciplines were hesitant and vacillating between two poles: positioning vs a
resource-based view (Seni, 2013). The tsunami of dot.com projects (Figure 1.1)
coming from nowhere happened outside any strategy theory, and often outside any
corporate hierarchy, and sought to directly mobilize consumers in the market by
offering them better value, comfort and speed for the price. For the venture caps,

BMs brought the computed proof of profitability for their investments.
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Figure 1.1 Growth and Composition of Venture Capital Investments in Nominal
Dollars, 1991-2000

Source: Zook, 2002.
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1.2.1 (Digital) Value BM or VBM

The BM concept (Figure 1.2) began to be heavily used in the business world around
1995 when entrepreneurs began designing electronic companies whose economic
profits seemed so evident before the Internet bubble of 2000. At the time, BM

designers adopted “‘thin’ design principles and practices.

Keywords and Cultural Change 541

&00 -

500 - e Business Model*
= = 9 - Business Plan*
——O0— Business Strategy*
400 - = = & - -Revenue Model*

No. of Abstracts

A
1975 1980 1985 1990 1995 2000

Fig. 1. Incidence of business model and related management terms. 1975-2000. Note:
Figure 1.2 Incidence of ‘Business Model’ and Related Management Terms

Source: (Ghaziani & Ventresca, 2005)

Why did BMs become popular around 19957 At the dawn of the age of electronic
commerce, the Internet was a new way to connect with the customer through new

distribution and interaction channels and/or a new customer interface. Online
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electronic connections had a lot of advantages over the physical world; that period

saw the birth of the ‘bits vs. bricks’ dilemma.

In the business world, BM reaches a kind of objective status because it is computable:
in the end, a BM generates costs and revenues. In fact, BM is mostly a practical—not
academic—concept (Eyquem-Renault, 2011); it’s more of an explicit recipe than an
identity-developing strategy. A BM canvas (BMC) considers the customer interface,
offerings, costs and revenues computation and the activity system. BMC developers
came from the MIS discipline that developed formal BM ontologies (Osterwalder,
2004). They also wanted to improve design guidelines to help the design process
using computer-assisted design (CAD) software. During the dot.com era, from 1995
to 2000, BMs can be understood as being born from a triple encounter between
corporate finance, corporate strategy and spreadsheet software. It is a tool to develop
a joint understanding by a group of people of a certain BM’s underlying assumptions
and hypotheses fitting external invariants. Cognitively speaking, a BM is a ‘thing’ (a
mental representation) computed thanks to external invariants—BM canvases are
made of key business categories—while subjective invariants promoting the subject
role are outside the main BM paradigm. The absence of subjective invariants in BM
design hampers the emergence of BM designed for sustainability and strong

sustainability.

1.2.2 Architectural BM or ABM

Following Teece (2010: p. 173), a BM, “if it is not a spreadsheet or computer model,
might well become embedded in a business plan and in income statements and cash

flow projections. But, clearly, the notion refers in the first instance to a conceptual,
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rather than a financial, model of a business.” For Teece (2010), a BM is nothing less
than the organizational and financial ‘architecture’ of a business. Zott and Amit
(2010) essentially view a BM as an activity system; they describe it using two sets of
parameters, design elements and design themes: “we suggest two sets of parameters
that activity systems designers need to consider: design elements—content, structure
and governance—that describe the architecture of an activity system; and design
themes—novelty, lock-in, complementarities and efficiency—that describe the
sources of the activity system’s value creation” (Zott & Amit, 2010). Zott and Amit
(2008) also posit that a business model, while often regarded as a paradox in business
literature (Klang et al., 2014), is the modern complement of strategy formulation in
business ecosystems and, in some way, a substitute for organizational structure. A
BM’s unit of analysis is bound only by the vast business ecosystem out of which it is

emerging.

The post dot.com boom era after 2000 is a period where various architectural views
of IT applications, networks and data became synthetized into an ‘enterprise
architecture’ approach sold as a new buzzword to executive managers in various
books with titles like ‘Architecture as Strategy’ (Ross et al., 2006). Lastly, authors
tried to put forward the idea of a ‘foundation for execution,” a mix of processes, data,
technologies and consumer segments fitting a ‘model for execution,’ belonging to the

business model concept.

The idea of ‘architectural BM’ opens the BM concept to platform design (Tirole,
2016), as successfully mastered by large technological firms. It also opens the BM

concept to specific architectural patterns like that of the circular economy.
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1.2.3 Sustainable BM or SBM

Year after year, the natural environment finds its way into the business landscape by
questioning existing BMs. Bansal and Hoffman (2012) present a history (Figure 1.3)
of this integration as coming in three waves: regulatory compliance (1970), strategic
environmentalism (1990) and sustainability (2010). This progression of the natural
environment concept in corporate headquarters has a practical underpinning: since the
year 2000, sustainability has become the ultimate competitive advantage (Nidumolu
and al., 2009). Because customers are inclined toward ecology transparency and a
consciousness of the physical limits of the planet, “[in] the future, only companies
that make sustainability a goal will achieve competitive advantage. That means
rethinking business models as well as products, technologies, and processes”

(Nidumolu and al., 2009: p. 1).
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Figure 1.3 The Three Waves of Corporate Environmentalism, 1960-2010

Source: Bansal and Hoffman (2012)
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In fact, since 2009, year after year, joint surveys by BCG and MIT show
sustainability progression inside corporate decision-making processes (Figure 1.4).
Therefore, a business model for sustainability is “the blueprint of a company's
business logic which internalizes the business case for sustainability” (Liideke-
Freund, 2009, p. III), where the aim is to have a “lower environmental impact than

traditional business models” (Johannsdottir, 2014: p. 42).

THE SUSTAINABILITY MOVEMENT
NEARS ATIPPING POINT

Some 70% of respondents who say their companies have put sustainability on
the management agenda say they have done so in the past six years — and 20%
say it's happened in the past two years.

Cumulative Number of Businesses, out of 2618 Total Respondents
2500

2000

1970 1974 1979 1984 1983 1984 1999 2004 2009201
Year Sustainability First Appeared on Management Agenda

Figure 1.4 The Sustainability Movement Nears a Tipping Point

Source: Kiron, D. 2012: p. 69

The quest for strong sustainability equates with the quest for a ‘flourishing” business

future (Laszlo and Sorum Brown, 2014), as stated by Ehrenfeld (2008) in his
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‘flourishing’ manifesto. Ehrenfeld'' wrote on his blog: “Those who follow me know
I am backing off from using the word ‘sustainability’ because it has become merely a
jargon word with little or no meaning or a euphemism for continuing to do the same
thing as before with perhaps some slight improvement.” In fact, if we listen well, we
hear that jargon everywhere. For example, in the automotive industry where
Ecoboost, Eco efficiency, Partial Zero Emission, Earth Power, Sky Active etc.
describe engines that burn carbon-based fuels that will produce the greater part of
greenhouse gas emissions; the Jetta TDI being an extreme example of pollution

generation, deception and illegal manipulation.

Conversely, a BMF (a BM for a flourishing future) requires the presence of
conditions for situated cognition and macrocognition that are missing from traditional
BMs. According to Huebner (2013), macrocognition'? or group cognition requires

three preconditions to be a real living phenomenon:

e Principle 1: Do not posit collective mentality where collective behavior
results from an organizational structure set up to achieve the goals or
realize the intentions of a few powerful and/or intelligent people. (p. 21)

e Principle 2: Do not posit collective mental states or processes where
collective behavior bubbles up from simple rules governing the behavior
of individuals; intentional states, decisions, or purposes cannot
legitimately be ascribed to such collectivities. (p. 23)

'! John R. Ehrenfeld is Executive Director of the International Society for Industrial Ecology. He
retired in 2000 as the Director of the MIT Technology, Business, and Environment Program, an
interdisciplinary educational, research, and policy program.

12 “That is, if the intentional stance produces useful explanations and prediction of group behavior, it is
because there is a certain cognitive structure in place, and we need a story about that structure in order
to move from the explanatory practice described in intentional stance theory to a cognitive science of
group minds. To address this need, Huebner couples the intentional stance with a theory of cognitive
architecture. In so doing he provides not only a compelling account of macrocognition (group
cognition), but also a compelling picture of how intentional systems theory can be wedded to a
cognitive science of the mind.” (Website http://ndpr.nd.edu/news/47449-macrocognition-a-theory-of-
distributed-minds-and-collective-intentionality/, visited on December 2, 2014.)
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e Principle 3: Do not posit collective mental states where the capacities of
the components belong to the same intentional kind as the capacity that is
being ascribed to the collectivity and where the collective computations
are no more sophisticated than the computations that are carried out by
the individuals who compose the collectivity. (p. 72)

Corporate BM design and transformation relate to the power of a few influential
and/or intelligent people, like senior executives, international consultants, and
brilliant academics. The strategic drive created by an efficient BM fits a business
hierarchy (Figure 1.5).

A FRAMEWORK FOR ANALYZING BUSINESS MODELS

In our survey, when respondents answered questions about sustainability and their business models, we

presented them with a business madel framework developed by the Boston Consulting Group. This frame-
work describes business models in terms of a value proposition and an operating model.

VALUE PROPOSITION: OPERATING MODEL:
What are we offering to whom? How do we profitably deliver the offering?

TARGET SEGMENTS: VALUE CHAIN:
Which customers do we choose to serve? How are we configurad to deliver on customer
Which of their needs do we seek to address? i
What do we do in-house?
What do we outsource?
PRODUCT OR SERVICE OFFERING: COST MODEL:
What are we offering customers to satisfy their How do we configure our assets to deliver on our
needs? value proposition profitably?
REVENUE MODEL: ORGANIZATIONAL CHANGE:
How are we compensated for our offering? How do we deploy and develop our people to

sustain and enhance our competitive advantage?

Figure 1.5 BCG Framework for Analyzing Business Models
Source: Kiron, D. et al. (2013: p. 70)

This thesis’ stance is that traditional BMs belong to the computation/interpretation
paradigm but the design and implementation of a BM for flourishing future (BMF)
should require more than computation as cognitive processes and should include
situated cognition and macrocognition. Our research angle is the following: a
BMF—like a BM—is a cognitive artefact. But as a BM is developed under a more

traditional computational-interpretative cognitive view, a BMF asks for new



19

preconditions, namely situated cognition and macrocognition. In this way, actors
design a BMF through their sensorimotor interface to socio- and physical materiality
where meaning emerges from multiple interactions. Also, a BMF becomes a shared
public object open to social competence development in a situation where

macrocognition principles apply.

More precisely, the introduction of the natural environment into day-to-day business
language cannot be equated with the introduction of the word ‘sustainability,” a
notion that has had a complex and ambiguous meaning since the Brundtland
Commission in 1987, unifying the social, economic and natural environments. After
Jouvenel (1957), Boulding (1966), Georgescu-Roegen (1971, 1977, 2002) and Passet
(1979, 2011), in 1987, the Brundtland report defined sustainable development as:
“Development that meets the needs of the present without compromising the ability
of future generations to meet their own needs.” But the introduction of the natural
environment offers some traction for a better utilization of the °‘sustainability’
concept. In fact, the firms have the choice to invest in a defensive way to conform to
the rules and the laws that protect the natural environment (Regulatory Compliance
era) or to start to innovate with sustainability in mind to develop and offer new
products, new processes and new business models, thereby creating or transforming
organizations and business ecosystems (Sustainability era). This thesis focuses on

this latter type of business models for a flourishing future (BMF).

A business model can be described as the blueprint of a firm's business logic
(Liideke-Freund, 2009a) and explains the rationale of how companies create, deliver
and capture value (Osterwalder & Pigneur, 2009). The key focus is on the firm and its
exchange partners, in terms of illustrating the link between the firm and “the larger
production and consumption system in which it operates” (Boons et al., 2013: p. 1;

Liideke-Freund, 2009). Clearly the BMF concept is still debated as a functional
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concept (Engestrom & Sannino, 2012) because BMs in themselves are multifaceted
and because sustainability opposes weak sustainability tenants to strong sustainability
defenders and, finally, to ‘flourishing’” BM explorers. BMFs are still under debate,
particularly when researchers oppose classical market techno-materiality (carbon
market), socio-materiality (activity system) and physical materiality (physical
environment, such as carbon cycles). Does ‘end of pipe’ regulation really equate to
sustainability promotion? And do carbon markets equate to a sustainable initiative? It
depends on one’s definition of sustainability and on one’s position as a stakeholder in

the sustainability debate: polluter vs. environmentalist, citizen vs. regulator etc.
As mentioned by Engestrom and Sannino (2012: p. 201):

In traditional studies of concept formation and conceptual change, the focus is
usually on well-defined and stable concepts of natural sciences and
mathematics. This is the domain of “formal concepts,” as Greeno (this issue)
calls them in his commentary. On the other hand, news media, political debates,
and problem solving in work activities are saturated with different concepts.
Again following Greeno (this issue), we may call them “functional concepts.”
These concepts are inherently polyvalent, debated, incomplete, and often
“loose” (Lowy, 1992). /.../ Functional concepts are loaded with affects, hopes,
fears, values, and collective intentions.

There are many perils to brave to transform a formal concept, the BM, into a
functional concept loaded with beliefs, emotions and subjective invariants. Are
BMFs by nature condemned to never-ending negotiations that fall short of formal

concept status?

Maybe the world’s best-known BM is the razor-blades BM in which a company
charges the customer much more for the blades and gives away the razor in a bid to
make more money with recurrent transactions. This is a pattern. It can be applied in
different industries like computer printers. In their BM book, by analogy, Osterwalder

and Pigneur (2010) propose the five following patterns: 1. Unbundling business
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models, 2. The long tail, 3. Multi-sided platforms, 4. ‘Free’ as a business model, and

5. Open business models.

But, again, the BM concept has many limitations. Roos (2014: p. 248) exposes the
theoretical limits of BMs:

e The first concern is the unresolved overlap of the business model idea with
established concepts, levels of analysis, theories, etc.

¢ The second concemn is a lack of independence of the concept from other levels
of analysis. The business model concept is a concept that varies depending on
the firm, the industry or the nation in which it is being employed as well as
varying over time.

e The third concern relates to whether a business model can define a unique
(and informative) level of analysis.

e The fourth concern is the lack of any consistent definition of the term
“business model.” The current variation in definitions appears too wide (e.g.,
includes contradictory statements). Without some level of consensus
regarding the idea and its drivers and boundaries, it is difficult to make
headway on its theoretical value.

e The fifth concern is a lack of solid empirical support thus far. This does not
mean that there is none just that the complexity of isolating and linking it
causally is hampered by the second and fourth concern above.

13 Conclusion

If our understanding of the evolution of the BM concept over time is sound, and as

BMs are “things in our head”, we can derive the following presuppositions:

1. BMs for digital value are associated with computing as a cognitive mode,
and as the computation is done inside a business hierarchy, essentially
about ‘what if?’ questions related to fixed categories, this computation
aims at becoming a strategic driver for investors, shareholders and

managers.
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2. Architectural BMs don’t imply spreadsheet use but a visualization process
leading to the discovery of new organizational capabilities supported by
new platform capabilities in an emerging way. The digital economy
transforms extant value chains (Tirole, 2016) and stimulates exchanges
between communities of users while bringing assistance in an attention
economy; this gives birth to new configurations like the economy of
sharing (Cohen & Kietzmann, 2014; Cusumano, 2014) and the circular
economy (Haas et al., 2016; Ning, 2001). BMs become strategic drivers
not only for investors, shareholders and managers but also for user
communities and actors in the supply chain. These BMs are still designed
inside a hierarchy, but designers are developing new bonds with different

user communities in an interpretative mode from a cognition standpoint.

3. BMFs, BMs for flourishing future, represents a turning point in a family of
more or less sustainable BMs. BMF designers, following Ehrenfeld
(2005, 2008), chose to cut their design program off from hierarchical
constraints and pressures to focus on life on earth. This is a radically new
program for business hierarchies whose managers and members should
change their cognitive mode toward new cognitive modes like situated

cognition and macrocognition, thereby attracting citizens and customers.

This description of BM evolution is an interpretation that has some limits. There are
no fixed dates to the three periods that, at times, overlap. However, nobody can deny
the message sent by the Internet bubble of 2000, which marked the end of too
simplistic BMs. If macrocognition cannot happen inside a hierarchy (Huebner,
2013), there are a lot of ‘network-like’ organizational forms between market and
hierarchy (Thorelli, 1986; Lamoreaux et al., 2002). But, there is no theory about

macrocognition inside those various forms.



CHAPTER II

A JOURNEY INTO ACTION RESEARCH AND DESIGN SCIENCE

2] Introduction

Checkland (1985) introduced framework F definition as a key first step in action
research (AR) while composing his SSM (Soft Systems Methodology). This chapter
defines the FAC framework F where VBM, then ABM and BMS/BMF design
challenges are discussed. The notion of cognitive artefact is presented; this notion is
the essential part of our framework. As cognitive artefacts, we position
BM/BMS/BMF design in a 3D framework using Flourishing, Artificiality and
Cognition axes. After discussing the FAC conceptual framework, this chapter
continues with practical and research problem definition followed by research
propositions, questions and goals. Per Checkland (1985), M declares the
methodology to apply F to A. M, in this thesis, as a methodological approach, is a
mix of action research and design science. AR is the guide to apply F in A under M;
design science (DS) is the guide to bring the lessons learned a step forward into the
definition of an artefact’s specifications. Following Figure 2.1, A, per Checkland
(1985), designs the area of application where F is applied under M. In this thesis,
there are two As: a teaching experiment with EMBA students and a table game
specifically developed for managers working in the sustainable development unit
(SDU) of a large Canadian city. Chapters three and four will be dedicated to these
two practical experiences. Results of leaming about F (framework), M (methodology

for applying F) and A (area of application) through M (mainly action research and
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design science) are described in chapters five, six and seven and oriented by the goal

of specifying an intelligent mobile gaming environment.

M an approach or
methodology for
applying F

F a framework of
ideas and concepts & )

' A anareaof
‘ application ,-

Learning about F, M, = b
A through use of M £

Figure 2.1 Action Research Approach following Checkland (1985), Baskerville &
Wood-Harper (2016)

22 Problem Statement

2.2.1 Practical Problem(s)

A practical problem is how to enable EMBA students—who are holding managerial
positions—to make room for macrocognition, abduction and knowledge use in order
to “get there!,” meaning to make their business case reach a flourishing state. This

research being exploratory and limited in replicability, we won’t explicitly mention
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other practical problems like the formulation of corporate ‘green’ strategies and their
implementation. However, we had the opportunity to work with the SD unit of a

large Canadian city.

How must the BM/BMF be positioned on the artificiality trajectory, and how can it
be navigated back and forth with fluidity? How is it possible to reach a thought that
is effective and complex enough to encompass physical materiality, organization and
people? Classical BM design’s sole successful approach (more than 1 million books
sold) is the BMC gamification (Gray, D. et al. 2010) approach proposed by
Osterwalder and Pigneur (2010). It is very tempting for a professor to use a proven
recipe. But is a BMC recipe adequate for BMF design? Or, in essence, is a BMF

simply a BM extension or another game?

A priori, BM gamification is not suited for BMF design (Table 2.1). Management
training is expected to turn more radically toward sustainability as evidenced by the
special issue of Academy of Management Learning & Education, which is entirely
about sustainability (Special Issue: Sustainability in Management Education). In this
issue, Haugh and Talwar (2010) examine the definition of sustainability and its three
pillars: economic, social and environmental. For the authors, the learning of
sustainability is based on a wide range of tools and techniques: codes of conduct,
outcome measures, policies and structure of the company, purchasing initiatives and
supply chain, communications and dialogue, employee training and workshops, visits

to companies and volunteer opportunities for employees.

For Benn and Martin (2010), management training relies too much on propositional
knowledge and not enough on experiential knowledge, presentation and practices. To
begin with, Shrivastava (2010) emphasizes the passion and commitment to

sustainability over any other technical approach.
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Table 2.1 A Priori Distinction between BM and BMF Design
BM DESIGN BMF DESIGN
BMI Strategy Mapping: ontologies, Experimenting, Effectuation,

frameworks or

Leading Change

Mindset ‘All united for profit’ Contradictory discourses
Concept Practical Functional
Design scale Enterprise BM Business ecosystem BMS
Artefact level
Products offering Products offering
Services offering Services offering
Customer interface Customer interface
Nil Social network
Nil Social project
Nil Solidarity discourse
Disciplines S EppeOn e WERTS) :Z:li(:;;,assgi:frfsh g;:;irtnhics,

marketing, economics

organizational architecture,

Learning mode Analytic Descriptive
Interpretation/Situated

Cognitive mode Computation/Interpretation | cognition/Macrocognition/
Computation
Abduction/Induction

Logical mode

Induction/Deduction

/Deduction
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Benn and Martin (2010) emphasize learning sustainability in the context of local
ecosystems, where there is proximity to a university and the social, economic and
ecological spheres. Communities of practice can promote this type of learning. To
Wu and al. (2010), there is a sharp contrast between what should be taught about
sustainability and the bias of business schools that teach that all that matters is
profitability and shareholder value, the latter serving as a backdrop. Instead, the
concept of sustainable development is the result of a growing awareness of global
links between growing environmental problems, socio-economic issues related to
poverty and inequality and the concern for a healthy future for humanity. For
example, MIS Quarterly inaugurated the field of Energy Informatics in 2010, a field
that examines ways to improve energy efficiency and sustainability. Hart (quoted in
2012) mentioned that BMS design and implementation is a matter of organizational

design and will.

Examples of this abound. Pinnacle West (PW), an energy provider in Arizona (US),
still produces electrical power mainly from nuclear plants and coal- and gas-burning
installations. Since 2013, what has changed radically in the field of sustainability at
PW is the structure and content of annual reports and some business practices. PW is
perhaps compensating its GES emissions through the carbon market. Sources of
solar energy are being developed while sustainability and innovative culture are now
key ingredients with GRI" reporting. In summary, PW’s basic BM has not changed,
but it is now wrapped in a greener discourse. The question of ‘will’ or ‘getting there’
is the first step in a BMF design experiment. Daily observations, social networks, TV
channels and newspapers demonstrate the ‘green facade’ strategy (without will to

change)—one of the most dramatic examples being the Volkswagen (VW) group—

13 Initiatives undertaken by environmental activists and committed decision-makers led to the creation
of the GRI (Global Reporting Initiative), non-profit organization based in Amsterdam in 1997, by
CERES, an NGO based in Boston and key player in the integration of environmental issues into
business operations.
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still comes first on the Dow Jones Sustainability Index in 2013 while selling heavy
polluting vehicles in the US and Canada (VW lJetta TDI). Nidumolu et al. (2009)
argue that the next ‘green’ practices sharing platform should question the dominant

logic behind business today through the sustainability lens.

Conversely, in Germany, where another type of sustainability landscape is emerging
Jacobsson and Lauber (2006), there is another situation for a similar player in the
same industry. Wemer Wenning, chairman of the German utility group E.ON
Supervisory Board, described the new strategic options endorsed on Sunday,
November 30, 2014, in Diisseldorf. In fact, the proposed measures are radical and
have no equivalent in Europe. E.ON eventually plans to abandon its conventional
electricity production to focus on renewable energy, such as wind and solar. To show
the importance of this decision, it is as if, in France, EDF moved away from its
nuclear plants and embraced wind power and photovoltaic energy. The German
group also confirmed several divestitures and announced significant write-downs.
"The model of a wide range of activities does not correspond to the new challenges,”
said Johannes Teyssen, CEO of E.ON. “We want to reposition ourselves radically""*.
Pinnacle West may enhance its processes, security, added value etc. always in the
same (very) weak sustainability paradigm. Conversely, Wemer Wenning wants to
develop a more radical BMF

This is a practical managerial and strategic problem: how to innovate and how to

transform a traditional BM into a BMF? How to train students and managers so they

understand and apply weak, strong sustainability and flourishing distinctions? But:

To solve your practical problem, you first have to think up a relevant research
problem about the topic and then solve that research problem. Learning the

' (Le Monde, December 1st, 2014—Our translation)
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answer to the research problem will let you understand how to resolve the
practical problem. '’

The practical problem for managers and students is to design and implement a BMF,
with strong sustainability in mind:

A practical problem happens in the real world. It costs you something in time,
money, happiness, etc. You'll solve that problem by doing something to change
something out there in the real world. A research problem, on the other hand,
starts in your mind when you don't understand something. (idem)

Practically, this thesis’ hypothesis is that typical BM design through gamification
doesn’t fit BMF design requirements because BM gamification is conceived without
macrocognition/situated cognition, without fluid navigation on artificiality axis and in

a context limited to techno-materiality.

2.2.2 Research Problem

Sustainability is still a debated ‘functional’ concept (Engestréom & Sannino, 2012)
interacting with computational BMs induced by GRI reporting practices. There isn’t
an easy way to create a BMF design because sustainability is about science and
physical materiality while BM is a (non-scientific) practical value creation/capture
pattern (made to stay as it is conceived) based on a combination of market

immateriality and activity system socio-materiality.

15 Source: The Research Question; website
http://www2.uncp.edu/home/acurtis/Courses/ResourcesForCourses/HowToResearch/ResearchQuestio
n.html, visited December 2, 2014.
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Consequently, this thesis considers BMF design from a cognitive science perspective.
It considers the cognitive science angle because BM and BMF literature is constantly
sprinkled with words, concepts or categories like beliefs, representation, subjectivity,
knowledge types and cognitive processes (such as understanding, learning or
creating), ontology and formal ontologies, words and terms that come from cognitive
activities. We also take a cognitive science point of view because MIT Sloan and
Boston Consulting Group identified two cognitive barriers to sustainable BM design
and use (2009): 1. lack of understanding of sustainability, and 2. lack of capabilities
to design strongly sustainable business models. The sustainability-flourishing
challenge is first a matter of cognition, both individual and organizational.
‘Understanding,” with ‘Remembering,’ are referred to by Anderson and al. (2001) as
the fundamental cognitive process while, at the other end of its taxonomy
progression, ‘Creating’ sits at the top of the cognitive processes (Figure 2.9). It can
be hypothesized that the whole range of cognitive processes and knowledge types are
questioned by the introduction of sustainability in BMs. The research problem is thus
formulated using learning theories established by Anderson et al. (2001), Kolb and
Kolb (2005) and Beckman and Barry (2007).

Leamning is the process whereby knowledge is created through the transformation of
experience. In 1984, Kolb drew from these numerous theories of learning to build
what he called “experiential learning theory” in which he defined learning as “the
process whereby knowledge is created through the transformation of experience,” and
he defined the learning process as applying the four steps of experiencing, reflecting,

thinking and acting in a highly iterative fashion (Beckman & Barry, 2007: p. 28).

If learning is “the process whereby knowledge is created through the transformation
of experience,” we need to understand in the real world how MBA students or
managers understand flourishing requirements in BMF case solving and how they

deal with them. We also need to understand how sustainability managers in a big city
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integrate BM notions into their thinking while designing sustainable development

plans.
(VERBS: Revision of Bloom's Taxonomy |
"
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Source: Adapted from Anderson et al. (2001)

Figure 2.2 [llustration of Lack of Understanding and Lack of Capabilities to

Design Sustainable BMs
Source: Adapted from Anderson et al., 2001.

Learning theory shows many differences between the traditional cognitive approach
and situated learning. For example, the locus of learning is conventionally positioned
in the mind of the learner as an individual phenomenon. On the contrary, in a
situated learning approach, a learning phenomenon is situated in a relationship
between person(s), activities, education and professional practices. Elsbach et al.
(2005) and Ciborra & Willcocks (2006) systematize this paradigm in the context of
organizational cognition. Thus, the cognitive processes that make sense are rooted in
interactions between cognitive patterns and organizational contexts to form

momentary situated cognitions. These cognitions can consist of attraction to an
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option, the perception of a separate self, problem understanding and collective state

of mind (macrocognition).

2.3. FAC Framework

Usually, literature in sustainable BMs will consider the traditional formal BM
concept as a compuTable core with an interpreTable activity system at the periphery
or a compuTable VBM at core and an interpreTable ABM at periphery. However,
BMS comes with some sustainability requirements borrowing elements from weak
and/or strong sustainability. Those requirements are partly outside computing and
interpreting as cognitive modes. This thesis’ framework contribution is to integrate
the cognitive dimension while positioning BMs (VBMs and ABMs) vs BMSs/BMFs.
As a mix of finance, strategy and information technology, BMs are first designed for
computing value creation and capture. On the contrary, BMFs are still functional
concepts (Engestrém & Sannino, 2012) having a subjective meaning for different
people and an intersubjective meaning for different groups (possibility of

macrocognition).  This thesis thus posits three challenging design choices

(Figure 2.3):

1. The types of materiality (flourishing axis),
2. The artificiality of designed objects (artificiality trajectory axis),

3. The designer’s or designers’ cognitive modes (cognition axis).
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2.3.1 Business Models as Cognitive Artefacts

Per Paavola & Hakkarainen (2005), “we are working in complex and heterogeneous
networks that consist of humans and various artifacts (Latour 1999). To facilitate our
more sophisticated activity, we are creating and using cognitive artifacts that are more
knowledge-laden, smart and autonomous” (p. 536. Quoting Bereiter), Paavola &
Hakkarainen (2005) underline that individual learning—as an accumulation of ready-
made information to the human mind—must be replaced by collective learning, a
learning activity “akin to what happens in scientific communities, where the central
aim is not only to learn something but to collaboratively develop new ideas, methods,
theories, models, and so on, that then become available for subsequent use” (pp. 542-
543). Paavola & Hakkarainen (2005) call this collaborative activity artifact creation
metaphor of learning, where “artifacts are object-like things that are produced by
humans, and the models of innovative knowledge communities concentrate on
processes where people collaboratively create and develop such conceptual and material
artifacts and related practices for a subsequent use” (p.546). And finally:
“Characteristic of all models of knowledge creation is that the agent of knowledge
creation is not an isolated individual but is either an individual embedded in a

community or the community itself (p. 551).”

The Cognition axis in our FAC framework takes this into account by making
distinctions between a computed ‘objective’ BM as cognitive artefact vs. a
collaborative BMF based on subjective wills. Per Doz and Kosonen (2010), a BM is
objectively about relationships between a firm and its customers, suppliers,
complementors, partners and other stakeholders among its internal units and
departments (functions, staff, operating units, etc.). In a way, a BM helps instantiate

an organizational architecture (OA) inside a business ecosystem. A BM will
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transform an OA into a desired pattern of patterns by homogenizing both cultural and

business rule invariants.

Figure 2.3 shows a progression of BMs, BMSs and BMFs as cognitive artefacts, a

progression that can be paralleled with cognitive science evolution from individual

computation to macrocognition.
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Figure 2.3 BMs, BMSs and BMFs as Cognitive Artefacts

Business models can be defined both objectively and subjectively. Objectively
they are sets of structured and interdependent operational relationships between
a firm and its customers, suppliers, complementors, partners and other
stakeholders, and among its internal units and departments (functions, staff,
operating units, etc). These ‘actual’ relationships are articulated in procedures
or contracts and embedded in (often) tacit action routines. But, for the firm’s
management, business models also function as a subjective representation of
these mechanisms, delineating how it believes the firm relates to its
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environment. So business models stand as cognitive structures providing a
theory of how to set boundaries to the firm, of how to create value, and how to
organise its internal structure and governance. Both as objective relationships,
based on contracts and organizing routines, and as their collective cognitive
representation, business models tend also to be naturally stable, and hard to
change. (Doz & Kosonen, 2010: p. 370-371).

In other words, BMs are cognitive artefacts (Figure 2.3) composed of both external
representations and external algorithms (or procedures) designed (and selected by
cultural evolution) for their ability to induce specific provisions in humans using
them. The resulting pattern tends to be stable and hard to change because a BM type
dynamically connects all organizational domains at different scales to produce a
pattern of patterns, meaning a repeatable stable behavior as mentioned by Morabito et

al. (1999).

A typical BM is mainly described through its external invariants. By applying a BM
to a competitive situation, a manager, by developing his situation awareness to sense
or seize an opportunity, cognitively applies a set of invariants external to himself,
such as the razor-blades theme, and, using the popular Osterwalder-Pigneur BM
canvas (2010), nine categories describing a BM. Doing so, he or she combines
Situation Awareness external coupling invariants about subject/environment concepts
developed from the affordances of environmental psychology. Its principal purpose is
not so much the situation than the interaction scenario (Chalandon, 2013; Gibson,
1979, 2014). But literature in strategic management rarely deals with BM design
(Zott & Amit, 2010) and is short on internal invariants, specific to the person. In

ergonomic psychology terms:

‘View of the subject’ identifies the Situation Awareness to functional
representation whose construction refers to a criterion of pragmatic relevance.
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By partial anticipation of the context and pre-activation of internal invariants,
the Situation Awareness promotes the inclusion of activity in the dynamics of
the environment (Chalandon, 2013).

Concerning the use of BMC, particularly if computerized in a package with assisted
design rules, any college student can manipulate coloured objects as coloured Post-it
notes in a ‘design stance,” but organizational architects—to borrow from Dennett

(quoted below)—must adopt a ‘physical stance’ to figure out what sort of design

revisions might enhance organizational quality (Figure 2.8).

Artefact Design Stance Physical Stance intentional Stance
Cognitive Artefact
: . ] GREAT
-

Figure 2.4  Illustration of Three Stances (from Dennett) Considering an Artefact
(iPhone) and a Cognitive Artefact (BMC)

If you know something about the design of an artefact, you can predict its
behavior without worrying yourself about the underlying physics of its parts.
Even small children can readily learn to manipulate such complicated objects as
VCRs without having a clue as to how they work; they know just what will
happen when they press a sequence of buttons, because they know what is
designed to happen. They are operating from what I call the design stance. The
VCR repairer knows a great deal more about the design of the VCR, and
knows, roughly, how all the interior parts interact to produce both proper
functioning and pathological functioning, but may also be quite oblivious of the
underlying physics of the processes. Only the designers of the VCR had to
understand the physics; they are the ones who must descend to what I call the
physical stance in order to figure out what sorts of design revisions might
enhance picture quality, or diminish wear and tear on the tape, or reduce the
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electricity consumption of the product. But when they engage in reverse
engineering—of some other manufacturer’s VCR, for instance—they avail
themselves not only of physical stance, but also of what I call the intentional
stance—they try to figure out what the designers had in mind. (Dennett, 1995:
p- 229-230)

It is our preconception that there is a correspondence between Dennett’s stances story
and the FAC framework. Techno-materiality paves the way to the design stance.
Traditional BM design using BMC implies fresh ideas and computing capabilities,
not a physical stance or deep knowledge of the physical environment. Taking our cue
from Dennett again, when we engage in reverse engineering, we try to figure out
what the designers had in mind regarding consumers, competitors, stakeholders,
enterprises. We can read in the business press headlines like “Tesla believes...” or

“VW sees...”:

Our attributions of intentionality to organizations are made with only a vague
idea of the inner processes of the organization and often without any
information about the intentional states of the members. Yet our explanations of
the actions of organizations in terms of their beliefs, intentions, and desires are
successful (Tollefsen, 2002).

One of those axes (the Y axis in Figure 2.5) is called the Flourishing axis: it describes
a progression from physical and biophysical materiality (ecosystems, living
environment, living people, carbon cycles) to socio-materiality (organizations with
their activity systems) and finally to techno-materiality (carbon markets, eco-services

markets, and standard VBM computable business models).
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Figure 2.5 The FAC Research Framework (Flourishing — Artificiality —

Cognition)

This axis is named ‘Flourishing’ following Ehrenfeld and Hoffman's (2013) view of
sustainability. Artificiality axis proposes a concrete vs. abstract understanding of the
artificiality trajectory covering BMs from the product offering (concrete) to the
discourses arguing for or against that BM (abstract). Finally, the FAC framework
(Flourishing — Artificiality — Cognition) considers four designers’ cognitive modes

from computation to interpretation, situated cognition and macrocognition.

The ‘Artificiality’ axis (the X axis) comes from the philosophy of design.
Interpreting Krippendorff's (1997, 2007) understanding of design progression from
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concrete to abstract, it is possible to position a BM’s elements along an ‘artificiality
trajectory’ where designers start with a concrete product and end with a project and
an abstract discourse, or the reverse. In this thesis, we adapt Krippendorff’s

trajectory to business design in the following way (Table 2.2).

Table 2.2 Adaptation of Krippendorff’s Artificiality Trajectory to the FAC

Framework
Artificiality Trajectory Artificiality Trajectory Adapted to
Krippendorff (2007): from Concrete to Business Design: from Concrete to
Abstract Abstract

Products Products

Services Services

Interfaces, corporate identity Customer interface, supply chain

Nitworka BM as “market device” inside Innovation
Networks

Brofits Innovat@on Projects — Business Model
Innovation (BMI)

Discourses Discourses, BM recipes

Source: Adapted from Krippendorff (2007)

Table 2.2 systematizes a parallel between Krippendorff’s artificiality trajectory and
its application to BM aspects and dimensions. It mixes elements from BM definition
with Krippendorff’s artificiality trajectory. Products and services are strictly
mirroring each other’s frameworks; customer channels and supply chains are the
mirroring ‘interfaces’ category and then comes the BM as the ‘market device’ inside
an innovation network of stakeholders. Costs and revenues are calculated in a
computation mode (cognition axis). The Artificiality axis suggests that BMs—and of
course BMFs—can be designed or engineered from products and services or
retrofitted from discourses and innovation projects. This axis also suggests, as does

Simon (1996), that strategic managers committed to BMs, BMIs or change
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discourses, are designers, like engineers dedicated to product design or marketers to

customer interface design.
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Figure 2.6  From Cube 1: Three Challenges from the Physical Environment

Figure 2.6 displays BM categories for different materiality types. For example, for
‘Products,’ the ‘Products’ cube 49 brings data to three dimensions: 1. An artificiality
level (the products are concrete elements), 2. a materiality level (at techno-materiality
level, products are products’ data and metadata) and 3. a cognition level (in this case,
a computation level where products’ costs and revenues are calculated or life cycle
computed). At the artificiality level, the challenge is to produce a coherent discourse
and/or a vision and/or a backcasting approach. At the materiality level, the challenge
is to produce ‘green’ products through ‘green’ processes and ‘green’ activity systems

inside a circular economy. At the cognition level, the challenge is to move forward,
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beyond computation and interpretation, toward situated cognition and macrocognition

as cognitive modes.

‘Services’ are next to products while ‘Interfaces’ regroup customer channels and
supply chains. The ‘organizational change’ dimension (Figure 1.4, BCG Framework
for Analyzing Business Models), clearly belongs to the socio-materiality level and
leads to new interactions between members of organizations inside more lateral
structures enabling new organizational behaviors. If some aspects of ‘organizational
change’ can be computed (training costs etc.), its execution calls for interpretation as

cognitive mode to evacuate all related ambiguities.

The Cognition axis (the Z Axis: Designers’ Cognitive Modes) makes clearer the
differences about what is happening cognitively to BM vs. BMF designers: BM
designers are measuring and interpreting business logic while BMF designers are
adding to that sensing and discussing—individually and/or as a community—what is
happening to their ‘place’ in terms of sustainability and value generation/capture. In
fact, BM being mostly a practical concept without any spatial dimension, managers
and/or shareholders/stakeholders discuss, design and compute their BMs as they have
the legitimacy to act that way. So, one extremity of the cognition axis is assimilated
into individual computation inside an organizational hierarchy set up to achieve the
goals or realize the intentions of a few powerful and/or intelligent people (Huebner,
2013). By contrast, the other extremity is illustrated by a community of people,
living in and inhabiting a ‘place,” who meet the conditions of macrocognition
(Huebner, 2013). Both powerful people and situated communities are benefitting
from technologies enabling cognitive extension (Clark, 2008). Both groups are
practicing computation and interpretation as cognitive modes. However, logical
modes may differ. The literature shows (Moore, 2007) that, if sustainability

management is often a matter of induction/deduction between theory and facts using
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predefined categories, it is rather formulated and executed in an abductive logical
mode in leading ‘green’ cities. But let’s start with VBM design and the examination

of the Artificiality Trajectory axis.

2.3.1 Conceptualizing VBMs: Choosing an Artificiality Trajectory in Techno-
Materiality Space

VBMs can be entirely discussed on the techno-materiality axis by exploiting
Krippendorff’s ‘artificiality trajectory.” In our view—Ilike in Krippendorff’s artefact
development view—a BM doesn’t start from nowhere, nor is it constructed on solid
and stable categories. We see BMs starting as products, services and interfaces and
then being formalized into BMs or, inversing the direction on the artificiality axis,
starting as a discourse and an innovation project that becomes formalized as a BM.
Krippendorff (2007) proposed a trajectory of artificiality “that leads us into new
empirical domains and the adoption of appropriate design criteria” (Krippendorff,
2007). As artefacts, products and services are forming what specialists call
“Industrial Product-Service Systems” (IPS2), which are defined as “an integrated
industrial product and service offering that delivers value in use.” This field has

expanded rapidly over the last decade:

IPS2 has allowed us to achieve both high added value and high productivity and
has enriched our QOL by improving the performance of products and services.
We are now struggling with many awkward issues related to sustainability, but
IPS2 is expected to be the “Philosopher’s Stone” for solving these issues.'®
(Shimomura & Kimita, 2012)

' The Philosopher's Stone for Sustainability: Proceedings of the 4th CIRP International Conference on
Industrial Product-Service Systems, Tokyo, Japan, November 8th—9th, 2012
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Products

“By definition, products are the end products of processes of production, and
equating artefacts with products limits product design to industrially manufactured

artefacts” (Krippendorff, 2007: p. 19).
Services

Goods, services, and corporate or individual identities, by contrast, are artefacts
that are designed for sales, to have social significance, or to create
consumption. Such artefacts are not entirely physical. They constitutively
involve individual minds in ways products do not: memories or attitudes
favoring particular service providers, for example, or brands. The advent of
styling and marketing made the creation of exchange values a priority and a
universalist aesthetics had to be abandoned in favor of statistically distributed
local preferences. (Krippendorff, 2007: p. 19)

Interfaces

Following (Osterwalder et al., 2005), “Customer Interface” (in this thesis, a substitute
term for ‘interfaces’ on Krippendorff’s scale) has three dimensions: 1. “Target
Customer” describes the segments of customers to which a company wants to offer
value, 2. “Distribution Channel” describes the company’s various means of getting in
touch with its customers and 3. “Relationship” explains the kind of links a company
establishes between itself and its different customer segments. If we transpose
Krippendorff’s interface context (man/machine) to a business context

(customer/firm), we find the same interface semantic understood as interactions.

As suggested above, interfaces are artefacts that reside between humans and
machines including objects of nature. They consist of interactions,
rudimentarily resembling human dialogue, not dead matter. Designing
interfaces involves criteria that relate users’ interactive understanding to what
artefacts can afford./.../” (Krippendorff, 2007: p. 19)
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Networks

What about an artefact qualified by Krippendorff (2007) as a network surviving “in a
medium that many people can access, and their reality depends on the coordinated
practices of their users: creating, sharing, storing, modifying, or discarding them™? Is

a BM qualifying for ‘network’ level on the artificiality trajectory?

Doganova and Eyquem-Renault (2009) argue that a business model is a “market

device” (Callon et al., 2007) within innovation networks:

an intermediary between different innovation actors such as companies,
financiers, research institutions, etc., i.e., actors who shape innovation
networks. In their theory, such networks are created through what they call
“narratives” and “calculations” which entrepreneurs circulate to describe their
ventures and to construct markets. Here, the business model is seen as a
reference point for communication among the different actors with whom
entrepreneurs engage. (Boons & Liideke-Freund, 2013: p. 10)

Callon (2009) wrote this about networks and carbon markets:

In concrete terms, such interactions can exist, in the case of markets or any
innovation, only if soundly structured networks organize relations between the
sites at which in vivo experiments are conducted and those at which in vitro
experiments are conducted. Such networks should allow for the joint and
coordinated advancement of knowledge and theoretical models on markets, on
the one hand, and of market material and institutional devices, on the other.
They could provide the organized framework of coordination and information
trading between economics and the economy. (Callon, 2009: p. 537)

Muniesa et al. (2007) believe that:

the notion of ‘market device’—a simple way of referring to the material and
discursive assemblages that intervene in the construction of markets—can be
useful in addressing these concerns. After all, can a market exist without a set
of market devices? From analytical techniques to pricing models, from
purchase settings to merchandising tools, from trading protocols to aggregate
indicators, the topic of market devices includes a wide array of objects.
(Muniesa et al., 2007: p. 2)
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Resonating with Krippendorff’s definition, networks are created through what some
authors call “narratives” and “calculations” (Boons & Liideke-Freund, 2013); once

formalized, these calculations and narratives can become BM artefacts.

/.../ such artefacts must survive in a medium that many people can access, and
their reality depends on the coordinated practices of their users: creating,
sharing, storing, modifying, or discarding them, often in view of other users.
Trusting and authenticity are the major issues in the use of multiuser systems,
which shows their embeddedness in cultural contingencies. (Krippendorff,
2007: p. 19)

Projects

Moving away from BMs, the next stage in the Krippendorff scale is ‘projects’; in
business terms, these projects are BM innovation projects or BMI in business
literature. Chesbrough (2010) offers four ways to overcome cognitive inertia in
business model innovation: mapping, experimentation, effectuation and leading
change. @ While ‘mapping’ is the most exploited dimension in gamification
(Osterwalder & Pigneur, 2010), experimentation is efficient when “[t]rying out an
alternative business model on real customers paying real money in real economic
transactions” (Chesbrough, 2010 p.360). Many tools are available to managers
wishing to experiment (Davenport, 2009). Effectuation is the second set of
alternative processes identified by Chesbrough (2010). In this case, there is a strong
bias for action over analysis: because there may be insufficient data available to
analyse one’s way toward a new business model (Chesbrough, 2010: p.361).
Effectuation processes are thus actions “critical for the cognitive act of reframing the

dominant logic of one’s business model” (p. 361).
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Coming back to the Krippendorff scale:

“Projects are primarily social artefacts. They involve people as stakeholders who
cooperate in bringing something of joint interest to fruition. To the extent that
projects are self-organizing, they are not entirely controllable from the outside”.
(Krippendorff, 2007: p. 19).

Discourses

Perkmann & Spicer (2010) wrote that “business models are performative in three
ways: as narratives that persuade, as typifications that legitimate, and as recipes that

instruct.” For these authors, BMs are first and foremost narratives:

Narratives comprise a subject searching for an object, a “destinator” (a force
determining the subject’s destination), and a set of forces furthering or
hindering the subject’s quest for a desired object /.../ business model’s
narratives may be instrumental in inducing expectations among interested
constituents about how a business’ future might play out. (p. 270)

In the 90s, BMs were narratives used to attract investors to an e-business venture.
Following Perkmann & Spicer (2010), a BM “allows a venture to associate itself with
a particular type or identity, thereby creating a sense of legitimacy. /.../ firms may
attempt to render themselves identifiable and legitimate by associating themselves

with certain business models that form known categories” (pp. 270-271).
Finally, a BM:

provides recipes that instruct actors involved with the business what they
should do. Managers. are often guided in their decision by cognitive
frameworks that privilege certain courses of action to the exclusion of others
/.../ They constitute mental models that codify some key causal relationships
assumed to underpin “the business” a firm believes to be in. (Perkmann &
Spicer, 2010: p. 271)
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This introduction to BMs as discourse resonates with Krippendorff’s discourses stage

definition:

And:

Naturally, the final kind of artefact in the trajectory is: Discourse,
institutionalized communication, a constrained way of languaging. In discourse,
particular ways of languaging dominate reality constructions and direct the
practices of the members of a discourse community. /.../ Inventing productive
metaphors, introducing new vocabularies, and starting to talk differently are
ways to direct the social construction of alternative worlds and the artefacts
therein. These are fascinating artefacts.

Design can succeed only if these two conditions are satisfied. A design that is
not inspiring is not a viable proposal, and an artefact whose possibilities cannot
be recognized has no meaning. The virtual worlds we come to see in artefacts
should not be pretended but realizable and virtuous. (p. 21)

Krippendorff (2007) insists on a chasm between the intentions that underlie a design

and the effective realization of a design when other intentions emerge:

The point of these observations is that designers rarely ever produce what they
say they are designing. /.../ Designs are rhetorical devices, proposals that,
ideally, compel interested stakeholders to act in ways called for by the design.
As a proposal, a design must be understood, actionable, realizable in concrete
stages, have virtue, and enroll stakeholders to proceed. So conceived, a design
is but one—albeit intermediate—form of what a proposed artefact could
become. (Krippendorff, 2007: p. 19)

And all those artefacts evolve on moving sands so there is never a ‘final’ artefact:

The point is that artefacts are far from stable, as popular conceptions of tangible
objects have it. Artefacts change, sometimes within the conceptual categories of
their users, often and ultimately into other categories, mostly useless or
problematic ones. The underlying dynamics—ineviTable destiny, problematic
breakdowns, or unintended consequences—are not addressed when designers
focus their attention on designing final artefacts of a certain kind or category.
(idem)
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2.3.2 Conceptualizing ABMs: Moving from Techno- to Socio-Materiality

ABMs, or architectural business models like circular economy, shared economy, and
a variety of activity systems, are better described on the socio-materiality axis. In
fact, ABMs are mostly present on the socio-materiality axis (and the techno-

materiality axis) because value computing is still the big issue.
The quest for socio-materiality or the materiality-turn is recent:

Following Latour (Latour, 2007: 139), the materiality-turn is related to the “the
way we move knowledge forward in order to access things that are far away or
otherwise inaccessible” (materiality) or “the way things move to keep
themselves in existence.” We propose to call this ‘matter-iality,” to emphasise
how things matter.  Instrumentations, mediations, materializations and
performations are at the heart of the materiality- turn, which has strong
intersections and commonalities with other turns such as the practice turn,
communication turn, visual turn, process turn, performativity turn or spatial
turn.  (https://en.wikipedia.org/wiki/The_Materiality Turn,  visited on
November 15, 2016)

Natural resources coming from the physical environment (cube 1) will be transformed
by several activity systems that together form a supply chain to deliver a final product
defining (part of) a value offering whose data are located on cube 49 (Figure 2.4).
Or, if we move in the other direction (from 49 to 1), cube 49 is a product idea that
will be manufactured in the activity system (the Behavior, Structure and Interactions
cubes) from resources drawn from cube 1, which features the physical environment.
As a convergence of corporate finance and corporate strategy made explicit through a
spreadsheet, a BM inherits a tradition of techno-materiality or immateriality. But
because matter matters more and more (Carlile, P.R. et al., 2013), socio-materiality is
described and theorized as essential to the understanding of organizations. The
following chapters will explore the cognition axis, but we can already be conscious

that shared economy and circular economy, without being explicitly connected with
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the future of the physical environment, are asking for more than computation on the
cognition axis; they are asking for situated cognition and macrocognition along the
socio-materiality axis. In Figure 2.5, cubes 42 and 48 respectively indicate a personal
vision and discourse about circular (or shared) economy and a common vision among

individuals about that kind of economy.
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Figure 2.7 Shared Economy and Circular Economy on the FAC Framework

Following Leonardi (2012), the origins of the popularity of the concept of socio-
materiality are to be found in the rampant socio-constructivist view in organizational
analysis. Technology is much less important than technology-in-use and technology

social construction. The author continues:

To combat this problem, some scholars began advocating that researchers
should renew their focus on what features a new technology actually had and
what those features did or did not allow people who use them to accomplish
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(Griffith, 1999; Monteiro & Hanseth, 1995; Poole & DeSanctis, 1990). Enter
the term Materiality. Orlikowski, (2000: 406), for example, wrote about
groupware software that the technology embodies “particular symbol and
material properties.” She provided several examples of the “material properties”
of groupware, which included features contained in the menus that were
embedded in the program. (Leonardi, 2012, p. 5)

More and more, researchers are studying materiality aspects (Carlile, P.R. et al,,
2013) and are considering materiality as a basic step to reinvent organization theory
(Monteiro, P. and Nicolini, D., 2015; Dyck, B., 2016). But in the IT-IS field, the
researcher who most promoted socio-materiality as a research approach is clearly
Orlikowski, who declared:

I will demonstrate that while materiality is an integral aspect of organisational
activity, it has either been ignored by management research or investigated
through an ontology of separateness that cannot account for the multiple and
dynamic ways in which the social and the material are constitutively entangled
in everyday life. I will end by pointing to some possible alternative perspectives
that may have the potential to help management scholars take seriously the
distributed and complex sociomaterial configurations that form and perform
contemporary organisations. (Orlikowski, 2009: p. 125)

In BM research, Zott & Amit (2010) give a particular status to the activity system, a

socio-material system that lies behind any BM and commits to it:

An activity in a focal firm’s business model can be viewed as the engagement
of human, physical and/or capital resources of any party to the business model
(the focal firm, end customers, vendors, etc.) to serve a specific purpose toward
the fulfillment of the overall objective. An activity system is thus a set of
interdependent organizational activities centered on a focal firm, including
those conducted by the focal firm, its partners, vendors or customers, etc. The
firm’s activity system may transcend the focal firm and span its boundaries, but
will remain firm-centric to enable the focal firm not only to create value with its
partners, but also to appropriate a share of the value created itself. (Zott &
Amit, 2010: p.2)

Recalling Figure 1.3 on MIT’s definition of BM, ‘organizational change’ clearly

belongs to a socio-materiality category like the activity system. Referring back to the



3

BMF and the physical environment, Bansal & Knox-Hayes (2013) state that socio-

materiality is not adapted as a concept to embrace a BMF problematic.

Organizational sociologists shine their spotlight on organizations. Researchers
of sociomateriality have argued that organizations are “produced” by their
interaction with the material world. However, this singular focus on
organizations has deflected attention from the impact of organizations on the
natural environment. The natural environment is not sociomaterial; it can exist
outside of society. (Bansal & Knox-Hayes, 2013: p. 75)

2.3.3 Conceptualizing BMSs/BMFs: Physical Materiality and Cognition Beyond
Computation-Interpretation

The physical environment is not only the locus of natural resources facing depletion
but also the target of physical effects generated by human and industrial activity. For
some authors the quest for materiality doesn’t stop with socio-materiality; physical
materiality is required. Winn & Pogutz (2013), for example, propose to explore the

links between ecology and management studies:

This article aims to encourage research into how organizations can manage
their relationship with the natural environment so as not to destroy the very life-
supporting foundations provided by nature. Bridging knowledge domains, the
article introduces key concepts from ecology and social ecology to organization
and management studies—ecosystems, biodiversity, ecosystem services, and
ecological resilience. (Winn & Pogutz, 2013, p. 203)

Also, climate change and its physical threats make room for the concept of physical
materiality even in specialized investor literature: “The materiality of climate

change...clearly shows that climate change risk could have the potential to impact a
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Fund’s investments over the long term.”'” However, to face climate change, the first
business reflex will be to develop ‘in vitro’ experiments (Callon, 2009), something
like carbon markets that are mostly technological and not physical solutions. If the
notion of ‘flourishing for the future’ asks for the acknowledgment of physical
materiality in business models and strategies, a lot of sustainable initiatives are
abstract techno-solutions, innovative uses of markets without physical materiality. In
fact, in the corporate sustainability game, there seems to be at least two games: a
‘fagade greening’ game based on a weak definition of sustainability and a more
radical orientation that—like a ‘moon shot for management’ (Hamel, 2009)—takes
up the challenge of making businesses beneficial to the physical environment under
the ‘flourishing’ umbrella. So, to depart from sustainability jargon, Ehrenfeld (see
http://www .johnehrenfeld.com/), among others, prefers ‘flourishing’ as a word and

concept:

My definition of sustainability is fundamentally different. I define sustainability
as the possibility that human and other life will flourish on the planet forever.
It’s a definition about as far from the central notion of sustainable development
as night is from day. But, to me, it represents a truer idea about what
sustainability is all about. Flourishing, like many other desirable qualities, is an
emergent property. It has no thing-like character. It’s like health, or liberty, or
freedom: It appears only when the whole system is functioning properly. /.../
Now, many people belittle this kind of notion, because in the world of business
and management you find the mantra, “if you can’t measure it, you can’t
manage it.” But sustainability is not about managing and measuring. It’s about
getting there, and staying there. (From
http://sloanreview.mit.edw/article/flourishing-forever/).

Using this flourishing concept in business model innovation (BMI) is a huge

challenge because even ‘green’ or weakly sustainable business models are not fully

17 A climate for change, Mercer Investment Consulting, the Carbon Trust, and the Institutional
Investors Group on Climate Change, August 2005, available at
http://www.mercerIC.com/climateforchange) (MARSH, Risk Alert, Volume V, Issue 2, April 2006, p.
9
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developed in business literature. At this time, Bansal and Hoffman (2012) mention
only one article dedicated to sustainable business models by Stubbs and Cocklin

(2008).

After several failed attempts to develop an emissions trading system, Japan is
developing a unique program that emphasizes bilateral trade and technology transfer,
the Bilateral Offsetting Mechanism (also known as the Joint Crediting Mechanism).
Through this program Japanese companies directly trade technology for emissions
offsets from developing country partners. Japan’s refusal to engage in emissions
trading is in part structured by its heavy reliance on fossil fuels, as well as its need to

reconstitute its energy supply mix. (Know-Hayes, J., 2014, conference abstract)

This is a good example of a technological (not ecological) solution, and a solution
that ‘speaks’ to businessmen and MBA students. MBA students, like people in
financial industry, are not familiar with a lot of specialized contributions aimed at

redefining ecological management (Cuddington & Beisner, 2005), but:

For the most part, the MBA students have only been exposed to neoclassical
economic thinking within the other MBA subjects. The aim of the sustainability
framework is to shift the students' thinking by engaging with sustainability from
different perspectives, rather than presenting one version of sustainability to
them. The framework has proven to be useful in developing critical and
reflective thinking and discussion. (Stubbs & Cocklin, 2008: p. 206)

This can be seen as a “weak” definition of sustainability that retains the same
business goals and attitudes. For Byrch et al. (2007), the usual sustainability

challenges taken up by companies and governments are about weak sustainability:

Despite the debate over its meaning, sustainable development, and the related
concept of sustainability, would seem to have more proponents than ever. Many
individuals and organisations—in particular government and business
organisations—are taking up the “sustainability challenge” and incorporating
their own understanding of sustainable development into various aspects of
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their operations. In simple terms, the definitions adopted and their respective
interpretations demonstrate the relative emphasis given to environmental,
social, and economic domains by different groups, and how the concepts of
equity, fairness and futurity are applied to those domains. (Byrch et al., 2007: p.
28)

On the other hand, again for Byrch et al. (2007), strong sustainability will require an

‘ecocentric’ worldview instead of a technocentric or anthropocentric worldview:

There is a substantial body of literature that suggests that these varying
emphases in turn reflect individuals’ fundamental beliefs about humanity’s
proper relationship with nature; that is, their environmental “worldview.”
Environmental worldviews which are more biocentric are said to lead to
significant sustainable environmental performance—although more research is
needed to sustain a clear link as worldviews do not always translate into actions
consistent with those underlying beliefs. (Byrch et al., 2007: p. 28)

Bansal & Knox-Hayes (2013) argue that:

the natural environment has a physical materiality that organizations lack. We
define physical materiality as objects that have a mass and thereby possess
objective temporal and spatial qualities. Because of the emphasis on
organizations, prior work has ignored the uniqueness of the natural environment
and provided a potentially oversocialized view of the world (p. 62).

Carbon markets illustrate these ideas:

Whereas carbon possesses physical materiality, carbon markets are social
constructions. The instruments developed by carbon markets to manage carbon
(i.e. sociomateriality), such as futures and other financial derivatives, compress
time and space. Yet the temporal and spatial qualities of carbon (i.e., physical
materiality) cannot be easily compressed. (Bansal & Knox-Hayes, 2013)

For Callon (2009), pragmatism is welcome:

It is because a market is deployed in an uncertain world that it imposes this
mixture of agnosticism and experimentation, of trials and errors, observation
and evaluation of the effects produced, so typical of a precautionary approach—
in this case applied to socio-technical artefacts and not only technological
innovations. (Callon, 2009)
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The cognition axis can be thought of as a progression through different kinds of
contexts imposing both knowledge contents and cognitive process variations. At the
origin of the cognition axis lies individual/organizational cognition in a hierarchical
context. At the other extremity lies the macrocognition possibility in a non-
hierarchical context congruent with Huebner’s (2013) three conditions: absence of
hierarchal structure, no rules, powerful individual cognition. An illustration of this
context might be (Nidumolu et al., 2009) an open sustainability exchange platform
inside a business ecosystem. Besides contexts, another dimension is made up of
knowledge content, with some tensions between knowledge creation in a traditional
paradigm and knowledge use in a sustainability science problem-solving approach. A
third dimension encompasses cognitive processes and their logical modes and their
boundaries. Is cognition bounded in the mind or does it leak outside into the

environment?

Table 2.3 illustrates 24 cells intersecting a cognitive mode with a position on the
artificiality trajectory. For example, cell 1 (below, left) expresses a situation in
physical materiality where data about a ‘place’ (whatever the ‘place’ scale) are
computed at a defined time ¢ vs. cell 24, where a group sharing a mental state about
the future of their ‘place’ is backcasting together, looking for F-practices capabilities
able to physically change their ‘place.” Chapter four will detail the way we parallel
artificiality trajectory with a concrete/abstract trajectory on the physical materiality
axis. As mentioned earlier, situated cognition and macrocognition can happen on the
socio-materiality axis too. In this case, the physical environment is an actor no more;
this is the realm of shared economy and circular economy (Jonker, 2012) where good
practices like recycling and dematerializing are substitutes from the analysis of the

physical environment.
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Table 2.3 Physical Materiality: Artificiality Trajectory and Cognitive Modes
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Cognitive sciences historically are divided into paradigms. To gain a nuanced and
fine-grain history of cognition applied this time to innovation management,
Nooteboom (2009) makes a critical review of the evolution of cognitive sciences.
Here are the main steps of cognition science history identified by Nooteboom (2009).
First comes the traditional view, more specifically (p. 37) the ‘computational view’;
the traditional view is then followed by ‘situated action,” ‘constructivist,” or
‘embodied cognition’ view (p. 40). Nooteboom derives some key lessons from his

understanding of cognition around the issue of ‘cognitive distance’:

If cognitive capability is constructed from situated action, people will perceive,
interpret, understand and evaluate the world differently to the extent that they
have constructed their cognition along different, weakly connected life paths.
This yields the notion of ‘cognitive distance’ (pp. 66—67).
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But an organization cannot be efficient without strategic focus limiting the cognitive

distance consequences:

Thus, organizations require an organizational ‘cognitive focus,” to sufficiently
limit cognitive distance, for the sake of sufficient mutual understanding and
ability to collaborate. This yields both a strength compared with markets, in
favouring collaboration, and a weakness, in reducing cognitive variety. To
compensate for this, firms need relations with other organizations, at larger
cognitive distance. (p. 67)
So, one of a BM’s cognitive aspects may be to reduce cognitive distance and promote
organizational cognitive focus (i.e. focus on flourishing life), especially in business
ecosystems where cognitive distance can be overstretched. Nooteboom (2009) seems
to leave behind him the computational view. However, this view, which assimilates
the brain to a computer architecture, is the most current analogy in neurosciences,

except for a few scientists, like Epstein'® who states:

We are organisms, not computers. Get over it. Let’s get on with the business of
trying to understand ourselves, but without being encumbered by unnecessary
intellectual baggage. The IP (Information Processing) metaphor has had a half-
century run, producing few, if any, insights along the way. The time has come
to hit the DELETE key.

Following Lant & Shapira (2000), in management sciences, computation and
interpretation are both required to generate organizational intelligence. March,
quoted by Lant & Shapira (2000), outlines two critical problems in the pursuit of

intelligence in organizations:

The first, ignorance, is essentially a problem of computation. Intelligent action
requires information and prediction. /.../ given sufficient data, theories about
cause and effect, and a well-defined payoff matrix associated with uncertain
outcomes, this problem boils down to one of computation. The second

'® hitps://aeon.co/essays/your-brain-does-not-process-information-and-it-is-not-a-computer
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problem, ambiguity, is a problem of interpretation. To assess intelligence, one
has to know what outcomes are desired and know when outcomes have been
achieved. (Lant & Shapira, 2000: p. 7)

So, hierarchical context can be associated first with computational view but this view
needs its interpretational view complement. Strictly speaking, it makes sense to have
the ‘Physical environment’ cube at the origin of the three axes model: it is concrete
(low on the artificiality axis), belongs to physical materiality and can be monitored
through computation (sensors connected to computers). It shows the distance
between, for example, carbon cycles (cube 1) and carbon market BM design and

applications (cube 52) dedicated to sustainability reporting and computation.'®

Moore (2006, 2007) has worked in particular on logical steps by which pressure
groups and managers of a city eventually implement all or some aspects of
sustainability. For Moore (2007), the logic of managers, based on the definitions of
sustainable development such as that found in Brundtland Report (1987), falls into
the category of logical deduction; managers who found their sustainability initiative
in environmental reporting standards are in a process of induction, while managers
who trust their common sense have limited means and say “Let's see what happens
and what works” and work in a logic of abduction by formulating new hypotheses.
Figure 2.2 shows that a BMF case can be expanded over the three dimensions of

cognition, flourishing and artificiality.

K http://www .sap.com/solution/lob/sustainability/software/performance-
management/index.html, visited on December 20, 2014.
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Figure 2.6 Cognition and Sustainability Approaches

It can be asserted that a mature BMF should occupy the whole space between the

three axes. By contrast GRI reporting initiatives represent a small surface between

service on the artificiality trajectory, induction on the cognition axis and techno-

materiality on the flourishing axis.
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Bruntdland’s definition of sustainable development encompasses the three types of
weak sustainability indicated on Figure 2.7: weak sustainability at techno-material,
socio-material and physical levels. Computation illustrates all the environmental
accounting efforts generated by the concept of sustainable development; the
interpretation illustrates all the deductive logical effort made by people interpreting

‘sustainable development’ concept coined by Bruntdland et al. in their 1987 report.

Sustainability reporting (Global Reporting Initiative, Figure 2.5) is rapidly becoming
a mature field, and businesses are providing far more insight into their operations
than even just a few years ago. However, analyzing and comparing business
sustainability reports can be a cumbersome, time-consuming process. To be a truly
useful tool for investors and community stakeholders, reporting needs to be
streamlined, standardized and, above all, integrated into electronic platforms. That is

the motivation behind a new format for sustainability reporting that will be developed
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by the sustainability reporting organization Global Reporting Initiative in partnership
with Deloitte, the global financial consulting firm.
(http://www.triplepundit.com/2011/06/xbrl-sustainability-data/). Noteboom (2009)
misses macrocognition as an ultimate cognition state where a BMF becomes a shared

public object (cognitive artefact).

Weak sustainability relates to organizational computation by a main challenge: the
challenge of calculating how big the compensation in capital would be for the loss of
natural goods as discussed by Nilsen in her thesis (Nilsen, H.R., 2010). This
challenge can also be linked to the GRI reporting practices. The computational
approach to sustainability can be equated with an approach that is defined by digital
computer use. But even the organizational sustainability computationalists should
work on an interpretation of the concept of sustainability, and they will quickly

reframe it in a dynamic systems approach (Sommer, 2012).

Management and strategic management as disciplines have a strong bias in favour of
concepts like mental or causal schemas that are travelling inside the heads of
managers. This mental model can exist at individual, team, group or organizational
level. Why are these mental schemas necessary? Researchers in experimental
psychology who resisted the new paradigm of cognitive science around 1980 derived
the mental model concept. There was a debate at that time as to whether we could talk
about a mind model without addressing AI (artificial intelligence), namely the

existence of rules as symbolic representation. Johnson-Laird (1980: 73) stated that:

Philosophers distinguish between a correspondence theory of truth and a
coherence theory. An assertion is true according to the first theory if it
corresponds to some state of affairs in the world; and it is true according to the
second theory if it coheres with a set of assertions constituting a general body
of knowledge. Psychologists want their theories to correspond to the facts;
artificial intelligencers want their theories to be coherent; both groups have
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adopted the methods best suited to their aims. Cognitive science, however,
needs theories that both cohere and correspond to the facts. Hence a
rapprochement is required.

In the strategic management field, cognitive schemas seem to be linked with long-
term storage and hence are interacting with situated cognition where meaning is built
on the fly, in real-time, during interactions between people and artefacts. As Gioia
(in Lant & Shapira (Eds.) 2001, 2008) wrote as a final comment on several chapters
about strategy and cognition: “As for their more apparent themes, they all employ the
notion of mental models for understanding and action and they all have the notion of
cognitive schemas (either implicit or explicit) as a conceptual basis for the issues they
consider” (p. 345). In terms of processes, the cognition axis represents at its origin
processes inside the mind. And, at the other extremity, it represents processes that
leak outside the mind as described by terms such as situated cognition or

macrocognition.

Logical modes also differ. The origins of the cognition axis are connected with
induction and deduction as logical modes; at the other extremity reigns abduction as

logical mode.

At its roots, the cognition axis represents the analytical aspect of the scientific
method: together hypothesis, experiment and theory make up the method science uses
to examine” the real to create knowledge. At the other extremity, knowledge must be
used to create a new reality through new artefacts. In this case, science is a science of
synthesis using abduction as logical mode to solve complex problems. Applying
‘sustainable’ science concepts in managerial contexts forces managers to deal with

their cognitive, as well as time and resource, limitations:

In contrast to the myths and stories of ancient peoples, the underlying
knowledge and reasoning of contemporary societies is grounded in science. Of
course, not everybody can be expected to mobilize complex, science based
belief patterns prior to every environmental management decision. Instead, we
deal with our cognitive limitations by condensing real world complexities into
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simple conceptual blends that capture their pragmatic relevance. (Antal &
Hukkinen, 2010: p. 941)

In a 1999 report, the National Council of Scientific Research (NRC) in the United
States defined the research priorities for the science of sustainability. The Council set

the following priorities:

e To develop a research framework that integrates global and local
perspectives to shape a “place-based” understanding of the interactions
between environment and society.

e To initiate focused research programs on a small set of understudied
questions that are central to a deeper understanding of interactions
between society and the environment.

e To promote better utilization of existing tools and processes for linking
knowledge to action in pursuit of a transition to sustainability.

The object of the science of sustainability is built from multiple movements to
harness science and technology to develop sustainability by focusing on the dynamic
interactions between nature and society, with equal attention given to the way in
which social change affects the environment and how the environment is changing
society. These movements want to address the essential complexity of these
interactions, recognizing that understanding the individual components of the nature-
society system provides an insufficient understanding of the behavior of these
systems. Problem-driven approaches exist with the goal of creating and applying
knowledge to assist decision-making for sustainable development. One of the
foundational beliefs of these approaches is that this knowledge must be co-produced

by both researchers and practitioners (Clark & Dickson, 2003).

The work of Kumazawa et al. (2009) designed the structure of sustainability science
knowledge and has helped others think further about this topic. It focuses on the
identification of requirements for structuring knowledge while providing a reference

model and developing a mapping tool based on ontology.
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The science of sustainability requires a fully open approach that reflects
interdisciplinary challenges. A platform must be built to replace the piecemeal
approach with an approach to find comprehensive solutions to problems (Kumazawa
et al. 2009). This approach requires a reorganization of disparate fields of knowledge;
hence, the challenge to create a structure specific to the science of knowledge
sustainability. Other approaches, such as that of Kumazawa et al. (2009), were also
explored. The Global System for Sustainable Development (GSSD) was developed
at MIT. In the UK, the Millennium Ecosystem Assessment is a related project.

Regarding problem solving, the approaches of engineers and environmental
economists differ. “In other words, Sustainability Science (SS) researchers are neither
sure of what they want to look for by structuring knowledge in SS, nor do they share
a common understanding of what is required in order to achieve the structuring of

knowledge.” (Kumazawa et al., 2009: p. 101).

Different forms of uncertainty are at the heart of environmental decision-
making, among them epistemic uncertainty, which arises when the normal,
disciplinary forms of uncertainty reduction fail and which leads to debate on
adequate ways of coping with uncertainty. Epistemic uncertainty in
environmental issues may call for a different type of science that differs from
normal, positivist science. Such post-normal science is transdisciplinary,
participative and context sensitive in that it aims at the production of
knowledge for concrete, real-world problems. New forms of knowledge
production such as the concept of post-normal science in conjunction with the
precautionary principle challenge the established authority of science and may
lead to an institutional split of science into an academic branch and a
managerial, public policy branch. (Haag & Kaupenjohann, 2001: p. 45)

2.4  Methodological Approach: Action Research and Design Science

Checkland and Holwell (1998) have redefined action research (AR), its nature and its

validity. We follow this methodological approach in this thesis because of its
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openness and flexibility. AR clearly makes the distinction between a priori
framework (F), a portfolio of available methods (M), the area of concern (A) and the
lessons learned from F, M, and A during repeated iterations. In concordance with
AR, this thesis starts with an elaborated framework (FAC), defines M as a mix of
action research and design science plus analysis techniques like video- and audio
records coding and personal observations notes from experiments based on OA, BMC
and gamestorming (supported with a table game), defines two areas of concern A
(EMBA classroom and SD unit inside a large Canadian city) and, through multiple
iterations, identifies key lessons learned. Per Checkland, researcher(s) and area(s) of
concern morph into a soft learning system, a classroom and SD unit, where members

struggle to maintain human relationships while defining common standards.

The concept emerged of a researcher immersing himself or herself in a human
situation and following it along whatever path it takes as it unfolds through
time. This means that the only certain object of research becomes the change
process itself. This is a difficult concept for those anxious to import
hypothesis-testing into social research, though it is an approach with which
anthropologists and sociologists are familiar. /.../ This is something which
worries natural scientists and those who would emulate their method of
inquiry. As Vickers used to point out (Checkland, and Holwell, 1997, p. 19),
since social phenomena are mental abstractions at a meta-level to their

manifestations, even thinking and arguing about them can change them!
(Checkland & Holwell, 1998: p. 11)

But the AR methodological approach must be completed by design science (DS)
because our third research objective is to transfer lessons learned into high-level
virtual tutor requirements. Experiments, observations and analysis will generate
some results regarding the BM and BMF differences interpreTable in the FAC
framework on cognition, artificiality and flourishing themes and as learning

Pprocesses.
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Are AR and DS compatible? Jarvinen (2007) finds that AR and DS are similar. At

the end of a deep analysis, he came up with the following table:

Table 2.4 Similarities of Fundamental Characteristics of Action Research and Design

Science

AR — Action Research

DS - Design Science

AR-1: Action research emphasizes the
utility aspect of the future system from
the people’s point of view.

DS-4: Design science’s products are
assessed against criteria of value or
utility.

AR-2: Action research produces
knowledge to guide practice in
modification.

DS-2: Design science produces design
knowledge (concepts, constructs,
models and methods).

AR-3: Action research means both
action taking and evaluating.

DS-3: Building and evaluation are the
two main activities of design science.

AR-4: Action research is carried out
by the action researcher and the
client system in collaboration.

DS-5: Design science research is
initiated by the researcher(s) interested
in developing technological rules for a
certain type of issue. Each individual
case is primarily oriented at solving
the local problem in close
collaboration with the local people.

AR-5: Action research modifies a
given reality or develops a new
system.

DS-1: Design: science sofves
construction, problems (producing new
innovations) and improvement
problems (improving the performance
of existing entities).
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AR-6: The researcher intervenes in | DS-6: Knowledge is generated, used
TheTprolnruL soUng; and evaluated through the building

AR-7: Knowledge is generated, used, | action.
tested and modified over the course of
the action research project.

As stated in Table 2.4, both AR and DS require the active involvement of the
researcher/designer in a constant relationship with the people in the area of concern.
Constructing a solution to an organizational problem or building an artefact are quite
similar; in both cases, awareness of the problem is key. Jdrvinen (2007) borrows the
following description of DS process (Figure 2.9) from Vaishnavi and Kuechler
(2004).

Knowledge Process Owputs
Flows Steps
——> Awaremesof {Proposal |
pny  Problem i'. i
1 s
Suggestion | Tentative design g

o ik ﬂ """ e
I("— Developrment Artifact

¢ Evalnation Performance measures

e Conclusibn Results

Figure 2.9 The General Methodology of Design Research

Source: Jarvinen, 2007: p. 49.
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They underscore the fact that suggestions for a problem solution are abductively
drawn from existing knowledge/theory base for the problem area (area of

concern in AR).

In their design science portal Vaishnavi and Kuechler (2004) describe the general
methodology of design research in (Figure 2.9). They describe steps as follows:

“In this model all design begins with Awareness of a problem. Design
research is sometimes called ‘Improvement Research’ and this designation
emphasizes the problem-solving/performance-improving nature of activity.
Suggestions for a problem solution are abductively drawn from existing
knowledge/theory base for the problem area. An attempt at implementing
an artefact according to the suggested solution is performed next. This
stage is shown as Development in the diagram. Partially or fully
successful implementations are then Evaluated (according to the functional
specification implicit or explicit in the suggestion). Development,
Evaluation and further Suggestion are frequently iteratively performed in
the course of the research (design) effort. The basis of the iteration, the
flow from partial completion of the cycle back to Awareness of the
Problem, is indicated by the Circumscription arrow. Conclusion
indicates termination of a specific design project.” (Jarvinen, 2007: p. 49)

Given such characteristics as abduction, iterations, involvement and participation of
the researcher in the area of concern, AR and DS are more than compatible; they
complement each other when a built artefact can contribute to problem solving in the
area of concern. Petersson and Lundberg (2016) push the envelope further and

propose a fusion of AR and DS to form a new approach: action design research
(ADR).

ADR was proposed by Sein et al. [5] in an effort to blend design research
with action research. Design science is the study of artefacts in their context
[6], whereas action research is intervention in a social situation in order to
both improve this situation and learn from it [7]. The purpose of ADR is to
generate prescriptive design knowledge through learning from the intervention
of building and evaluating an artefact in an organizational setting to address a
problem([5]. (Petersson and Lundberg, 2016: p. 222)
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Petersson and Lundberg (2016) create a new graph to illustrate a fusion between AR
and DS.

PRE-STAGE: PROBLEM
A practical situation, inseparable from
its context, that needs to be addressed

\ /

STAGE 1: PROBLEM FORMULATION
Principle 1: Practice-nspired Research
Principle 2: Theory-ingrained Artifact

; STAGE 3: REFLECTION
AND LEARNING
STAGE 2: BUILDING, Principle 6: Guided Emergence

INTERVENTION AND EVALUATION
Principle 3: Reciprocal Shaping ‘ ¢ !
Principle 4: Mutually Influential Roles
Principle $: Authentic and Concurrent
Evatuation

STAGE 4: FORMALIZATION OF LEARNING
Prirciple 7: Generalired Outcomes

Figure 2.10 The Stages of ADR
Source: Petersson and Lundberg (2016), p. 223.

Going back to AR and Checkland, a framework can be parallel to Pre-Stage Problem,
Method with Problem Formulation, Area of Concern with Building, Intervention and
Evaluation and finally Learning with Reflection and Learning and Formalization of
Learning. In this thesis, chapter one can be associated with Pre-Stage: Problem;
chapter two with Problem Formulation; chapters three and four with Intervention
(Stage 2); chapters five and six with Building and Evaluation (Stage 2). Reflection
and Learning from interventions with BMC and gamestorming are part of chapters
three and four, while Reflection and Learning on the artefact (a future tutor) are part

of chapters five, six and seven.



70

2.5 Areas of concern

Two areas of concern (referring to AR) or intervention fields (referring to ADR) are
chosen in this thesis. The first is an EMBA session class, and the second is a SD unit
in a large Canadian city. The first tackles the challenge of teaching sustainability to
professional students, and the second explores the different meanings of sustainability
(BMSs vs BMFs) enacted in a table game developed for this thesis. These
interventions fit perfectly with the F-M-A-L parts of Checkland’s AR model. They
are not as good a fit with the ADR model because the artefact design issue was

considered only after the interventions in the field.

2.5.1 Teaching EMBA and Professional Students

Being a teacher, I try to make room for sustainability related issues in my various
courses. Since the fall 2013 session, I have been performing the experiment in all my
courses with new material (cases in sustainability and new applications and practices
in the field of Green IT and IT for Green).

The research intervention in an EMBA classroom is presented at Figure 2.11. In the
EMBA classroom, an experiment will be conducted around the Pinnacle West case
for five months. In the context of an inverted classroom, the author of this thesis will
act as a tutor and interface with students through direct contact and through an
intelligent environment. At the end of the session, EMBA students will be asked to

complete an BMC showing a green BM or BMS.



71

Ontologizing

5 months PW Case Complex scenarios

Assisted by Human Tutor

: BMC Use :
20 min PW Case ; Sustainable BM
Assisted by Human Tutor

Figure 2.11 Two Interventions in an EMBA Classroom

2.5.2 Sustainable Development Unit in a Large Canadian City

A table game—Logim@sO—is invented and played by large city sustainability unit’s
managers. They learn the game and become users of various artefacts with the aim of
producing a BMF using mostly BMC categories. For Krippendorff (2007), in the
case of a virtual tutor, the man/machine interface should be considered as an artefact

too.
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Human
Tutor
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Closing

Figure 2.12 Playing LogiM@s© with SD Unit Managers

City sustainability managers are not used to working with the BMC approach, but
they are invited to practice this approach to model the benefits of an infrastructure
project constrained by different environmental discourses in four cities. The cities
cases are borrowed from Moore’s book (2007) describing sustainability processes in
Austin, Curitiba and Frankfurt; a Canadian city is added. Large cities are well
organized into networks and are continuously innovating with regard to
sustainability; unlike companies, cities occupy a defined physical space and work

within a “place-based” problem mindset, as in sustainability science.

2.6  Learning Objectives

Our research problem is vast but it can be melted down, with the help of our FAC

research framework, by describing our research objectives and questions.
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2.6.1 Research Objectives

3

Evaluate traditional BM gamestorming usefulness in the context of
BMS/BMF design. Even if this thesis’ objective is not to discuss
traditional BM design, research design will let students and managers use
a traditional BM canvas in the context of BMS/BMF design. This thesis’
results may shed some light on traditional BM canvas transposition in a
BMF design context.

Experiment FAC research framework robustness by organizing practical
experiments other than the traditional BMC approach. This
experimentation is done in two different contexts. First, there is an
ontologizing approach within an EMBA classroom to develop methods
and practices of collaboration, even inverted teaching, around the Pinnacle
West case mentioned earlier. This experiment is designed to push the
envelope on the cognition axis. Second, a table game is invented and
played by city sustainability managers who will need to use a BM canvas
to develop a BMS/BMF. Here, fluid navigation is the essence, especially
between discourses and BM-BMF’s products and services. This thesis’
results may contribute to defining the learning processes implicit in
various activities intended to stimulate BMF design like gaming,

gamification, serious gaming and gamestorming.

. Transfer lessons learned into high-level virtual tutor requirements.

Experiments, observations and analysis will generate some results
regarding any BM and BMF differences interpreTable in the FAC
framework on cognition, artificiality and flourishing themes and as

learning processes in the Beckman & Barry (2007) dynamic framework.
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The author of this thesis has conducted these experiments himself;
therefore, the third objective is to define and transfer key use cases that
could be instructive into a UML language to specify a virtual robot

dedicated to gamestorming and mobile learning.

2.6.3 Research Propositions

As stated in the introduction, the practical problem for managers and students is to
design and implement a BMF with strong sustainability in mind and this thesis’
presupposition is that usual BM design through BMC gamification doesn’t fit BMF
design requirements because BMC gamification is conceived without
macrocognition/situated cognition, without fluid navigation on artificiality axis and in
a context of techno-materiality. Chapter one stated that a BM for digital value is
associated with computing as a cognitive mode, and, as the computation is done
inside a business hierarchy, essentially about ‘what if?” questions related to fixed
categories. This BM computation aims at creating a VBM as strategic driver for

investors, shareholders and strategic managers.

e VBM BMC-based design research propositions are:

A. VBM BMC-based thin design experiment tends to limit
players/designers’ moves on one axis: techno-materiality.

B. VBM BMC-based thin design experiment tends to limit
players/designers’ focus on ‘network’ position on artificiality

trajectory.
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C. VBM BMC-based thin design experiment tends to limit
players/designers’ cognitive modes to computation/interpretation
in a hierarchical context with few powerful people.

D. VBM BMC-based approach connects with sustainability issue(s) in

a design stance.

In VBM BMC-based design, Nature is not considered as an actor and the physical

problems are not considered from a sustainability science point of view.

Architectural BMs don’t imply spreadsheet use but a visualization process leading to
the discovery of new organizational capabilities supported by new platform
capabilities in an emerging way. BMs become a strategic driver not only for
investors, shareholders and managers but also for user communities and actors in the
supply chain. Those BMs are still designed inside a hierarchy, but designers are
developing new bonds with different communities of users in an interpretation mode,
from a cognition standpoint. ABMs can be mainly designed inside a thin BMC
approach; in this case, VBM research propositions still apply. Or ABMs are designed
from an organizational architecture approach (OA); in this case, new research
propositions can be devised. This OA approach can be extended to the whole society
through an SA (Societal Architecture) approach leading to new large scale BMs like

shared economy and circular economy.

e So, ABMs with OA-SA design approach research propositions are:

A. ABMs with OA-SA design experiment tend to limit
players/designers’ moves on two axes: techno-materiality and
socio-materiality.

B. ABMs with OA-SA design experiment tend to limit
players/designers’ focus on ‘network’ on the artificiality trajectory
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and ‘vision,” ‘capability’ and ‘platform’ on the socio-materiality
axis.

C. ABMs with OA-SA design experiment tend to limit
players/designers’ cognitive modes to computation/interpretation
in a societal context.

D. ABMs with OA-SA design approach connect only indirectly with

sustainability issue(s), in an intentional stance.

ABMs with OA-SA design propose new capabilities like recycling, dematerializing,
choosing services over products etc. that are by design good for the physical

environment. However, the physical environment is not a part of ABM design with
OA-SA.

BMFs, BMs for flourishing future, represent a turning point in a family of more or
less sustainable BMs. BMEF designers, following Ehrenfeld (2005, 2008), chose to
cut their design program from hierarchical constraints and pressures to focus on life
on earth. This is a radically new program for business hierarchies whose managers
and members should change their cognitive modes toward new modes like situated
cognition and macrocognition, thereby attracting citizens and customers and easing

their environmental concerns.

e Conversely, BMF design approach research propositions are:

A. BMF thick design experiments tend to extend players/designers’
moves on three axes, i.e. techno-materiality, socio-materiality and
physical materiality.

B. BMF thick design experiments tend to multiply players/designers’
moves from product to discourse, back and forth on techno-

materiality axis; from behavior to vision, back and forth on socio-
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materiality axis; from physical environment state to backcasting,
back and forth on physical materiality axis.

C. BMF thick design experiments tend to extend roles and categories
of players/designers’ and their cognitive modes from computation
and interpretation to situated cognition and macrocognition.

D. BMF approach connects with sustainability issue(s) in a physical

stance.

As experiment triggers, this thesis rests on two inventions: an MBA classroom
concept where a solution to a business case problem will be worked out during a
session focused on reverse-learning and an original table game designed to be tested
by SD managers and professionals. For each experiment, a world (a space game) had
to be invented and key artefacts developed, like websites, cards and rules of the game.

In this thesis, the genesis of these “inventions” is not discussed; it is taken as a given.

As exploratory research, this thesis won’t test and verify all its research propositions.
This thesis’ contribution is to make research propositions emerge from exchanges
between individuals experimenting with the FAC framework through dedicated

activities and a table game.

2.7 Conclusion

In this thesis, a lot of the work done by the researcher and the participants is about
artefact design in a ADR approach. Goel (2014) proposes designing artefacts within
the scope of a creative activity with both lateral and vertical transformation. Lateral
transformation broadens the problem space while vertical transformation deepens the

problem space. Table 2.5 offers a summary of our research propositions.
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Table 2.5 Summary of Research Propositions

VBM BMC-based design
research propositions

ABM with OA-SA design
approach research
propositions

BMF design approach
research propositions

A. VBM BMC-based thin
design experiments tend to
limit players/designers’
moves on one axis: techno-
materiality

A. ABM with OA-SA design
experiments tend to limit
players/designers’ moves
on two axes: techno-
materiality and socio-
materiality axes

A. BMF thick design
experiments tend to
extend
players/designers’
moves on three axes,
i.e. techno-materiality,
socio-materiality and
physical materiality

B. VBM BMC-based thin
design experiments tend to
limit players/designers’
focus on ‘network’ position
on artificiality trajectory

B. ABM with OA-SA design
experiments tend to limit
players/designers’ focuses
on ‘network’ on artificiality
trajectory and ‘vision,’
‘capability’ and ‘platform’
on socio-materiality axis

B. BMF thick design
experiments tend to
multiply
players/designers’
moves from product to
discourse, back and
forth on techno-
materiality axis; from
behavior to vision, back
and forth on socio-
materiality axis; from
physical environment
state to backcasting,
back and forth on
physical materiality axis

C. VBM BMC-based thin
design experiments tend to
limit players/designers’
cognitive modes to
computation/interpretation
in a hierarchical context
with few powerful people

C. ABM with OA-SA design
experiments tend to limit
players/designers’ cognitive
modes to
computation/interpretation
in a societal context

C. BMF thick design
experiments tend to
extend roles and
categories of
players/designers’ and
their cognitive modes
from computation,
interpretation, to
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situated cognition and
macrocognition

D. VBM BMC-based
approach connects with
sustainability issue(s) in a
design stance

D. ABM with OA-SA design
approach connects only
indirectly with
sustainability issue(s), in an

D. BMF approach
connects with
sustainability issue(s) in
a physical stance

intentional stance

The process of designing artefacts is a creative activity. /.../ The process of
artefact design requires the judicious application of both lateral and vertical
transformations. (Goel, 2014: p. 1)

Conducting an ontologizing experiment in a classroom setting (chapter three) is a

vertical transformation of the problem space:

The refinement and detailing phases are more constrained and structured. They
are phases where preconstructed concepts are manipulated. Commitments are
made to a particular solution and propagated through the problem space. They
are characterized by the concrete nature of information being considered, a high
degree of commitment to generated ideas, attention to detail, and a large
number of vertical transformations. A vertical transformation is one where
movement is from one idea to a more detailed version of the same idea. It
results in a deepening of the problem space. The rules underlying vertical
transformations can often be articulated. (Goel, 2014: p. 6)

Game, gamestorming and gamification represent a lateral transformation of the

problem space:

Preliminary solution generation is a classic case of creative problem solving. It
is a phase of “cognitive way-finding,” a phase of concept construction, where a
few kernel ideas are generated and explored through lateral transformations. A
lateral transformation is one where movement is from one idea to a slightly
different idea rather than a more detailed version of the same idea. Lateral
transformations are necessary for the widening of the problem space and the
exploration and development of kernel ideas. This generation and exploration
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of ideas/concepts is facilitated by the abstract nature of information being
considered, a low degree of commitment to generated ideas, the coarseness of
detail, and the number of lateral transformations. (Goel, 2014: p. 6).

With the design of a research paradigm in mind, this research starts by inventing two
things: a classroom experiment and a table game, both connected by sustainability.
During the two experiments, the author acts as a classroom and game tutor guiding
users toward a result: the design of a BMF. Practically speaking, MBA students are
challenged in a classroom setting regarding an organizational architecture where

traditional energy producers use mainly coal and nuclear energy.



CHAPTER III

BUSINESS MODEL CANVAS (BMC) VS. ORGANIZATIONAL
ARCHITECTURE (OA): AN INVERTED CLASSROOM EXPERIMENT

3.1 Introduction

Susman and Evered (1978) were among the first scholars in organizational science to
promote action research. They wrote: “Many of the findings in our scholarly
management journals are only remotely related to the real world of practicing
managers /.../” (1978, p. 582). More recently action research has been updated by
scholars in MIS (Baskerville & Myers, 2004; Lindgren et al., 2004) where the teacher
acts as the researcher. As a teacher, he designs all the course material, and as a
researcher he observes learning processes using different media (audio or video
meetings, online content, events, web links, references, etc.) plus recorded sequences
in the classroom. A research assistant helps him by capturing video sequences.
During the session, the teacher is devoted to the students’ progress. He works closely
with the four teams, helping them grow and climb the ladder leading from factual
knowledge to conceptual and then procedural and strategic knowledge. During their
work on Pinnacle West (PW) problems, teams create impressive knowledge bases
leading to scenarios enabling business problem solutions. Simon wrote a long time
ago: “/... /solving a problem simply means representing it so as to make the solution
transparent” (Simon, 1996:153). In this vein, thousands of connected terms form a
solid and detailed representation of the problem. Recently, Wang et al. (2013: p. 293)

wrote:
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For effective learning through practical experience, problem solving and
knowledge construction should be highly integrated and reciprocally
reinforcing. However, both knowledge construction and problem solving are
complex cognitive processes, which cannot be easily captured and mastered.
This chapter takes stock of a teaching/learning experiment with an MBA classroom in
which students had to handle—in the same course—both Business Model Canvas
(BMC) and a rather abstract organizational modeling (OM) (Morabito and al., 1999)
connected to knowledge management (KM) approaches (Lillehagen & Krogstie,
2008), as well as notions of innovation and ICT platform management (Fransman,
2010). This learning experiment is a case of thick design inside an inverted
classroom. Figure 3.1 clarifies this chapter’s research proposition, which can be
expressed as follows: a BMF thick design experiment tends to extend the roles and
categories of players/designers’ and their cognitive modes from computation and

interpretation to situated cognition and macrocognition.

Designers'
Cognitive Modes
F'S

Macrocognition g !
Siuated cognlﬂon it it
Phy Artificiality
Natural Resources of
Interpretation Designed
Compuy; Objects
»
Physical
o » matlerialit
Activity systemand organlxauonalch y
Socio-
Enhawor Structure Interactions < piatarms Vision  materiality
[ | Techno-
; materiality
g
& @ &
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» & < S
\o 7] ) O
9 & 9
Types of materiality: N

Flourishing axis

Figure 3.1 Cognition Intensity from Techno- to Socio- to Physical Materiality
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BM designs for e.com ventures—before BMC was used—made BMs popular in the
90s’ business world. This chapter takes a closer look at activity systems, one
component of BMs. Then we examine how a business platform—that belongs to
socio-materiality—is adequately described and modelled by OA from a strategic
vision. By comparing OA and BM (BMC) design process requirements, this chapter
opposes the BMC design stance (which is to find ideas that already fit into fixed
categories) and the OA physical stance (which is to find a vision and build necessary
knowledge to create the envisioned platform through three translations from vision to
capabilities to platform). This opposition is illustrated by summarizing a problem-
based learning experiment. The chapter ends by associating weak sustainability with
thin design and strong sustainability with thick design and by synthetizing key
elements such as cognitive processes, ontologies contributions and computer-based

support in both BMC and OA approaches.

A lot of business design concepts, more or less connected with the MIS discipline,
compete against each other through different tools, prescriptions and software. On
one side, there is the influence and heritage of organizational design discipline (OD)
(see Burton) as a managerial (soft) discipline, and, on the other side, there are
approaches and methods like enterprise architecture (EA), enterprise architecture
management (EAM) and a lot of (hard) hierarchical specialities from businesses and
processes to technology and software architectures. Martin (2009) insists that ‘design
thinking’ is present in all these approaches, and Lavin (2014) discusses the
contradictions of these approaches on the field. In an MBA classroom, students had
to use organizational modeling (OM) (Lejeune & Sack, 2011; Morabito et al., 1999),
which is an organizational architecture (OA) approach—a thick design approach—

allowing for soft architecture modelling (Table 3.1).
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Table 3.1 Fine vs. Dense Design (Adapted from Sack, 2008)

Fine Design (thin)
Business Model Canvas (Hard)

Dense Design (thick)
Organizational Architecture (Soft)

Visible attributes

Analysis and design as in engineering
Scientific analysis

Formal and mechanical

Structural and modular
Specify/specification

Early knowledge binding

Essentially explicit knowledge

Hidden and essential character

Analysis and design as in anthropology
Phenomenon and experience

Intuitive and reflective

Cognitive and integral

Relational and psychological specifications
Late knowledge binding

Essentially tacit knowledge

3.2  Business Models: Techno-materiality and Thin Design

BMC developers wanted to improve design guidelines to help in the design process

through computer-assisted design (CAD) software:

Elaborating guidelines helps in the design of more coherent business models; in
turn, this helps to improve the way in which CAD can support business model
design. Nonetheless, all these advanced CAD tools, which are aimed at
supporting the BMC, are worthless if they hinder the creative-thinking process
enabled by the paper version. However, if evaluation can show that a digital
canvas is perceived and performs at least as well as a paper-based canvas, this
promises great potential. For example, some features, such as automated
guidelines validation, are only possible with digital tools.” (Fritscher &

Pigneur, 2010)

3.2.1 BM Components: Thin and Hard Design

BMC displays nine predefined modules. Table 2.1 shows how modules correspond

to fine design, while Figure 2.2 elaborates on the same:
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e Visible attributes: These categories and attributes are explicit and visible.
Culture and other invisible assets like knowledge are not modelled.

e Specify/specification: BM design is a specification effort that should be
followed by an implementation effort.

e Early knowledge binding: As in the industrial era, complete knowledge is
necessary before specification.

e Essentially explicit knowledge: Mobilized knowledge is shown on BMC
modular structure.

(E) Strategyzer

Goris lilxsmev

Figure 3.2 Using BMC for Zumba Case

Source: Fritscher & Pigneur, 2010
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3.2.2 BM Success: Online Customer Interface and Thin Design

Having a BM was the right way to illustrate a dot.com case and compute a difference

in costs and revenues. A BMC takes into account the customer interface, offerings,

cost and revenue computation and activity system.

3.2.3 BMs as an Activity System

Zott and Amit (2010) essentially view a BM as an activity system; they describe it

using two sets of parameters, design elements and design themes:

Building on existing literature, we conceptualize a firm’s business model as a
system of interdependent activities that transcends the focal firm and spans its
boundaries. The activity system enables the firm, in concert with its partners, to
create value and also to appropriate a share of that value. Anchored on
theoretical and empirical research, we suggest two sets of parameters that
activity systems designers need to consider: design elements—content,
structure and governance—that describe the architecture of an activity system;
and design themes—novelty, lock-in, complementarities and efficiency—that
describe the sources of the activity system’s value creation. (Zott & Amit,
2010)

Visually, the Zott and Amit activity system model corresponds, in BMC, to some

connected ‘post-it’ in the following categories: key activities, key partnerships and/or

key resources.

4.3

Organizational Architecture: Socio-materiality and Thick Design

The artefacts of thin design have been developed in the industrial and
information eras and are well understood. Thick design is much more complex,
and may require a refinement of OM constructs. This is an unexplored area of
knowledge design, but it is here that radical change and improvement will take
place. (Sack, 2008)



87

Our stance in this thesis is that OA, through its triple translation approach articulated
from a vision, offers a way to design a business platform that can tailored to a specific
business ecosystem, as innovators like Apple, Google, Amazon etc. have done
successfully. At the end of an OA approach, there is a platform. That platform, suited

to a business ecosystem, can be considered as a business model.

ABSTRACT
Desirable
Desirable
VISION
Organizational Desirable
attributes and
k: capabilities
Platform
¥ attribut_e; gnd
Achievable e capabilities
ACTUAL
& PLATFORM
Achievable i
Achievable
Y-
Figure 3.3 The Organizational Architecture (OA) Approach: From Abstract

Vision to Concrete Platform
Source: Sauer & Willcocks (2002)

The organizational architect follows a business vision through three
translations, which first identify the required organizational capabilities and
then define the platform that enables them. At each juncture, the architect
explores trade-offs between what is desirable and what is achievable and
clarifies the vision and its supporting technology, moving it from abstract (top
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of the vertical arrow) to concrete (bottom) at each translation point. Thus, the
vision shapes the platform and the platform's capabilities keep the vision
realistic. (Sauer & Willcocks, 2002: p. 44)

OA as a generic approach, and particularly OM as a language, are on the thick design
side on Table 3.1.

Particularly close observation of thick design shows that:

e Organizational attributes and capabilities like agility and innovation culture
are hidden and essential characters.

e Organizational analysis and design is closed to anthropology, i.e. to study an
organizational culture.

e Moving back and forth from concrete to abstract imposes a cognitive and

integral approach.

‘Late knowledge binding’ means that when the OA process begins at the vision stage,
knowledge is not complete; continuous movement between vision, capabilities and
platform will generate new knowledge through the comparison of what is desirable
with what is achievable. Essentially tacit knowledge is mobilized during

organizational design effort.

The electric car as a product may be a good case to illustrate the ‘understanding’
power of a traditional BM but also its limitations, as by Bohnsack et al. (2014)
discussed regarding BM archetypes when exploring a BM evolution within the scope
of an electric vehicle case. A company like Tesla that makes fully electric vehicles
doesn’t define itself as an automaker; Tesla doesn’t want to build on existing
automakers’ BMs; Tesla doesn’t have a BM in a classical sense. Tesla defines itself
as an innovating energy company belonging to a vast worldwide business ecosystem

where clean energy matters. Tesla batteries are designed for residential use as well as
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automotive use, while the founders of Tesla dream about making or about

contributing to making an electric airplane.

So, Tesla does not have an upgraded or differentiated automaker BM, but Tesla has
created something else: a flourishing business platform model (BMF) where culture
and ecology values (absent in a BM), knowledge and innovation (absent in a BM)
and leadership and will (absent in a BM) are key. Finally, Tesla doesn’t share the
auto industry’s traditional boundaries®® but is about to build a platform for clean
energy storage and management regardless of what the final products or services may

be. A platform is:

An extremely valuable and powerful ecosystem that quickly and easily scales,
morphs, and incorporates new features (called planks in this book), users,
customers, vendors, and partners. Today, the most powerful platforms are
rooted in equally powerful technologies-and their intelligent usage. In other
words, they differ from traditional platforms in that they are not predicated on
physical assets, land, and natural resources. (Simon, 2011: p. 7)

Thus, Tesla develops planks (i.e. long-life batteries, fast battery charging systems,
electric vehicles, energy management systems, partners in the solar industry, etc.) for
the clean energy business ecosystem through its platform. The Tesla platform can be

seen as a business model (Tirole, 2016):

... the platform is becoming one of the most important business models of the
new millennium-and with good reasons. Buoyed by the success of Amazon,
Apple, Facebook, and Google, many exiting new companies are hitching their
wagons on the platform. In fact, the stated goal is: Become a platform,
preferably a powerful one. Build a useful and complementary plank—that is, a
product, service, or community that integrates with existing platform, or better
yet, platforms. (Simon, 2011: p. 50-51)

20 The Economist, Technology Quarterly, December 6th-12th 2014: p.19-20.
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Maybe Toyota is not lagging technologically with its new fuel-cell vehicle, the

Mirai.”! But the Mirai is still a product, not a platform!

Figure 3.6 illustrates differences between BM design using a BMC and platform
design using OA. First, BM design fits with hard design, engineered and computed
in techno-materiality. The activity system status is questionable. Is it reasonable to
capture its complexity with a couple of Post-it notes not taking into account people,
culture, learning, knowledge and organizational climate? With BMC, the activity
system is approximated and can be lost in translation between socio-materiality and
techno-materiality. In OA, particularly with the OM method used in the classroom,
people do exist; they have competencies, and they develop learning abilities inside an

organizational culture.

The vision in the OA approach shares a lot of commonalities with the ‘backcast’

approach in sustainability science mentioned in chapter one:

/.../ the backcast approach starts with the current situation and a desirable future state
based on defined parameters, then deduces possible future paths (Morioka et al.
2006). In backcasting, drivers changing trends are subjective, based on our will, not
objective plausible scenarios. (Kajikawa, 2008: p. 232)

If, around 1995, BM design practices took off with fine design attributes, the study of
knowledge creation in organizations and its management (KM) began at the same
period to be an instantaneous success both in academia and in business, mainly with
the dense design approach. An interpretation of what happened around 1995 is that
the strategy concept as defined by Andrews (1971, 1981) fell into two parts: the first
part in the virtual (empty) world with the BM (mainly developed by businessmen and
managers) and the second part in physical (inhabited) world with KM, a new

academic domain having its roots in philosophy and logic.

2 See http://www.businessweek.com/articles/2014-12-17/toyota-embraces-fuel-cell-cars-for-post-

gasoline-future?campaign_id=DN121814.



91

Designers’ BM connednlw
Cognitive Modes
)
OA connectors‘
Macrocognition
R
Situated cognition g
- ] » Artificiality
NaturalResources of
Im&mlyﬂm, A Designed

Computaban Objects

£ " Pla : Ppabi prcastingopy sica)
’ : materialit
Activity systamand organizationalch y
A Socio-

Platforms Capabilities materiality

| Techno-
/ materiality

Types of materiality: Q
Flourishing axis
Figure 3.4 BM Design Approach Compared to OA Approach

BMs originated in products and services defined as business offerings. Alternative
notions come from the design not of the products but of the organizations inside
business ecosystems that develop key capabilities to make and sell the products (or
the planks!), what we call the business platform model (BPM). Table 3.2 opposes
products, services and identities designed for sale and to have social significance with
organizational behavior generated by organizational domains like culture, people,
process, information and learning. Finally, interfaces—following Krippendorff’s
(2007) view of the ‘artificiality trajectory’—are paralleled with interactions between
organizational domains and actors like organizational architects. Interfaces are a

matter of interactive understanding of what artefact can afford (Krippendorff, 2007).
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Table 3.2

Business Model (BM) vs. Business Platform Model (BPM)

Techno-materiality

Socio-materiality

Products

“Products are the end products of
processes of production, and equating
artefacts with products limits product
design to industrially manufactured
artefacts.” (Krippendorff, 2007)

Behaviors

“The sources of competitive advantage
are shifting to those organizational
constructs that characterize the behavior
of an organization: culture, people,
process, information (data  and
knowledge), and learning (knowledge
creation). It is these constructs that
represent the core architecture of a 21st
century organization.” (Morabito et al.,
1999)

Services

“By contrast, [these] are artefacts that
are designed for sales, to have social
significance, or to create consumption.”

(Krippendorff, 2007: p. 19)

Structures

“Historically, organizational design has
meant changing structure. As other
constructs came to the fore, the central
position of structure remained essentially
unchanged.” (Morabito et al, 1999:
p. 156)

Customer Interface

“Interfaces are artefacts that reside
between humans and machines including
objects of nature. They consist of
interactions, rudimentarily resembling
human dialogue, not dead matter.
Designing interfaces involves criteria that
relate users’ interactive understanding to
what artefact can afford.” (Krippendorff,
2007: p. 19)

Interactions

“The business analyst must address many

complex  interactions: data  and
knowledge, organizational learning
paradigms, culture change, business

process change, integration, and even
invention. Knowledge creation and
learning, collaborative problem solving
and team structures, new hardware and
communication technologies, and the
prevalence of knowledge workers have
made the business analyst key in the
design of the organization as a whole.”
(Morabito et al., 1999: p. 157)
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BM as Market Device

“(...) an intermediary between different
innovation actors such as companies,
financiers, research institutions, etc., i.e.,
actors who shape innovation networks. In
their theory, such networks are created
through what they call “narratives” and
“calculations”  which  entrepreneurs
circulate to describe their ventures and to
construct markets. Here, the business
model is seen as a reference point for
communication among the different
actors with whom entrepreneurs engage.”
(Boons & Liideke-Freund, 2013: p. 10)

Platforms

“Fostering innovation and entry by the
providers of complementary products
may, in fact, require the platform
manager to commit (by word or deed) not
to provide certain complements. When
the interface between the complementors
and the platform is itself evolving,
decision rules become ever more
complex. The platform owner and the
complementors might also need to
consider whether the platform needs to be
open or proprietary, and whether tools
and other incentives should be provided

to stimulate investment by the
complementors.” (Teece, 2007:
p. 1332)(Teece, 2007: p. 1332)

BMI Projects Capabilities

Chesbrough (2010) offers some ways to | “For analytical purposes, dynamic

overcome cognitive inertia: mapping,
experimentation, effectuation and leading
change. While mapping is the most
exploited dimension in gamification,
experimentation is efficient when “trying
out an alternative business model on real
customers paying real money in real
economic transactions” (Chesbrough,
2010: p. 360). Effectuation and leading
change are the second set of processes
identified by Chesbrough (2010).

capabilities can be disaggregated into the
capacity (1) to sense and shape
opportunities and threats, (2) to seize

opportunities, and (3) to maintain
competitiveness  through enhancing,
combining, protecting, and, when

necessary, reconfiguring the business
enterprise’s intangible and tangible
assets.” (Teece, 2007: p. 1319)

BM as Performative Discourse

“We suggest that business models can be
thought of as performative
representations. A business model is a
representation in that it is a text that
redescribes and reconstructs reality—

Vision

Savage (1990) refers to knowledging as
"an active and continual process of
interrelating patterns. It is more than the
accumulation of and access to
information, because it looks at both the
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whether actual or imagined—in a way
that is always partial, interested, and
intent on persuading (Cock, 2000). Texts
are more durable and intransitive than
mere actions and therefore play an
important role in infusing change
(Phillips and al., 2004). A business model
is performative in the sense that it
engenders effects through reconstructing
the social world in its own image (Callon,
2007).” (Perkmann & Spicer, 2010:
p. 270)

known (information) and the visionary
(what could be)." /.../ Thus, knowledging
depends on people-for interpreting the
known and for embodying the vision.
/... Thus, knowledging is focused on
learning, and is characterized by the
content and process of knowledge
creation, individual motivation, and the
active involvement of the individual with
his or her work. We refer to such a
knowledging environment as a culture of
engagement.” (Morabito et al., 1999:

p. 30)

3.4  Cognition Axis: Ways to Overcome Inertia

We are now discussing the hypothesis of higher cognition complexity and effort of
techno- to socio- to physical materiality on the cognition axis. What are the cognition
requirements for BM design with BMC? In this case, the categories are fixed, and
what is needed is a stock of relevant initial knowledge that enables the generation of
ideas to fill up BMC categories in an innovative way. Generally BM authors
consider activity system business processes to be modeled with business process
management (BPM) tools and software but they forget the classical Davenport
opposition between ‘process’ and ‘work’ (Davenport, 2011). In OA, cognition means
a need for continuous knowledge generation at different organizational levels, from
strategic to operational, like in the SECI framework ( Nonaka & Takeuchi, 1995).
The OA world is a world of work and business practices distinct from business

processes because practices are based on personal and social knowledge.
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Anyone with business sense knows what to do with BMC categories like revenue,
cost, product etc. History tells us that the Phoenicians—the merchant people who
invented our alphabet—enabled the labelling of categories. Trade has left many traces
in our language and culture. At the origin of our languages, all kinds of lists regarding
cereal production, stocks, taxes, revenues etc. were drawn. Modern businessmen
know what to do with income and expense categories; they can describe activities by
identifying a system with its partners and define services and interface with
customers. Making good use of these BMC categories, businessmen know whether
their (actual or invented) BM creates value significantly and where costs and
revenues are located. There are few or no learning issues—especially in a software
environment where the rules of design are guiding the user. Interacting with BMC,
businessmen take a ‘design stance,” while calculations are performed by the
computer. When checking the computed effects of variations in the content of
categories, businessmen are under supervised learning. And what is going on in their

head ‘generates what they are capable of "%

After having studied one case extensively and autonomously in an inverted
classroom, MBA students quickly complete BMC categories and build a BM. In
practical terms, they act as real businessmen in performing BM mapping. As is the
case for many businessmen, they may not be able to implement the BM, and what has
happened in their heads is perhaps not unusual enough to generate outstanding
achievements. So BMC mapping would fit with the following Kahneman (2003)
statement: “People are not accustomed to thinking hard and are often content to trust

a plausible judgment that comes to mind.”>> In that vein, Chesbrough (2010) defines

22 Harnad, S. Notes ISC1000, Winter 2015.

# Kahneman, D. American Economic Review 93 (5) December 2003, p. 1450.
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cognitive inertia around BM innovation (BMI) and limitations on creativity. BM idea
mapping is built through trial and error through supervised learning thanks to the
calculation of added value. Trial and error generates the need for multiple ideas to be
tested, hence the importance and pertinence of gamestorming discussed later in this

chapter.

Chesbrough (2010) offers three ways other than mapping to overcome cognitive
inertia: experimentation, effectuation and leading change. While mapping is the
most exploited practice in BMI, experimentation is efficient when ‘trying out an
alternative business model on real customers paying real money in real economic
transactions’ (Chesbrough, 2010: p. 360). Many tools are available to managers
wishing to experiment (T. Davenport, 2009). Effectuation is the second set of
processes identified by Chesbrough (2010). In this case, there is a strong bias for
action over analysis, because there may be insufficient data available to analyse a
way toward a new business model (Chesbrough, 2010: p. 361). Effectuation
processes are thus actions ‘critical for the cognitive act of reframing the dominant
logic of one’s business model’ (p. 361). Figure 3.7 shows that a BM lies at the center
of a 2x2 matrix opposing problem definition on one X axis and kinds of knowledge
on the Y axis. The strategic performance level is the level of the BM as
scenario/test/experiment or change agent; the design level is the level where a BM is

designed as a canvas or a pattern.

On the X axis (see Figure 3.7), there is a continuum between the business model and
the theory of business much in the same way models and theories are connected in
social research. Following the definitions of Van de Ven (2007), models are partial
representations of theories, but they do not simply represent operational versions of a
theory (p. 143). They serve as mediators between theories and data, or between
theory and the world. Paraphrasing Van de Ven (2007), a research model—like a

business model—is an instrument for linking theory with data in terms of function,
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representation and learning. Data generated by experimentation can be a source of
BM discovery. Following Teece (2010: p. 173), a BM, if it is not a spreadsheet or
computer model, “might well become embedded in a business plan and in income
statements and cash flow projections. But, clearly, the notion refers in the first
instance to a conceptual, rather than a financial, model of a business.” For Teece
(2010), a BM is nothing less than a business’ organizational and financial

‘architecture.’

Figure 3.7 integrates BM literature with business model innovation (BMI) literature
to better illustrate the four ways to overcome cognitive inertia. In the figure, each of
the four directions is pointing to a specific business context between data

manipulation and theory of the business definition.

. Experimentation |DATA | [eading change
Strategic
performance
problem
Change agent
BM
Canvas
MODEL
Design
problem
Mapping THEORY Effectuation
AN e e {:)>
Factual & conceptual Procedural & strategic
Business knowledge Business knowledge

Figure 3.5 Four Contexts and Four Ways to Generate a Business Model
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3.4.1 Mapping

Business Model Generation is the title of a popular book written by Osterwalder and
Pigneur (2010). Written with business managers in mind, the book offers a process to
build a complete BM by using the canvas illustrated in Figure 3.2. The book has five
sections: Canvas (a tool for describing, analyzing and designing business models),
Patterns (based on concepts by leading business thinkers), Design (techniques to help
design business models), Strategy (re-interpreting strategy through the BM lens),
Process (a generic process to help design innovative business models) and Outlook (a
last section on five business model topics for future exploration). This popular book

(more than 1,000,000 copies sold) demonstrates the authors’ mastery of BMI
mapping.

3.4.2 Experimentation

Recent literature, and particularly “How to Design Smart Business Experiments” by
Davenport (2009), emphasizes well-targeted and structured experiments while being
consistent with the scientific method of hypothesis testing. According to Davenport
(2009), these business experiments become a new way of organizing research and
development to start a new business, to innovate in terms of products or services or to
modify any business process in a company. But where are the assumptions
underlying these experiences? It is likely that proposals are emerging from different
groups (quality circle, teamwork, project team, community of practice, focus group,
etc.). These proposals have been sorted, screened and ordered presumably with the
help of intrapreneurs (in large organizations) or directly by the head manager, and,
particularly in the case of a new start-up, requires and imposes rapid cycles of
hypothesis testing. Drucker (1994) believes that firms that vary, extend, multiply and

overlap context hypothesis testing and business experiences are better able to
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anticipate the environment of the firm. Tactical issues of business hypothesis are
highly strategic issues. For Brynjolfsson and Schrage (2009), these experiences are
both more prevalent and critical given the increasing potential of information

technology (IT).

3.4.3 Effectuation

Chesbrough (2010) puts emphasis on Sara S. Sarasvathy, who wrote the last thesis
directed by Herbert Simon. The book derived from her thesis is entitled:
Effectuation: Elements of Entrepreneurial Expertise. She defines effectuation as the
logic of entrepreneurial expertise: “By logic, I mean an internally consistent set of
ideas that forms a clear basis for action upon the world. A causal logic is based on
the premise: To the extent we can predict the future, we can control it. An effectual
logic is based on the premise: “To the extent we can control the future, we do not
need to predict it.” For Sarasvathy (2008: p. 17), effectuators see the world as open,
still in-the-making.

3.44 Leading Change

Against a backdrop of increasing globalisation, deregulation, the rapid pace of
technological innovation, a growing knowledge workforce, and shifting social
and demographic trends, few would dispute that the primary task of
management today is the leadership of organisational change (Jackson, 1997;
Stace and Dunphy, 1996; Kanter et al., 1992; Limerick and Cunnington, 1993;
Naisbitt and Aburdene, 1990; Ulrich and Wiersema, 1989). (Graetz, 2000:
p- 550)
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This can be illustrated by Paul Polman, Unilever CEO, who says:24

Most businesses operate and say how can I use society and the environment to
be successful? We are saying the opposite—how can we contribute to the
society and the environment to be successful? For me, this is the difference
between the standard business case for sustainability—doing the right thing if it
is profitable, and the leadership business case—making the right thing
profitable. This distinction is crucial, as it shows that a business has considered
the profound implications of big sustainability challenges on the business, and
has a plan to respond to these challenges in a way that works for the business
and the world around it. Unilever, and others, recognize the interdependence of
a business and the system around it. So, the first step towards succeeding with
sustainability is to ask the right question. Not how can I make my business
sustainable, but how can I make our world sustainable?

3.5 Problem-Based Learning Experiment

The ideas exposed in this chapter result from an Executive MBA course entitled
“Organizational Dynamics and Organizational Architecture” given to 22 managers
from different industries. The main goal of the course was to make a diagnosis and
then model a solution for a company producing electricity mainly from coal and

nuclear energy.

Project-based learning environments have five key features. Following Krajcik and
Blumenfeld's (2006) criteria, the course has a driving question—situated inquiry—
and engages students in collaborative activities; students are scaffolded with learning
technologies like G+ Community, Google Docs, MindMup, Hangout and must create

a set of tangible products using Wikispaces.

*nhttps://www.forumforthefuture.org/blog/6-ways-unilever-has-achieved-success-through-
sustainability-and-how-your-business-can-too
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The Ivey Case number 910E02 (Raghu, 2010)* on Pinnacle West (PW) describes a
company in the U.S. energy sector experimenting actual process management
problems and future uncertainty in a world where the smart grid concept pushes
energy companies to become the new ‘Google of Energy.” The physical environment
is not explicitly problematized even in the case where PW essentially operates a
nuclear reactor and coal generated electricity. Managerial questions at the end of the
case pointed to business process management and a smart grid. The driving question

is, first, how to fix processes quality problems, and, second, how to become a smart

grid player?

The course designer asks students to be part of two of the four teams that will be
working on problem definition and resolution (one team working on the diagnosis
and three teams working through potential solutions). The idea behind team
formation is not to establish competing teams but to install a climate of cooperation,
with all teams working together to design a common yet unique solution. During the
session, one team exploited an architecture modelling approach (OM for
organizational modeling) to produce a state of the extant business processes, an ‘as-
is’ situation formalized with OM concepts and syntax. Three other teams worked: 1)
on innovation, culture and technological platform support (learning from the ‘C2’

platform developed by COGNIZANT (Harvard Business School Case #4100847%), 2)

% Raghu, 2010

%6 Eccles & Davenport (2010). COGNIZANT 2.0: Embedding Community and Knowledge Into Work
Processes. HBSP.



102

on knowledge management applied to manufacturing industries (applying the AKM?*’
approach and practices), and 3) on the infrastructure of the ICT business ecosystem

(Fransman, 2010).

During the'session, MBA students followed a knowledge-building approach (DMO
developed by Lejeune and Lemire; see DMO02013 on Wikispaces:
bttp://dmo2013.wikispaces.com) that guided them through lists, conceptual networks

and concentric maps (Figure 3.8) with the goal of proposing scenarios to fix actual
PW problems and envisioning a new platform around the smart grid concept

(Scardamalia & Bereiter, 2006).

The theoretical part of the course given by the professor explained the ‘organizational
architect three translations’ model and commented on the contributions of different
approaches like OM and AKM.

Moreover, students were introduced to four types of knowledge as defined—in the

Bloom tradition—(Anderson and al.,2001: p. 29)

7 Lillehagen, F., & Krogstie, J. (2008). Active knowledge modeling of enterprises. Springer Science &
Business Media.
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104

e Factual knowledge:

The basic elements students must know to be acquainted with a discipline or solve a
problem (Also: knowledge of terminology, knowledge of specific details and
elements).

o Conceptual knowledge:

The interrelationships betweem the basic elements within a larger structure that
enable them to function together (Also: knowledge of classifications and categories,
knowledge of principles and generalizations, knowledge of theories, models and
structures).

e  Procedural knowledge:

How to do something, methods of inquiry and criteria for using skills, algorithms,
techniques and methods (Also: knowledge of subject-specific skills and algorithms,
knowledge of subject-specific techniques and methods, knowledge of criteria for
determining when to use appropriate procedures).

e Metacognitive knowledge:

Knowledge of cognition in general as well as awareness and knowledge of one’s own
cognition (Also: strategic knowledge, knowledge about cognitive tasks, including
appropriate contextual and conditional; knowledge, self-knowledge).

All knowledge is represented using the DMO approach.”® DMO belongs to social
constructivism:

Russian psychologist Lev Vygotsky, regarded as the father of social
constructivism, believed that knowledge was constructed through dialogue and
interaction with others (Vygotsky, 1978). He argued that knowledge is co-
constructed in a social environment and that in the process of social interaction,
people use language as a tool to construct meaning. The use of language
between individuals in an environment as an interpsychological tool is central
to social constructivist thought on the learning process. Successful learning is
said to result in an internal dialogue as an intrapsychological tool that can be
used in the future across varying situations (Marsh & Ketterer, 2005; Vygotsky,

28 DMO is being developed by Lejeune & Lemire as a disciplined approach to organize knowledge
that reflects a deep understanding of the subject matter and affects how students learn and represent
problems. By using DMO, both teacher and students are connecting problem-solving and knowledge-
construction processes in a visualization-based learning environment as proposed by Wang, Wu, Chen,

Spector and others (2013).
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1978). This scaffolding can be stored in memory and used by the learner to
make sense of his or her environment at a later date. (Churcher et al., 2014:
p- 35)

3.6  Building or Playing with Categories: Ontology Building vs. Gamestorming

Gray et al. (2010) give Osterwalder and Pigneur’s (2010) BM book on Business
Model Generation the label of gamestorming application. Contrary to the serious
games approach, gamestorming is an approach dedicated to the design of simple
games (i.e. no computer needed) that can be played by several people during a
meeting to explore and experiment with solutions to complex problems:

In knowledge work we need our goals to be fuzzy. Gamestrorming is an
alternative to the traditional business process. In gamestorming, goals are not
precise, and so the way we approach the challenge space cannot be designed in
advance, nor can it be fully predicted. While a business process creates a solid,
secure chain of cause and effect, gamestorming creates something different: not
a chain, but a framework for exploration, experimentation, and trial and error.
The path to the goal is not clear, and the goal may in fact change. (Gray et al.,
2010: p. 5)

Gray et al. (2010) explicitly associate gamestorming with supervised learning through
exploration and trial and error or playing with categories instead of building them. It
is true that BMCs equate to a framework for exploration, experimentation, and trial
and error. But the challenge space is—contrary what Gray et al. suggest—truly
designed in advance, ‘gamers’ having to develop strategies to connect nine fixed

components resulting from formal ontology development.
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3.6.1 Formal Ontologies, Canvases and Change Strategies

Gruber (1993) defines a formal ontology as a “specification of a conceptualization.””

Three methods are generally possible to construct an ontology: the manual method,
the automatic method and the mixed method. The manual method allows experts to
define, in a consensual way, concepts and links that connect them per their view of
the domain. The technique is particularly useful for creating a new ontology or
expanding on an existing ontology. For the automatic method, ontology is built by
computerized knowledge extraction techniques. The concepts and relationships of a
specific domain are extracted and verified by computer-assisted inferences. The
hybrid approach combines the first two methods so that ontologies are first developed
by automatic inference software, then verified and extended manually. Domain
ontologies have been emerging over the last ten years in three fields connected with
BM design and sustainability. They are now ontologies in sustainability science,

organizational architecture and BM design.

 «“What is important is what an ontology is for. My colleagues and I have been designing ontologies
for the purpose of enabling knowledge sharing and reuse. In that context, an ontology is a specification
used for making ontological commitments. The formal definition of ontological commitment is given
below. For pragmatic reasons, we choose to write an ontology as a set of definitions of formal
vocabulary. Although this isn't the only way to specify a conceptualization, it has some nice properties
for knowledge sharing among AI software (e.g., semantics independent of reader and context).
Practically, an ontological commitment is an agreement to use a vocabulary (i.e., ask queries and make
assertions) in a way that is consistent (but not complete) with respect to the theory specified by an
ontology. We build agents that commit to ontologies. We design ontologies so we can share
knowledge with and among these agents.” See Tom Gruber, http://www-ksl.stanford.edu/kst/what-is-
an-ontology.html
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3.6.1.1 In the Sustainability Science Domain
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Figure 3.7 Sustainability Science Ontology

Source: Kumazawa et al. (2009)

The requirements can be described from two perspectives; one related to the
knowledge architecture itself and the other concerning the functions required to
support users. The first perspective can be examined from three
subperspectives: ‘whenever,” ‘whatever,” and ‘whoever.” By ‘whenever,” we
mean that structured knowledge should be reusable. Thus, reusability is one of
the requirements for SS knowledge structuring. ‘Whatever’ implies that
structured knowledge should be applicable to as many different domains as
possible, not just to a specific domain or discipline, due to the multidisciplinary
and interdisciplinary characteristics inherent to SS. (Komiyama & Takeuchi,
2006)
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3.6.1.2 In the Organizational Architecture Domain

Ideally, the enterprise conceptual model should be an ontological model [6]. An
enterprise ontology should provide a coherent reference model establishing a
common conceptualization on enterprises. This common conceptualization can
be used to ensure that all parties involved (inside an enterprise and across
enterprises) have a shared understanding of the relevant aspects and
abstractions of the enterprise [23, 26]. (Falbo et al., 2014)

Table 3.3

The Four Pillars of Osterwalder’s Ontology (2004)

Pillar Building Block of Description
Business Model
A Value Proposition is an overall view of a company's
Product Value Proposition bundle of products and services that are of value to the
customer.
Pkt Cuishmmnes The Target Customer is a segment of customers a company
wants to offer value to.
Cus .omel Distribution Channel A Distribution Channel is a means of getting in touch with
Interface the customer.
Relationshi The Relationship describes the kind of link a company
e establishes between itself and the customer.
The Value Configuration describes the arrangement of
Value Configuration | activities and resources that are necessary to create value
for the customer.
il [ F o Tt i sy o o st e o s
Management Apability G e ary rioc
customer.
A Partnership is a voluntarily initiated cooperative
Partnership agreement between two or more companies in order to
create value for the customer.
Cost Stractare The Cost Structurg 18 the representation in money of all the
means employed in the business model.
Financial Aspects
The Revenue Model describes the way a company makes
Revenue Model :
money through a variety of revenue flows.

Source: Osterwalder, 2004: p. 43
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3.6.1.3 In the Business Model Domain

Under ontological modelling a rigorous approach to defining business models is
meant. In other words, this means carefully and precisely defining business model
terms, concepts, components and their relationships. From the authors analyzed in
this literature review, Gordijn (2002) provides the most rigorous conceptual modeling
approach, which he calls e3-value™. This methodology is based on a generic value-
oriented ontology specifying what is in an e-business model. On the one hand, it has
the goal of improving communication and decision-making related to e-business, and,
on the other hand, it aims at enhancing and sharpening the understanding of e-
business operations and requirements through scenario analysis and quantification
(cf. 3.1.5). e3-value consists of a number of generic concepts and relationships
illustrated in Figure 19. Gordijn specifies actors that produce, distribute or consume
objects of value by performing value activities. The objects of value are exchanged
via value interfaces of actors or activities. Value interfaces have value ports offering
or requesting objects of value. The trade of value objects is represented by value
exchanges, which interconnect value ports of actors or value interfaces. (Osterwalder,

2004: p. 35-36)

In this dissertation I pick up the idea of building a business ontology aiming at
improving understanding, communication and flexibility just as do the
Enterprise Ontology and the Toronto Virtual Enterprise. But while these overall
objectives might seem quite similar, the domain and content of the ontology
delivered in the following chapters of this dissertation is substantially different.
While the Enterprise Ontology and the Toronto Virtual Enterprise focus
essentially on structural aspects of business I aim at formalizing business
concepts in the business model domain.” (Osterwalder, 2004: p. 41).
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3.6.1.4 Hypothesis about the Contribution of Formal Ontologies to BMF

Imagine three networked formal ontologies: one for BMs (BMO), one for SS (SSO)

and one for OA (OAO). There could be a partial automated ‘solution’ found to

‘green’ a BM, but it will still mean weak sustainability for three reasons: actors stay

in a design stance, have no access to physical space and leave consciousness out.

Ehrenfeld (2014) again underlines that the primary role of business is to enable

people to flourish—that is, take care of the world around them:

This concept of sustainability as the creation and maintenance of flourishing
would require the corporate world to think of its businesses in a fundamentally
different way. In this model of economic interactions, business’s primary role
would be to enable people to flourish — that is, take care of the world around
them. Such a world would be very different from what we see today. Eco-
efficiency and CSR would still be on the agenda, but the creation of flourishing
would come first. It’s obvious this would require radical change. Corporations’
basic strategies would move from satisfying needs (or wants) to enabling care.
Sustainability practices as understood today would still be important for
managers, but would be completely intertwined with and inseparable from
whatever basic strategy is driving a firm. There would be no more specialized
sustainability surveys, such as the current MIT SMR/BCG report; only
composite assessments of contributions to flourishing. While profit would
continue to be important to a firm’s success, it would take a backseat to the
firm’s contribution to flourishing.*®

3.6.2 Informal Ontologies: When Communities of Knowledge are Ontologizing

Our hypothesis is that the manual knowledge building process is essential to propose

a physical, implementation-oriented stance, with formal ontologies limiting decision

30

http://sloanreview.mit.edw/article/sustainability-redefined-setting-a-goal-of-a-

flourishing-world/
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makers in a design stance. Following Ehrenfeld, sustainability is a people experience
and an ontologizing approach that capitalizes on people’s experiences. The DMO
ontologizing approach (Lejeune & Lemire, 2013)*' includes seven main stages.
Presented in a sequence, the process may change iteratively; generated concept maps

(Figure 2.6) are the pre-stage creation of a formal ontology:

1) Collect data. Each researcher involved in a project modeling team enters the
domain by referring to his knowledge, then to the literature, or by interviewing
practitioners. Together the team collects important concepts and constructs that
describe the knowledge domain under study.

2) List terms: A workgroup produces a common list of the important terms
discovered in the previous step. It is always useful to order the list in
alphabetical order to detect built redundancy.

3) Organize concept clusters. This activity involves manipulating and grouping
terms from the list. During this step links, or relationships between these terms,
are established. At this stage of the process, the focus is on two types of
relationships: meronimic relationships (usually an object belongs to another (A
part of B)) and hyponimic relationships (inclusion or inheritance relationships
between two objects (A is B).

4) Design a graph: This task is assisted by a knowledge modeling tool (e.g.
CMap, Thinkgraph, Mindmanager etc.) from the preceding step. Such tools
facilitate the manipulation of terms, especially when their number increases.
This phase is an opportunity to define more precisely the knowledge domain, to
refine the relationships and look for missing information.

5) Concentric maps: Once a consensus is reached, the graph structure is
reproduced as concentric maps. A concentric map consists of a center and
several rings. The circle that defines the center is called the nucleus; it contains
the basic term used to identify the knowledge domain or the world under study.
From the nucleus other terms are deployed in multiple rings. Each ring has sub-
concepts or sub-domains under the main concept. Concentric maps have the

3! Lejeune & Lemire, 2013 ( http://dmo2013.wikispaces.com/Accueil)
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advantage of providing an overall view and delineate a knowledge domain
while implicitly showing the hierarchical structure of categories (concepts).
These representations also show that it is possible to organize a large amount of
information into a coherent and easily accessible map set. The realization of
concentric maps usually requires process flow software like Visio.

6) Develop the glossary and the index: This glossary is background knowledge.
It has as main function to make uniform the knowledge of categories available
to the different teams. The use of glossaries is especially useful when used in
work activities shared within a team working on the same project or on
distributed learning approaches (Lemire and Harvey, 2002). Each glossary
entry contains the built definitions, descriptors, related words and words
equivalent in other languages, if any. Then follows the index. The index
facilitates identification of lexical items. This involves classifying categories in
an alphabetical table that refer to pages and resources used.

7) Scenarios building: Each team produces ten scenarios from actors, actions
and objects maps. For example, the PW team must build a vision for the future
by defining aspirations like:

Scenario 3: (Actor) Consumers—(Action) To sell—(Object) Renewable energy—

(Actors) Energy Producers

Governments subsidize increasing selling prices (kWh) of renewable energy;
households have installed solar panels on the roofs of their houses. This approach is
open to every generic actor defined in OM (Morabito et al, 1999). human,
organizational, system, document. DMO is a way of eliciting and sharing knowledge,

and may act as a driver for macrocognition and consciousness:

Consciousness begins when brains acquire the simple power of telling a story
without words using a nonverbal vocabulary of body signals about the living
organism constantly altered by internal and external adjustments of the life
process. The self appears then as the feeling of a feeling. Knowledge of those
feelings emerge as a response to a question never asked. (Damasio, 1999: p. 30-
31)
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Consciousness is, in effect, the key to a life examined [...] At its simplest and
most basic level, consciousness lets us recognize an irresistible urge to stay
alive and develop a concern for the self. At its most complex and elaborate
level, consciousness helps us develop a concemn for other selves and improve
the art of life.”? (Damasio, 1999: p. 5)

3.7 Conclusion: BMFs as Simple Canvas or Complex Organizational
Architecture?

Stubbs & Cocklin (2008) open doors to a new BM representation at the business
ecosystem scale (Figure 2.7. D). Per Bocken et al. (2014):

While there is extensive literature on the theory of business models for
delivering sustainability (e.g. Stubbs and Cocklin, 2008 conducted a literature
review), and examples on specific companies (e.g. Xerox, Canon and Océ ‘pay
per copy’ models, Baines et al., 2007) there is no comprehensive view of how
firms should approach embedding sustainability in their business models.

Stubbs and Cocklin (2008) redefines BM by bringing in nature as a main stakeholder
and pushing for physical materiality and strong sustainability, a concept closer to a
flourishing business future. Together, they bring new inspiration to emerging BMF
domain. They don’t focus first on value-adding activities but on internal
organizational capabilities to be generated in a given socioeconomic environment,

with natural, structural and cultural attributes.

*2 Damasio, Antonio. 1999. The Feeling of What Happens: Body and Emotion in the Making of
Consciousness. New York: Harcourt Brace & Company.

From http://oceanflynn.wordpress.com/2007/04/21/how-can-i-tell-what-i-think-until-i-see-what-i-say/,
December 6, 2014
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3.7.1 Weak and Strong Sustainability

Like Roome (2012) in strategic management, Nilsen (2010a,b) in economics makes
the distinction between weak and strong sustainability. For Nilsen (2010b):

Weak sustainable development (Weak) is characterized by the goal to sustain a
constant level of consumption or utility. To achieve this goal, nature and
capital goods can be substituted with each other. Neither nature nor capital has
an intrinsic value, but is an instrumental value to achieve the highest possible
level of utility. Weak is often called 'Solow-Hartwick sustainability’ as it is
based on the work of Nobel Prize winner Solow and Hartwick (Neumayer,
2003, p. 22). A main challenge is to calculate how big the compensation in
capital must be for the loss of natural goods. This is the idea in cost-benefit
analysis, a main tool in neoclassical economics also used in environmentally
sensitive issues (Pearce & Turner, 1990). Weak belongs to neoclassical
economics, which has dominated the sphere of economics: ‘Most, but not all,
economists are weak sustainabilitists.” (Perman, Ma, McGilvray, & Common,

2003: p. 91). (Emphasis added)
Weak sustainability is connected with organizational computation by a main
challenge: the challenge to calculate how big the compensation in capital must be for
the loss of natural goods. This challenge can also be linked to GRI reporting
practices. Efforts of environmental activists and committed policy makers led to the
creation of the GRI (Global Reporting Initiative), a non-profit organization based in
Amsterdam since 1997 and created by CERES, the Coalition for Environmentally
Responsible Economies, an NGO based in Boston and a central actor in the
integration of environmental issues into business activities. The guidelines GRI
developed for sustainability reporting have over the years become a standard for
triple reporting: financial, environmental and social. Some companies have begun to
publish separate environmental reports as a complement to their annual report.
Between 1989 and 1993, 70 companies published environmental reports compared to
300400 in 1996 (Etzion & Ferraro, 2010). It is interesting to note that, with Etzion
and Ferraro (2010), it is by analogy with the rules for filing a financial statement that

the guidelines have expanded the GRI. In terms of observable organizational pattern
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(Morabito et al., 1999), sustainability reporting is an informational pattern that differs
from both its apparent high representation—its materiality—and its rapid rate of
crystallization. But a company can issue sustainability reports without being
transformed by new ‘green’ cultural values. Changes in the informational pattern are
faster and more visible than cultural changes. But all the changes—and consistent
alignment over time—depend on the culture, both the national culture and its

expression in the organizational culture.

Nilsen (2010) continues:

A less common, but increasingly more used theoretical concept is strong
sustainable development (Strong) (Nielsen, 2008,p. 114) . Strong requires that
there must be a restriction on the substitution between the economy and nature,
both must be sustained. The restriction on substitution clearly pulls
sustainability away from Weak and its homogenous focus on human
development, in the direction of encompassing ecological values. Strong has a
heterogeneous foundation which makes the qualitative different values of
economy and ecology possible. (Emphasis added)

From an organizational cognition point of view, strong sustainability requires
qualitative interpretation of different values in economy and ecology. But following
Byrch et al. (2007:p.28), the usual sustainability challenge centers on weak
sustainability:

“Despite the debate over its meaning, sustainable development, and the related
concept of sustainability, would seem to have more proponents than ever. Many
individuals and organisations—in particular government and business
organisations—are taking up the “sustainability challenge” and incorporating
their own understanding of sustainable development into various aspects of
their operations. In simple terms, the definitions adopted and their respective
interpretations demonstrate the relative emphasis given to environmental,
social, and economic domains by different groups, and how the concepts of
equity, fairness and futurity are applied to those domains.”
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On the other hand, again for Byrch et al. (2007:p. 28), strong sustainability will
require an ‘ecocentric’ worldview instead of technocentric or anthropocentric
worldviews:

There is a substantial body of literature that suggests that these varying
emphases in turn reflect individuals’ fundamental beliefs about humanity’s
proper relationship with nature; that is, their environmental “worldview.”
Environmental worldviews which are more biocentric are said to lead to
significant sustainable environmental performance—although more research is
needed to sustain a clear link as worldviews do not always translate into actions
consistent with those underlying beliefs.

Figure 2.7. shows a parallel between BMs for sustainability (BMSs) built on BMC
(Osterwalder, 2004) foundations, and our BMF vision that borrows from OA aims at
integrating nature in the model. The main difference between BMSs and BMFs is in
their ontology content. In their respective process, both are top-down approaches
offering an ontology concentrated in a more or less simple framework to guide
designers in their BM choices. But Osterwalder’s (2004) template is not designed
with sustainability in mind. However, it is often the first framework used by students
or managers juggling ‘green’ ideas around a BM (Figure 2.7 C). As shown by an
experiment with professional managers, each case or category inside the template can
be ‘greened.” What is lacking in this case is a holistic and coherent approach or
method to insert sustainability inside a BM. An FBM is more complex and tries to

connect with the changing strong sustainability—flourishing movement.

In the BMS case, the SSBMG group from Toronto is still developing a more complex
framework, mixing the nine value categories with physical environment and nature
elements canvas. They renamed their BM canvas for strong sustainability a canvas
for flourishing: is this a marketing strategy? The SSBMG group canvas is well
documented through its LinkedIn group, a blog, a wiki, and a website

(http://www.ssbmg.com). Their announced research streams are:
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[T]o assist and accelerate the shift of Small and Medium Enterprises (SMEs)
at any stage of development (from start-up to long lived) to a strongly
sustainable mode of operations. To achieve our objectives our research and
practice agenda is organized along a number of ‘streams’:

Human-centric research about how leaders in SMEs actually make decisions
and what role, if any, business models play in this context.

To develop and validate an ontology for strongly sustainable business models
and a visual tool for modeling such businesses (the SSBM Canvas)

To explore advanced methods of impact definition, measurement and
valuation of social and environmental benefits that can support decision-
making in organizations, particularly in the context of business models.

To identify and map the processes related to business strategy decisions in
SMEs. Use design methods to develop a toolkit for SMEs and test the kit
with organizations to further improve it and to create case studies.

Paralleling Weak and Strong Sustainability with Thin and Thick Design

In the case of a BMS designed with the SSBMG approach, students and managers

will broach a brainstorming (or ‘gamestorming’) task that focuses on value; this is a

more or less complex task because of the sustainability objectives and constraints.

The Toronto SSBMG built a strongly sustainable BM design canvas by asking five

questions for a business ‘to do well,” inspired by texts written by Paul Guilding; they

used Osterwalder’s canvas to ask nine questions for a business ‘to do well.” A total

of 14 questions should guide the definition of imperatives. Surprisingly, neither

sustainability science nor sustainability ontologies like those developed in Japan were
used by SSBMG group. Constrained by BMC, BMSs such as the Toronto SSBMG

have built a narrow learning corridor. Fixed BM categories are defining the borders,

while effects on the environment are the obstacles (Figure 2.8).
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Figure 3.9 BMC, Gamestorming and Learning Corridor

Source: Sawyer (2005: p. 146)

3.8 Conclusion: Designing BM with Strong Sustainability in Mind

As already quoted when defining flourishing approach:

In this model of economic interactions, business’s primary role would be to
enable people to flourish—that is, take care of the world around them. Such a
world would be very different from what we see today. Eco-efficiency and CSR
would still be on the agenda, but the creation of flourishing would come first.
It’s obvious this would require radical change. (Ehrenfeld, 2004)
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Figure 3.12 once again draws parallels between BMSs and BMFs by showing that in
the case of BMSs (on the left) BM designers use canvases and existing categories to
build BMs and then ask themselves how to transform that BM to a BM for
sustainability by using GRI reporting standards or Brundtland’s definition of
sustainable development. On the right side of the figure, we show another way of
proceeding, a way that begins with actors that take care of the world around them.
These actors—not all of them business actors—consider problems in the physical
environment and how to find solutions using sustainability science. The solutions to
be implemented raise awareness about the gap between a healthy planet and un-
sustainable situations and practices. They experience personal transformation and
with others start to mobilize society toward flourishing conditions. They contribute

to producing useful knowledge and creating a next-practice platform.

Plwysical
'Place’

New BM

Knowledge
Use/Creation

. NewBMF

Figure 3.10 Thin BMS Design vs. Thick BMF Design

With BMSs, BM designers—in my classroom experiment — start with categories and

are gamestorming until, under supervised learning, an optimal solution is found. A
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BMF starts with a vision that requires a radical change. It is a matter of effectuation
and backcasting. At the heart of a BMF, there are no predictions and no measures
and perhaps too few data to take action. But knowledge use and creation is a huge
challenge. While MBA students can produce Figure 2.7. C within 30 minutes, they
need weeks and months to produce their own knowledge maps. Another illustration
can be the circular economy as described by Jonker (2014).** The circular economy is
about recycling, parts harvesting, refurbishing and service instead of product. A BM
canvas doesn’t fit the new capabilities requirements described by circular economists.

But those capabilities can be part of a next-practices platform in a BMF design.

33 Jonker, Jan (2014). Changing the Logic of Value Creation. Exploring organisational ecology as a
foundation to create Community based Business Models.
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CHAPTER IV

LOGIM@S®: A TABLE GAME TO LET CITY MANAGERS DISCUSS VALUE
AND SUSTAINABILITY

4.1 Introduction

Chapter two was dedicated to a reverse classroom experiment where knowledge
creation and use (through scenarios) were key to problem solving. In that chapter, it
was established that the BMC approach with BMI mapping belongs to thin design
practices fitting techno-materiality. Solving complex organizational problems in a
world of socio-materiality implies thick design and deep learning through knowledge

creation and use.

This chapter, chapter four, delves more deeply into greening issues by introducing
physical materiality to our model and defining tutor specifications for our Logim@s®
table game experiment. We have already outlined the reasons for thinking about
BMF as a regression (from abstract to concrete) from techno- to socio- to physical
materiality in chapter one. Physical materiality speaks to ‘natural’ sciences and
knowledge but, at the same time and along with sustainability science, it is dedicated
to problem solving more than ‘truth’ production. Moving from scientific ‘truth’ to a
sustainability solution requires the examination of logical modes as managers develop
and implement sustainability actions. Moore (2007) opposes a kind of sustainability

that comes both from deduction (Brundtland’s ‘sustainable development’ definition
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(1987)) and induction (through GRI reporting practices) to another kind of
sustainability generated by abduction. In business literature, abduction is now
associated with innovation management (Paavola, 2004) and with problem solving in
sustainability and sustainability science; also, referring to Chesbrough (2010), the
definition of abduction can be seen as compatible with effectuation. Physical
materiality is thus both a matter of science for problem solving—abduction as logical

mode—and knowledge use vs. knowledge creation and accumulation.

If the BMC approach does not seem very helpful for BMF design, the proposition
needs to be tested. This is the raison d’étre of chapter four. Inspired by Torres &
Macedo (2000) and literature about games and gamestorming (Gray et al., 2010), we
invented a table game that combines BMC (thin design and techno-materiality), large
cities as social organizations (thick design and socio-materiality) and physical

materiality.

Table 4.1 outlines the way physical materiality is paralleled with techno- and socio-
materiality. Twelve sentences borrowed from Moore’s (2007) field studies illustrate

this world of sustainability science, knowledge use and abduction (Table 4.1).

Table 4.1 Moore’s (2007) ‘Abductive’ Sentences Adapted to Krippendorff’s
(2007) Atrtificiality Trajectory

Techno- Organizational Physical Materiality (Eco) Management

materiality Socio-
materiality
Products Behavior Natural Elements, Cycles, Resources

- (Abduction—Moore) Natural resources have
finite limits, but these can be stretched by
human mental labour.

- (Abduction—Moore) It is not particularly
helpful for citizens to be concerned with
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scientific ‘truth,” but it is very helpful to figure
out what it is that we can do together to solve
common problems.

Services

Structure

Eco-Infrastructure Services

- (Abduction—Moore) Conceptual models and
lists of best practices are of some heuristic
value but tend to divert attention away from
local opportunities for action that derive from
local storylines already related to sustainable
development.

Interfaces

Interactions

Human-Nature Interactions

- (Abduction—Moore) Because humans,
nature, and technologies coevolve, changes in
one of these variables can never be studied in
isolation.

Networks BM
as Market
Device

Business
Platform
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