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KOowvwviKO-TEYVIKA CUGTI AT

Avtidpaon oTIC «aKPOTNTEC» TOU
TEYVOAOYLKOU ALTIOKPATIOMOU KOl TOU
KOLVWVLKOU QLTIOKPATIOUOU (KOLVWVLIKT)

HopdoToinon tng teYvVoAoyiag).

2TOLYELX TWV KOLVWVIKOTEX VLKWV
OUOTNUATWV: TEYVOAOoYia, avBpwTol,
OPYOVWOELG, GUAX, OUAOEG
EVOLODEPOEVWYV, KATL.



KOowvwviKO-TEYVIKA CUGTI AT

AVO TIPOCEYYIOELG:

1. 'Epdaon otig oxeoelg HeETO&U TOU TEYVIKOU
OUOTNATOG TNG TIOPOYWYNG KAl TOU
KOLVWVLIKOU CUCTIMATOG TNG Epyaciog (emimedo
OPYOAVWOEWV).

2. Epdaon oTIg OYECELG LETAEV TOU TEXVLKOU
OUCTNMATOG NG TIOPOAYWYNG TEYVOAOYLAG KL TOU
KOLVWVIKOU GUOTIHOTOG TNG XPNoNng TNG
TEYVOAoyiag (eTieEdO KOVWVINC).



KOWVWVIKO-TEYVIKA GUCTN AT -

Tavistock

2 XEOLOOHOG TIOPAY WYLKNG OLAOLKAGLAG YL
QUENMEV TIAPAYWYLIKOTNTA

2upTEpaoaTo Tou Tavistock Group:
ATtaLteltal cuVOUVAGUEVT) BEATIOTOTIOINOT) TOU
TEYVIKOU KOl TOU KOLVWVLKOU CUCTNHATOG —
aTIAOLPT) TWV ACUBATOTITWV.
Hut-oautovopues opaoes epyalopevwy
ATIOTEAOUV TNV KAAUTEPT) OPYOVWTLKT) LOPT)
G TTAPAYWYNG.



KOlVWVIKO-TEYVIKA GUCTNAOTA —

Human-Centred Systems
H.H. Rosenbrock, Opada tou UMIST

2YEOLOCOG UNYOVWV UE ETILKEVTPO TOV
avBpwrro.
2 YEOLOCOG UNYOVWYV TIOU AVAOELKVUOUV KLl
neyeBuvouv TIG LKAVOTNTEG TWV
epyaCOPEVWY — OEV AVTLKAOLOTOUV TOUG
epyalOEVOUG.

Mnyaveg «UPLOTAUEVES» TWV avBpWTIWV.



KOwwVIKO-TEYVIKA CUGTI|MOTO —

TexvoAoyikn aAAayr)

[ledlo Epguvacg:

[MwW¢ TIPAY O TOTIOLOUVTOL LEYAAEG
TEXVOAOYLKEG OAAQYEG (LETABAOELG-
transitions), T.x. N peETABoon amo to
LOTLOPOPO TTAOLO OTO TTAOLO E
QTLOKLVI TN PQ, T LETABaOT) aTTO TLG
LETADOPEG E KAPO OTIG UETADOPEG |UE
aQUTOKivNTO.

NeplAapBavetal otnv avaAuon KoL n

TAEVPA TNG X PTONG TNG TEYVOAOYIOG.
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Fig. 1. The basic elements and resources of socio-technical systems.
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Understanding system innovation

Socio-technical systems are intellectual devices to
approach reality for understanding changes in
“large-scale” societal processes in which
technology is involved (system innovations)

They have elements (inter)related to social and
technological processes

Different socio-technical system
conceptualisations, as far as element composition
and granularity are concerned

Models of s/t systems and analytical processes to
manage the complexity of reality



Understanding system innovation

* Socio-technical systems conceptualisations:
— are based on different ontological assumptions

— provide the basis for (plausible) explanatory
narratives of how change is triggered, how it
moves into specific directions, ...

— focus inquiry processes for understanding change
into specific system elements and
connections/relations



Understanding system innovation

* Multi-Level Perspective (MLP): landscape,
regime, niche
e “Arenas of Development” (AOD): actor-worlds

(i.e. networks of humans, technologies,
institutions, practices and visions)

* Social practice(s): artefacts, competencies and
meanings



Understanding system innovation

HOW to gain knowledge about system innovation?

 MLP: identify niches that under pressure from
social trends and institutions substitute regimes

e AOD: focus on human and non-human actors
attracted by technologies to establish networks
around them

* Social practice: find converging trajectories of
artefacts, competencies, meanings and
carriers/agents of change

Criticisms along the dimensions of agency-
structure, production-consumption



Activity-based analysis of socio-
technical systems innovations

BASIC IDEAS

e Socio-technical systems innovations are
changes in the practices/activities of agencies
associated with technology production and
consumption processes

 We can construct knowledge about these
innovations by examining changes in activities
In a systematic way



Socio-technical systems as activity
systems

e Conceptualisation of socio-technical systems as
activity systems
* Ontological assumptions (practice theories)

— world is made and remade in practice, using tools,
discourse and our bodies

— interests condition human behaviour

— power, conflict and politics are very important in the
analysis of social reality

— power, conflict and politics are the determinants of
large scale innovation



Activity Based Analysis (ABA) of socio-
technical change

* Based on activity theory which has a systemic
construct (activity) at its centre

e Activity theory maintains that in order to
understand a variety of social phenomena, it is
necessary to focus on the regimes of mediated
activity at which individuals and organised
associations of individuals are involved

* Relation between social and technical is formed
during human objective-oriented activity that
takes place for fulfilling a societal function - the
social and the technical are interwoven in a single
construct



Activity theory perspective

* Change is the result of attempts to resolve
inherent inconsistencies (contradictions) and
tensions that develop between the subject,
the objective, and the mediating context of
the activity by dialectic and conflictual
historical processes



Activity theory

Cultural and Historical Activity Theory (CHAT)
(Engestrom, 1990)

Activity + Context in a single construct

Mediation: there is no direct interaction of agency and
its historically-developed context/structure

The inclusion of the subject, object and context in a
single construct implies that ways of thinking and
identities are not properties of individuals and
organisations, but inherently social and cultural
historical phenomena associated with activity

Activity (“magic triangle” is the analytical lens of ABA)



Activity theory

Tools

Subject(s) Object(ive) — Outcome

Rules Division of labour



Activity theory

There is no objectless activity

Each element performs a specific mediating
function between the other two

Activities are long term phenomena with no
clear-cut beginning and end — they produce
actions and are constituted by actions

Activity systems enclose a multitude of points of
view, histories, interests and practices that result
in tensions and conflicts in the construction of
the object — the objective orders behaviours
within activity



Activity theory - contradictions

e Contradictions are historically accumulating
structural tensions principally originating from
interaction with, and influence from, other
activity systems.

* An expansive transformation of the activity
takes place when, after contradictions
emerge, the object of the activity is
reconceptualised to embrace a radically wider
horizon of possibilities



Activity theory - contradictions

* Primary contradictions - manifested at the level of
individual elements reflecting the tensions that
stem from the difference between use value and
exchange value

* Secondary contradictions - take place between
two elements of an activity

* Tertiary contradictions - arise between new and
old definitions of individual elements

- contradictions in the
relations with neighbouring activities



Socio-technical systems as activity
systems

e Activities are in continuous tension due to
diverse interests

* Regimes as relatively stable states in the
evolution of the system are rather ideational
constructs introduced for facilitating the
analysis



Socio-technical systems as activity
systems - ABA

Constructivist epistemology

The “magic triangle” of activity moves up and
down the activity hierarchy and across different
activities, as the inquiry process unfolds

Zooming-in to lower level activities is required to
trace and understand change as a result of
contradictions in a specific micro-activity

“Lower level” activities (functional specialisation)
are usually identified by considering the division
of labour node



Socio-technical systems as activity
systems - ABA

Activity representation
of a socio-technical
system for responding
to a societal need

— SOCIETAL NEED

PRODUCTION ACTIVITY

Technologies and methods
of research, production

and distribution

Main producers of
technology and
technological

Object(ive) of
production of
technology and

A 4

technological
artefacts

artefacts

Formal and )
. Community of
informal rules and o

individuals (labour,
norms of o

scientists, etc) and
technology

development and
production of

artefacts technology

Division of labour among
those constituting the
production-side

organisations related to community
the production of

Formal and informal rules
and norms of selling and
consuming/using artefacts

CONSUMPTION / USE ACTIVITY

Artefacts, technologies,
»tools, rituals, etc of

A

consumption/use
SOCIETAL NEED

Main Object of
consumers/users of consumption/use
technology and —»| of technology and
artefacts technological

artefacts

Community of Division of labour among
individuals and those constituting the
organisations associated consumption/use-side
with consumption community



MetaBaoelc — n MPOCEYYLON TWV CUCTNHUATWY
SpooTNPLOTATWY

Laboratories,
instrumentation, biology,

PRODUCTION OF

_ , : KNOWLEDGE/TECHNOLOGY
biochemistry, agriculture
Food processing
. Food Low-cost

companies, technology ==l healthy food,

research labs
new (global)
tastes

Patents,
regulation of use
of substances and
processes, Good
Laboratory
Practices

Division of labour among
those involved: food
companies, universities,
governmental agencies,
research labs

Food specialists,
dietitians, statisticians,
recipe developers

MARKETING AND
DISTRIBUTION OF

Food products,
distributors, storage

and display technology PRODUCTS/ARTEFACTS

Marketing Marketing
and and

Food companies, distribution distribution

distributors, 0f f00d  mummmlp-Of fOOd

super market roducts products

chains safely with

orofit

Division of labour among
those involved: food
companies, distributors,
logistics companies,
super markets,
restaurants

Rules for storage
and distribution of
food, rules for the
promotion and
sale of food
products

Super markets,
specialized food stores,
restaurants, logistics
firms, marketing and
advertising firms

PRODUCTION OF
PRODUCTS /ARTEFACTS

Food technology,
processing machinery,
process designs

Food products

— LOW cost, quality

Food companies,

third party food products

manufacturers safely produced
CONSUMPTION/
LISF

Quality standards
(HASP, 1SO) Good
Manufacturing
Practices

Division of labour among
those involved: food
companies, ingredients
suppliers, recipe
developers

Engineers, producers of
equipment and packaging,
low volume producers,
farmers

Food products,
media, celebrity DISTRIBUTION OF INFORMATION/
chefs, word of PUBLIC AWARENESS AND IMAGE

mouth, distribution
Aware public

P and food
Association of )
food with prof?ssmnals/
Food companies, nutritional values public
raw materials and specific rir> ]E)c?;;eptlon of

producers

CONSUMPTION/
USE

Ethical rules of
information
provision,
advertising, etc

Specialist journalists,
government bodies, nutrition
specialists, consumers

Division of labour among
those involved: media,
government, professionals,
sellers, consumers



MetaBaoelc — n MPOCEYYLON TWV CUCTNHUATWY

Laboratories,
instrumentation, biology,

KNOWLEDGE/TECHNOLOGY
agriculture, biotechnology
Food processing Functional Low-cost
companies, food disease-
research labs technology preventing
and curing
food

Patents, regulation
of use of substances Fgod specialists, dietitians
and processes, doctors, statisticians.
Good Laboratory recipe developers
Practices, clinical pharmacists,

trials biotechnology ¢ secialists

PRODUCTION OF

Division of labour among
those involved: food
companies, universities,
research labs, pharmacists,
biotechnology specialists

Food companies,
distributors,
super market

chains

Rules for storage

and distribution of
food, rules for the

sale of food
products

SpooTNPLOTATWY

Functional food
products, distributors,
storage and display
technology,

MARKETING AND

DISTRIBUTION OF

PRODUCTS/ARTEFACTS

Marketing and
distribution of
functional food
roducts

Super markets,
specialized food
stores,
restaurants

Functional food
products in
consumers-
patients safely
with profit

Division of labour among

those involved: food
companies, distributors,
logistics companies,
super markets,

restaurants

PRODUCTION OF
Functional food technology, propucTS /ARTEFACTS

processing machinery,
biotech process designs

Functional
food

Food companies, products

third party
manufacturers

Quality standards  gpoineers, producers of
(HASP, 1S0) _GOOd equipment and packaging,
Manullfacturlng low volume producers,
Practices farmers, recipe developers,
biotech process specialists

Low cost healing and
disease-preventing

products safely
produced
CONSUMPTION/
USE

Division of labour among those
involved: food companies,
ingredients producers, recipe
developers, biotech process
specialists

Food companies,

biotech

companies

Ethical rules of
information
provision,
advertising

Functional food products,
media, celebrity chefs,

word of mouth,

distribution channels,

doctors

Association of
food with
nutrition and
health
maintenance
and
improvement

Specialist journalists, public
health authorities, nutrition
specialists, consumers,

doctors, medical associations medical associations

DISTRIBUTION OF INFORMATION/
PUBLIC AWARENESS AND IMAGE

Public
perception of
funct. foods
as food with
health
improvement
properties

CONSUMPTION/
USE

Division of labour among
those involved: media,
government, professionals,

sellers, consumers, doctors,



MetaBaoelc — n MPOCEYYLON TWV CUCTNHUATWY

chemistry, biotechnology, food

Laboratories, instrumentation,

technology

dpaotn

PRODUCTION OF
KNOWLEDGE/TECHNOLOGY

PLOTNTWV

Pharmaceutical products,

distributors, pharmacies, storage

MARKETING AND
DISTRIBUTION OF

Pharmaceuticals

Low cost,

technology, specialized shops PRODUCTS/ARTEFACTS
Functional
Pharmaceuticals food
companies, Marketing and . products in
independent distribution of = consumers-

companies, Functional food effect.lve

research labs technology = functional
food
technology

Patents,

regulation of
clinical trials,
Good Laboratory
Practices

Doctors, chemists,
pharmacologists,
biologists, statisticians,
professors, prototyping
firms, food specialists

Pharmaceuticals
companies, third
party manufactu

Quality standards,

Division of labour among
those involved: pharma
companies, universities,
research labs, independent
professionals, food speciali’ s

distributors

Rules for storage

functional food patients
products safely with
profit

and distribution,

rules for the sale Private doctors, pharmacists,

hospitals, health centres,
insurance companies,
journalists

of medicinal
products

Jivision of labour among
those involved: pharma
companies, distributors,
logistics companies,
pharmacies

Functional food
technology, production
machinery, process
designs

products

rers

Good
Manufacturing
Practices, food
standards

Engineers, producers of
equipment and packaging,
food processing equipment,
ingredients suppliers

Functional food

PRODUCTION OF
PRODUCTS /ARTEFACT/

Low cost curing
ana disease-
preventing food
) products safely
produced
CONSUMPTION/

USE
Division of labour among

those involved: pharma
companies, third party
manufacturers, food

processing equipment,

ingredients sunbliers

Functional food products, media,
doctors, professional medical
associations, distribution, chefs

Pharmaceuticals
companies,
governments

DISTRIBUTION OF INFORMATION/
PUBLIC AWARENESS AND IMAGE

Preservation and  Public
improvement of  perception of
health with funct. foods as
therapeutic medicinal
substances in products in the
the form of food form of food

CONSUMPTION/
LISF

Ethical rules of
Specialist journalists,

information ) )
provision, gove.rn ment b'od'les, hospitals,
advertising medical associations, chefs,

nutrition specialists

Division of labour among
those involved: media,
government, professional
medical associations, chefs,
nutrition specialists



MeTaBACELC — N TPOCEYY

LON TWV CUCTNHATWVY

SpaoTNPELOTATWV

CONSUMPTION / USE OF
PRODUCTS/ARTEFACTS (FOO!|

Functional food
products, nutritional
information, dosage,
disease information
PRODUCTION OF
ARTEFACTS/PRODUCTS

D)

DISTRIBUTION OF INFORMATION /
PUBLIC AWARENESS AND IMAGE

Association of

food with

Consumers/
patients

nutrition and
health
maintenance

Fed and
) healthy

consumers

and
improvement

Habits, norms and

rules of preparing
and consuming

Producers of cooking
equipment, chefs-

meals and writers, TV presenters of
medicinal cooking programmes,
products, vague doctors
regulation of
functional foods
CONSUMPTION / USE OF
PRODUCTS/ARTEFACTS
(PHARMACEUTICALS)

Division of labour among
those involved:
consumers, producers of
recipes, producers of
cooking equipment,
doctors

Functional food products,

dosage information,
disease information,
nutritional information

PRODUCTION OF
ARTEFACTS/PRODUCTS

DISTRIBUTION OF INFORMATION/
PUBLIC AWARENESS AND IMAGE

Preservation and

improvement of

Consumers/
patients

fori

Habits, rules and
norms for the
consumption of

Producers of drug
administration devices,
doctors, pharmacists,

medicinal r
products and nurses, hospitals,
food, vague specialized shops,

regulation of dieticians

functional foods

health with
therapeutic
substances in the

People with
) improved health
by specialized

'm of food nutrition

Division of labour among
those involved: Producers of
drug administration devices,
doctors, pharmacists,
nurses, hospitals,
specialized shops, dieticians



Laboratories, CAD, material
science, thermodynamics,

electronics, computer science ~ AUTOMOTIVE TECHNOLOGY
Technology
. that can be
Car manufactures, Production of applied to
automotive R&D technology for
compani cars current car
panies, domi
insti ake profits ominant
research institute p design, e.g.
ICE

PRODUCTION OF

Patents, .
. Fuel companies,
regulation . desi
engineers, design
(safety, 8 ! 8!
. houses, economists,
environmental, ’ .
racing engineers and
etc),

executives, regulators

Division of labour and power
distribution among those
involved in the community for
promoting specific production
technologies

Car manufacturers,

distributors

Cars, media, storage and
display facilities, racing
organizations, ICT

MARKETING AND
DISTRIBUTION OF CARS

Marketing and

distribution of Carsin
cars —  CONSUMErS
ake profits and other
users

Rules for
distribution of
cars, rules for
advertisement of
cars

Car sellers, media,
logistics firms, marketing
and advertising firms,
financing firms

Division of labour =mong
those involved in the
downstream suppiy
chain and in marketing

Altomotivé technology,
production technology,
production management
techniques and tools

PRODUCTION OF CARS

Car manufactures,
parts manufacturers

Quality standards

Production of
cars according to
standards

ake profit

USE OF CARS
Division of labot ~

labour legislation, Engineers, suppliers of

demand patterns,  production equipment,

dominant aesthetics parts suppliers, logistics
companies, quality experts

those involved: car
manufactures, parts
manufacturers,
production specialists

Cars of different
types and styles

Car manufactures,

governments,

interest groups

Cdlb, |||t:dia,
word of mouth,
professionals
and specialists

Society functioning
rules, norms and
discourse for mobility
in current socio-
economic landscape

Specialist journalists,
government bodies,
consumers, life style media,
mobility stakeholders

DEVELOPMENT OF PUBLIC
AWARENESS AND PUBLIC
IMAGE OF CARS

Land-based
mobility by
private car

Awareness of
utility and imagge
f cars
ake profit (?)

USE OF CARS

Relative power of
community members in
defining utility and public
image of car



USE OF CARS

DISTRIBUTION OF INFORMATION/

Private car PUBLIC AWARENESS AND IMAGE
MARKETING AND
DISTRIBUTION OF CARS
Mobility, Mobility,
Consumers, economy and economy and
drivers style, status style, status
achieved
Habits, norms and Car manufacturers, repair  Drivers drive, car .
rules of land shops, insurers, technical ~ Manufacturers provide

the means to mobility,
insurers, regulators, etc
support

mobility, ownership ~ regulators, media, traffic
management authorities,
infrastructure managers,
fuels suppliers



Stimulating Innovation for Sustainability

Sources of contradictions in activities that may destabilize
regime:

e Disturbance of the relation between use value and
exchange value in object (externally induced)

* |ntroduction of novel actors in community that disturb
the division of labour (and power structure)

* Changes in the rules that may disturb object (relation
of use value and exchange value)

* Change in mediating instrument (artefact or ideational)
and change in the definition of the subject of activity



Value in the activity perspective of
socio-technical change

* |Internal (production) perspective

— Use value/exchange value

* External (consumption) perspective

— “new conditions of existence” determine value
(Durkheim)



THE EVOLUTION OF THE CAR MOBILITY SOCIO-
TECHNICAL SYSTEM TOWARDS SUSTAINABILITY

Inertia — difficulty of change (Penna & Geels, 2015; Dijk et al., 2016)

* No reframing of consumer perspectives
* No changes in social connotation of product technologies

mmmm) “new conditions of existence” intensify user side regime
* No firms higher financial returns

* No technology spills over from other sectors

* No resource scarcity

* No regulation provides niche technologies with relative benefits

mmmmmm) Stable relationship between use value and exchange value



THE EVOLUTION OF THE CAR MOBILITY SOCIO-TECHNICAL SYSTEM

TOWARDS SUSTAINABILITY

Conventional technologies

Car industry

ICE, dominant form

Provide means
mobility

ake profits

Traffic regulations,
psychological limits,
technological limits
(max distances),
environmental
regulation, pricing

Fuel producers,
distributors, rental
companies, insurers,
repair shops, media,
consumers, taxis,

Car industry
produces and
distributes cars,
stakeholders put
forward their
interests related to

Cars

1

PASZAN

New conditions of
existence.
Demand in the

government, NGO T
the objective .
new society of
individuals and
demand for
individualized
b consumption use

Sustainability

CAR PRODUCTION ACTIVITY

Consumers, Mobility,
travelers +
Affordable,
utonomy,

Own car, use in Car manufacturers, Car industry and
urban, media, fuel producers, other
distributors, rental stakeholders
companies, insurers, satisfy customer
repair shops, media, requirements/
consumers, taxis, objectives
government, NGO

commuting and
short distance
mobility, traffic
regulations,
environmental
regulation
MOBILITY BY CAR ACTIVITY



THE EVOLUTION OF THE CAR MOBILITY SOCIO-TECHNICAL
SYSTEM TOWARDS SUSTAINABILITY

Conventional technologies
ICE, dominant form Resource scarcity

ies (FEV, FCV, HEV, PHEV)
Higher financial returns

Alternative techn

SUSTAINABILITY
Provide means Cars
mobility
ake profits

Car industry

Traffic regulations, Fuel producers ar s stry

psychological limits, distributors re;1tal produces and g

technological limits companies, insurers, distributes cars,
4 ! stakeholders put

(max distances), repair shops, media, > New conditions of
forward their

envn}on'menta!IA consumers, taxis, int ts related t existence.
regulation, pricing interests related to Demand in the

government, NGO he obiecti
Increased environmental regulation Spillovers the objective new society of

CAR PRODUCTION ACTIVITY individuals and
demand for

v individualized
consumption use
Sustainability

Consumers, Q Mobility,
travelers +
Affordable, Social connotation: cocooning
utonomy,

Own car, use in Car manufacturers, Car industry and
urban, media, fuel producers, other
commuting and distributors, rental stakeholders
short distance companies, insurers, satisfy customer
mobility, traffic repair shops, media, requirements/
regulations, consumers, taxis, objectives
environmental government, NGO

regulation
MOBILITY BY CAR ACTIVITY



THE EVOLUTION OF THE CAR MOBILITY SOCIO-
TECHNICAL SYSTEM TOWARDS SUSTAINABILITY

Conventional technologies
and media for recording
and distribution

Digital recording and

distribution
2
o Media for music CDs, LPs
Music industry distribution II]
Make profits Digital formats over
rovide access to internet/streaming
sic
2
2
2
Copyrights, inscribed Studios, record shops, Music industry
. produces and
rules (not easy to TV, music papers, L
. . distributes
copy), poor quality of concert organizers
copies Listen to music
while on the move
(“take music with
Distribution with Software industry, Internet platforms for me”
advertising, personalized  internet business, distribution, intermediaries Can get music
choices, pay per song, peer digital advertising between artists and i?ur:d'gr:e;:et
to peer, direct distribution listeners o
L - MUSIC PRODUCTION ACTIVITY ownership
by artists, media
integration
2
Listen to music
Music listeners +
Consumers Easily accessible,
eap
2 2
2
Own music, Record shops, radio Listeners select
dedicated time stations, equipment music, industry
for listening manufacturers, media delivers
Access music, easy selection, make Computer industry, music on demand, Providers suggest, listeners can
own music computer add-ons for music make music

MUSIC CONSUMPTION ACTIVITY



Socio-technical systems as activity
systems - ABA

* The objectives of analysis are:

i) the historically developed contradictions that
initiated change in key activities

ii) the learning and/or adaptation processes, through
which these contradictions were resolved and
resulted in the formation of a new activity
configuration(s)

In CHAT and ABA, it is important to examine the historical
development of a system/function/issue for understanding
the dynamics of the elements in the related activities



THE EVOLUTION OF THE RECORDED MUSIC SOCIO-
TECHNICAL SYSTEM TOWARDS STREAMING

Personal stereos introduced music in the
everyday activities of people, making listening a
personal experience

Downloading made possible for listeners to

choose their own repertoire at the single song
evel

Lifting the burden of ownership (financial,
nerformance and social-based risks)

Youth’s approach to music is playful, short-term,
social, very visual and mobile”




THE EVOLUTION OF THE RECORDED MUSIC SOCIO-
TECHNICAL SYSTEM TOWARDS STREAMING

Conventional technologies
and media for recording
and distribution

1

S tor

L Madia foramusic

Music industry dis‘tsipu_t‘w.n HH:> CDs, LPs
ake profits

!
Copyrights, inscribed Studios, record shops, Music industry
rules (not easy to TV, music papers produces and

. i distributes

copy), poor quality of concert organizers
copies Listen to music
while on the move
(“take music with
me”

Can get music
MUSIC PRODUCTION ACTIVITY from internet
“Burden of

v ownership”

1
Listen to music
- . + o
' Music listeners Listen to music
Easily ,
Consumers
heap
Own music, Record shops, radio Listeners select
dedicated time stations, equipment music, industry
for listening manufacturers, media delivers

MUSIC CONSUMPTION ACTIVITY



THE EVOLUTION OF THE RECORDED MUSIC SOCIO-
TECHNICAL SYSTEM TOWARDS STREAMING

Conventional technologies
and media for recording
and distribution

Digital recording and

distribution
2
o Media for music CDs, LPs
Music industry distribution II]
Make profits Digital formats over
rovide access to internet/streaming
sic
2
2 T
2
Copyrights, inscribed Studios, record shops, Music industry
. produces and
rules (not easy to TV, music papers, L
. . distributes
copy), poor quality of concert organizers
copies Listen to music
while on the move
(“take music with
Distribution with Software industry, Internet platforms for me”
advertising, personalized  internet business, distribution, intermediaries Can get music
choices, pay per song, peer digital advertising between artists and i?ur:d'gr:e;:et
to peer, direct distribution listeners oy
L - MUSIC PRODUCTION ACTIVITY Y ownership
by artists, media
integration
2
Listen to music
Music listeners +
Consumers Easily accessible,
eap
2 2
2
Own music, Record shops, radio Listeners select
dedicated time stations, equipment music, industry
for listening manufacturers, media delivers
Access music, easy selection, make Computer industry, music on demand, Providers suggest, listeners can
own music computer add-ons for music make music

MUSIC CONSUMPTION ACTIVITY



THE TRANSITION OF A REGION IN WESTERN GREECE
TOWARDS SUSTAINABILITY: AN ABA ANALYSIS

The economy of the region is based on services
(70% of GDP) - tourism is a fast growing sector

Importance of olive oil production — 59 olive
processing facilities produce 21,000 tns of
oil/year

But also 129,675,000 It of waste (Olive Mill Waste
Water, OMWW)/year

OMWW is burden to tourism and its
management costs



THE TRANSITION OF A REGION IN WESTERN GREECE
TOWARDS SUSTAINABILITY: AN ABA ANALYSIS

OLIVE OIL PRODUCTION ACTIVITY

Olive oil producers

Productive factors

Business, other private

Produce goods and

and pf'b"f: — services for the
organisations citizens’ wellbeing
« v
Olives, processing ¢ TOURISM ACTIVITY
technologies Physical environment
"aServices, infrastructure
1 1 -

Produce olive oil Olive oil ourist To:r;sti_
Make profits Waste . industry —p  SatISTaction
Manage waste (OMWW) Profits

Minimal waste
processing
Waste is
damped in the
environment

Processors, owners of Mills process waste
trees, buyers

WASTE MANAGEMENT ACTIVITY




THE TRANSITION OF A REGION IN WESTERN GREECE
TOWARDS SUSTAINABILITY: AN ABA ANALYSIS

Productive factors

Business, other private Produce goods and
and Pflb“.c »  services for the
organisations citizens’ wellbeing
~ v
OLIVE OIL PRODUCTION ACTIVITY Olives, processing ¢ TOURISM ACTIVITY
technologies, OMWW Physical environment
management technologies Services, infrastructure
Prod I i oli i Tourists’
Olive oil producers roduce ohlve ol lve ol Tourist » satisfaction
Make profits R Waste industry >
Manage waste (OMWW) Profits

Minimal waste  Processors, owners of Mills process waste

processing trees, buyers Specialised OMWW processors process waste
Waste is
damped in the
environment

Specialised OMWW processors

Increased environmental regulation v

WASTE MANAGEMENT ACTIVITY




THE TRANSITION OF A REGION IN WESTERN GREECE
TOWARDS SUSTAINABILITY: AN ABA ANALYSIS

OLIVE OIL PRODUCTION ACTIVITY

Y
WASTE MANAGEMENT ACTIVITY
2
3
Olive oil producers Dispose OMWW .
PHAS producers Process OMWW HH Disposed OMWW
ake profits PHAS
3 3
3
L Processors, owners Mills process waste
Minimal waste
. of trees, buyers PHAS producers
processing
Waste is PHAS producers collect and process
. Producers of oMww
damped in the N .
. plastics Plastics producers
environment
Increased process PHAS
environmental
regulation




THE TRANSITION OF A REGION IN WESTERN GREECE
TOWARDS SUSTAINABILITY: AN ABA ANALYSIS

* Circular economy changes

— Adoption of new technologies —engineering
training

— New economic activity — collection and processing
of OMWW

— New markets for PHAs
— Possible move of labour force
— New financial instruments



Argumentation as activity

* Activity-based analysis (ABA) - the activity construct is
applied to activities at different levels of detail for identifying

contradictions and initiating remediating actions to facilitate
change

* ABA is used to understand how argument schemes mediate

the relation between those placing arguments and their
objectives



Argumentation as activity

Tools
Argument scheme
Subject(s)
Managers or _ _
others Object(ive) — Outcome
involved in suade that Proposition is
the task proposition accepted (or
not)
Rules Division of labour

How arguments are placed Participants arguing,
How arguments are selected those interested in
arguments (audience

Who from the community
argues and who selects
arguments



Argumentation practices in open
innovation (activity theoretic analysis)

Two short case studies (ORANGEX, COFFEE
MOUNTAIN)

Eight interviews with four executives of the two
companies

Document and web search and analysis of the
innovation activity of the two companies

Using interview transcripts, descriptions of the
innovation processes of the two companies
before and after the adoption of open innovation
strategies were developed



Argumentation practices in open innovation
(activity theoretic analysis)

* |Indicative arguments and their supporting logic
for the different stages of the innovation
processes were also included in the documents.

* Descriptions were forwarded to the interviewees
for comments and corrections to possible
mistakes due to misunderstandings.

* The application of ABA to argumentation for
innovation described below was based on the
final version of these documents/descriptions.



Family-owned business, leader domestic
company in non-alcoholic beverages market

Weak innovation activity

BEFORE: dominant argumentation repertoire
based on the argument scheme of analogy
(across product lines)

AFTER: Open innovation model of innovation
community

Argumentation scheme based on expert opinion



Tools: Arguments

based on analogy . .
based on expert opinion

Subject:
Owners, innovation managers Object(ive): Persuade that Outcome:
Collaborators/ idea has value '

Pr ition i
stakeholders oposition is
> accepted

Rules: all
Managers/owners have’specialized Community: various internal Division of labour: all managers and
knowledge, place and select and external customers, owners place arguments and

. 1 ’
arguments suppliers, stakeholders support or object other managers

t
and external partners arguments



Case B: COFFEE MOUNTAIN

Leader domestic coffee roaster & owner and
franchisor of brand corner coffee shops

More than 400 shops in Greece and abroad

BEFORE: Dominant argumentation repertoire
in innovation has been based on causal
associations

“... this product will succeed because it
complements that product that is a success”.



Case B: COFFEE MOUNTAIN

 AFTER: Moved into an open innovation model of
innovation community (after the failure of a
crowdsourcing model)

 Model implemented through workshops that the

company organises for shop managers, franchisees
and employees, and includes suppliers

* Argumentation scheme based on popular opinion



Case B: COFFEE MOUNTAIN

Tools: Arguments
based on causal associations

based on popular opinion

Subject: Object(ive): Persuade Outcome:
R&D department, partners, that idea has value Proposition is
customers

. —————— accepted
More partners in workshops

Rules:
arguments by R&D department,and  and external customers, and partners place arguments and
partners suppliers, stakeholders support or object other managers

arguments
Interactive and

more partners
more partners



Conclusions

* High quality argumentation means that the way
propositions and arguments are placed and the way
they are evaluated and selected are consistent with the
context of argumentation, which, in turn, is contingent
to the innovation strategy chosen

 We introduced an activity-theoretic representation of
argumentation practices and their context to analyse
this contingency (through the identification of
contradictions) and understand organisational
deficiencies due to the misalignment between
argumentation logic/scheme and its context



Summary - Conclusions

Introduction of ABA to socio-technical system innovation

ABA has a concrete theoretical base (CHAT, mediation,
contradictions)

ABA prompts to thinking about socio-technical change in
operational terms (human activity)

ABA has a structured process of analysis based on a
structured operational unit of analysis (activity)

Contextual mediating elements can be used strategically to
bring about change in a manageable way

Can be used to complement other conceptualisations of
socio-technical systems

Can be used in companion with quantitative (e.g. system
dynamics) and qualitative (e.g. SSM) modelling



Increased environmental regulation

Internet platforms for
distribution, intermediaries
between artists and listeners

Software industry , Specialised OMWW processors

internet business,
digital advertising

Providers suggest, listeners can

make music
Specialised OMWW processors process waste
Distribution with Computer industry, music on demand,
advertising, computer add-ons for music

personalized
choices, pay per
song, peer to peer,
direct distribution
by artists, media
integration

Access music, easy selection, make
own music

OMWW management
technologies



THE TRANSITION OF A REGION IN WESTERN GREECE
TOWARDS SUSTAINABILITY: AN ABA ANALYSIS

OLIVE OIL PRODUCTION ACTIVITY

Olive oil producers

Productive factors

Business, other private

Produce goods and

and Pf'b"f: — services for the
organisations citizens’ wellbeing
« v
Olives, processing ¢ TOURISM ACTIVITY
technologies oMWW . Physical environment
managemen . .
technologies ..‘,aSerwces, infrastructure
1 1 -
Produce olive oil Olive oil ourist To:r;sti_
Make profits Waste industry —  Satstaction
Manage waste (OMWW) Profits

Minimal waste
processing
Waste is
damped in the
environment

Processors, owners of Mills process waste
trees, buyers

WASTE MANAGEMENT ACTIVITY




Understanding system innovation

 Models support processes of analysis of real
life situations

* A good model of system innovation processes
must be inclusive (structure and agency,
production and consumption processes)



