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What is a collaborative network ?

Movie industry
networks

Tourism

Insurance

Consultation

Disaster rescue

e-Government

Virtual institutes
European borders protection

WHAT ISINACN?

What is a collaborative network ?

» Variety of entities - organizations and people ... even machines

m largely autonomous
m geographically distributed
m heterogeneous in terms of their:

operating environment, culture, social capital and goals

®» Collaborate to (better) achieve common or compatible goals

» Interactions are supported by computer networks.

©L M. Camarinha-Matos, 2009, 2012
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1. BASELINE
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Y4  First steps

1

Characterize and consolidate baseline

VO projects VOSTER .
experience | | portfolio Dl Industry Other
initiatives surveys roadmaps
Baseline consolidation process & workshop
R1

2 Baseline
Perceive trends
and design . . .
scenarios rHINKcree_ltlv _N_a_llo_nal Publlshed Intern:_all

Delphi initiatives scenarios scenarios

Trends characterization

Scenarios characterization

R3
Future
scenarios

2
Identified
trends
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® Research on VO has created a critical mass and European-wide intuitive
understanding of the area.

@ Basic supporting infrastructures and relevant technologies are well
represented, but the developments are often focused on particular needs
and based on ad-hoc experiments, hardly re-utilizable.

® Generic functions or harmonization of achievements are addressed only
in a few projects.

e Efforts on general plug-and-play architecture and interoperability are also
to a large extent missing.

» Consequently, no generally accepted reference model or interoperability
base are available.

e Although several disciplines are concerned, the main focus has been on the
ICT infrastructure. Research on social/organizational, including management,
is mainly focused on best practice. Integration with technological
development and impacts on structures are not covered. In addition little
research is focused on the social and organizational issues created by VOs

© L. M. Camarinha-Matos, 2009, 2012 7
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Key drivers

Changing role of governments
Power of corporations / markets

Accountability
Law/Politics
Technol Environment
/ echnology & Society
Reliance on technology —
Information & knowledge Economy Demographic shift
Supporting infrastructures Life-long learning
Interoperability crisis Growing indlividualism
Internal complexity . . . New ways of work
T Regional clustering & Globalization Dynamic relationships
External complexity Social/moral/ethical implications
Turbulent environment
Focus on core competencies
Crisis management
Integration/desintegration of corporations
Customer orientation

© L. M. Camarinha-Matos, 2009, 2012
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Delphi survey (THINKcreative project)
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ITHIN}{LI‘E{HHE FUTURE SCENARIOS IN COLLABORATIVE NETWORKS
for the next 5, 10, to 15 years
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a -
(o]
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External complexity
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Apply chain 00000 | 00000 | 0000
Busmess processes tend to be supported onbighby dyriomic ad
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The anmot of change I basiness epedroremerts & likele to cortirone

il 4 00000 | 0oooo Fooooo

© L. M. Camarinha-Matos, 2009, 2012 9
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i 3 Delphi survey - Example results
Innovation 5 years 10 years 15 years
Innovation (product,
services, processes) —
becomes a dominant = [
success factor j-[ I I I
OOoOoOod [ oooog
Quality and “robustness”
of products, services,
processes, become more
important than Eﬂfﬂﬁ I I I
innovation S nfufn
Oooonoa Ooonoa oooog
Innovation will be Innovation on products,
pursued mainly o || services, and processes will
collaborative networks — E :T[t i clearly become a dominant
] success factor.
OOoOood [ oooogd . .
Innovation will be Innovation will be pursued
pursued mainly mainly in collaborative
.. .-byeach networks, especially in the
organization (isolated) .
i L medium and long term.
DDDDD(//DDTD oooog
Totally Totally
disagree Irrelevant agree
©L M. Camarinha-Matos, 2009, 2012 10
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THINKcreative Delphi Survey
> 100 experts identifying the trends
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Delphi survey - Identified trends

Key drivers Trend

Economy

Regional clustering Although regional clusters, by reinforcing long-term relationships and leveraging local

and globalization “culture”, local specificities, and proximity to customers, might have in the short term some
effects against the threats of globalization, the trends in the medium and long term are
unclear.

External complexity | Business processes tend to be supported on highly dynamic and increasingly complex
networks of collaborative entities, a trend particularly expected in the medium and long
term, but not a so clear reality in the short term.

Turbulent The speed of change in business environments is likely to increase, even in the short
environment term, and a definitive expectation for the long term.

The amount of change in business environments is likely to continue growing, as a
moderate expectation for the short term and a clear trend in the long term.

Focus on core In order to remain lean and highly efficient in competing markets, organizations
competencies progressively trend to focus on their core competencies.

Crisis management | There is a moderate expectation that, in the medium and long term, crisis management
will become a standard “capability” in organizations.

At the same time, crisis management might become a specialized activity (market niche)
for some specific entities.

Integration / The structure of large organizations is likely to evolve, in the medium and long term,
disintegration of namely in the form of organized disintegration (forming complex networks of interacting
corporations units).

EEEm

© L. M. Camarinha-Matos, 2009, 2012
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INTRODUCTION
Motivation, Base concepts

NEW COLLABOARTIVE FORMS

COLLABORATIVE :
NETWORKED SoA, Scenarios, Examples
ORGANIZATIONS
2 IMpe A GLOBAL & REGIONAL
emerging business models
RESEARCH AGENDAS
Delphi, Workshops, Non-EU views
. _ - , HUMAN, SOCIETAL, AND
Y s ORGANIZATIONAL ASPECTS

ICT FACTORS
Infrastructures, MAS,
Emerging technologies

FOUNDATIONS AND MODELING
Models, theories, MAS modeling,
soft modeling, logic of obligations

ROADMAP EXAMPLE

© L. M. Camarinha-Matos, 2009, 2012

Research agenda for advanced CNs
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2. VISION STATEMENT
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Towards the vision

R1 N
Baseline 1 VOmap
goals
N 0
R o
Preliminary Vision 1 fde“tlfle'ﬂ
trends
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Preliminary Vision 2

i\’

Elaborate first vision statement and instantiations

- I

VOap experts
recommendation
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ﬁ Plausible scenarios of future

 Forecasting techniques have become a prerequisite for investments
» A widely recognized & frequently used technique is scenario building

Scenarios provide guidelines on:
» which directions are more probable for future
- estimation of future results

Based on: Scenario A

° ivi io B
derlng forces State of the Art eenario

* possible trends VOSTER + ... Trend Analysis

THINKCreative

|

* opposing factors

Requires: Industy
R o R upport

* significant amount of time and

resources to estimate the future, Vieion

specially for developing large-scale VOmap

scenarios as required for VOs of
future

Scenario C

© L. M. Camarinha-Matos, 2009, 2012 15
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l 3 Scenario cases - |
“Virtual Countries” . .
Virtual companies
«No national onalty (Large networks of
-Large vertically & Small companies)
horizontally integrated firms )
As powerful as nations + Fluid networks for
Employee ownership / organizing tasks
Full democracy (election) Up to 10 people
- Rapid innovation
Family members “belong” to .
the same virtual country : Stalro‘l_e :ommtlmgnis to
cradletograve AT IR DITA Ry
-Pervasive role ) Lr'lfe maﬁn}enﬁgcs
-Life maintenance (through “guilds
&unions)
Two border scenarios of
Laubacher & Malone, 1997
3years >650experts and > 300 executives
(Robert J. Laubacher, Thomas W. Malone, and the MIT Scenario Working Group. Two Scenarios for 21st Century
Organizations: Shifting “Networks of Small Firms” or All-Encompassing ' Virtual Countries”
http://ccs.mit.edu/21¢/21CWP001.html )
16
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Scenario cases - 11

Regional clusters and enterprise

networks: PLAYERS IN A DYNAMIC ECONOMY
provide very powerful and
flexible ways to support SMEs.

f“ Global Networked Firm
Professional (virtual) ’
communities:

provide specialized skills and
flexible, but secure working

conditions for members.

Global networked firms:
provide flexible usage of

Service

regional networks and provision > 50 experts from > 25 organizations
knowledge workers through a

very flexible project-oriented
team organization.

Three potential players in a future
economy scenario

© L. M. Camarinha-Matos, 2009, 2012 17
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Wild
globalization

Virtual countries
VOmap vision

of sustainable
breeding environments
for dynamic VOs
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Virtual companies

Sustainable breeding
environments for dynamic VOs

© L. M. Camarinha-Matos, 2009, 2012 18




+Identifies the needs form other ]
social bodies (government and large variety of sectors

regulatory bodies - Generic and invisible infrastructure and re-utilizable service toolbox,

*Creates new opportunities for
businesses large and small

1st Vision statement

& In 2015 most enterprises will be part of some sustainable

collaborative networks that will act as breeding environments for
the formation of dynamic virtual organizations in response to fast

changing market opportunities and conditions.

« Identifies required areas for

research and development Main mechanisms:

» Well founded models of collaboration

based on interoperability standardization
+ Extensive use of pervasive computing

networks

+ Active innovation and new value systems management in networks
+ Support of social responsibility, including “life maintenance”, based

on a suitable ethical code
« Comprehensive (international) legal frameworks for VOs

As a result, a strong and cohesive social fabric is built in response to
turbulence and uncertainty.

O©Lwm Camarinha-Matos, 2009, 2012

» Management systems for breeding environments replicable to a

+ VO management principles adapted to emerging behavior in complex
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Vomap
Roadmap

Formal models
and theory
Focus area

Support services

Oocus area

Multi-disciplinary contributions

© L. M. Camarinha-Matos, 2009, 2012
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Vision instantiation for socio-economic area

The socio-economic environment will be fully developed to support virtual
organizations, stressing the importance of human-related issues at the individual
and organizational level, in enabling institutions and in a transparent regulatory
environment.

* People being prepared and supported to work as employees or professionals
in enterprise networks or other virtual organisation settings

* New mechanisms and institutions to provide for human sense of belonging,
long-lasting relationships and stability (social responsibility)

* New institutions and models to support “life maintenance”,
e.g. social security and personal training and development

» Support for companies by enabling institutions and services to set-up,
enter and develop virtual organisations regionally and internationally

» Transparent legal framework, specially in the case of institutional collaboration

* Regional assets and identity leveraged and preserved

» Well founded understanding of social and socio-economic processes and
developments in the context of networked economies

© L. M. Camarinha-Matos, 2009, 2012
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Vision instantiation for VO management area

Well-defined business models will be developed to allow the systematic VO
management, nhamely to act in regards to planning, control, organization and
leadership, taking into account the importance of social mechanisms in multi-interest
collaboration networks, as well as the transitional nature of VO.

» Wide understanding of brokerage and pro-active approach to VO formation

* VO planning and performance assessment mechanisms

+ Clear mechanisms for leadership and participation in shared decision-making

* Defined principles for sharing responsibility and benefits

+ Established mechanisms for conflict management in “multiple-objective”
collaboration spaces

» Schema of incentives for long/short term collaboration

* Mechanisms, code of ethics, and institutions for trust-building support and
guarantee of customers’ confidence

» Supporting mechanisms for co-evolution and knowledge management and
ownership

» Seamless flow of knowledge and responsibility among various VOs along the
full life cycle of products/services

© L. M. Camarinha-Matos, 2009, 2012
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Vision instantiation for ICT infrastructures

The ICT infrastructure will be developed as an invisible, affordable, and easy
to use enabler of collaborative behaviors in networked organizations.

» Technology-independent reference architecture for the horizontal
infrastructure

* Provide support for federated information and resources
management

* Flexible control mechanisms supporting the implementation
of a large variety of behaviors

* Plug-and-play concept extended to inter-organizational services

* Full e-transaction security is guaranteed

 “Configure yourself” philosophy (user “programmable”
infrastructure)

© L. M. Camarinha-Matos, 2009, 2012
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Vision instantiation for support services

¥

IT support services will be developed to assist VO brokers, management and
employees with their tasks for setting-up, operating, and dissolving virtual
organizations.

The tools are embedded in flexible architectures suited for different types of virtual
organizations; driven by business, social, legal, etc. heeds and are easy to use and
provide a well balanced approach between human support and business process
automation.

« Management of breeding environment (e.g. definition, behaviour,
membership, rules, rights, responsibilities, business interoperability)

» VO creation framework (choices of automatic / semi-automatic or search
assisted by the breeding environment’s manager)

 Coordination/management of highly distributed activities (human assisted)

* Risk management, assessment tools, performance measuring and
mechanisms for learning and experience collection

» Mechanisms for traceability and for handling post-cooperation IPRs
and liabilities

© L. M. Camarinha-Matos, 2009, 2012
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Vision instantiation for formal models and theories

Decision-making in all phases of the VO life cycle is based on well argued and
verified models and methodologies, which are the basis for the ICT-based
support for business and organizational development and operation:

+ Established formal foundation to guarantee VOs effectiveness (performance
management), better decision-making, incremental learning from past
experience, and minimized operating problems via clear commitments

* The VO research area is recognized (and respected) as a scientific discipline

* Generic modeling of the VO (structure and behavior) as a top-down approach

addresses e.g. VO configuration, roles and responsibilities, coordination,
distributed process management, general agreements and contract

* Generic modeling of VO members’ behavior as a bottom-up approach addresses

e.g. contributed assets, accepted responsibilities, acquired rights, individual
commitments and contract

* Discipline-specific formal models are defined
* Models interoperability (generic and discipline-specific) are defined

© L. M. Camarinha-Matos, 2009, 2012
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3. GAP ANALYSIS

© L. M. Camarinha-Matos, 2009, 2012
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Influence maps

Gap analysis step

Filling the GAP: “Where we are” - to - “Where we go”

0Cio- (0] infra= uppo orma
economic Management Structures Services theories
area

area area area & model

Instantiatio
(Problem @ @ @ @ @
N e e T

Splitting)

Li ions ions ions itations Limitations

Baseline Strengths Strengths Strengths Strengths Strengths

Positive influence

vi vz V3 va Vs V6 Moderate
S1 - Positive influence High
S2 _ Moderate
s3 i
S4
L1 _ Negative influence
L2 Moderate
ts _ High Negative influence
4 Moderate
L5 High
L6
L7
© L. M. Camarinha-Matos, 2009, 2012 27
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Decision-making in all phases of the VO life cycle is based on well argued and verified models and
methodologies, which are the basis for the ICT-based support for business and organizational
development and operation, as well as the base for education, training, and active operation of VOs.
Mechanisms:
= V;  Established formal foundation to guarantee VOs effectiveness (performance management),
o better decision-making, incremental learning from past experience, and minimized operating
— problems via clear commitments
Q Vo,  The VO research area is recognized (and respected) as a scientific discipline
> V3 Generic modeling of the VO (structure and behavior) as a top-down approach addresses e.g.
VO configuration, roles and responsibilities, coordination, distributed process management,
general agreements and contract
V4  Generic modeling of VO members’ behavior as a bottom-up approach addresses e.g.
contributed assets, accepted responsibilities, acquired rights, individual commitments and
contract
Vs  Discipline-specific formal models are defined
Ve Models interoperability (generic and discipline-specific) are defined
Strengths
S, Increased awareness of limitations of current ad-hoc approaches
Q S, Wide experience with process-oriented businesses
'7& + Ss Visual modelling techniques facilitate the comprehension of linkages and can be used as communication tools
o) S, Variety of tools that can be “borrowed” from other disciplines, as starting basis (e.g. theory, agent-base modelling, complexity
o+ theory, game theory, Knowledge management, etc)
Ss
Limitations

Ly  Lack of formal methods for collaborative networks, collaborative decision-making and collaborative behaviour modelling:
® Ad-hoc modelling techniques have become too pragmatic in recent years focusing on short-term results.

- ®VO areas not recognized as a scientific discipline yet.
Difficult to guarantee VO effectiveness.
L, Reference models are missing
|_3 Most available modelling methods and tools were developed for single enterprises, not suitable for VO
Ly Enterprise reference models previously developed are also too focused on the single enterprise
|_5 Models integration (models interoperability) missing
Le Poor approaches to model the social and human aspects in collaborative networks (soft modelling)
L, Poor support for dynamic Ontology creation and maintenance in a networked environment.

© L. M. Camarinha-Matos, 2009, 2012 28
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GAP - Formal models and theories ...

V1 V2 V3 V4 V5 V6
Si - Positive influence
S2 _ Moderate
3 [
S4
000 | Negative influence
L2 Moderate
s I
L4
L5
L6
L7

Awareness Experience Visual ‘ormal tools
of ad-hoc with process- modeling from other
approaches : techniques disciplines Positive influence

.................. Moderate
High

Establish
Formal
foundation

VO generic
models

VO generic
models

Negative influence

.................. Moderate
High
models for Ontology
C-nets creation
© L. M. Camarinha-Matos, 2009, 2012 29
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4. PLAN OF ACTIONS
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Next steps

Propose a plan of actions (a set of unordered transition steps)

ocio- VO infra= uppor orma
economic Management Structures Services theories
area area area area & models
Al Al « A1 Al Al
A2 A2 - A2 A2 A2
A3 A3 * A3 A3 A3
A4 A4 - Ad A4 A4
A5 A5 * A5 A5 A5

6

Feasibility
Level of « A1
Importance Limitations | Feasibili « A2
e easibilit
(qualitative) y—— check Yoom3 Moderate
""""" Moderate engths Vi Hard
High - A5 Very Hard
— .
ery High
Covering the vision
© L. M. Camarinha-Matos, 2009, 2012 31
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Vision:

Vy;  Established formal foundation to guarantee VOs effectiveness (performance
management), better decision-making, incremental learning from past experience, and
minimized operating problems via clear commitments

Vo, The VO research area is recognized (and respected) as a scientific discipline

V3 Generic modeling of the VO (structure and behavior) as a top-down approach addresses
e.g. VO configuration, roles and responsibilities, coordination, distributed process
management, general agreements and contract

V4  Generic modeling of VO members’ behavior as a bottom-up approach addresses e.g.
contributed assets, accepted responsibilities, acquired rights, individual commitments and
contract

Vs  Discipline-specific formal models are defined

Ve Models interoperability (generic and discipline-specific) are defined

~t0g5r 50>

Actions - Focus on formal models & theories

B:> Al T Establish a formal theoretical foundation for modeling dynamic collaborative
networks

A2 B Elaborate approaches for models interoperability, supporting multiple modeling
perspectives (e.g. structure, behavior) at generic and focused area levels

A3 W Define basic formal reference models (including ontologies) for collaborative
networks at general and focused-area levels

A4 B Elaborate soft modeling approaches and soft models to both handle incomplete /
imprecise knowledge and capture the social/human aspects in collaborative
networks

A5 ® Devise mechanisms for evolution and maintenance of reference models for
collaborative networks

© L. M. Camarinha-Matos, 2009, 2012 32
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Verification - Focus on formal models & theories

covers @ Covering the vision ?
@ @ Covers Vi V2 V3 V4 V5 V6
A1
o~ —
A3
(43) Ae
(vs) A5
(a9 (v3) I Very figh
' High
@ =@ Moderate
R — e >
Very high High Moderate
Feasibility check
SH S2 S3 S4 L1 L2 L3 L4 L5 L6 L7 Difficulty
Al | Moderate

A2 Moderate
A3 [ Mod/hard
A4 Hard
A5 Hard

-Strong help from -Strongly limited by
Moderate help from Moderately limited by
Limited help from Partially limited by
© L. M. Camarinha-Matos, 2009, 2012 33
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Timing - Focus on formal models & theories

Actions: Time Other aspects
A, Establish a formal theoretical foundation for Short

modeling dynamic collaborative networks term
A, Elaborate approaches for models Short

interoperability, supporting multiple modeling term

perspectives (e.g. structure, behavior) at
generic and focused area levels
A; Define basic formal reference models (including Mediu

ontologies) for collaborative networks at general m term
and focused-area levels

A, Elaborate soft modeling approaches and soft Mediu
models to both handle incomplete / imprecise m/
knowledge and capture the social/human Long
aspects in collaborative networks term

As Devise mechanisms for evolution and Long
maintenance of reference models for term

collaborative networks

© L. M. Camarinha-Matos, 2009, 2012 34
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5. FINALIZATION

© L. M. Camarinha-Matos, 2009, 2012
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Finalizing

Plan the timing and other characterization of actions

<Al

* A2 SCHEDULE OTHER ITEMS
*A3 + *Short term *Who

A4 *Medium term *Resources

* A5

8

Finalize the definition of the roadmap chart

© L. M. Camarinha-Matos, 2009, 2012

*Long term

Medium term

Long term

|
Area
A Which
Inter-
-dependencies ?
Focus |
Area
B B1
Short term
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Suggested actions

Socio-economic area:

A; Develop and establish education and training schemes for
VO working on different professional levels

A, Elaborate and pilot regional and professional communities as
“social homes” for people

As; Define life maintenance schemes and related business
models with different stakeholders (providers, customers,
public bodies)

A, Develop institutions and services for VO support, and
establish them regionally; network regional bodies and
developments on European level

As Elaborate and implement transparent legal frameworks and
ethical code at the company/VO and societal level

As Support integrated socio-economic research in networked
economies

© L. M. Camarinha-Matos, 2009, 2012
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Suggested actions

A

VO Management area:

Provision of business models and financing schemes for VO
set up

Provision of planning and performance measurement
concepts and tools

Provision of concepts and practical guidelines for
organizational design and implementation of VO

Provision of methods for the application of new value
paradigms addressing critical “soft” issues in VO collaboration
Ongoing evaluation, improvement and individualization of VO
concepts to a fully integrated level

© L. M. Camarinha-Matos, 2009, 2012
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Suggested actions

ICT Infrastructure area:

A; Establish the principles of reference architecture, interoperability,
and security

A, Establish foundation for systems evolution, software technology
migration and systems integration

Az Develop generic, user-friendly (invisible!), and affordable (free!) ICT
infrastructure (user programmable, plug&play, technology
independent, and based on emerging open tools/standards)

A, Develop a “do it yourself” framework to assist the development of
VO support services

As Define business models for developers, suppliers, and buyers of the
ICT infrastructure developments

As Elaborate approaches to handle reliability and responsibility, when
using multi-supplier building blocks

© L. M. Camarinha-Matos, 2009, 2012
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Suggested actions

Support services area:

A; Elaborate business models for support service systems and tools

A, Develop mechanisms and tools for management of breeding
environment systems

As; Identify and develop generic services for VO life cycle support
(e.g. distributed Business Process management, e-contracting,
VO configuration, e-training)

A, Elaborate mechanisms and tools to support VO’s “inheritance”
management

As Develop mechanisms and tools for traceability, knowledge
exchange and inter-VO transactions (supporting products and
services life cycle)

© L. M. Camarinha-Matos, 2009, 2012

40




RSIDAD,
e €,
R 2,

S
(ﬁ
£
a5
oy

Formal theories and models area:

A, Establish a formal theoretical foundation for modeling
dynamic collaborative networks

A, Elaborate approaches for models interoperability, supporting
multiple modeling perspectives (e.g. structure, behavior) at
generic and focused area levels

A; Define basic formal reference models (including ontologies)
for collaborative networks at general and focused-area levels

A, Elaborate soft modeling approaches and soft models to both
handle incomplete / imprecise knowledge and capture the
social/human aspects in collaborative networks

As Devise mechanisms for evolution and maintenance of
reference models for collaborative networks

“*0gs1 20

Suggested actions
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Roadmap - 1st attempt

¥

Life maintenance TIMEN/
; Education and trainin Socio-economic
ecsocl)'l%(r:ic [ schemas g} [ research ] [ schemas ]
— R | f I
Focus P/O support |n_st|tut|ons}[ eg'°§§‘m§nﬁrn°n%%s'°”a ] [ Legal framework & ]
and services ethical code
VO Business models & Concepts & guidelines Evaluation, improvements
Management financing schemes for organiz. design & individualization
Focus Plan. & performance Application of new
measurement tools value paradigms
Formal Establish formal Define reference Models evolution and
Theories theoretical foundation [ models } maintenance
and models Elaborate approaches for Elaborate soft
Focus models interoperability modeling approaches
S ort Breeding environment Business models for VO’s inheritance
s:r%?ces management system support services management
Focus Services for VO life cycle Traceability and inter-
support VO transactions
ICT Reference architecture| [ Business models for Reliability and
Infrastructure principles infrastructure responsibility approaches
Focus Invisible, affordable | (Migration and systems “Do it yourself*
infrastructure integration framework
Short term Medium term Long term
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6. VERIFICATION
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Core workshop format
Groups of about 6-10 people (including facilitator).

The task of the workshop should consist of three
elements:

e Current state of Virtual Organisations:
Participants’ perspectives

— ~15 Min. Short mutual introduction of group
members (2 Min for everybody, name,
company, position, relationship to VO topic)

— ~10 Min. Participants write key issues of their
perspectives on the current state in VO on
post-its.

— ~20 Min: In turns, everybody places his post-
its onto the current state poster and briefly
explains his thought and reason for
amendments

© L. M. Camarinha-Matos, 2009, 2012

Regional workshops - Part 1
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e Opinion poll on vision: Relevance
and amendment

- ~15 Min. Walk through the current
vision drafts. VOmap project member
explains the vision elements and the
main thoughts behind it and links the
key issues of the participants to the
vision drafts.

- ~10 Min: Every team member votes
on relevance of vision elements (scale
of 1-5). Individual brainstorming:
everybody gets pack of Post-its (size
~76*127 mm) and writes amendments
to current vision on them.

— ~20 Min: In turns, everybody places
his post-its onto the vision posters
and briefly explains his thought and
reason for amendments

“0gsr1 90

© L. M. Camarinha-Matos, 2009, 2012
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How relevant is the
vision statement as a

whole?
Little Very
Proportion of SMEs Proportion of large organizations
involved in VOs in 2015 involved in VOs in 2015

© L. M. Camarinha-Matos, 2009, 2012

| <10% ~50% >90% | <10% ~50% >90% |
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Relevance of vision statement - in 2015

“*0gs1 20

Proportion of knowledge workers as More regional or more international/
independent or as small teams global networks
| <10% ~50% >90% _ _ Regional Reg.+Int. Fully Int. |
Who will have more power (and profit Who will mainly drive innovation in
share) in an economy of VOs? the future?

. L —

| SMEnets  Balanced  Large corp.

L Individuals — SME nets — Large corp.

© L. M. Camarinha-Matos, 2009, 2012 47
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Focus ICT infrastructure - Key elements

Technology-independent
reference architecture

e-transaction
security and privacy

“Configure yourself”
user “programmable”

Federated information / Flexible
resources management control/coordination
mechanisms

Plug-and-play
support for services

© L. M. Camarinha-Matos, 2009, 2012 48
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ICT infrastructure - Vision instantiation

The ICT infrastructure will be developed as a transparent, low-cost, and easy to
use enabler of collaborative behaviors in networked organizations.

Mechanismes:
VI, | Technology-independent reference architecture for the horizontal infrastructure
VI, | Provide support for federated information and resources management
Vl; | Flexible control mechanisms supporting the implementation of a large variety of
behaviors
VI, | Plug-and-play concept extended to inter-organizational services
Vi; | Full e-transaction security and privacy is guaranteed
Vl; | “Configure yourself” philosophy (user “programmable” infrastructure)

© L. M. Camarinha-Matos, 2009, 2012
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ICT infrastructure - Votes on relevamce of vision

L gl How relevant is the ICT Vision as a whole?

Consolidated results from local workshops:

D “

Coall v N

| va
: - vis ‘ —— |
C==1In Little Very
_alllV® High Acceptance of ICT Vision statement

© L. M. Camarinha-Matos, 2009, 2012
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Consolidated vision

NERSIDADE
Ky 0,
fo >

“*0gs1 20

In 2015 the majority of organizations and individuals will be part of
sustainable collaborative networks that will act as breeding environments
for the formation of dynamic virtual organizations, in response to fast
changing economic and social conditions.

* Well founded models of collaboration

* Management systems for breeding environments replicable to a
large variety of sectors

» Generic and transparent infrastructure and re-utilizable service toolbox,
based on interoperability standardization

 Extensive use of pervasive computing

* VO management principles adapted to emerging behavior in complex
networks

» Accepted mechanisms to handle innovation and new value systems

+ Social responsibility, including “life maintenance”

+ Better understanding and handling of VO-related cultural/regional issues

« Definition of moral / ethical code for VOs

» Comprehensive (international) legal frameworks for VOs

As aresult, a strong and cohesive social fabric is built in response to turbulence and
uncertainty.
7

© L. M. Camarinha-Matos, 2009, 2012 51
QO\\{RSID)(DEOO/
2f )
H E - -
: i ) ICT infrastructure — Gap analysis
The ICT infrastructure will be developed as a transparent, low-cost, and easy to use enabler of
collaborative behaviors in networked organizations.
Mechanisms:
Vi, Technology-independent reference architecture for the horizontal infrastructure
V, Provide support for federated inform ation and resources management
Vg Flexible control mechanisms supporting the implem entation of a large variety of behaviors
Vi, Plug-and-play concept extended to inter-organizational services
Vs Full e-transaction security is guaranteed Q
Ve “Configure yourself” philosophy (user “program m able” infrastructure) | ‘7
£+
P
Strengths
S Basic building blocks for support infrastructures and technologies are well represented
Recent research achievement on supporting I T-technologies and humarvIT interaction for knowledge, management, e-
+ learning efc.
33 Internet access being offered by a wide variety of communication channels
Sy Fast growing basis of ubiquitous computing and people able to use/exploit internet technologies.
Limitations
L4 Lack of generic infrastructure — Developments rather focused on particular needs, requiring repeated reengineering.
L, Mssing clarification of practical implantation models.
Ls No general plug-and-play architecture
L Interoperability still a major difficulty
- Ls Missing consolidation of current research results
|—6 Lack of proper business model for ICT infrastructures (who supplies, who pays)
L, Although basic mechanisms are available, there is a lack of an integrated perspective to handle security.
Ls Current ICT infrastructure hard to adapt to new conditions/new organizational forms.
Lg Coping with a too fast evolution of systems versions
Lo Reliability and responsibility issues when using multi-supplier building blocks still open
Ly; Researchinfrastructures still“not transparent” and “not user-friendly”
© L. M. Camarinha-Matos, 2009, 2012 52
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VI, Technology-independent
reference architecture

VI, Federated information /
resources management

Vl; Flexible control/
coordination mechanisms

VI, Plug-and-play
support for services

Vl; e-transaction
security and privacy

VI “Configure yourself”
user “programmable”

© L. M. Camarinha-Matos, 2009, 2012
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ﬁ ICT infrastructure - Actions

I, Establish the principles of reference
architecture, interoperability, and security

I, Establish foundation for systems evolution,
software technology migration and systems
integration

I, Develop generic, user-friendly (invisible!),
and low-cost (free!) ICT infrastructure

1, Develop a “do it yourself” framework to
assist the development of VO support
services

I; Define a business model for developers,
suppliers, and buyers of the ICT infra-

I; Elaborate approaches to handle reliability
and responsibility, when using multi-
supplier building blocks

structure developments and support software

53
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, Principles of reference architecture,
interoperability, and security

S0

Og¢

¥

, Foundation for Software migration and
system integration

, User-friendly and low-cost ICT
infrastructure

‘Do it yourself’ framework to assist
development of support services

-

I; Define a business model for
developers, suppliers, and buyers

l¢ Reliability and responsibility when
using multi-supplier building blocks

50

30

45 -
40 -
35 -

25
20
15
10

= A3 is the most prioritised action

= A1 and A5 are prioritized next, to reach the vision

= A2, A4, and A6 are required important actions to follow
= Priority was mostly given to the immediate needs

© L. M. Camarinha-Matos, 2009, 2012
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ICT infrastructure - Implementation plan

Today 2006 . . 2010 . 2015

I, Principles of reference architecture,
interoperability, and security

I, Foundation for Software migration and system
integration

I; User-friendly and low-cost ICT infrastructure

I, ‘Do it yourself’ framework to assist development of
support services

I; Define a business model for developers,
suppliers, and buyers

ls Reliability and responsibility when using multi-
supplier building blocks

: Broa deplymen
and oontlnuous improvement

Broad deployment
,_and improvement

“Broad deplymen
and continuous improvement

Deployment
improvement

Broad deployment
_and ccntinuous improvement

Why this sequence?

» Basic reference architecture principles (I1) are required before 12, 13 and 16
can start with their necessary R&D

» Business model for ICT (15) can start immediately, and has a shorter R&D

= R&D for the development

of "Do-it-yourself™ framework (14) requires some

input from all other actions

» Responsibility when using multi-supplier building blocks generates results
that can be used by the business model and other actions for ICT, so it
does not seem to have independent broad deployment

© L. M. Camarinha-Matos, 2009, 2012
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Focus Area (providers, customers, public bodies)
A for VO

Implementation

Mechanisms

‘and developments on European level
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R&D

VO Management  intangh
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capts snd tola With regard o tanghtia and
ible as

Deployment &

A, Provision of methods for addressing critical “soft”
issues (e.g.

A o i
adoption of VO concepts:

speci

improvement e e

A, Identify and develop generic services for VO life cyce|
SuppoR (0.5, dilriuted Businoss
ICT Support ment, e-contracting,

Services
Focus Area

A, Elaborate business models for support service
s and tools

---------

Process m:
, VO configuration, e-training)

A, Establish the principles of rference
 securi

technol
Devel

structure
Focus Area

A, Develop generic, user-friendly (invisible!), and
ICT Infra- fow-cost (free) ICT infrastructure

A, Developa “do  yourselr framework 0 assiat
the devel

ology migration and systems Integration

lopment of VO support

As

d buyers of the ICT

amluwn nts mmnwﬂ software

Elaborat
respon:

building blocks

te approaches to handle reliability and
iy, when uslng it suppler

A,E'.nun aformal theoretical foundation and metho-

A,n.n

ontologles) for collaborat
and focused-area levels
A, Elaborate soft modeling approaches and soft models

Formal Models
and Theories

ba loformalreference models (w ding,

uuuuuuuuuuu

Focus Area capture the socialhuman aspects in collaborative. ! T ey
et

sms torthe evolution and malnt-
s for collaborative networks

supporting multiple modeling perspectives (e.g.

levels.
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Towards the roadmap - Efforts

Today 2006 2010 2015

Broad deployment
and Improvement

a
v

Timing, Resources

© L. M. Camarinha-Matos, 2009, 2012 57

Towards the roadmap - consolidation

Consolidation workshop

28 participants (22+6)

© L. M. Camarinha-Matos, 2009, 2012 58
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Today

—

ICT infrastructure - Distribution of efforts

Principles of reference architecture,
interoperability, and security

Foundation for Software migration and system
integration

User-friendly and low-cost ICT infrastructure

‘Do it yourself’ framework to assist development of
support services

“Broad deplymeni
and continious improvement

J Broa deplymem
,_and improvement

Broad deployment
and continuous improvement

Deployment

Define a business model for developers,

suppliers, and buyers
Reliability and responsibility when using multi-
supplier building blocks

improvement,

Broad deployment
and ccntinuous improverent

1
l2
I3 O R&D
- Business model (I5) la | B Trial
] o
has smaller research I5 Deploy
le
1
0% 20% 40% 60% 80% 100%
© L. M. Camarinha-Matos, 2009, 2012 59
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Today 2006 2010 2015
L \ ;

E, Develop and establish education, training, and : ] Broad deplo
accreditation schemes for VO working on different R&D d co o oo
professional levels 1 |

E, Elaborate and pilot regional and professional 'n &D Dl

o communities as “social homes” for people : ; O =

€ ®@ E, Define life maintenance schemes and related Broad dep

g g business models with different stakeholders R&D dco 0 pro

8 o (providers, customers, public bodies) ! i

@® 3 E, Develop institutions and services for VO support, and Broad deplo

Lo ™ i i i g R&D

=2N-1 establish them regionally; network regional bodies d 2o o Drova

8 L and developments on European level . .

o E; Elaborate and implement comprehensive and trans- R & D (Com Broad Deployme d pro
parent legal frameworks and ethical code at the R & D (Régulato
company/VO and societal level .

E¢ Support integrated socio-economic research in : R&D

networked economies
1 1 H
M, Provision of business models and financing schemes R Broad deployment
2 for VO set up and continuous improvement
i 1 ; i i ;
“E’ § M, Provision of planning and performance measurement “Broad deployment
o= concepts and tools with regard to tangible and and continuous improvement
S intangible assets
s 3 M, Provision of concepts and practical guidelines for Broad deplcyment
= LE organizational design and implementation of VO and °“““'°US L rovment
g M, Provision of methods for addressing critical “soft” Broad deployment
issues (e.g. trust building) in VO collaboration and continuous imprevement

M, Ongoing evaluation, improvement and sector specific ' Br. deployment/

adoption of VO concepts cont. Huls rovement

© L. M. Camarinha-Matos, 2009, 2012
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Roadmap ...

Today

2015

ICT Infrastructure

ICT Support Services
Focus Area

S, Develop mechanisms and tools for management
of breeding environment systems

w
N

Identify and develop generic services for VO life cycle
support (e.g. distributed Business Process manage-
ment, e-contracting, VO configuration, e-training)
Develop mechanisms and tools for traceability,
knowledge management and inter-VO transactions
(supporting products and services life cycle)

S, Elaborate mechanisms and tools to support VO’s
“inheritance” management

S,

Py

w
o

Elaborate business models for support service
systems and tools

Broad deployment
and continuous improvement

Brad deloymnt
_and cont. improvement

Br. deployment
improvement

Br. eployent
improvement

1 H H
Broad deployment
and continuous improvem

I, Establish the principles of reference
architecture, interoperability, and security

Establish foundation for systems evolution, software

technology migration and systems integration

I, Develop generic, user-friendly (invisible!), and
low-cost (free!) ICT infrastructure

1, Develop a “do it yourself” framework to assist

the development of VO support services

Focus Area

“Broad deplymen
and continuous improvement

’ Broa deplyment
. and improvement

“Broad deplymen
and continuous improvement

Deploment/

I; Define a business model for developers,
suppliers, and buyers of the ICT infrastructure

developments and support software

lg Elaborate approaches to handle reliability and
responsibility, when using multi-supplier
building blocks

improvement,

Broad eployent ]
_and continuous improvement

© L. M. Camarinha-Matos, 2009, 2012
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Today

—

2015

2

006 . 2010

Formal Models and Theories

F, Establish a formal theoretical foundation and metho-
dology for modeling dynamic collaborative networks

Basic

F, Define basic formal reference models (including
ontologies) for collaborative networks at general

and focused-area levels

Elaborate soft modeling approaches and soft models
to both handle incomplete / imprecise knowledge and
capture the social/human aspects in collaborative
networks

Devise mechanisms for the evolution and mainte-
nance of reference models for collaborative networks

Focus Area
;ﬂ u'|'|

M
o

Elaborate approaches for models interoperability,
supporting multiple modeling perspectives (e.g.
structure, behavior) at generic and focused area
levels

Training courses / seminars
_and improvement

i Br. deployment

improvement

iBasic resdal

© L. M. Camarinha-Matos, 2009, 2012
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Camarinha-Matos, L.M.; Afsarmanesh, H.
(2004), A roadmapping methodology for
strategic research on VO, in Collaborative
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Roadmap

Networked Organizations — A research
agenda for emerging business models, cap.

7.1, Kluwer Academic Publishers.

Camarinha-Matos, L.M.; Afsarmanesh, H. ;
Loeh, H.; Sturm, F.; Ollus, M. (2004), A
strategic roadmap for advanced virtual

organizations, in Collaborative Networked
Organizations — A research agenda for

emerging business models, cap. 7.2,
Kluwer Academic Publishers.
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Socio-economic

Focus Area

Today
—

E, Develop and establish education, training, and
accreditation schemes for VO working on different

professional levels

E, Elaborate and pilot regional and professional
communities as “social homes” for people

E, Define life maintenance schemes and related
business models with different stakeholders
(providers, customers, public bodies)

E, Develop institutions and services for VO support, and
establish them regionally; network regional bodies

and developments on European level

E, Elaborate and implement comprehensive and trans-
parent legal frameworks and ethical code at the
company/VO and societal level

0ad deployment
and continuous improvement
Deployment/
improvement
0ad deployment
nd continuous improvement

Broad deployment
and continuous improvement

E, Support integrated socio-economic research in
networked economies

VO Management

Focus Area

M, Provision of business models and financing schemes
for VO setup

M, Provision of planning and

concepts and tools with regard to tangible and
intangible assets
M, Provision of concepts and practical guidelines for
design and of VO

M, Provision of methods for addressing critical “soft”
issues (e.g. trust building) in VO collaboration

M, Ongoing evaluation, improvement and sector specific
adoption of VO concepts

, et
Broad deployment
and continuous improvement

Broad deployment
d continuous improvement

Broad deployment
and continuous improvement

o ———

Broad deployment
and continuous improvement

Br. deployment/
cont. improvement

ICT Support Services

Focus Area

S, Develop mechanisms and tools for management
of breeding environment systems

S, Identify and develop generic services for VO life cycle|
support (e.g. distributed Business Process manage-
ment, e-contracting, VO configuration, e-training)

S, Develop mechanisms and tools for traceability,

and inter-VO
(supporting products and services life cycle)

S, Elaborate mechanisms and tools to support VO's

“inheritance” management

S, Elaborate business models for support service
systems and tools

Broad deployment

Br. deployment
improvement

ICT Infrastructure

Focus Area

Establish the principles of reference
architecture, interoperability, and security

Establish foundation for systems evolution, software

migration and systems
Develop generic, user-friendly (invisible!), and
low-cost (free!) ICT infrastructure

Develop a “do it yourself” framework to assist
the development of VO support services

l; Define a business model for
suppliers, and buyers of the ICT infrastructure

developments and support software
Elaborate approaches to handle reliability and
responsibility, when using multi-supplier
building blocks

deployment
lous improvement

*Broad deployment
and improvement

Formal Models and Theories

Focus Area

m

Establish a formal theoretical foundation and metho-
dology for modeling dynamic networks

F, Define basic formal reference models (including
ontologies) for collaborative networks at general

and focused-area levels

Elaborate soft modeling approaches and soft models
to both handle incomplete / imprecise knowledge and|

o,

capture the aspects in
networks

Devise mechanisms for the evolution and mainte-
nance of reference models for collaborative networks

Elaborate for models it

o

m

supporting multiple modeling perspectives (e.g.

structure, behavior) at generic and focused area
levels

Training cours:
improvement

" Br. deployment
improvement
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Theoretical foundation
\

VO Breeding
Environment

Dynamic

VOs

Professional

Virtual
Communities

“Horizontal” ICT infrastructure

© L. M. Camarinha-Matos, 2009, 2012

One implementation - ECOLEAD project

A holistic approach combining:

m Breeding environments
m Management of (dynamic) VOs
m Professional Virtual Communities
m Horizontal Infrastructures
for collaboration
m Theoretical foundation

towards the establishment of
collaborative networks as a new
scientific discipline

“Creating the foundations and mechanisms for establishing
an advanced collaborative, network-based industry society”
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@) ECOLEAD activities
R
0 6 12 18 24 30 36 42
WP1 1 i | E ‘ ‘ : :
Strategic ‘ 3 ' E Demos Assessment & Rec |
S‘f‘T . | Strategic S&T Coordination
Coordination ‘ ‘ ‘ : ‘ |
WP2 | VO creation framework |
VO : i i i i i : i ‘
Breeding : : | VBE management system
Environment | : : 3 3
VBE models & mechanisms | | 3 3 : 3
3 : : : Generic VO e-services 3
WP3 | | | : | : : ;
; : : : VO inheritance ‘ 1 :
Dynamic management :
vo oo T
Distributed BP modeling | ' . ! |
Management ‘ : ‘ ‘ : : : ;
i I VO performance | ; : ! :
: & assessment : : | ;
: 3 3 3 | Collaborative |
WP4 problem solving ;
Professional | PVC concepts and models :
Virtual 3 ! : : : : ‘ 3
. ! ' Advanced collaboration space platform |
Communities ! ‘ : ‘ - :

& social forms
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R
3 : : : Models inter-relationshipsl
: ; ; ; & integration
WP> : ; ; Soft engineering models | 3
Theoretical : 3 ‘ ‘ ‘ ; }
Foundation | : Referende models : :
Formal modeling foundation | 1 3 1
| Hlug & play ICT infrastructure
WP i | : : : : :
g ¢ Generic security framework | : : : ;
Horizontal i ‘ 1 1 1 1
Infrastructure | Business models IC]T-I ‘ ‘ ‘ ‘
l Reference framework for ICT infrastructure | | |
| 0 : - .
WP7 | ; ; | Training activities Il |
Training i ' i : : :
A Training activities | | ;
Activities ‘\‘ : | ; ‘ 5
: } : | Business modeling activities
WP8 4 | : : : .
Demonstration | Innovation-related promotion activities
& Impact I - " . L
i Demongtration activities
WP9 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1
Project | Project mgnagement
Management | '1 3 : | | |
A & % A % A
CP1 M1 CP2 2 CP3 M3 CP4 M4 66
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15 countries
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+ New SME networks
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Methods and Tools
for
Collaborative Networked Organizations

Editad by
Luis M. Camarinha-Matos
Hamideh Afsarmanesh

an
Martin Ollus

@ Springer
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ECOLEAD books

Collaborative Networks
Reference Modeling
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The ePAL EXAMPLE

Inclusion in an organized

THEN: Vision

community Smooth active
Continued participation in society and engaged
and economy ageing
Balanced involvement in professional

andsocial activities
Sense of “belonging” 7

NOW: Baseline

Fast decaying
post-retirement

Broken professional
relationships
Reduced involvement
in society
Risk of isolation

‘ ‘ and depression

©L. IbCamarinha-Mans, H. Afsarmanesh, 2009 7 71
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2010 201 2016 2020
— 1 | g H —
1 H H H
i ;
S1: Value identification and communication R&D ! [
. 1 and continuous improvement
1
g A i 0 ‘ Brozd deployment '
S2: Leveraging skills and talents R&D ! and ‘mprovement
. . Tt 1 Broad deplcyment
S3: European Senior Space facilitation R&D [ e B T
. ler e . . . . . Deployment/
S4: Facilitating inter-generational interaction | R&D . improvement
. q e q Brcad deploment ‘
S5: Improving working practices | R&D } and continuous improvement
1 H | B
A A ! Broad deployment
S6: Developing training and awareness R&D 0 and con.i’,’,u},’us improvement
[ i :
1
1
Priorities

5:Improving workingpractices

S6: Developing training and awareness

S4: Facilitating inter-generational interaction

52: Leveraging skills and talents

$1:Value identification and communication

53:European Senior Space facilitation
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O1: Enhancing policy and legislation

02: Keeping links |:
03: Creating organizational structures i
and continuous improvement
. A A Deployment/
O4: Improving mediation and brokerage implovetnent

05: Guiding career transition R & y Broad deployment
and continuous lmprvement H

Deployment/

06: Meeting and creating market demand [

Priorities 05: Guiding career transition
06: Meeting and creating market demand
01: Enhancing policy and legislation

02: Keeping links

03: Creating organizationalstructures

04: Improving mediation and brokerage
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T1: Developing conceptual models R&EL - e ; S S
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T2: Generating adaptive solutions R&D ! e
T3: Building collaboration platforms R&D i o
T4: Building collaboration tools R&D et
T5: Leveraging legacy R&D - e e s e S
1
- . Deplo
T6: Elaborating behavioural models R&D oro
| |
T T
1 1
AT F | | |
Priorities 12: Generating adaptive solutions |} )
T5: Leveraging legacy ‘ |j ‘
T3: Building collaboration platforms | ‘ | ‘
T4: Building collaboration tools | ‘ | ‘
T6: Elaborating behavioural models ‘ |
T1: Developing conceptual models | ‘ |"
\ [ |
0% 5% 10% 15% 20% 25%
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The BRAID EXAMPLE

Bridging Research in

ID

Ageing and ICT Development

RTD
roadmap

Vision

Other
initiatives
SoA

imaﬂ!ﬂl

Stakeholders
community

ICT&Ageing
projects cluster

O©Lm Camarinha-Matos, 2009, 2012

OBJECTIVES

m Integrate and consolidate
current roadmaps, leading
to a more holistic approach
to ICT and Ageing
development.

= Elaborate a strategic
research agenda that builds
upon existing, emerging
and disruptive technologies
and that responds to the
needs of senior citizens in a
context of rapidly changing
socio-economic conditions.

m Devise implementation
approaches for the strategic
research agenda. 25

BRAID Vision Facets -

et — T
viL2 Towards providing
Assistive N:g-igﬂ
-k inteligence an ICT platform IR -
VILT senices viLa that ... VRLI e Tallored-
Infrastructure Services for Inl'raslructl_ire designed
For IL Independent (| B for recreation Recreation software

... enables and empowers independence

R living vILS

;;_"\‘;;;i’jé Technology-based
empowerment associations
technology VILE VRLS
Knowledge V2! V3 Co-leaming
sharing Enhanced Mechanisms \

... animates active enjoyment of life

VRLG I n I ife VRL4
Established Access to
communities

awareness to promote o

v & fraining active life
Foundational Regulatory
technlogical framework &
- Core W——

... harnesses and fosters ageing well
. V5
Ve
Mm S vision .Téq:hr::lte
principles

emplcwmed M' voL2 voL3
Mechanisms Enabling

for group support
VOoL1 formation technology

.Iealth and care.

. In life .
S o
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Infrastructure VoL4
for continued ¥ Continued
ocapation  Qccupation g
... facilitates participation in value i
voL7 F
Regulations In Ilfe VOLS
for Social
employment VOLE awareness
protection Business of values P

modeis for
involvement
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GAP ANALYSIS:

Baseline & Trends Example

Life Setting:
Independent living

Vision facet:
Established infrastructure
and networks as the base

for the support of

Life Setting:
living
« Increasing availability of Internet and speed of broadband access
*  However, in some countries broadband access covers less than half of Vision facet:

the rural population and, ageing people, this access is lagging behind.

Market trend towards mobile broadband access at a decreasing price.

Increasing availability and power of mobile computing

Mobile phones with built-in GPS, facilitating context aware applications.

More applications running on Cloud Computing

Progress on standardization and interoperability, facilitating the

development of the web of services

Progress on Intemet of Things, new sensorial systems and wireless
creating the possibility of having mare o inthe

‘environment.

Supporting tools and

Progress on standardization and interoperability, facilitating the
development of the web of services.
Advances in converging technologies between information technalogy
and bic-technologies, such as nanctechnology and bictechnology. The
reciprocal combination of areas allow collecting information related to
the living body and elderly environment {stch as blood pressure, facial
expression, smell, air temperature, pos), enabling for instance
netwaorking biclogical camponents with technalogy fixes through
‘external machines.

design for all

that foster

the development of
technologies for
independent living

Early attempts on a “configure yourself” based systems design
philosophy.

Trend towards easily adaprable and customizable user imerfaces,
notion of skins and themes, adaptation to different output channels
(PCs, mobile phones, PDAS, 1), but not yet very smoothly,
Personalization and profiling support is increasing, also opening new
‘opportunities for applying data mining techniques

Monitoring devices and
technologies supporting

Assistive robots can act as replacement for human care, including
service and companion robots. They can monitor and assist eldarly

© L. M. Camarinha-Matos, 2009, 2012

Independent living

livingby | Lerge panoplyof mechanisms andtools for safe communications,
technology althoughstill difficult tointegrate and configure. «  Progress on standardization and interoperability, facilitating the.

« Technological convergence continues tomerge multiple media types Gevelopment of the web of senvices.

ontonew hybrid devices A
«  Emergence of social welfare mechanisms, varying from publicto private
= Progress on systems integration around the concept of smart home. cotis! saturity systams

= Fast development of ICT represents a barrier for seniors, but broadband . Changes m;;a‘:‘mmn o hesltheare towsrds a more decentralized
access also creates new opportunitis for distance learning. i ing:

PRo) ne . d“'e s:tr"'t"f ) care models, namely localized care centers and at home. Thereis alsoa
ndependent living rising importance of self-managed care.

« Advancesi adaptive technologies for the Vision facet: «  Offering of more integrated and individualized serices from several
‘capabilities of inividuals, such as COPNItive assistance, aaily Living Advanced set of organizc|  SUPPVIETSInOrOeT 0 a0Gress new customer groups, allowing reduce the
assistance, wellness monitoring, and health monitoring. and commercial services complexity for the end user and creating custom-tailored services.

« Progress inrobotics, which mayactas replacement for human care, o Offered services are becoming more important than equipment, and

aiming to enhance -
including service and companion robts, and able to monitor and assist diminishing disabilitios of | TE5ulsina B2B oreven collaborative business model.
v [ffering both i itive disorders and physical seniors and caring so that | *  TEIEMEdicine companies are evolving a5 new players that complement
disabill Haowever, inthis i bath they can live existing stationary and ambulant treatment, offering a broader
Life Setting: scientific and economic challenges independently portfoliowhich is more tailored to individual customer needs.
ndepenient hing Progress In assistive communication technologies, which allows Technological converzence continues tomerge multiple medi types
enhancingt ation abilities of the elderlyto engage in onto new hybrid devices
Vision facet: mmmumc:[?:nts ations and pet hine s Increasing economic pressure on social care systems
Assistive technalogy and *  Improvements on consumer protection and a coherent regulatory
; Custom interfaces allow th imization of screen consumer
support services that ! i framework for privacy libilityare needed
faciitate mdependent space with adaptive interfaces, for different output channels (PCs,
T s mobile phones, PDAS, etc.}, and the inclusion of tr
e . i i tive decline, focusedon *  Large panoply of mechanisms and tools for safe communications,
o compensate cognitive loss through assistive technologies. although still difficult to integrate and configure.

*  Growing convergence between biology and ICT tools (e.g. ICTimplants *  Europe lacks a coherent legal framework for privacy liability. Law
that enhance brain/cognitive function, genetic screening, DNA tests). Life Setting: current neither the nor the protection of an
Butthe use of biometric systems has not yet been fully explared, and fe Setting: online private space inthe same way as the private space in the
ethical issues are likely. Independent living physical warldis protected.

*  Progress on sssistive services for dally Ihing assistance, ariving Vision facet: «  Emerging unfair commercial practices. Elderly people are particularly
assistance, cognitive assistance, etc - more sensitive to unfair commercial practices and unfair contractual

Tools to ensure security,
ethics, rights, and privacy | o/

+ Progress insensing technologies, creating the possibility of having more on data and used services | ©  CONSETEPIays a key ralein social relations, but modam CT processing
‘effective monitoring and context awareness reasoning functionalities activities remain opaque to most users. Even when consent is given, the

+ Some developments applying reasoning and context awareness user might not be able to use his or her data protection rights. Perscnal
Extraction of knowledge about the activities of the user and the current data, including health data or even genetic data, can be used without

Life Setting: situation in this environment from low-level sensor data to plan the consideration to user protection and rights.
living ppropriate short-term and long-term reaction.
The elderly behavior can be observed and comparedto typical Ute Setting:
Vision facet: behaviors, issuing alerts when necessary. ne:

Training on new ICT should be available even before retirement.
Seniors should also be involved in the process of tools development.
Difficulty in coping with advances in technology. ICT is still a barrier for
seniors because some show reluctance to accept new technologies.

ambient i peopl ing from ct andphysical disabilities Vision facet: .
solutions inthisfi both scientific s toincrease
challenges lec ; = Expanding Acc
*  Early developments on perception / recognition of emotions. training and leaming |«
*  Progress onsmart he ‘opens new for thmugh sharing both for
developing novel monitoring and intelligent assistance services. seniors and all other
stakeholders

of Life-Long Learning Technologies
New tools for user-generated content, if properly integratedina

collaborative community context, are likelyto provide the opportunity
for agreatincrease in knowledge dissemination, training and|earning
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GAP ANALYSIS

GAP ANALYSIS: Independent Living

S5
Progress onsensing &
monitoring technol.s,

S3
Broadband Interet Mechanisms &tools

&Mobile computing

6

S
ICT supporting

Smart homes &
localizati

Internet of Things

Vi1

Technological Monitoring devices

Assistive services for
daily living

w/former employees

o
A GAP ANALYSIS: Occupation in Life
s7 s1 s3 . s5 s7 s9
. Progressin Partial models and Growir
Slandardlzallo‘rjand media &hybrid ilver L
C devices & platforms advocacy groups
s [ — — 6 s8 510
B Social networking |
xperiments on : "
B a::gs;‘;;:s for collaboration e et of needto keep links
Z e T /
Vo1

Knowledge.

Assistive technology.

infrastructure &
networks asbase for
AAL

andtechnologies for
ambientinteligence.

Technological
infrastructure

dissemination, training.
andlearning through

1
Lack reference

modelforactive

senidr
professionals
&support services

Little attentionto
active ageing (work)

icT
esearch—no attentior}

‘economical system,

Little use of adv.
collaborationtools by

new ghetto, little

ageing to socio-econom. brokerage senior associations
! Lio L L4 L6 - L8 Lo
‘ ifficulty in e Limited mechanisms L T F: i i Limited life-long Lackof policies & iscrimination against,
i i security| | 1 for promoting life- support for tools difficult for learning & transition regulations for senior older workers, view
\&y' y assistive services i adoption preparation involvement
GAP ANALYSIS: Healthy Living GAP ANALYSIS: Recreation in Life
o]
- ©
S1 $3 S5 3 ; S7 ; S9 S1 " S5 S7
T Advances in tele- New players starting -~
Broadband Internet Sensing & monitoring Smart homes & Broadband Internet y
technologies = LG = ETET Internet of Things ‘&Mobile computing forsafe and Transportation ongames for seniors

diseases monitoring

&Mobile computing

sy

‘tools

services

Healthcare

communications.

Home based
interventions and
support systems

Advanceddevices,
robots, and tools to
upportinterventions.

Regulatory & Tnformation-based
technological
infrastructure

Awareness onvalues)
ethic, rights, and
privacy on health

personalized care

Sensorbased
technologies for
healthcare support

Infrastructure &
Technological
platforms

) -

s2
Devices & sensol
forrichuser
terfaces

forsafe and se

Features & training.

accessto ICT

communications

rs

sS4 S6 —
Social networking | Merging multiple
and senior __ media types & hybrid
associations ~ | devices & platforms

cre

Lack o egal fram o T W — T ;
——Tror ity and] | B ot openy Eastpolite one [ e i e Little use of adv.
Re ti | syst
Irarcnglcfconsen: | Lot platforms adoption to socio-technical | participation |Recteationalsystems
L2 _ TN L6 (E™\ L L4 a 16 L8 Lig
Insufficient Difficulty in [Limited knowledge on| lLack of holistic models| imited use of 2 y L L Lack training support
developments in integration of security| e . interfaces / many generational and tools for of role, potential & foradoption of fast
& p: approaches devices interaction limitations of ICT developing techn.s
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Independent Living
Actions
Monitor Well-Being. Design, develop and integrate open and
Vision facets scalable sensor network environments both home-centered and

human-centered, with intelligent monitoring, including new levels

VI1: Established infrastructure and networks of security, safety, and privacy.

as the base for the support of independent
iving by technology

Extend capabilities. Investigate, develop and integrate intelligent
functionalities to compensate diminishing cognitive and physical
capabilities and to design and develop intelligent, context-aware and
self-adapting tools for personal assistance in planning and
perfor ily activiti il participation.

VI2: Assistive technology and support services
that facilitate independent lving

VI3: Monitoring d nd technologies.
supporting ambient intelligence solutions.

Build supportive environments. Design, develop, and validate
preventative and responsive interventions based on situational
awareness.

Establish collaborative environments. Design and develop novel
collaborative environments, combining social networking and
colldborative networls of care provision stakeholders to faclate
support, participation.

VI4: Supporting tools and environment that
foster the development of technologies for
independent living

VI5: Advanced set of organised and
commercial services aiming to enhance
diminishing abilities of seniors and caring for
seniors 5o that they can live independently

Assist mobility. Integrate and customize methods and tools to
assist mobility, including services for localization, trip planning,
navigation, orientation in complex environments, driving assistance,

Align independent and sustainable living. Explore the alignment
of ICT for Independent Living with smart grid and sustainable
developmenttechnologies.

VI6: Tools to ensure security, ethics, rights,
and privacy on data and used services

VI7: Mechanisms to increase knowledge
dissemination, training and learning through
sharing both for seniors and all other
stakeholders

Assess impacts. Promote integrative studies on the sociological, economic,
ethical, and quality of life impacts of introducing services and technologies for
independent living.

Train for new environments. Define new community-based training programs
leveraging the potential of new technology-based assistive environments.

Establish safe infrastructure. Develop a safe and adaptable
mfrastmcluve, ahgned with relevant standards in e-health, to support

Develop mtervermon tools. Design, develop and adapt advanced

devices, intelligent robots, and intelligent tools to support interventions

regarding seniors’ healthcare.

Design integrated assistive services. Create a framework for the

emergence of integrated information-based assistive services for health

care of seniors, with particular emphasis on quality of service / quality of
and based ona multi model.

Vision facets

-
VH1: Regulatory and technological
infrastructure to support consumer driven
healthcare (supporting data privacy,
standards)

VH2: Advanced devices, robots, and tools
supporting interventions for monitoring and
provision of health care

Develop health monitoring systems. Design, develop and integrate

sensorial systems for health conditions monitoring, combined with

intelligent diagnosis of the

and other context factors, and smoothly adaptable to the needs of each

senior individual.

Establish Defing

business models and develop support tools for the establshment oi

collaborative healthcare ecosystems involving healthcare providers,

social security and regulatory authorities, forming the backbone for
new services for y support.

Support home-based interventions. Identify, develop and assess

novel experiments on home-based interventions and associated support

systems, which are self-adapting to the cognitive, emotional, and physical

status of the senior and respect the established safety and ethical

principles.

Develop regulatory framework. Promote studies to elaborate and assess new

organizational forms and business models for healthcare provision to ageing

VH3: Information based assistive services
supporting the health care of seniors and
involvement of other stakeholders

VHa: Appropriately designed home based
interventions and support systems, based on
seniors' cognitive and emotional status, which
adapt whilst they age

VHS: Mechanisms to raise awareness on the
formation of values, ethics, rights, and privacy
on health related data and advanced ICT tools
to ensure data security

VHB: Organised logistics and commercial
networks of health care providers in the
society, adapted to demographic change

Estblish organiational and business mude\s wenm and regute critical

VH7:Sensor based technologies, which are
context aware, for healthcare support Raise awareness on healthy living. Launch actions and develop mechanisms to raise
awareness on the potentia of ICT support for “healthy living environments" and the
formation of consensus on values, ethical principles, rights, safety and privacy issues

al be adoptedinsuch environments.
12
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Vision facets

VO1: Established technological infrastructure
(including support for connectivity, mobility and
cloud computing) as the base for seniors

professional activities

Occupation

in Life

V02: Mechanisms to build associations of senior

professionals and actively engage them, and

support services for formation / management of

teams of professionals

V03: Advanced software environments to

support seniors with adaptive personalized
interfaces and affective interactions (within a

context-aware and configure-yourself enriched

environment)

V04: Organized support for training and

continued life-long learning for seniors

VO5: Increased social awareness about the value
of senior professionals and their social coehsion

and knowledge transfer (facilitating active

involvement through networking, with emphasis

on cross-generational and gender issues)

VO6: New business models for involvement of
seniors within existing economical system

VO7:New policies and regulations for

ind protection of rights of senior
professionals, particularly those who fall into
other vulnerable groups (e.g. as a result of

employment a

ethnicity, sexual orientation, gender, etc)

Vision facets

-
r

VR1: Infrastructure and required technological

platforms (connectivity, communications and

networking infrastructures and pervasive

applications and services that are universally

accessible)

VR2: Adequate features and training support
to enable seniors to access and use ICT safely

(free from harm) and with security (free from

threat o intrusion)

VR3: Appropriately designed software services
to support seniors with personalized interfaces

and affection-based interactions, that can

adapt to users’ sensory, cognitive and physical
capabilities (within a context-aware an

configure-yourself enriched environment)

VR4: Mechanisms to increase social cohession,

access to community and networking of seniors
(including support for transport and mobility)

VRS: Growth and development mechanisms to

increase knowledge dissemina
through sharing

VRS: Established associations of seniors and

communities of interest,allowing. active

engagement (physically and virtually)

n and learning

in Life

Recreation

PRELIMINARY VERIFICATION: COVERING THE VISION

Actions

Build collaboration platforms and systems. Design and develop open
ICT collaboration platforms, support, and systems aimed at facilitating value
creation, addressing the specific needs of communities of senior
professionals, and which promote inter-generational interaction and
socialization, which are enhanced by affective computing, context awareness,
andtrust establishment.
Generate adaptive solutions and services. Develop and integrate self-
adaptive and configurable technology solutions and services in ICT
environments, applying principles of e-accessibility, design for all, and

y in order to faciitate technology acceptance and enable
customization for/by seniors.
Leverage legacy. Develop environments that empower and enable seniors
to create a legacy capitalizing on their invaluable and transferable personal /
professional knowledge and experience.
Create a model framework. Develop approaches, models, and reasoning
methods related to older people’s occupation life cycle and their participation
in the economic system, including value systems, behaviors, and issues of
physical, culturaland emotional health.
Create trusted knowledge network. Create a trusted knowledge
network i
occupationinlife, whether professional o voluntary.
Join online and offline
for v Vi
il forseniors,
virtual and real-world aspects of their occupation n life.

ani their

Improve working practices. Investigate new models of working practices and related
reward and taxation models for seniors, taking account of work-life balance, aging
well and gender, and promote the findings to positively influence societal perception
of older workers

Enhance policy and legislation. Identify and assess current national and European
policy, legislation and incentives relevant to active participation of seniors in the
socio-economic system and recommend new approaches that lower barriers and
promote and support active aging.

Guide career transition. Define new life-long training programmes and realistic
practices that prepare for and guide the successful transition of senior knowledge
holders from full employment to occupation i life.

Actions
Build recreational platforms, solutions and services. Design and
develop open, secure, interoperable, flexible, customizable and
affordable ICT recreational platforms, solutions and services for
senior citizens.
Build novel interfaces. Develop novel human-machine interfaces
with high quality of usability and applying design for all principles,
oriented towards  seniors’ active engagement in recreational
activities, considering their cognitive and physical capabilities, and
including augmented reality, affective computing, companion
artifacts, pervasiveness, etc.

Find new recrea
new ICT-supported recreational acti

resence, remote participation in cultural events,
gaming, intelligent urban environments, etc.

nal channels. Elaborate innovation portfolio of
ties for seniors, exploring tele-
collaborative

Build participatory communities. Design, develop and implement
local and regional participatory communities that combine online and
offline participation through social networking, inter-generational
interaction, and  local govemment involvement, focusing
participatoryrecreational life and wellbeing.

Create and promote gaming. Design, develop and promote novel
physical, recreational and cognitive games for seniors, with a holistic focus
on recreation, wellbein; nd i

Assess recreation impact. Promote multi-disciplinary studies on the impact of
physical and cognitive recreational activities for seniors.

Train for d\’mzl lifestyle. Create and deploy training programs and mechanisms
oriented to h citizens emerand explore new lifestyles in the digital age,
A Ao

Promote studies in recreation. Promote studies on all aspects of ICT-
enabled/induced social innovation oriented to participatory involvement of elderly
in recreational, cultural and social life.
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VALIDATION WORKSHOPS

Barcelona Pordenone
11 Feb 2011 8 Apr2011

Group discussion
Argumentation
Amendment

Voting

Summarizing conclusions

O©Lm Camarinha-Matos, 2009, 2012

FEEDBACK: Prioritization of actions

Independent Living

30,00% 7 1
25,00% <l Occupation in Life
20,00% 20,00%
15,00% 15,00% —
10,00% 10,00%
5,00% 5,00%
0,00% 0,00%
AL A2 A3 A4 A5 A6 RIL R AO1 AO2 AO3 AO4 AO5 AO6 RO1 RO2 RO3
@ *2> Recreation in Life
¢ Healthy Living 30,00% =
25,00% 25,00%
20,00% 20,00%
15,00% 15,00%
10,00% 10,00% —
5,00% 5,00% —
0,00% 0,00%
AH1 AH2 AH3 AH4 AH5 AH6 RH1 RH2 RH3 AR1 AR2 AR3 AR4 AR5 RR1 RR2 RR3
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PRIORITIZATION

Align
independent
nd :
sustainale Assist
fine Monitor mobility
well-being
Assess
Build .
supportive Impacts
environments
et Establish
LA collaborative
environments Extend .
capabilities environments
Health and Care in Life
Develop
S intervention ) Design
home-based tools integrated
interventions assistive
services
Develop
health Raise
Establish WL awareness on
organizational EYStEI P
and business Eeaithylliting
models
Develop .
regulatory . Establish
framework Establish healthcare
safe ecosystem
infrastructure Vf

W L. IVI. Lamarnna-iiatos, 2uuy, zu iz

OF ACTIONS

<

‘ policy and
legislation
Create
trusted
knowledge
network
Leverage
legacy
>
.
Create &
promote
gaming Promote

studies in
recreation

Build
recreational
platforms,
solutions and
services

Occupation in Life

Createa
model
framework
Improve
Gener'ate working
adaptive a
solutions DIachices
and
services
Build Guide
collaboration career
platformsand transition
systems

Recreation in Life

Find new
recreational
channels
Train for
digital
Assess lifestyle
recreation
impact
i Build
Buld articipator
novel P [PETEEIRy
interfaces communities

Vision: .
ependent LV

6, (]
'Iables and empowers indepe‘\d

Build supportive
environments

Prevention &
companionship
tools & services

Intervention
services

Assess
impacts

Build
supportive
environments

Monitor

CONSOLIDATED PLAN

groups

well-being Establish
collaborative

environments

Monitor
well-being

systel
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Home-centered
intelligent
sensor networl

Human-centered
sensor network

Assist
mobility

sustainable livin,

Stl’ate
actions /oo e .
of focus ef/bo

independent &

Align
independent &
sustainable living

Assist mobility

Orientation in
complex
environments

Trip planning,

Driving and
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A1 Establish collaborative environments. AH1 Establish healthcare ecosystem

AHL1 Plan, organize and support
management of the healthcare ecosystem.

AIL1-Plan, organize and support
management of formal care networks.

A2 Develop functionalities for healthcare
AI12 - Plan, organize and support nformal

care networks.

AI13 - Design and develop tools for AHL3 Develop auditing and regulatory

support functionalities.

A2 Extend capabilities

A12.1- Development of ntelligent tools and.
services for personal assistance in daily
actvities.

/AH2 Develop health monitoring systems

AH2.1 Develop and integrate home-based

A12.2 - Development of automation systems
and assistive robots.

AH2.2 Develop wearable, portable and
Implantable multi-sensor systems

Independent Living

123 Investigate, develop and integrate
Intelligent tools and services to compensate
diminishing cognitive capacities.

‘A3 Assist mobility

Health and Care in Life

AH2.3 Design and develop context aware

A13.1 - Integrate and customize methods,
tools and services for trip planning,
navigation and localization.

AH3.1 Design and develop safe and adaptable
technological communication infrastructures

A13.2 - Develop and customize driving and

AH3.2 Design and develop identification,
parking assistance.

authentication and auditing functionalities

AH4 Design integrated assistive services
133~ Integrate and customize methods,
tools and services for orientation in “complex
environments”.

‘A4 Monitor well-being

A1~ Design, develop and integrate home-
centered inteligent sensor network
environments.

AHA.1 Develop Integrated services for the
health caring and intervention

AHA.2 Dynamic configuration of mult-
stakeholders based services in response to
emergency conditions

AHS Develop intervention taols

A12.2 - Design, develop and integrate human-
centered inteligent sensor network systems
Gevelopment.

‘Al Build supportive environments

AHS.1 Develop Intelligent tools and systems
for healthcare and assistance

AI5 1~ Design and development o prevention AH5.2 Develop intelligent tools and systems
d . for rehabilitation and disability
compensation

'AH6 Introduce ICT based innovative
AI5.2 - Design and development of therapeutic approaches
Intervention services

(Al Align independent and susiainable living

RH1 Raise ICT awareness and skills in health
and care

RI1 Assess impacts

RH2 Develop regulatory framework

RI2 Elicit needs of focus groups.

RH3 Establish organizational and business.
models
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