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Abstract— The collaborative networks paradigm, sup- Wwith more people remaining in good health at older ages
ported by advanced community building and collaboration and increasingly more jobs not involving physical sgthn
ICT platforms, can provide a new approach to active ageing. more old adults are able to continue working than ever be
This paper introduceg first results of a roadmapping iniiative  fore. Retirement will indeed no longer represent the @
towards the elaboration of a new vision for extending pries- ¢ \yorking period, but rather a career and lifestylesira
sional active life. To support this vision, a strateglceseqrch tion, where the retiree in principle has multiple opsion
plan for the development of a new digital ecosystem, wering - .
the social, organizational, and technological perspectivess such as Cont,mu'ng to work (though perhaps, at a different
being designed. pace), returning to school for additional training or educa
tion, changing career, venturing into entrepreneurship, be
Index Terms—Collaborative networks, virtual communi- COming more involved in volunteer work, or simply enjoy-
ties, active ageing. ing leisure and travel possibilities -- thus a mix of kig,
learning, relaxing, and trying new things can be foreseen
|. INTRODUCTION In addition to the traditional initiatives focused mypstl
With the increase in both the percentage of sentor ci on socialization and entert ainment activities fojeely, a
number of other organizational forms and mechanisms ar

zens and expectation of life, it is timely to reasshesun- : - !
. : . - erging, focused on providing ways to help senior profes-
derstanding of ageing and retirement, and questioning eld- L ; . :
%|onals remaining active, in professional terms,rafte

erly's work,_ happmess., Ielsgre, community InVOIVGmentlrement. Although with different involvement and com-
etc. and their inter-relationships with respect toazd.

;. : . . mitment levels from retirees, such initiatives toyrhake
Many elderly citizens, following retirement, quickly be- . i
2 . use of the valuable knowledge, wisdom, and experience of
come marginalized and considered asc@st burden

) “ senior professionals, namely through various formsnof ¢
rather than a resource that is capable of “value crea-

tion” in th ety 11 21 This feeli ¢ usi qsulting and mentoring activities. ICT and particularly-col
uon” In the sociely [1, 2]. JhiS Teeling of exclusion anq, ., ajye technologies, can play an important fatiit
isolation creates a vacuum in the life of the eldeitigzens

o X ) role in this area. There is a need to provide suppatien
which in turn affects their health and well beingfdnt we form of "ready-made 2nd generation affective and life-

c?n c,o?hsm‘erl th.ree dstagest n ,retlzjerrf\_ent” [3#] tf}g VaCt'd'ntegrated communities" to which the elderly profesdiona
stage,, e,s owing down stage and, finally, the depencz,, join. Moreover, there is a need to provide the dppor
ence stage’. During the first (active) stage, to anviddal

i Lis oft ved as the following: nity for senior professionals to choose a balancegquro
retirement IS often percelved as the Tollowing: tion between their value creating and the leisure iiety
» Loss of freedom and independence,

. . as well as the opportunity to modify the balance inrthe
* Loss of identity when work ends, W pportunity ty !

oL fiovi kends/ i . Id b portfolio of activities over time. In order to elabte a stra-
0SS Ot joy In weekends/vacalions, since all days be tegic R&D plan in this direction a 2-year European initia
come the same,

. N tive — ePAL (extending Professional Active Life) project
* A second chance without any clear direction of how t\was launched in 2008

proceed, . I . i
* Beginning of the late life crisis (“beginning of teed magptgvbazritljg]sa Z;}d ngﬁglrlzzé?lgsSp;g?{tzggts:g?; ;ocz:ic\i/e
feeling”),

ageing ePAL aims to explore innovative ways to best fa-
cilitate the development of the active ageing proceds@an
ensure an improved transition for the elderly citizess
Sths%y cope with the onset of age. For this purpassrate-

* Resulting a return back to work.

The critical challenge for the society in respecthe
"active ageing / ageing wellprocess [4] is to identify new
orgamzatlonall structures, approaches, and mechanism ic RTD roadmap, focused on novel collaborative solu-
that elderly citizens do not feel excluded, and have t . : e

. C .1ions and ensuring a balanced post-retirement life-s$yle
chance to use their knowledge and expertise in makin

valued contributions to the communities where they live p%rsued in ePAL. It mainly defines the needed strategy and

N the action plan to support both the dynamism in behav-
On the other hand, as the older population increases . , : .
. . . Iour/emotions as well as the elderly’s desire to corgi
and the growth in the middle-aged population slows down . : ; . . .
. ; : . fofessional interactions in the socio-economicesyst
older adults are becoming an increasingly important laboUr
. ; i " Most R&D efforts, both past and present, have adopted
source. They typically bring maturity, dependability, and

years of relevant experience to the workplace. Nowada‘ri}sreac’['ve strategy while trying to mitigate the probie

! "# S #% &



"after" the elderly reach a critical phase in dependency In the context of the ePAL project, bearing in mind tha
ePAL however adopts a proactive strategy, identifyingne of the main goals is to keep the elderly engaged and
socially active in society, an organized collabomativ
network is a fundamental instrument. After retirement,

measures of a more "preventive" nature.

Il. A COLLABORATIVE NETWORKS APPROACH

most of the social and professional bonds are ra

pidly

The hypothesis followed in ePAL is that collaborativdroken. An organised Professional Virtual Community for

networks provide an adequate framework for
implementation of effective support to active ageing.

Collaborative Networks represent a new scientific

involvement in society.

discipline that covers the study of networks consistihg o suggested approach.

variety of entities (e.g. organizations and people) #rat

largely autonomous, geographically distributed, 4
heterogeneous in terms of their operating environme
culture, social capital and goals, but that collaborate
better achieve common or compatible goals, and wh
interactions are supported by computer network [5].
Nowadays collaborative networks manifest in a larn
variety of forms. Moving from the classical supply cisi
format, characterized by relatively stable networkith w
well defined roles and requiring only minimal coordinatig
and information exchange, more dynamic structures
emerging in industry and services. Some of thg
organizational forms are goal-oriented, i.e. focusedao
single project or business opportunity, such as the dag
virtual enterprises (VE). The same concept can be abp

to other contexts, e.g. government and service sectd¥

leading to a more general term, the virtual organizati
(VO). A VE/VO is often a temporary organization th
“gathers” its potential from the possibility of (rapiyly
forming consortia well suited (in terms of competenc
and resources) to a given business opportunity.

Other emerging collaborative networks are formed b§
human professionals that may collaborate in virtl

communities and form virtual teams to address speq
problems, such as collaborative concurrent engineeting
development of a consultancy project.

Many more examples can be found in different sectg
e.g. networks of insurance companies, networks
governmental institutions, networks of acaden
institutions forming virtual institutes for joint delime of
advanced courses, networks of entities involved in disa
rescuing, networks of care centres, healthcare institst
and family relatives involved in elderly care, etc.tiVihe
development of new collaborative tools supported
Internet and a better understanding of the mechanism
collaborative networks, new organizational forms &
naturally emerging. With the consolidation ¢
Collaborative Networks as a new scientific disciplinghe
last 3 or 4 years, more emphasis is being put in
elaboration of a theoretical foundation for the asewl
reference models that form the basis for further guaitée
developments. As an example, ARCON [6,7] offers a fi
comprehensive reference model for collaborative nedsyo
covering three perspectives of. the environme
(endogenous elements and exogenous interactions),
life-cycle, and the modeling purpose.

An example scenario

2[Upsé is apprehensive today. In fact he has been worried |
Everything was different two years ago when he and his f
o8ad this idea for an innovative low consumption air conditio
device and started their FreshAir company. The two engi
soon developed the new equipment thanks to their dedicatig
I€nthusiasm. But now they are facing difficulties. They don’t
much about marketing or internationalization, although they
derstand the need to target a global market. Unfortunately
prspent all their resources in the start-up phase and now czg
aafford to get assistance from one of those big consultancy
Lfyanies ... Either something happens or may have to close a
L their employees soon...

eTree weeks later ...
ligosé and his colleague are having a meeting with Carlos
a, two members of the local branch of the Regional Dev
meént Agency (RDA). After some initial contacts, Carlos and
)r},pent some time in the company making an analysis of its
Alems and today they are presenting their conclusions. The
nosis seems logical to José. It is clear that FreshAir needs
esoaching and specialized guidance in two crucial areas — fod
marketing and internationalization.
ut they cannot afford the high costs of such specialized
fance. RDA, an organization funded by the local governmen
.?ﬁat aims to promote local businesses, made the analysis fo
IU:nfortunately they do not have the expertise to help in the
J ghase ...
Guessing the worries passing through José’s mind, Ana told
prihlat there is a potential solution. Then she mentioned thg
gyeSeniors association ...

iPedro is a retired professional, member of ActiveSeniors. H
on his specific expertise and experience in marketing, he wj
syvited to join a team involving 2 other members of ActiveSe
with competencies in internationalization and air condition
Together with Carlos and Ana from RDA, this team start
temporary collaborative network with people from FreshAir.
Q\ér 3 months the first results are starting to show up. The
StiQéSeniors team not only provided technical assistance
irguidance, but also helped FreshAir establish some contactg
fa new market in India. Now the business prospects for the \
company seem brighter...
tﬁéﬁdro is quite satisfied for having this opportunity to work
topic where his experience was a real added value. He very
appreciated the diagnosis and preparatory work done by |
which allowed him and his senior colleagues to focus on the
Fssues. Working in a team was a great experience. The
payment Pedro received is also great to complement his pe
srgind give him some better living conditions. FreshAir and
f9uld mobilize some resources to pay a small fee to the 3
bers of ActiveSeniors, a value much lower than the typical
sultancy prices that could never be afforded by FreshAir.

theeniors is then a vital instrument for keeping their

The following scenario illustrates a potential casthef
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Carlos and Ana got a special recognition from their boss at RDA 7 Plan the timing and other characterization obasti

for being successful in helping a local company and thus creating 8 Finalize the definition of the roadmap chart

better economic prospects for the region. 9 Perform consultation and refinement

José and his friend re-gained their enthusiasm and they rfeally 10 Perform roadmap consolidation.

appreciated the value of this collaboration endeavour with RDA

and ActiveSeniors. They certainly plan to keep contact and look Preliminary analysis As part of the baseline charac-
forward to again use the amazing pool of expertise & experlenterization phase of the roadmapping process, an extensive
available at ActiveSeniors. analysis of the existing associations of senior psdesils

was conducted. Table 1 shows the list of those thhaéreit

Challenges Materialization of such a scenario poses &ok part in the survey or participated in our workshops.
number of socio-organizational and technical challenges

including the following: Table 1. Studied associations of senior professions
- Creation of a new collaborative culture at the |@falll Organization Country
stakeholders in the socio-economic system. AGIRabcd France
- Clear identification and characterization of the sole APCS Portugal
and possible added-value by each participant in the tri- ASECAT Colombia
partite network. ASEP Austria
BSC-I Belgium
- Development of adequate ICT platforms to support the COGAMA Spain
interactions among the various stakeholders and the CONFEMAC Spain
work of the collaborative teams of seniors. CONJUPES Spain
- Creation of new brokerage and team formation mecha- ECTI France
nisms and support tools. EGEE France
- Development of new legal and tax incentives frame- FRAE Spain
work to facilitate this type of collaboration. ISES __ Italy
- Development of tools for distributed and multi-party f(%iQUE ssggd
project management. N _ NESTOR Finiand
- Clear rules to avoid unfair competition with the normal OTECI France
market actors. PUM Netherlands
Although advanced ICT platforms and tools play a vital REACH UK
role in the operationalization of such collaborativet- RSVP UK
works, supporting technological developments need to be SECOT Spain
effectively grounded on new socio-organizational models, zgm@ER Bsgl’;'ﬂm
the cultural change, and governance principles. YT ltaly
SES Germany
[ll. TOWARDS A STRATEGIC ROADMAP SFPA Slovenia
Need for a roadmapThe potential of ICT to support EUV/;RE gzmﬁ:(
better ageing and individuals’ well-being has been widely UDP Spain
recognized, which has led to many R&D projects during VIS VITALIS Poland

the last decade. For instance, in the Framework Program o

of the European Commission there is a research kae d These associations are mostly composed of a “profes-
voted to ICT and ageing. And yet, the sensitivity of th&ional elite” (people with a high education and that had
area, the dependency on the “parallel” introduction ef nehigh positions in the socio-economic system befotieere
organizational models and creation of a new culture, tent). In most cases, these people have reasonable
lessons learned with the limited success of existingcass Pensions (although varying from region to region) and
tions of senior professional, the risk of continuoutgyel- therefore can afford to do voluntary (unpaid) activities.
oping technology that is not taken-up by the target usefdowever, the number of people involved in such mechan-
among others, suggest the need for a careful analysia arl@Ms is not very high. On the other hand, considerireg t
new approach towards what concerns new developmentsSyfrent difficulties of the social security systems aler

is thus clearly very important at this point in tinsedesign EUrope, most governments are trying to implement new
a strategic R&D roadmap focused on active ageing. formula for pension calculation which in practice means

that more and more retirees will have fewer resoutttas

1 Characterize and consolidate the baseline needed to satisfy their standards of life and thus need to
2 Perceive trends and design scenarios continue being involved in value creation activities.
3 Elaborate a first vision statement and instaiotiat Most participating organizations operate on a relatively
4 Fill the GAP: Where we are — to — Where we wish tgassive basis, basically “expecting the client or theirtess
go ) opportunity to shows up”. As a consequence, they do not
5 Propose a plan of actions have many projects. A frequent complaint we encountered
(afirst set of unordered transition steps) is that they do not have enough work for all their mersb

6 Verify the planned actions And yet, many SMEs and start-ups world-wide that cannot



society) and their relatelends (i.e. the main happenings
in the market and society) regarding the ePAL
environment. In our research, to comprehensivelyrcihe
most important aspects related to a desired vision for
ePAL, we have identified three main perspectives that a

Emotions model ~ Empirical innovation
Behay: evidence startuP ;de\S
avior Modey m

Theoretical
oundation

Retired

Economic

professionals System
virtual (SMEs & required to be addressed. Namely, the vision of a desired
community Startups)

future for ePAL shall cover iteechnological perspective,
its social perspective, and iterganizational perspective
(Fig. 2).

Furthermore, buildingcenariosis a tool to provide ac-
tors with essential understanding, orientation, contixt,
rection, and some degree of consensus in planning rbsearc

Fig.1 ePAL proposition overview developments and implementations. In relation to ePAL'’s
afford to pay market prices for consultancy and coachinygision for future, scenarios are used to support understand-
could greatly benefit from the accumulated knowledge arilg of different future possibilities regarding the enhagci
experience of senior professionals. There is a cléeculi ~ Of active life of senior professionals, as well assilae ac-
ty to reach the potential clients due to the lack opgro tions to take and which events are probable to occiu-in
brokerage mechanisms or support of intermediary entitieure.

In addition to these associations, various other nrecha
isms and practices towards active ageing can be found. Ex-
amples include the maintenance of some links to the for
mer employer (as in the case of jubilee professorsg-f
lancing, time bank, etc.

Advanced

e ICT

ive comput! i _ Decjs;j

IS Behavior learning en Supporg
Collaborative Networks paradigm

Affect

ePAL: Bringing the two worlds together

2. Social
driver

1. Technological

driver
Human factors &

Social aspects

Multi-disciplinary area The design of a new digital
ecosystem to support active ageing and facilitating the in
tegration of seniors with the socio-economic systeim. 1)

3. Organizational driver
Economy &
Government policies

requires the development of advanced ICT platforms and Fig. 2. Key drivers for ePAL environment
tools, and a sound theoretical foundation which requires ) ) ) ]
the contribution of multiple disciplines (e.g. Collabivat ~ Based on extensive analysis and elaboration, a first

networks, Behaviour modelling, Causal reasoning and s&fgion statement for ePAL is proposed, as shown inJ:ig.
computing, Affective computing / emotion-oriented sys

. i Core ideology:
tems, Machine learning).

Building a strong and cohesive social fabric to embody

Another way of rephrasmg the ePAL hYPOtheSis is th active senior professionals, as an important part of the
an effective approach to prolonging the active lifeldédy European silver economy
and their involvement in the economic and societslesy ~ Envisioned future:
involves the foIIowing key elements: In the coming decade, a comprehensive paradigm will emerge in

. . . . response to Europe’s ageing population and its inevitable skill
Orgamzatlonal architecture element that includes tr shortage, that extends the balanced active life of senior professionals,

organization and support for operation of an affectior facilitating the use of their talents and expertise, and thus facilitating
; - . ; value creation from these mature assets, for the benefit of both

based virtual .communlty of .SGI']IOF .pr.ofessmn_als ot Europe's economy as well as the European society as a whole.

as the organization of “business liaison” units that a

low keeping them involved in the economic system. Main desired facets:

Theoretical foundation to cope with deeper understan  =Well founded reference model of the environment, specifying its:

. . . . . = endogenous (structural, componential, functional, and behavioural) and exogenous

ing of the principles and laws regarding the evolution (market,suppor, societal, constuency) elements, and their interiiks

people’s behavioural pattern after retirement and the =Wellestablished technological infrastructure, suppart tools/services

. = Support for social responsibility and adaptation of suitable ethical code
corresponding needs. = Established organizational infrastructure, supporting economic and

Advanced ICT SUppOFt (infrastructure and services societal involvement through government policies and actions
. . . = Established national/international regulations for involvement of senior
providing a platform to support active balanced ageing professionals in market/society and related legal frameworks
Given the current state of the art, and the fact difat
ferent necessary scientific areas do not have a swadd
tion of working together, it is quite risky to make big in- In order to facilitate the analysis of needs, itfieative
vestments in focused R&D activities before a moratsgic o instantiate the vision statement according tosthaal,
planning is made towards eoadmap for a research grganizational, and technological perspectives (example in

agenda. Fig. 4 for the technological perspective).

Fig. 3. ' desired ePAL vision

IV. A NEW VISION / GAP ANALYSIS FOR ACTIVE AGEING

A fundamental prerequisite for developing a vision for
the desired future of this area is to identify both: kieg
drivers (i.e. the main driving forces in the market and



Vi | V2 V3 V4 V5 V6 V7 V8 V9 V10
S1 + + +

S2 + + + + +
s3 + + + +
sa + + +

L3

L4

= ¢ G §
Positive Influence

B High Moderate

Negative Influence

B High [ -] Moderate

Fig. 5. Gap analysis - Influence map

Fig. 4. 1st ePAL Vision instantiation — Technol@diperspective

Taking into account both the desired vision and the cuflext challenge s to elaborate a plan of researctorecti
rent baseline, a detailed gap analysis is performed, cemp@nd their suggested timing to lead us from current baseline
ing the state of today's market and society againsstite  (© the desired vision, taking into account gap anaIyS|s.re
planned by the vision for creating a balanced actfeefdr sults..An example of a proposed action in the technolbgica
senior professionals. This analysis focuses on Stieregtd 2r€2 IS: Design and develop business support tools to facilitate
Limitations, the most relevant elements facilitgtior con- ~ collaborative value creatidn o
straining the elaboration of a plan of actions. Table The last step will be the consolidation and consensus

shows the identified elements for the technologicapee-  Puilding phase. The steps performed so far have been con-
tive. ducted in close interaction with dozens of stakeholdeds a

experts in different domains, but a final consolidatioe-/
Table 2. Example of gap analysis for the technaokdgierspective

finement is needed when all pieces of the roadmap will b
assembled.

V. SOME ORGANIZATIONAL FORMS

One important aspect when designing a roadmap to ex-
tend professional life of individuals is to consider tire
ganizational forms that can best support the main gec
of keeping seniors involved in the socio-economic syste

An association of retired professionals can repreaent
special form of a professional virtual community. Tise e
tablishment and management of such associations can
%&' benefit from well researched and developed concepts and
tools for professional virtual communities. These camm
nities are business oriented entities, mostly focusing
supporting their members to jointly optimize individual fi-

I nancial gains. The focus of traditional associatiohsee

tired professionals is not necessarily the enhancinfir o

" ( nancial gains of members as they might have a pension.
) The main aim of retired people that join such assariati

is to remainprofessionally active and thus involved in the

society. They are mostly willing to share and exchange

their knowledge and experience to those individuals or or-

ganizations that need them.

There are two challenges which are facing retired peo-
ple when they do want to provide their knowledge and ex-

perience to beneficiaries, namely:

The identified gaps can be expressed through the gen- Finding opportunities to apply their knowledge and
eration of an “Influence map” to represent both thétjpes experience — beneficiaries, willing to accept theirrgffe is
and negative influences  of the baseline’'sjuite challenging. As mentioned by many associations, it
Strengths/Limitations on the achievement of theowisi difficult for retirees to individually acquire opportunities
(example in Fig. 5). A qualitative scale (e.g. as High antthe society that are also being targeted by otherdbser-
Moderate) is adopted to express the influences. vice providers, such as consultancy and other organiza-
tions. Even when such opportunities are brokered, the



process of building trust for each individual retiree toese Retired
ficiaries might be very challenging. et
Some acquired opportunities cannot be responded by —
one retiree alone, the normal practice in traditiasslocia- ASP)
tions. For example, SMEs which need consultancy on a
subject often require more than one kind of expertise. Thus
for such opportunities a number of retirees might need to Start-ups &
collaborate in order to provide the required knowledge. emf;i;:;es
To address these challenges ePAL project envisions a Intermediary
new kind of networked environment constituting senior CitEs
professionals -€ommunity of Active Senior Professional
(CASP).We define CASP as follows:
CASP constitutes a long term association of senior profes-
sional individuals that are largely autonomous, geographically
distributed, and potentially heterogeneous in terms of their: ca-

pabilities, offered capacities, culture, system of values, lett., di heir obiecti . he brok d
sharing their main compatible and/or common goals of increa®€NdINg On their objectives, 1.e. the brokers and supjsorter

ing their active professional life in the society and/or market, ~ BFOKers are organizations or people whose principal

through co-working with others in Teams of Senior Professiona@pjective is that of making it possible for senior pesion-
(TSPs) supported by computer networks. als to be able to supply their services (experience and

TSP is a dynamically configured collaborative network of inknowledge) to the market and society. This type of estiti
dividuals which is established within the CASP in response filays a very important role in extending professionalact
opportunities in the society and market that are in need of theiife of seniors. Brokers can include, among others,athe
wisdom and/or knowledge assets that they can offer, which as@ciations of senior professionals, government organiz
consequence supports the retired professionals remaining profegsns such as regional development agencies, or large com
sionqlly ac-tive. panies.

Fig. 6 illustrates these concepts. Supporters are organizations that have as their prin-
cipal objective the maintenance of an active lifetfee el-
derly and improvements in their quality of life, providiag
range of services that allow the elderly to providerxise
in a more structured manner. These types of organization
basically offer three types of support, and thus constitut
three sub categories of supporters, as addressed below:

oFinancial supporters, namely banks, investment firms
and government.

o Service supporters organizations that provide things
like education, facilities, methodologies, advice or as-
sessment, etc. Examples are 3rd Age Universities, Non-
Governmental Organizations, Societal Organs, Consult-
ing companies, Regulatory Bodies, etc.

o Service providers those organizations that provide the
technology and ICT tools that ease and improve the

As mentioned in section Il and motivated by the sce- quality of life for elderly. Included in this group are the

Mediationrole

ICT-supported

Fig. 7. A tri-partite ecosystem

There are further two categories of intermediaries de-

Fig. 6. A visualization of the concepts of CASP &8P

nario in section I, the effective involvement @nsgors in service and production industry and ICT companies.
the socio-economic system needs to consider oth#resnt
(Fig. 7). Thus ePAL proposes a tri-partite network, involv VI. CONCLUSIONS

ing, besides seniors, the intermediary entities andrdéhe
cipients of the services provided by seniors.
Intermediaries: Organizations or people which act a

mediators or agents between CASP (or individual TSPS o ) . . . .
Facilitate active ageing, keeping elderly involved in and

and recipients. i o2
Recipients: These can range from individual personscontributing to society; ,
Generate additional income to help them keep their

groups of people, entrepreneurs and start-ups, SMEs, or

large organizations. Recipients include the categories gfndard of living. . o
clients and beneficiaries. ICT can be an important enabler in facilitating the

creation of collaborative networks involving not only
(virtual) communities of seniors, but also potential
recipients of their services and intermediary entities

Given the sensitivity of the area, sustainable R&D
needs to be supported by carefully designed roadmaps. First

Extending active professional life became an important
need as the expectancy of a longer healthy life ineseas
ch extension is likely to:



results from ePAL give important insights in developing
such roadmap. Ongoing activities are now addressing the
finalization of the roadmap and consensus building
process.
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