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ABSTRACT

a/ | NBE A B iN&matiofr and Communication Technologid€l development and

exploitation forAgeFriendly Environments (AEE) A & G KS NBadzZ G 2F | [/ 2tftl 0
members of Action Groups C2 (Independent living solutions) and D4friégely buildngs,

cities and environments) of the European Innovation Partnership on Active and Healthy Ageing
(EIRAHA)1].

The analysis of existing approaches and challenges around this theme led to the development
of a methodology composebly a four-steplist of actionsto be appliedduring the life cycle of

ICT development projects in order to maximize the engagement ofjoames at all stages of
development untithe product reaclksthe market

This easyo-apply method can be used by different stakeholders during the development of
new technological solutions anbe validation of corresponding business models. The progose
guidelines do not require major adjustments to existapproachedut, by presenting a simple
structure, camadd significant benefits to the current practice and enhatieeadded value and
market acceptance of the new solutions/products.

The Qllaboratve Work conductedirom April to July 2018~vhose result was presented at the
AAL Forum 2018vas astarting point for aronline openconsultationbetweenSeptember and
November2018on practices and policy recommendations to strengthen ¢mgagement of
caregivers in the development process of-laised solutions for RE This document is thénal
result of this discussigntaking the formof a White Paperon the subject whichis the
denouementof this collaborative effort

BACKGROUND

The demographic oldge dependency ta was established at 29,6% in 2016 and it is projected

to increase to 51,2% in 207B]. Thismeans that in Europe we will have two workiage people

for every person aged over 65 in 2070. Theiag@opulationis the net result of decline in birth

rates and increased life expectancy. The improvements in welfare and medical care are
contributingto longer livesn European populatignyet the increase in the number of life years
does not immediately translate intoan increase inHealthy Life Years (HLY)The latter
measurement is now recognized in the new World Health Organiséfiomk Programmaesthe

main measure of health care succdssassess the achievement of this major public health
goald (lige not just longut alsohealthyt A @3 4 €

The main care models implemented to support older persmalg on formal andinformal
caregivergroviding help and care in different living environments, frossidential homego
individual houses

Considering theontext of demographic change around the wotige challenges for caregivers
are increasingly demanding and the consequences on their physical and mental conditions are
reflected earlier and have clear consequences otirtlegel of productivity and absgeeism. In

The Healthy Life Years indicator (HLY) is a European structural indicator compuEedosta. HLY
measures the number of remaining years that a person of a certain age is expected to live without
disability. It is actually a disabilifyee life expectancy


https://web.archive.org/web/20120301003227/http:/epp.eurostat.ec.europa.eu/portal/page/portal/product_details/dataset?p_product_code=HLTH_HLYE
https://en.wikipedia.org/wiki/Life_expectancy

this sense, technologidsave the potential to bessential tools to help older people f&ge in
Placein a healthy and independent way, enhancing socializationsartdnomousroutines for

as long as possible. Likewise, they also have a ligimggal for making caregivers' wodasier
and more effectivein providing social and health care, facilitating their usual tablkster
managng the situation,their routinesand relieving their burdeas well ashe stress symptoms
associated to their work that make them feel depressed, emotionally weakened and isolated.

Additionally, technology has much to offer to the SilveEconomyMarket by opening new

pathways toa more preventive and empowering approacthalthy ageing. These solutiorifs,
RSAA3IYSR FyR AYLIX SYSy i Srieeds\ afidwishesOmiNdRHawe @ifect 6 A (G K dz
benefitsfor older persons in need of care and formal and informal gimees themselvesand

also for the social health care provideas reported byseveral studie4, 5] Moreover, the

caregivers of todawre the future users of the current ICT projects, so their participation is

definitely recommended

Therefore,the involvement and participatiorof both older persons and cagevers, either
promoted by local authorities or by NGQs, the design and development of technological
solutionsthrough aco-creation procesthat engagesll relevant stakeholderswvill have a highly
positiveimpacton the success of the technolicgl ®lution.

This documenis focused on the patrticipation of cargiveisin the development of ICT solutions
andof the corresponding business models

CHALLENGES TO BE ADDRESSED

Aco-creation process arounthe development of technologiesan include different actors and
stakeholdersand whenit is related with ICT foolder personsthe good practice should be to
engage the older persons and their network (e.g. caregivers, family, relatives, neighbours, etc)
from the beginning. Departing from this, once theareation process aims to develop an ICT
solutionfor older personsas the primary endiser [], it is usualformal caregivers encourage

and motivate older persons to get involved in the ICT developmemlyiging inputs and
feedback But sometimescaregiversare not thefinal usersof the technology- they are the
secondary end userspthey do not feel fully engaged in this process. Several reasons can be
described:

Even though they understand the importance and benefits of the innovative
technologiest y 2f RSNJ LIS2 L) SQa fA@gSazr (KS@ &a2YSK294
solutions in their (caregivers) own routines, because chaagalways a challenging

process.

When caregivers are replacing the older persons interests in thereation process,
acting as surrogates, it is difficult to keep them engaged and motivated stages,
since their heavy burden in care tasks along with some lack of digital literaty an
communicatiorskills[4, 5]hinders their adherence tthe assessment and validation of
ICT.

Furthermore, #1ce thecaregiverss A f £ 0S02YS GKS aySég ,2ft RSNJ LISNE 2y
consideing their experienceand contributionsis highly important for thelevelopment of
useful solutions foAgeing in place



CONCEPT AND METHODOLOGY

Starting from the challenges identified in the reviewed literature and from the experience in
projects relatedto ICTand AgeFriendly Environmenighe outcome of thisdocument can be
translated into the conceptpresented in the figure below:

DESIGNING LEAN VALIDATION

FOR USABILITY

MARKET
USER-CENTRED
DESIGN PRODUCT
DART MODEL
SCRUM APPROACH USER-CENTRED DESIGN

DESIGNING FOR USABILITY
DESIGN THINKING

Figurel: Caregivers' role on ICT for AB&n elaboration)

This concept is grounded on three pillars:

1. The steps of ICT technology development and exploitation
a. initial requirements;

development;

testing and validation;

exploitation.

oo

2. The existing c@reation methodologies

DART Model;

UserCentred Design;

Design thinking for social innovation mettadgy;
SCRUM approach;

Lean Validation.

® 20T

3. The experience ahe working groupparticipants runninglCT projects foAge-related
challenges
a. CARICTICTbased solutions for caregivers;
b. CITISENSEDevelopment of sensebased Citizen®©bservatory Community for
improving quality of life in cities;



o

E.CA.R.E: Community model for social isolation intervention of older persons;

d. GrowMeUp- robotic system to support older persons carrying out their daily
life activities;

e. ICTA4Life ICT sernees for life improvement for the elderly and people affected
by neurodegenerative diseases;

f. Intent Care educational technological resource for family carers;

g. KWIDO_TELECARMulti device software platform for caring elderly patients
at home;

h. MOVECARBMultiple-actOrs Virtual Empathic CARgiver for the Elder;

I. TSBankTime and Skill Bank for Active Ageing.

It intends to articulate these 3 pillars and to define a list of actions that could help the technical
LI NIYSNE (G2 AyONBFrasS GKS OFNBIAGSNBQ LI NIAOALI
technological solutions, thus facilitating their adjustmeattie realuser andmarket needs.

After having identified the challenges and thpFoposed objectives, the theoretical and

experimental framework is described. It is based on desk research that idenkié most

common steps of the ICT development lifeley and the most common co-creation

methodologies used in Agelated ICprojects grounded on a literature review on this matter

Elaborating a the results of thedeskresearch the discussiorbetween each step anctlated

co-creation methodolo@s is described in a theoretical framework and complemented with

examples of good practices implemented ICT projects foragerelated challenges.

| 2yaSldsSyiates AGa 2dzi02YS Aa (GKS ftAaG 2F | OGA2y
different stepsof the innovative technological solutions'-©oeation.

The Qollaborative Work which led to the development of the above concepid the present

documentF2f t 26 SR | YS(iK2R2f 238 [7Thwhidhidbrydhired ik tireel KS G a2
iterative steps: (1) Discovery (research to define what is the problem to solve or idea to pursue);

(2) Options (desk research to identify potential solutions and good practices); and (3) Delivery
(elaborate a document for public consultation and disseridma collect and integrate feedback

into a green paper and assess the impact).

THEORETICAL & EXPERIMENTAL FRAMEWORK

This sectionaddressesthe theoretical and experimentaframework that relats each ce
creation methodology selected with the mdivur steps of the ICT developmeptocesq8] and
the lessons learned from good practices implemented in several Eurgmegcts to design,
develop, test and validate ICT solutionsdgeing well

Based on the knowledge, experience aoodntributions of the partners participating in this
Gollaborative Work, some projects and methodologies considersigood examples of co
creation were selected and they will be further detailed and used as examples in this section
and further on the doementto discuss thdour-steplist of actions developed.



Initial Requirements | Theoretical & Experimental Discussion

The first inputs when starting the development of a solution should be based on the main
challengesneedsand preferencegelt by the dder persons antheir caregiversOnce theneeds

have been clearly identifiedthe development process begingth the defintion and then
designof the system where the associated requirements are specifiethiash as possibldo
ensure the solution mateesthe expectations that all involved partids.is recommendedhat

all parties should be involved at this stage of the process, maimbwill use thetechnologyin

the end, since they have crucial information about their needs and how they ettpentto be
answered by the solution under development

Theoretical Framework

Prahalad and Ramaswar{§] propose to analyse the ecreation value throughhe 6DARE
model, an acronym that stands foflour components Dialogue, Access, Risk/Benefit and
Transparency. For the scope of this documehte Dialogue component seems to be an
important concept to take into consideration during the initial requirementthe
communication between the end user atite different sakeholders in a projeds a process to

be observed by action and reaction promoting the creativity, innovation and mutual learning
during the period where the developers/designers gegheringneeds and expectations from
the end userstrying to mapthem in terms oftechnical requirements and specifications.

According NDWE T., Jumbam N. and Isabirye N. (2017§tibercentred desigi (UCD)

approachis a methodology that involvesnd usersthroughout all stages ahe development

LIFe@Ay3d FGdSyaGaAzy (2 aidl 1SK2ft RSNEen@aMEOY ¥BBRAZYAQ
sociocultural circumstances, characteristics, attitudes, preferences and other user attributes

[10]. Although this is a methodology to take into catesition throughout all theoretical

framework of this document, regarding the initial requirements step the authoggest that

finding a suitable methodology tidentify initialrequirements is needed so that developeen

meet the endusem@ €Xxpectatins, creating a shared knowledge relationship thatlwvithgvalue

to the whole ICT development process

Finally, i K $esign thinking for social innovatiah methodology [11] could provide an
important insight to this stage of the process. According tonBrand Wyatt(2010) it is not
enough to aslend userswvhat they want. They suggest technical partnersalso implement
tools enabling the collection ofomplementary information, since tlgenay not beexpresged
spontaneoushby end usersor not be understood/interpreted the same way by designers or
developers who are used to a differeqhamely: more technical language.

Experimental Framework

According to the experience of sevenadrticipants in this Collaborative Work involved in
researchprojects [12 - 20] which aim to test and validate 1G&chnologiesfor Agerelated
challenges some good practicebiave been identified to collect data relating to initial
requirements

Onthe one hand, if the caregiver is the end user of teehnology, t is important to limit the
length of questionnaire and interviews, particularly for the informal carers, to avoid having

7



negative effects on the results of the data collecti@ng. important dropout rates) On the
other hand,it is important b consider their digital literacy levg?1], so thatan adequate
protocol is developedaccordingly. It is suggested also to use group techniques, since the
informal and friendly context disinhibits the participants exchanging more opinions and ideas,
in a natural way. In case the caregivers are not the end users téd¢haology(e.g. theend user

is an older personjt is important to invite caregivers for the initigdquirements gathering
since they could act as a moderator of the discussion regarding the group taekragd their
presence makes the end users feel more comfortablea@ndident to share their expectations.
Once the requirements gathering is finalised and translated to the technical requirements and
specifications, the caregivecan be askedb review it to make sure that the requirements list
iswell prioritized andccanbe a good practice.

Moreover, considering Groenevekt al. [22] findings, it is important also to consider the
potential conflict that could emerge within and between the ussguirementsand those of the
(informal caregivers. The latter have the peption of dissonance related to the need of having

a relief and time to relax and reduce their burden on one side and, at the same time, the need
to control andmonitor the safety hie persons they care for with the help of ICT functionalities
This studyhighlights the importancé 2 Sy 3aF 3S Ff a2 GKS t20Ff &adl | SK;
design process. Neighbouggneralpractitioners and social workers should play a relevant role

in bridging the gaps, ensuring a closer help and connection aroloieg pegle and informal
caregives, when needed. The suggested approach is to map the multi context of life where the
ICT solutions are foreseen in a broader way rather than having in mind only the end users and
AYTF2NXIEE OFNBIAGSNEAQ DASHgLRAYyGAD

Discussion

There isno doubt about the importance of the communication component across all the
innovation process. However, it is on the initial requirement stage that it has a significant role
to engage and strength the information sharing between the potentialrsisend the
developers/technical team. Regarditige traditional requirements gatheringechniques from
(informal caregivers, the experience of implementing projects suggeatsasinghe lengthof

the protocol and complement the individual data collectiwith group techniques. Even when
they are not theprimary end usersof the technology, it is crucial to engagéth (in)formal
carggiversfrom an early stageso theycancomplement the gathering of requiremenisth their
owns For exampledesign thirkingfor social innovation [1linethodologyworkedwith formal
caregivers to better interpret their cultural and functional nedgsaskngthem to make small
videos about their needs and aspiratiorisallowedthe developers to collect complementary
information that helged themprioritizing the list of resulting requirements.

Furthermore, it is useful to consider the contextual use of ICT when the initial requirements are
collected using a communiyased cedesign that embraces the social relationshgmong

older people, informal caregivers and other relevant health and social actors to reach the
appropriate use of technology.



Development | Theoretical & Experimental Discussion

Once the needs and expectations from the end usercaliected and translated to a detailed
technical requirement and specification list, a schedule is made, and the development phase is
implemented mainly by the technical partners in order to execute all technical work needed
[23].

Theoretical Framework

Again, UserCentred Design[24] is an important methodology to consider at this stage.
Implementing an iterative process involving users throughout the design and development stage
is crucial, since inakespossible to have a continuous analysis and feellzatlection from the

user, a®ften as necessary arid make sure thesolutionsare being developed in the right way
from the beginning.

As Gould and Lew{d985)indicate in their papeDesigning for Usability: Key Principles and
What Designers ThinK25], the third principle focuses on the importance of iteration.
Developing the product in an iterative way, enabling a process of cycles of design, test,
measurement and redesign, starts a dialectical process between the users and the desmighers
developers that ensures treolutionA & LISNXY I ySy Gt e T RFELISR F O02NRAY:

The development process of an I@pplicationfor AFE is complex. Thereformaximum
flexibility and appropriate control is requiredSCRUM[26] is an approach that enables
development teams to operate adaptively within a complex environment using imprecise
processesThe SCRUM approach assumes that the analysis, design, and development processes
in the Sprint phase are unpredictable. A control mechanism is usedntanage the
unpredictability and control the risk. Flexibility, responsiveness, and reliability are the results.

In the agile SCRUMworld, instead of providing complete, detailed descriptions of how
everything is to be done on a project, much of it i$ lgf to the SCRUMoftware development
tean?. This ishased on the fact thathe team will know best how to solve the technological
problem they areonfronted with This is why inGRUMlevelopmenta sprint planning meeting

is described in terms of theedired outcome (a commitment to a set of features to be developed
in the next sprint) instead of a set of Entry criteria, Task definitions, Validation criteria, Exit
criteria (ETVX) and so on, as it would be provided in most methodologi&d)drelies ona
selforganizing, crostunctional team. Th&6&CRUMeam is seHorganizingasthere is no overall
team leader who decides which person will do which task or how a problem will be sélved.
team is cross functional, meaning every stakeholder is neededk® & feature from idea to
implementation.

2is a regular, repeatable work cycle in SCRUM methodology during which work is completed and made
ready for reviewTECHOPEDIA websiBerum Spirit definition.

In https://www.techopedia.com/definition/13687/scrunsprintacceded on 17.06.2018.

SMOUNTAIN GOAT SOFTWARE welssitam Definition.

In https://www.mountaingoatsoftware.com/agile/scruracceded on 17.06.2018.



https://www.techopedia.com/definition/13687/scrum-sprint
https://www.mountaingoatsoftware.com/agile/scrum

Experimental Framework

According to the experience dfie working group participants wolved inEuropeanresearch
projects[15] which aim to test and validate ICT technologies foelated challenges, twgood
practices could be extracted:

1 - Implement an inclusive usén-the-loop* during the development proceggermits thatthe
system mees their needs as close as possible. According to the different stages of the
technology maturation level, differenypes of users should be considered to test and provide
feedback, according to their skills and abilitiéshe technology maturation level is too low, the
user test should be run in the lalperformed by developers/integrators; when it is more
maturated it should then berun inreal life environments to be tested ke secondaryend
users(the caregiversand onlylater going to theprimaryend usergthe older people). Doing it

in this way,on the one hand developers will receive a concrete feedbachtthallows them to
deliver a more realistitechnologyto the end users;on the other hand the technology will be
delivered when all mandatory requests are checked by its caregivers, so that the level of
requirementsfrom the end user can be also managed in a proper way.

2 -Due to unforeseen technical problems during the development staigeinitportant to design

an alternative scenarioin order to make sure that the main goals/functionalities of the
technology will be able to be tested by the ensers[13] and the expectations initially created

will not be fully broken. Thereforgroviding a clear and transparent explanation about the
possible failure risks from the beginning is also important to keep the caregivers and older
persons clearly informed, so they could feel more confident dutiegvholeprocess.

Discussion

Although literatue indicates this step of the ICT life cycle as a complexchalienging one,
being more focused on development isspui¢ is clear tlat endusersneed to be engageduring
this stageby an iterative processsothat theycan followand provia feedback.

When the technology is tested following this framework, the developers do not need to wait for
the testing period to solve small issues that are crucial to user acceptance. This iterative process
also allows the developers to save time and money sincg #ne collecting early feedback to
deliver a technology as mature as possible for the testing period. On the side efidhesers,
GKSe R2y Qi 7TSSft with Nkiechhlody Kéadiress Lew@iRi) 4nd tficiefore

to test technologies that may still have major flawkarticipatory and calesign processes can
generatehigh expectationson the side of potential endisers who mayhave difficulties in
adjustingtheir requirementgo the stateof-the-art solutions in different ICT aredswiting them

to participate in thevalidation later in time will also allow them to already experiment more
matured products that they may easily assess as they can already integrate them in their daily
routines and activies.

4having the user following the all development workflow, intervening with small tests, if needed.

10



Test and Validation | Theoretical & Experimental Discussion

Once the technology is developed, implemented and integrated from the technical point of
view, end users will test and validati in a real environment. This step could be a challenge
because of the existing gap between the expectationthefusershow far their requirements
have beenconsideredand developedand what TRLwas achieved. The results and feedback
collected at this stage are a very useful tooltlsat the technologymay beimproved according

to their feedback. This is an iterative staged depending on the evaluation results, some
technical refinements might need to be implemented, tested and evaluated again until the
validation is ended. It is important that all critical requirements are achieved at this stage, to
avoid much more hours/cas refining thetechnology at a later stage

Theoretical Framework

There is a wide range of literature focusing on the importanceser-Centred Design(UCD)

YR AtGa NBfS@OlIyOS Ay GKS GSadAiy3a F@eBypapert A RF (A 2y
[25] is today stillvalidand offers a clear overview of the three principtetevant for UCDearly

focus on userempirical measurement using prototypesditerative design. The authors make

the difference between understanding potentiahd users and identifying and stereotyping

them - the importance is to get the designers to work in close contact withethegusers by

performing interviewsand observinghem as appropriate methods to be applied prior to design.
OYLIANROLFE S@Ffdzr A2y YSGiK2Ra |NB Ffaz2z NBO2YYSy
with the tested prototypes and their performance and reactions should be observed, recorded

and analysed

Experimental Framework

According to the experience of severairking group participants involved European projects
[12-13, 1519 that aim to test and validate ICT solutions for Agtated challenges, during the
test and validation in real enviroment stage, some good practices could be extracted:

1-Besides the protocdhat formalizestheir participation,it should be provided tthe endusers

and carerspractical, clear and friendly information (videos, infographszhieme$} about the

main objective of thénnovative technologythe involvement required, all ethical and privacy
issues related with their participation and the data collected, stressiegrttportance of their
participation for the success of the technology in the market. All these could make the difference
in their engagement.

2 - The training session is an important step to have successful ICT validation process. Making a
session where th technical developers togiger with atrusted person (e.gfiormal caregiver)

could provide a clear and simple explanation of the aims oteébhnology the practical issues

that need to be tested and evaluateahd the conditions in which the testing wilke place

(when, what and how theest/validationis expected to be carried out). When the caregivers are

not the primary enduserof a technologyit is important to highlight the benefits of trsolution

for the older person as well aw clarify the kenefits secondary endusers (that may be
caregiversvill achieve in terms of burden, quality of life, eifcthe technology is proven to be

11



of addedvalue. It also stimulatesaregiverso engageolder persongo be active during the
testing and validaain period.

3 - Creatinga team during the ICT testing peridtat we can refer to at A yy 2 @l GA2Y
I YOl &alis & Ni#ay tonotivate and engage them informally during this period.

4 - The inclusive usen-the-loop process describedarlieris also a god practice to consider
during this stage, since several test periods are needed until the validation is ended.

5 - Providing feedback to all participants to the testing and validation phase and shating
caregivers the testing results aadl further work is recommendedso theycan understandhe
outcomes of their contribution.It can take the form of a dedicategbssionwhere participants
to the testing and validation phase are asked to presamhe of the results to thetakeholders

6 - Sinceseveral period of testsmaybe needed and depending on the scope of the tests, the
caregivers analder personsvho collaborate in previous phases should patticipatein this
testing phase to avoid aryias.

Discussion

The literature references higlglited in this sectiormre widely knownHaving a focus on user
engagemenat this stage of the process is very importanto collectreliableconclusions about

the usability and usefulness of the technology. The feedback collected will provide crucial
information toevaluatethe technology and probably more test sessions/pesinill be needed

until a finalversionis accomplishedaccordingo the iterative process suggested by Gould and
Lewis or the UCD approach.

However, he iterative process between testing, results and the decision to test it again or go to
the market is not salear. A suggestion to keep user engagement could be to praadegivers
(even when they are ngtrimaryend usersof the solution clear and usr-friendly information
about all stepgomposing thaestingand validatiorperiod so they can fully understand atis
expected from them and from the old@ersonsonce the conclusions of the tests are mietis
recommended tashow them in a simple wathe issues that still need to be solved. A concrete
preparation of thetest periodevaluation also influences the engagement level oféahdusers

¢ besidesusingquestionnaire as it is more usual, is also important to track the motivation
and the outines of theendusers, since the information provided in the evaluation proceag

also envisage the results, for examplge torecent events in their lives

12



Exploitation | Theoretical & Experimental Discussion

The value of insights fromaregivers has been used to assess the potential of innovative
technologies for AFE so fdn parallel with the progress achieved in the previous phaites,
contribution of caregiverdt is also important for the development of a successful business
strategy capable tdring theinnovation irto the market And this effortshould start from the
initial requirements stage, being consolidated after the test and validation pHadact, this
discussion is a challenge for the whole society and there arensiily questions to be answered.
For the scope of this document, the issues of relevance are related to the proelattd
business modelthe collection of intentions about the user's willingness to pay and the
identification of potential funders, consading thevariety of contexts where technologies for
AFE can be used.

Theoretical Framework

According to theLean validation approach27] a group of questions should be taken into
consideration.The author suggestexploringand investigaing if users aresomehowavailable

to pay for a solution that cameet their needs and preferencek order to collect insights that
could answer these questions, Lean recommends carrying our specific experiments: (1) to
implement a competor analysis to understand if in the future someone is tryingneet the

al YS dza S NA @ndhanwibyCaie ldding ig (2)do carry out a customer survey/interview
to collect useful information about how they expect the product coamdwer their denands

what it means for them and their availability to pay; (3) to compare two versions of the solution
to determine which one performs better; (4) to implementpee-selling action supported by
online platforms and media channels to find out if the cuséw is willing to pay and/or who can

be the potential funders of the solution in the future.

Experimental Framework

According to the experience of severairking groupparticipantsinvolved inEuropean projects
that aim to test and validate 1GSblutions for Ageelated challenges, some good examples of
exploitation plan/business strategy could be extracted for this section of the document:

1 ¢ TSBank2Q] project developed a service that matches volunteer service with needs. The
purpose is to fous on specific areas, for example tourism, where older adults can provide
services, share their experience, keep active and at the same time get their contributions
recognised and rewarded. In terms of exploitation stratetfyis project has led to the
development of the silverskills platforfi28] that was the outcome of a validation effort, based

on a mix of business model canvas and lean experiments. This work involved many older adults
in Switzerland and in Romania, and the use of focus groups andngqgrkitotypes$ from the
beginning was instrumental to keep the caregivers (responsible for guaranteeing the adherence
of older adults and for acting as their surrogates) engaged during the two iterations that were
planned in the development process.

C2tft2oAayad G(KS dGaAyAYdzy +AFo6fS t NBRdzOGE oda+t 0 | LILINE
experimentation.
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2 - ICT4Life[16] is a project focusing on the development of an Integrated Care Platform to

AadzLILR2 NI tFNJAyaz2yQa FyR i1 KSAYSNRaE RA&aSIHasS LI
social and health professionals that cdoe them. ThelCT4Lifeglatform exploitation requires

an integrated care approach on the target care scenario with the involvement of the patients

and their caregivers in the care process. This project involves theigerd during an iterative

testing process before the pilotgathering their feedback on the technology and its potential

application in daily care processes thanks to focus groups and questionnaires. During the pilots

a survey for wider target groups was carried out supported by multimedia information for
responcents. All this process enables the project to make an analysis from a qualitative and
guantitative point of view supporting better information for the project exploitation plan.

3-TheE.CA.R.E. ProjedtL4] objective is the analysis and application ethniques and tools

for the reduction of social isolation and psychological, physical and relational difficulties of older
persons living in their own home or in llome madeavailable to themby the public
administration. The pilot is being implemented®ir?2 dzNJ a8 A 4 Sa GKNRdzZZIK | &t SN&
as a grid analysis of the potential senior profile also in terms of personal relationships, especially
with relatives and informal caregivers that could be engaged into the project as a remote
supervisor conneted to seniors by ICT solutions. Considering the main needs and critical points
that will rise from the items of the tool, the delivery of E.CA.R.E. ICT platform will be highly
customized in terms of functionalities and senior connections with relatiweghbours and

care provider organizations. The empowerment of users and the opportunity to make them
more in control about its life will kel careprovider organizations to define a range of prices
GKFG akKz2dzZ R 0S I-orAy2yW SR ¢ gelisEi wilfingl# pay @ong tieSime.

This last point it still to be an open issue that will engage Public Authorities and the Health
System into the discussion about if and how tiaegable to deliver economical contribution to
users in a mix of publipfivate payment that will foster the demand of eHealth services.

4 - The Aarhus Municipality has a policy stratg2f§] implementedthat aims to test and validate
innovative solutionghat mayimprove the quality of life of theiageingcitizens by trying to

keep them healthy and autonomous at home. The Municipality invested on a Primary Task
Centre for Assisted living technology in cooperation with other departments within Health and
Care and relevant external partneregearch/academisacompanies andnd user3 to seek, test,
develop and implement welfare technological solutionkhis Centrecan provide citizens
increased selfeliability and independent livingporomoting the growth of the local economy
through the improvement of the workingonditions and efficiencyThe main strategy is
investing on technology from the test and evaluation stage to the public procurement and full
scale implementation in case of success. Although this is an investment priority for the
Municipality, it is a complex methodology sincé is not possible to usa unique evaluation
methodology for all technologies and it is very hard to use casdiesfrom other countries,
since the workflow from each country varies a lot.
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Discussion

The literature related to thexploitation plan is very well known and has been consolidated in
the different sectors of the economy. Howeveegardingits success in the Silvétconomy
Market, we can admit that there is no methodology/model that serves all the strategies and that
it is necessary to consider multiple variables when designing the business strategy. From the
research described above, which is only representative of its vast size and complexity, it is
possible to conclude that the involvement of caregivatrthis stageis still crucial, now from a
different point of view- as a potential consumer/client.

The literature suggests the implementation of a customer survey angeglfimg actions using
online tools to capture detailed information about the consumption prefee=s) The combined
implementation of existing methodologies is also a good practice already implemented in
European projects, and the focus groups or interviews with caregivers and other target
audiences (includinghe wide publi} have been referenced as\veery important source to
support the definition of business plans. Finally, an aspect to consider at this stage is the
sustainability in the market.

In this section, examples of exploitation plans were mentioned in collaboration with local public
entitiesand private entities, in order to optimize the sustainability of the technologies of AFE in
the future, since as the effectiveness for people and for the economy is demonstrated, it is
necessary to implement a strategy that fairly shares the besweendifferent actors.
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LIST OF ACTIONS

Based on the Theoretical and Experimental Framework discussion a list of actions is suggested
to be appliedduring the life cycle of ICT for AFE projects, in order to maximize the engagement
of caregivers at afitages.

INITIAL REQUIREMENTS

Refine the protocol and complement the individual data collection with group techniques (e.g. focus group,
1 thinking aloud, informal interviews) to be possible gather complementary information about their
o sociocultural preferences.

2. Structure a protocol according to the literacy (digital, technical and economical) of the respondents.
3 Even though caregivers are not the (only) final users of the technology, include them from an early stage, so
° they could complement and validate the data collected.

DOd| U

4 Accompany the caregivers for a period of time in their daily routines and the care process to better
® understand their workflow to acknowledge what the key functionalities of the technology should be.

DEVELOPMENT

Implement an inclusive user-in-the-loop methodology; depending on the different stages of the technology
5 maturation, different target group of users (secondary or primary end-users) should be invited to perform the
i tests and to provide feedback.

)

)

6. Identify a person of trust for older people to be able to rely on a surrogate if they feel the need to.

TEST AND VALIDATION

7 Provide clear and user-friendly information (videos, infographics, schemes) with the main aims of the
@ technology, the involvement required (when, what and how) as well as ethical and privacy issues.

Organize a training session between developers, end-users and their care network with the support of
8. previous materials to clarify the process, answer questions and to make sure they fully understand the
benefits of the technologies in their lives and the importance of their contribution to the process.

9 Create and promote a “innovation ambassadors” team to promote adhesion to the innovative solution and
® collect essential feedback from caregivers and older persons end users.

Share friendly information about the validation results and the further work that is still to be done, so that
10. participants to the co-creation of the solution (both caregivers and older adults depending on who was
involved) can understand their importance in the process.

D0 OO

EXPLOITATION

Understand with the caregivers, since the beginning, what business models are possible (namely: directly paid
11. by the end-user of the solution or regulated market) to adjust the solution to a feasible exploitation strategy
using a simple and user-friendly language so they can get familiar with this topic.

12 Define experiments that can be easily deployed to test the solution (or part of the solution) and validate
@ assumptions made in the development process.

13 Run focus groups with caregivers to validate assumptions and get caregivers active in the business model
@ validation process.

1 4 Adapt the business cases to each country or region, according to the profile of each region, culture and
@ preferences (e.g. welfare system, family structure, cultural habits, etc.).

Combine different methodologies to gather feedback from different type of potential customers. Engage
15. them with easy to understand online surveys in order to gather their willingness to use the technology in
their lives.

apleneneIine
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CONCLUSION

The main objective of thiSollaborativeWork was to identify and propose a set of actions that
could leverageand enhancethe contribution and involvement of caregivers throughdbe
development process of innovative ICT for AFEusiohs. The final resulhighlights the
importance to engagendusers (both direct users that may be either older persons themselves
or carggivers and indirect or irregular users that may be informal carers, relatives,dtdng

all stages, and also tochallengngit is tokeepthem engaged and motivated during tishole
process.This difficulty stresses the need to have this approach endorsed and supported by
authorities (either local, national or European) a@Os.

In order to support the technical teams in the difficult task of guaranteeing a constant
contribution from caregivers during all steps, especially when they are ngtrthmary enduser

of the technologies, th&€JINB &4 Sy (I Rarddidey&®i dn IGT foAFE was developedit

is based on a threfold concept composed of:(1) the steps of an ICT development and
exploitation project, (2) a set of selected-ceation methodologies and (3gedback from
experiencedD4/C2EIRAHAActiongroupspartners running ICTAge-related projecs.

Theoretical and experimental framewomkere collectedto highlight the similarities between
the selected cecreation methodologies anthe concrete practices already implemented and
tested in projects related with the engagemt of caregivers in the Ageelated ICT process, for
each step of the lifecycle of the projects. The outcome of this discussion originébedstep

list of actions that can be used by different stakeholders during the development of new
technological solutions that could correspond closdo their needs by including the
contributions of caregivers

Although the discussion under this document was made step by step, the contributions of
caregivers for the life cycle of projects should be faced aeeative process and flow according

to the developmentprogress achieved so far or should be repeated umtibtureuser readiness
level isachieved. This will allosavingime and money sincegechnical teamsre collecting early
feedback to deliver aolutionas mature as possible to the testing and validation periodiand
line with end dz& SedfBecations. Also, the importance tife implementation of cecreation
methodologies throughout this cycie cleary demonstratel, explaininghow they could fit in
more than one step of the cycle.

Among the list ofictions,it is clear thathaving gpragmaticand constant communication with
caregivers andlder persongluring all stagescrucial to deliver a solutiodloser to their needs
and with the potential to reach the market successfully. The recommendation is to adapt
traditional data collection techniques this process. Especially when the caregivers are not the
final users of the solutigyit is important b engage them in the process, so they camplement

the information collectedwith their perspective of secondary eatser. This document also
recommends their participation during théevelopment of theexploitation plan once the
solution istechnicallyvalidated,in order to collect insightas potential customex

In addition to the advantages of implementing thist throughout all phases of technology
development and exploitation, we believe the involvement of caregivesin ongoing basis can
also be beneficial to decrease the lack of digital literacy and hdd#éhacy in society.

8A list of partners havingontributed to this collaborative work is available in acknowledgensestion
at the beginning of the document
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Consequently, their contribution to the product developmi@rocess will contribute to increase
their belief in the benefits of using technolpn the lives of older people and thus contribute

to a stronger and more sustainable Silver Economy in the future. In orderatdmizethe
sustainability of these products in the future, it is necessary to implement a strategy that fairly
shares the cost and benefits between the different stakeholdevghere a common agenda
between local and regional authorities, health and care social providers and private entities
should be implemented according the profile of each country and target group.

This doamentreflectsthe result ofacollaborationbetween the members of the EMHA C2/D4
Action Groupsthat took placefrom April to July 201,8complemented by a public discussion
that started at the AAL Forum 2018 atietn conducted orine until the end 6 October 2018
This document, referred t@ white paper, is the final report that lists good practices and
proposes an approach for the involvement of caregivers in the development of innogéiive
solutionsfor AFE Thiswhite paper aims topromote and disseminate these best practices
amongst authoritiesNGOsand other relevant stakeholderso promote its use and contribute
to abetter development ofCl-based solutions for RE

As all research, answers lead to new questions and severalispgesare still to be tackled as

future work.¢ KS LINRP LR ASR | QGA2y-aXMaGFrwida 100AE G 2N |
seldom the case. Etlography target group, country/region and culture need to bddressed

when designing @oncreteapproat. Moreover,the literacy level (and specifically thedigital

literacy) of both the caregivers and the older people is a very important aspect to corzidér.

learning strategiesnot only for the digital skills but alstouttechnical language related the

exploitation, should be considered to help the communicatibetween the users andhe

development team A cost benefitanalysiscombined with a common agenda between the

different stakeholdersare also instrumental to ensure thengagement and commitment of

caregivers throughout thentire solution life cycle.
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