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social economy organisations that seeks to promote tourism experiences for the elderly and underlying active ageing. The design 
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1. Introduction 

Contemporary society is facing an unprecedented ageing process due to the increase in overall life expectancy 
and, consequently, an ever-growing number of elderly people. The total population of the European Union, in 
average per year, is projected to increase from 511 million in 2016 to 520 million in 2070 [1]. This phenomenon 
brings both challenges and opportunities to modern society. Some industries, like Health and Tourism, have already 
started to adapt so as to take advantage of this ageing process. The emergence of active ageing practices in the 
tourism industry, along with the growing importance of the elderly quality of life, has increased the interest and 
willingness to participate in this specific type of touristic activities. It encourages, as well, the senior tourism 
segment, boosts job creation and helps to combat the seasonal nature of the tourism sector. The ageing phenomenon 
also affects Portugal where a large number of elderly people have lack economic and financial resources and face 
increased economic and social difficulties as the population grows. Tourist packages targeting this group need to be 
adapted to address its profile [2]. 

The Information and Communication Technologies (ICT) allowed the development of systems that enabled the 
creation and establishment of a vast network of information encompassing the various tourism industry actors, which 
is now essential to improving tourism industry performance. The Web 2.0 introduced and streamlined profound 
changes in the distribution channel relationships [3]: new communication dynamics (new producers and new 
consumers), new business models, proximity to customers, flexibility in providing and sharing information. This has 
also resulted in changes in tourists’ behaviour when selecting destinations, planning travel and sharing experiences 
[4]. Naturally, with the growth of Travel 2.0 applications – Web 2.0 applied to tourism (e.g., Booking.com) –, a 
different type of consumer behaviour has emerged, who can easily access information and share contents, opinions 
and suggestions in a non-formal and collaborative way; moreover, they can decisively influence and be influenced 
by other tourists/consumers [5]. 

In Travel 2.0 services, tourists find support and mediation for the three critical stages of the tourist experience [6]: 
(1) pre-experience (before travelling), which is built based on experiences shared by others; (2) the experience 
(during the trip or stay) through the real-time use of mobile applications; (3) post-experience (after travelling) 
through the sharing of comments/stories, reviews and emotions that reflect the lived experience. Web 2.0 
applications in conjunction with mobile device technologies provide an essential ecosystem in the support of the 
three moments of the tourist experience continuum [7]. 

E-Tourism is a living and dynamic ecosystem in continuous change and growth, that is influenced not only by 
technology but also by human variables, that is by users and their emotions, their willingness to communicate and 
establish relationships and also their wants and needs [8]. 

Grounded on these concepts, this paper presents the VOLTO JÁ Information System (VJIS) which aims to 
operationalise and give support to the business model of the VOLTO JÁ Project [2]. 

This paper is organised as follows: section 2 presents the research background and the research methodology; 
section 3 describes the VJIS core business processes, main functionalities, and block architecture proposal; and 
section 4 advances preliminary results, conclusions, and further work.   

2. Research background and Methodology 

2.1. The VOLTO JÁ Project 

The promotion of active ageing is a challenge for governments. A large number of studies have shown that 
participation in social tourism for seniors contributes to healthy and active ageing, preventing dependent situations 
and improving the quality of life of elderly people, which in turn reduces public spending on health and social 
services and the burden on informal caregivers [9]. The VOLTO JÁ Project is closely connected with the 
opportunities generated by the Portuguese tradition in Tourism and by making this available to the Social Economy, 
creating social value. The project focuses on Social Tourism for low-income groups, particularly institutionalised 
seniors, who would not otherwise go on holiday. A particular focus is placed on the elderly population’s motivations 
to experience new cultural expressions and on the impact that this process may have on their active ageing and 
quality of life. As shown in figure 1, VOLTO JÁ is essentially a social senior exchange programme between Social 
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Economy Entities (SEE) that promote cultural, touristic and artistic experiences. It encompasses a set of activities 
that have a direct impact on the mobility and active ageing of seniors. 

The project is based on an innovative social tourism business model (STBM) [2] in the social economy sector, for 
elderly people institutionalised in homes for senior citizens or nursing homes. It will be implemented through a 
network of SEE that guarantees the exchange of services in the Alentejo region (Portugal). The STBM was designed 
using the Osterwalder e Pigneur [10] and will be operationalised through an IS (VJIS) that is being developed.  

 

Fig. 1. VOLTO JÁ Business Model overview. 

The project is supported by a multidisciplinary team from academia and SEE. The SEE are key stakeholders 
since they are both clients and providers and, additionally, the pilot test will be performed in these institutions. 

2.2. Research Methodology 

Information Systems research is usually an interdisciplinary domain and is anchored at the confluence of people, 
organisations, and technologies, that is, in the study of the effects of IS on the behaviour of individuals, groups and 
organisations [11]. This research is designed according to the Design Science framework in Information Systems 
[11] [12] that comprises three research cycles: (1) Relevance Cycle; (2) Design Cycle; and (3) Rigor Cycle. The 
research activities of this project (Design Cycle) are related to the development of a software artefact and an 
instantiation that will operationalise the VOLTO JÁ Business Model in a real scenario of elderly mobility, aiming to 
assess the utility, efficiency, and quality of the artefact [11], in order to achieve the goals of the project.  

The design of the software artefact (VJIS) was guided by the Dynamic Systems Development Method framework 
(DSDM) [13] [14]. The Feasibility study (first step of the framework) was included in the VOLTO JÁ Project, so it 
was out of our scope. This work encompasses only the Business study, and then the functional model iteration and 
implementation iteration. 

The Business study comprised the definition of the Business Process Model (presented on the next section) and 
the requirements management: (1) the requirement elicitation; (2) specification and (3) validation.  

3. Volto Já Information System 

3.1. Core Business Processes 

The Business Model Canvas [10] of the STBM allowed us to identify some critical elements, such as partners, 
activities, resources, customers, and relationships, for the design of the proposed IS (VJIS). The operationalisation 
of the STBM will be based on eight core business processes (figure 2): (1) Enrolment; (2) Participant 
administration; (3) Offer administration; (4) Demand administration; (5) Mediation; (6) 
Communication/Negotiation; (7) Mobility administration; and (8) Assessment.  
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Fig. 2. Volto Já Core Business Processes  

The Enrolment allows the SEE Director (SEED) to subscribe to the partnership. This is controlled and validated 
by the VJIS administrator. The main characteristics of the SEE are collected and checked. After acceptance, the 
SEED starts the routine administrative activities on: the Participants (elderly), the Offers and the Demands. 
Occasionally, when there is a match between a registered Offer and a Demand (from different SEEs), the SEEDs are 
informed, and Mediation takes place. This is the start of the Communication/Negotiation process where the two 
SEEDs (from different SEEs) exchange proposals until they both agree on the terms of the deal (or perhaps give up). 
Once the agreement is reached, the Mobility Programme and therefore the Mobility Administration starts (the 
check-in of participants and activation and closing of experiences). The Assessment of the Mobility experiences 
begins immediately and allows all participants to register opinions and photos about their experiences. The SEEDs 
validate all this content.  

After the end of each experience and Mobility Programme, the participants make a quantitative assessment. The 
assessment results are essential to the maintenance of the business. 

3.2. Requirements and functionalities 

In the context of the DSDM framework, before entering the iterative component of the development, the 
requirements elicitation was conducted. The list of requirements was produced based on the BM and the underlying 
Business Processes presented above. The consolidated list of requirements includes sixty one items. Each 
requirement received an identification number, a classification (in accordance with its functional and non-functional 
nature; and degree of importance). The MoSCoW technique was used to identify the relevance of each requirement 
on the list [14]. At the end of the process, forty five requirements were identified, of which: twenty seven were 
considered mandatory (Must); nine important (Should); eight suggested (Could); and only one was considered as 
excluded (Won’t). 

All the non-excluded requirements became part of the VJIS functionalities list. Thus, the Use Cases Diagrams 
[15] were represented, grouping in subsystems the identified functionalities. Figure 3 presents the ‘big picture’ Use 
Case diagram representation. In addition of showing the technical requirements (Login and Abandon session) and 
the generic requirement (View public contents), figure 3 also represents almost all of the VOLTO JÁ Core Business 
Processes as packages. The only exception is Enrolment, which is a simple process and simultaneously part of a 
subsystem (Administrate Entities). The other identified processes (e.g. Participant administration, Offer 
administration, Demand administration, Mediation, Communication, Mobility administration and Assessment) are 
represented by the traditional subsystems [15]. 

The Administrate Entities subsystem deals with the data on the partners – SEE. All the relevant operations with 
these economic agents are suitably treated. This subsystem is related to five of the identified requirements. 

The Offer administration subsystem deals with the data on the Social and Cultural activities/experiences that SEE 
can provide to its visitor. This subsystem is related to six requirements. 

The Participant administration subsystem treats the data on the seniors who will participate in the mobility 
experiences. This subsystem implements four requirements. 
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the generic requirement (View public contents), figure 3 also represents almost all of the VOLTO JÁ Core Business 
Processes as packages. The only exception is Enrolment, which is a simple process and simultaneously part of a 
subsystem (Administrate Entities). The other identified processes (e.g. Participant administration, Offer 
administration, Demand administration, Mediation, Communication, Mobility administration and Assessment) are 
represented by the traditional subsystems [15]. 

The Administrate Entities subsystem deals with the data on the partners – SEE. All the relevant operations with 
these economic agents are suitably treated. This subsystem is related to five of the identified requirements. 
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can provide to its visitor. This subsystem is related to six requirements. 

The Participant administration subsystem treats the data on the seniors who will participate in the mobility 
experiences. This subsystem implements four requirements. 

Enrolment 

Offer 
Administration 

Participant 
Administration 

Communication/
Negotiation Mediation 

Demand 
Administration 

Assessment Mobility 
Administration 

[Agreement] 

[without formal registration of offer and demand] 

[Receiver] 

[Sender] 



550	 Luís CS Barradas  et al. / Procedia Computer Science 164 (2019) 546–551
 Luís CS Barradas et al/ Procedia Computer Science 00 (2019) 000–000  5 

Both Offer and Demand administration are essential elements to Mediation (another Core Business process), 
which tries to match the registered Offer and/or Demand. The Demand administration functionalities were included 
in the Mediation subsystem due to its affinity and simplicity. Together, they represent five requirements. 

The Communication subsystem provides the functionality necessary to allow the SEEDs to negotiate with each 
other when trying to reach an agreement about a Mobility programme. Once both SEEDs confirm the agreement, the 
Mobility programme may start. The Communication subsystem is related to nine requirements. 

The Mobility Administration subsystem deals with administrative data on the experiences throughout the 
Mobility Programme. Data such as participants, start date, finish date, etc. are necessary to allow the assessment of 
each event. This subsystem is related to seven requirements. 

The Assessment subsystem is related to four requirements. This subsystem lets the Participants register different 
types of data on their experiences. This includes posting comments and photos but also a quantitative classification 
of their satisfaction with the experience. Figure 3 represents four other requirements. 

 

Fig. 3. Use Case – Overview of VOLTO JÁ Information System. 

3.3. System architecture proposal 

The VJIS comprises two software applications: (1) a Web application and (2) a Mobile Application. The Web 
Application implements all the defined functional requirements and operationalises all the core business processes. 
The Mobile Application is more lightweight, implementing only part of the functionalities and operationalising only 
some of the business processes. Figure 4 presents the system architecture proposal.   
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The proposed system architecture is grounded on a Layered Architectural Pattern, encompassing six layers. The 
Data layer is responsible for persistent data storage and is operationalised by a database management system 
(DBMS). The Persistence layer provides an interface between the business logic and the DBMS and is responsible 
for connection details and for database manipulation through data access objects. The Business Logic layer is 
responsible for the operationalisation and orchestration of the business processes, dealing with models and business 
rules. The Application layer provides an abstraction of the Business layer to the Presentation layer that is responsible 
for the user interface. It also provides some coordination logic. The Service layer was introduced to provide the 
mobile application with an integration point.        

4. Conclusions 

This work strives to establish a link between senior tourism and a business model for the social economy, supported 
by an IS, to promote active ageing and the creation of social value. Although this sector is known for searching to 
find creative solutions to major problems, organisations often fail to work together. This is an opportunity to join 
technology and creativity with resources that are available and underused. This project seeks to bridge this gap and 
open space for an unexplored opportunity of social value creation. 

As far as we know, there are no other similar projects so we can make a comparison. We could remotely compare 
our project to Travel 2.0 systems, such as Booking.com. However, we are focused on a very specific target with 
peculiarities that these systems are not prepared to deal with. This attests to the relevance and uniqueness of our 
proposal. The VJIS is still in an early stage of development. Further work includes the technology selection, 
implementation and testing of the VJIS in a real case scenario of elderly mobility, aiming to assess its utility, 
efficiency, and quality.     
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The proposed system architecture is grounded on a Layered Architectural Pattern, encompassing six layers. The 
Data layer is responsible for persistent data storage and is operationalised by a database management system 
(DBMS). The Persistence layer provides an interface between the business logic and the DBMS and is responsible 
for connection details and for database manipulation through data access objects. The Business Logic layer is 
responsible for the operationalisation and orchestration of the business processes, dealing with models and business 
rules. The Application layer provides an abstraction of the Business layer to the Presentation layer that is responsible 
for the user interface. It also provides some coordination logic. The Service layer was introduced to provide the 
mobile application with an integration point.        
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This work strives to establish a link between senior tourism and a business model for the social economy, supported 
by an IS, to promote active ageing and the creation of social value. Although this sector is known for searching to 
find creative solutions to major problems, organisations often fail to work together. This is an opportunity to join 
technology and creativity with resources that are available and underused. This project seeks to bridge this gap and 
open space for an unexplored opportunity of social value creation. 

As far as we know, there are no other similar projects so we can make a comparison. We could remotely compare 
our project to Travel 2.0 systems, such as Booking.com. However, we are focused on a very specific target with 
peculiarities that these systems are not prepared to deal with. This attests to the relevance and uniqueness of our 
proposal. The VJIS is still in an early stage of development. Further work includes the technology selection, 
implementation and testing of the VJIS in a real case scenario of elderly mobility, aiming to assess its utility, 
efficiency, and quality.     
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