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1. INTRODUCTION 
1.1 PURPOSE OF THE DOCUMENT  

 

This document is relevant to the activity 3.3 Technical and functional requirements of E-CHAIN 

project - Enhanced Connectivity and Harmonization of data for the Adriatic Intermodal Network.  

The purpose of this document is to collect non-technical and technical requirements for design 

and development of the services realized and integrated in E-CHAIN platform for the deployment 

in the pilot sites. The information provided in this report, together with information supplied in 

“Use case scenarios selection and preliminary requirements definition” (D 3.3.1), serve for 

drawing design of all pilot sites implementation and specifications preparation for all equipment 

and systems involved.  

It is the operational document for the execution of the project being used:  

• by the Task Manager (TM) and Project Team (PT) to provide detailed information E-CHAIN 

platform functional and technical requirements 

• by the Activity 3.4 Platform and service design information needed for D 3.4.1 –E--CHAIN 

platform design and high-level architecture. 

• by the Activities of WP 4 Platform and Service Implementation to provide data needed for 

D 3.3.1 – Use case scenarios selection and preliminary requirements definition for defining 

starting level of mobility services for scenarios and D 3.3.2 – Technical and non-technical 

requirements for information on current operational systems capabilities.  
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1.2 WORKING PRINCIPLE 
 

The main source of data on the functional and technical requirements of the E-CHAIN platform 

are project partners and other major stakeholders as potential users of the platform on the side 

of service providers whose services will be provided by the platform. 

In order to get a realistic picture of requirements that the E-CHAIN platform needs to meet, 

questionnaires have been prepared for the project partners and main stakeholders identified 

through previous activities.  

The questionnaire is designed as a stakeholder interview conducted by the project partner and 

is relevant to the activities of WP3. It consists of several series of questions related to: 

• identification data of the partner and of the person conducting the interview 

• stakeholder data 

• E-CHAIN functional requirements 

o E-CHAIN general functional requirements  

o Functional requirements for info-mobility 

o Booking & Ticketing 

o Web Services 

• Technical requirements 

This document contains the answers collected by the questionnaire, their analysis and 

conclusions related to the functional and technical requirements. 
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2. BACKGROUND INFORMATION  
 

E-CHAIN (Enhanced Connectivity and Harmonization of data for the Adriatic Intermodal Network) 

main objective is to enhance connectivity and harmonization of data for the Adriatic Intermodal 

Network, through the realization of a modular integrated software (E-CHAIN platform) for the 

management of intermodal transport services in port areas for passenger transport. To enhance 

the current situation, E-CHAIN will focus on providing new services such as an improved Port 

multimodal info mobility system for the passengers, a ticketing system integrated with other 

transport modes, an advanced touristic co-marketing tool for the operators. These services will 

be designed and deployed in the selected pilot sites (Ancona, Split and Venice). A Business model 

suited to adapt the technology developed in the three applicative contexts will be created and 

specific needs will be taken into account. 

The aim of WP3 is to design platform and services and to prepare the E-CHAIN services for 

deployment in the pilot sites (Ancona, Split and Venice). 

The specific objectives of this WP are to: 

• Establish the requirements and specifications for E-CHAIN services and for integration 

with existing services/systems 

• Create a detailed reference architecture that complies with relevant standards and best 

practices 

• Verify adapted services against the requirements and specifications before developing for 

pilot sites to WP4 
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3. PRESENTATION OF RESULTS OF CONDUCTED INTERVIEWS 
For the purpose of accelerating 

procedure, gaining insights 

and valuable inputs regarding 

the advancement of E-CHAIN 

project, project partners had 

to conduct an interview 

among the relevant 

stakeholders in order to 

collect information necessary 

for the continuation of the 

project. A total of 25 

stakeholders were kindly 

asked to contribute for the 

development of E-CHAIN pilot 

project.  

Figure 1. List of stakeholders relevant to the project 
 
Regarding the contribution to the relevance of acquired answers, stakeholders were chosen in order to 
represent different groups 
covering all the major fields and 
expertise. Groups were divided in 
the following categories:  

• Enterprises, transport 
operators 

• Education and research 

• Transport associations 

• Tourist boards 

• Local, regional and national 
authorities 

• NGOs 

• Professional association of 
business people in Croatia 

 

Figure 2. Groups of stakeholders 
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Furthermore, as the complexity of the task required detailed analysis of the stakeholders and their given 

answers, the questionnaire required stakeholders to give input regarding the type of service they provide 

and thus contribute to the society and the development of the project.  

 
Figure 3. Stakeholders according to the type of service they provide 
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4. REQUIREMENT RESULTS 
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4.1. FUNCTIONAL REQUIREMENTS 
4.1.1. E-CHAIN GENERAL FUNCTIONAL REQUIREMENTS 
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4.1.2. FUNCTIONAL REQUIREMENTS FOR INFO-MOBILITY 
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4.1.3. BOOKING AND TICKETING 
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4.1.4. WEB SERVICES 
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4.2 TECHNICAL REQUIREMENTS 
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5. REQUIREMENT RESULTS 

5.1 FUNCTIONAL REQUIREMENTS 
5.1.1 E-CHAIN GENERAL FUNCTIONAL REQUIREMENTS 

General functional requirements are the part of the interview which requires participants (stakeholders) 

to give their personal inputs on the regarding the most suitable modules for their own personal use, in 

which part of the process they would want to be included, what are the language requirements for the 

usage of E-CHAIN platform and its user and administrative interface. 

First question required stakeholders to express their level of interest in the use of E-CHAIN platform 

modules. Main categories consist of: 

1. Multimodal travel solutions (searching and booking) 

2. Port multimodal infomobility 

3. Data management 

4. Touristic marketing 

Graph representing this and the following answers accurately depicts even a multitude of chosen 

answers to give a clear overview of the stakeholder’s needs. 

 
Figure 4. Stakeholder’s level of interest in E-CHAIN platform modules 

 
 
 



 
 

 
 
 
 
 
 

 

 
 

  
 

 

24 

 
Figure 5. Phases during which stakeholders want to be included 

 
Second question referred to the stakeholder’s statement regarding the first question and whether they 
gave an affirmative answer to one (or more) of the modules, follow-up question requires stakeholder’s 
input in which phase would they like to be included in on the E-CHAIN platform. 
  
Following question requested feedback whether the English, Italian and Croatian language on E-CHAIN 

user interface will suffice. Stakeholders 

were pretty unanimous regarding the 

eventual need to incorporate German 

as a fourth language as the German 

tourists present roughly 30% of overall 

tourists that stayed overnight in Croatia 

(2020.) and about 23.7% in 2019. Next 

language that would have the potential 

to be implemented in the platform 

would have to be Spanish which is in 

second place. 

Figure 6. User interface languages other than English, Italian and Croatian 
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Final E-CHAIN general functional requirements question referred to the preferred language/languages for 

the administrative interface of the E-

CHAIN platform. Results came out 

quite straightforward, either all three 

languages would be used, which 

potentially complicates things as 

everything done on the platform has 

to be tri-lateral or probably the 

simpler solution would have to be use 

of the most internationally accepted 

language.   

 

Figure 7. Preferred language/s for the administrative interface of the E-CHAIN platform 

5.1.2 FUNCTIONAL REQUIREMENTS FOR INFO-MOBILITY 

Second subchapter of the functional requirements is referring to the part about info-mobility, or to be 

more precise, information regarding any kind of mobility related services. Info-mobility subchapter 

consists of stakeholder’s inputs regarding the contents (timetables, travel solutions, real-time events, 

points of interest and tourism services, car parking spaces availability and help desk assistant) that should 

be supported by the port multimodal info-mobility module and on which platform. Platforms that were 

suggested in the questionnaires encompass Web, Totem and Mobile App as a potential use case. 

First part of the question referred to the 

displaying of the timetable content which 

represents a pretty significant part of 

passengers travelling activities as he 

often has to harmonize few events to 

make the most out of the trip. Answers 

were quite straightforward as the most 

stakeholders agreed that this kind of 

information has to be made available on 

all three platforms. 

Figure 8. Timetable content – Info-mobility modules 
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While providing travel solutions content, answers 

remain pretty logical as the multitude of sources 

have to be enabled so the information reaches the 

maximum of targeted audience 

 

 

Figure 9. Travel solutions content – Info-mobility modules 

 

Real-time events present time sensitive information 

which in some cases present deal making/breaking 

decisions, therefore any possible displaying 

platform should be enabled. As the most business 

today is done via online sources, big number of 

stakeholders think that enabling this kind of 

information on Mobile App could be beneficial. 

Figure 10. Real-time events – Info-mobility modules 

Points of interest and similar sightseeing locations 

definitely would have to prevail on “to-go” devices. 

as the totems are fixed structures. On the other 

hand, they could present a modernized way of 

displaying information directly on the sites. 

Interactive aspect brings the new level of 

information providing to visitors. 

 

Figure 11. Points of interest and tourism service – Info-mobility modules 
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When talking about car parking spaces and their 

(un)availability, especially during the peak of the 

tourist season, according to stakeholders and their 

views on it, mobile app would come in most handy. 

Mobile devices and the availability of car parking 

spaces can definitely facilitate the tourist’s 

accommodation period. 

Figure 12. Car parking spaces availability – Info-mobility modules 

 

Help desk assistant would definitely show its 

usefulness on web and mobile apps as the help 

usually is needed somewhere on the go and 

where decisions have to be made quicker.  

 

 

Figure 13. Help desk assistant – Info-mobility modules 

Recommendations 

Apart from the predefined answers, stakeholders were given an option to suggest their own ideas 

regarding the content that should potentially be a part of E-CHAIN platform: 

• quantity of emissions produced for one shift 

• information about changes to the service that often occurs e.g., extended service until ... etc. 

• transport on request, electric chargers for vehicles 

• cultural and sporting events and gastronomy 

• basic information about each city, the nearest next city 

• air traffic 

• links to traffic situation on roads / national auto club 

• nautical maritime situation in the vicinity of the passenger port 

• continuations of travel that are possible by rail (partial timetable) 
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Following question required stakeholders to check the boxes which apply regarding the timetables and 

their means of displaying that information. The “check” table looked like the table below. 

 
Table 1. Screenshot of the table from the questionnaire 

 
Results coming from the table displayed above were pretty much expected. In all the categories the most 
represented answer was all three mediums of display together. Second place went in all categories to the 
pair Web, Link to carrier and terminal just in different ratios. The answers according to the categories are 
listed below. 
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I 1.2.1 Please provide additional information on selected timetables (e.g., Train terminal – Ancona), 
source of information and add more timetables if appropriate: 
 

• Krk Airport - Jadrolinija, Rijeka bus station, Rijeka rail station 

• Venice train terminal - connections via IT with Venice Bus Station, Venice Airport, Taxi and 

shared Travel, … 

• links to third destinations (e.g., Split - Medjugorje, Split - Plitvice Lakes) 

• air traffic - Rijeka 

• relevant timetable for the first "hop" of the travel involving E-CHAIN pilot sites 

• most traffic operators including rail, water, road and air can share their timetable using 

standard API and message exchange through message broker (XML data schema exchange 

I.3.1 Travel solutions – Expectations from the Travel Solutions Module affecting resource 

optimization? 

• mobility, CO2 reduction, timetables optimisation 

• better programming can be made on the means used on the basis of the most requested 

times 

• resource optimization is expected to connect carriers and capacities through partnership 

agreements, better solutions for filling capacities will bring more money for investments in 

better (electric) vehicles, etc. 

• give greater travel flexibility and the possibility for the traveller to choose alternative means 

and routes 

• better use of information 

• faster arrival to the destination and selection of the optimal route 

• better recognition of when to need to strengthen timetables, introduce other new solutions 

to reduce congestion 

• less crowds, more mobility, passengers will make decisions based on better information, will 

ask for less information by other routes 

• travel time reduction, cost optimization and thus the price of services, increasing the 

reliability and quality of travel 

• they should decrease time spent to organize travel. Also, additional discount could be 

offered if a bundle of tickets for various forms of transport is purchased. 

• if properly executed it could be mildly attractive for the passenger using multimodal 

passenger means and could slightly increase use of means of maritime transport 
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• if the question is related to railway passenger operators, I would say in a negligible way, 

because the system is not a part of internal IT systems of operators, there is no feedback to 

the operators' systems. 

• to provide more information on one service to the passengers. 

 

I 1.3.2 Travel solutions - data which is needed to optimize resources and who owns it? 

• Jadrolinija, Arriva timetables, Rail timetables 

• traffic analysis of the route, analysis of traffic loads, alternative modes of transport 

• loads of traffic and road or service interruptions 

• transport service providers and the Harbour Master's Office 

• Google and direct input of additional route information 

• number of passengers, number of vehicles, number of flights, road loads; data are owned by 

individual operators / service servers, HAK (Croatian Auto House) 

• data on the state of congestion in certain directions; carrier association 

• alternative modes of transport on the route, traffic routes, connection hoops (bus - railway) 

• prices, shortest route in terms of distance covered, optimal route, cheapest route, scenic 

route with POI, one or two alternative routes for each selection 

• probably a detailed analysis of timetables should be done using operational research tools 

and implement it as a part of timetable tool on totems, web and mobile application in order 

to enable usage of different search criteria for the end user and according to different 

search requirements  

• I would say timetables, but also sensitive financial data that most operators probably will 

not share. For example, some variable prices depend on volume of passengers,  

• name of the route 

• name of the route - source of information 

• every participant in the project has its own source of data.  
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According to the questionnaire, real-

time information module gained some 

traction among the stakeholder 

because apart from the checking the 

part with predefined answers on 

which kind of information would they 

want to be informed on, answers were 

written in a free form stating lots of 

possible events that should be 

definitely duly and timely informed on. 

Stakeholders were also kindly asked to 

state the sources for their free-form 

written answers. 

Figure 14. Information categories inside real-time information module 

Some of the answers encompassed: 

• closing of the snow passes in the lines for the Dolomites provided by the contacts on site;  

• delays in embarkation / disembarkation due to fog that does not allow ships to dock, 

information provided by the port authority. 

• delays, cancellations and possible solutions (such as plane that gives in flight situation for 

connections) - Public sources 

• delays, traffic congestion information and offers of alternative routes - data sources are 

individual carriers 

• user logins, information from the system admin - connection to the automatic systems of 

the transport service provider 

• road traffic congestion, airport congestion, delays, cancellations, unforeseen events, other 

• emergency data, cancellations and delays but only those that are relevant for the travel 

itinerary of the particular passenger 

• natural disaster and accidents, if covid situation will persist, fresh information about covid 

requirements, situation and testing in areas where the passengers is travelling to (or 

through). 
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Provided with the table below, stakeholders were questioned to state their opinions regarding the 

information providing in the real-time events that are possibly occurring. Stakeholders needed to state 

their opinions regarding the categories of delays, cancellations, emergency situations and other events 

that are fairly time sensitive and the ways they would like for passengers to be informed on them. 

 
 
Table 2.  Real-time 
events – ways of 
information providing 
towards passengers 
 

 

Answers provided on the “check all that apply” table were more than obvious representing the will of 

stakeholders that the information regarding any type of real-time events needed to be displayed across 

the multitude of information providing platforms. In reality, when sudden events occur, quantity beats 

quality by miles purely because of the reach towards general public and whom it may concern the most. 
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I 4.3 Real time events - What type of additional information should the system provide to passengers 

in the case of an event (e.g., a delay – nearby points of interest) and which are sources of information? 

• estimate of the delay in reaching the chosen location through integration with waze or 

google maps; the widest possible geolocation of experiences that start near the user's 

localization point 

• it is interesting to have options (especially for tourists who do not know the destination) 

• replacement services, possible overnight refreshment points 

• alternative transport solutions 

• tourist board offices and info points 

• nearby places of interest as information to have at the Tourist Board of Split, but 

categorized data is needed, e.g., sports, theatres, gastronomy - Split Tourist Board, Tourist 

Board, Croatian Tourist Board 

• Tourist board - information on attractions in the area where the traveller is located, on 

restaurants 

• information on how to make good use of waiting time - for example, to be able to log in to 

the platform and watch a film about the city in which they are located, about nearby places, 

about the destination in general, current events in culture, sports 

• only information that is relevant for the passenger, or could be relevant in a general 

scenario (for example, pandemic). Sources of information should be services like emergency 

112, and other relevant national sources. 

• only those POI for whose it is realistic that they could be visited in such a limited time. Also, 

possibility of overnight lodging in case that delay is overnight; links to local restaurants and 

events. 

• information about next departure, costs, stops and all relevat info. Sources: web, Mobile 

App 

• especially delay in those transport means that lead to the pilot port (or other port of 

interest). 

• points of interest 

• cancellation policy, alternative transportation 
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"I 4.4 What kind of real-time information from customers you need and how do you get it?"  

• estimated delay 

• this can be solved as a package with IT solutions (ability to modify and monitor service 

situations) 

• as much data as possible 

• no information needed except maybe for basic statistics purpose 

• for us by users are not relevant real-time dana 

• communication by email (pre-ordering) or telephone and mobile application; delay information 

• our service only allows you to book a ticket per day, and not according to the exact time frame 

so that the passenger does not have to worry in case of flight delay because another bus is 

available to him later 

• if the passenger is late for the next "leg" of the travel, in that case, information could be 

forwarded (passed on) to the next stakeholders in line 

• geolocation information, in case that the customer allows it. Advantages of surrendering 

geographical coordinates should be communicated in front to the passengers and data 

processed in line with the GDPR. 

• position could be beneficial, if the passenger would allow it.  

• e-mail 
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Tourism plays an important role for nearly all WTO members, especially in terms of its contribution to 

employment, GDP, and the generation of foreign exchange. Tourism-related services are typically labour-

intensive, with numerous links to other major segments of the economy, such as transport, cultural and 

creative services, or financial and insurance services. Tourism and travel-related services include services 

provided by hotels and restaurants (including catering), travel agencies and tour operator services, tourist 

guide services and other related services. 

A crucial aspect of trade in tourism services is the cross-border movement of consumers. This permits a 

variety of workers, including those in remote areas, to become services exporters — for instance, by 

guiding tourists, performing in local events, or working in tourist accommodation. While digitalisation 

offers great potential for many aspects of tourism services, the sector continues to depend highly on the 

cross-border movement of both customers and employees, and remains strongly linked to transport 

services. 

Attached table below was presented to stakeholders during the filling out of the questionnaire. Table 

consists of tourism related categories (POI, HoReCa services, Travel agencies and tour operators, touristic 

guiding services, sport and 

cultural events) and ways 

information should be 

provided towards end users  

 

 
Table 3. Tourism services – information providing mediums 
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As tourism is a sector that is in need of a wide 

approach when it comes to information 

presenting, a more encompassing approach has to 

be considered. The sector by itself presents a huge 

opportunity towards overall development only if 

every aspect has been taken into consideration.  

 

I 1.5.1 Tourism services - please specify the sources of information for type of services selected in 

previous question and add more types that you think should be supported by the E-CHAIN platform. 

• integration with portals such as Get Your Guide, Musement, Tiqets could contain a greater 

tourist offer 

• integrating google maps or other car navigation systems and through them offer the 

specification of points of interest based on user needs 

• links with other platforms dedicated to the tourism activities of the Region or the territory 

• the suppliers of the different services (e.g., event organizers, municipality, etc.) 

• transport on request, e bottling plants, e-scooters 

• Split Tourist Bord 

• the Tourist Board of the City of Split, various associations of hoteliers, caterers, other service 

providers, HGK  

• Split Tourist Board, associations of craftsmen (e.g., carriers, caterers) 

• not so much by the Tourist Board, more by various local specialized providers and 

associations (associations in tourism, catering, culture, carriers, etc.) 

• primarily national tourist associations, if they are not available, then API exchange with CRM 

of the major regional tourist agencies. 
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• such data should be obtained by real time exchange with the local tourist association or 

using standardized exchange with the interested tourist agencies of larger influence in the 

area. 

• Croatian Board, Croatian Chamber of Economy, Ministry web pages, other 

• only through exchange via APIs from tourist agencies and operators. This is the only way to 

ensure up to date information. For sports and cultural events, probably, it would have to be 

manually entered as automatic exchange would not be possible, there is no centralized 

repository of such events. 

• tourist boards 

• Croatian National Board 
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A point of interest or simply as POI represents a common expression used for pinpointing or indicating a 

specific location or an attraction that might be of interest to visitors. Coupled with sport and cultural 

events, this category was intended for stakeholders to express their opinions or maybe concerns regarding 

the information providing towards end users (passengers) on what would their preferred medium of 

accessing information be. Categories encompassed general information, real-time events, booking and 

ticketing as well as the geo-

localization aspect of the events. 

Underneath this text, table from 

the questionnaire is attached as a 

way of representing how was this 

aspect presented to stakeholders. 

Table 4. POI, sport and cultural events and mediums of information sharing 

 

 

Similar to previous answers, the most represented answer consisted of applying information sharing 

across all the platforms available as it is the easiest way to reach the biggest number of passengers and 

visitors in general. Distinct pattern was noticed, when some kind of navigation or geo-localization is 

needed, mobile apps are far ahead as they are a platform which everyone can access in any point of time, 

and if it is coupled with real time updates and regular maintenance of the systems, can serve as an overall 

most practical medium for accessing information. Totem, as a most visible and noticeable platform serves 

its purpose greatly, but its static nature presents its biggest deficiency.  
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A parking lot or car park, also known as a car lot, is a cleared area that is intended for parking vehicles. 

Usually, the term refers to a dedicated area that has been provided with a durable or semi-durable 

surface. It represents a dedicated area, where passenger can leave their vehicles in according to country’s 

regulations without worrying that they left them on someone else’s property. A certain fee is always 

charged as the commodity of having your vehicle in the vicinity present a certain luxury. 

 

"I 6.1 Car parks - specify parking services and what are the sources of information " 

• Rijeka - Rijeka traffic, Rijeka plus 

• parking space reservation with possible integration to public transport if not equipped with a 

shuttle service included. It is necessary to communicate the date of entry and exit 

• number of free spaces, price, maximum parking duration, options for other parking spaces, etc. 

• places, availability of stalls, distance from the port area 

• distance - availability - cost 

• Split car parks 

• free spaces, all parking lots 

• parking lots - open, street, public garages; source of information: website, mobile platform 

• information on the number of free parking spaces at certain locations - on billboards 

• all information about parking options is very important and should be easily accessible 

• free spaces, all parking lots 

• parking location, availability, pricing and type of parking (garage, open space behind the ramp, 

street parking). Guarded or not. API exchange with the parking service provider. 

• automatic exchange with the billing parking system, they usually allow such exchange. It would 

be important to share data about type of parking and availability of free places. Also, working 

hours if they are not 0-24h. 

• parking type (behind the ramp, garage parking, parking in the street), free parking and paid 

parking, payment possibilities (m-parking, ticket, credit card virtual and physical), parking 

availability (free places), parking prices. Sources should be API exchange with parking providers if 

possible, or manual entering of the price list, if not. 
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Parking lots present a certain relief as they almost completely assure passengers that their vehicle is 

safely stored and is awaiting them to finish a certain part of their journey. Services and mediums across 

which information should be accessible were a topic of following question inside the questionnaire 

presented to stakeholders. Table below illustrates what were stakeholders presented with to state their 

opinions. 

 

Table 5. Car parks – services and 

mediums of information providing 

 

Web was the least favoured medium as it is not a practical way of coping with such a time-sensitive 

information which is being altered almost every minute. Link to parking provider’s web page and a totem 

present viable options as they can assure and secure many concerns to whom it may matter the most. 

Official page from the parking provider signifies that information is presumably and most likely up-to-date 

and can be taken into consideration when planning occurs. Totems are an info-display that can easily 

project current alterations that are happening inside of the parking lot which can in turn significantly 

facilitate the whole process to the passengers. In the last paragraph, totem’s statical nature presented 

itself as a disadvantage, but as the parking lot is also a static facility, totem’s abilities come in handy. 

Categories inside this question encompassed basic information regarding parking facility, availability of 

parking spaces, booking and ticketing services as well as the localization properties. 
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A help desk is a resource intended to provide the customer or end user with information and support 

related to a company's or institution's products and services. The purpose of a help desk is usually 

to troubleshoot problems or provide guidance about products such as computers, electronic equipment, 

food, apparel, or software. Corporations usually provide help desk support to their customers through 

various channels such as toll-free numbers, websites, instant messaging, or email.  

 

Table 6. Help desk 

assistant – examples of 

services and mediums of 

information providing 

 

A good help desk improves customer satisfaction if it is actively responsive, consistently assists users, and 

goes the extra mile in service delivery of technical support. This provides support to the company's or 

platforms objectives and facilitates the growth of its business by increasing the number of returning 

customers. Above this text, a table from the questionnaire is inserted in order to provide an overview of 

what would help desk most likely refer to and what would be the preferrable mediums of displaying 

information. Results clearly indicate that most useful way of providing help desk assistance would be 

through web medium as well as through dedicated mobile application. Below the aggregated and listed  

responses from stakeholders, there are suggestions from the stakeholders on use cases other than 

prelisted/offered answers. 
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I 6.1.1 Help desk assistance - which are the sources of information for selected help services? Add 

some more if you think that should be supported by E-CHAIN platform. 

• direct contacts with providers 

• live chat (robot) 

• service providers should make the information available 

• contact of the police, office for lost items, contacts of emergency services, pharmacies on duty, 

doctor's office on duty for tourists 

• emergency services, pharmacy on duty, city map 

• they should be provided in line with the regular ITIL service provision management. 

• standard service desk should be established because they have possibility to exchange 

information, for example, GLDPI, Service Now, ZenDesk or SpiceWorks 

• if the system of service desk (help desk) is outsourced, then ERP of the service provider. They 

usually allow for information interexchange. 
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5.1.3. BOOKING & TICKETING 

A booking is the arrangement that you make when you book something such as a hotel room, a table at 

a restaurant, a theatre seat, or a place on public transport, while the ticketing is the production or selling 

of tickets. When encountering these two terms, it is likely that the matter is about reserving something in 

circumstances where arrangeability is of a crucial meaning. Listed below are aggregated display of figures 

which are direct results from the questionnaire regarding the functionality requirements of E-CHAIN 

platform.  

The most represented answer fetched all of the 

offered answers as the best way to ensure 

functionality is to enable a wide spectrum as 

accessibility across the all-accessible platforms. 

 

 

 

 

Figure 15. Enabling of services 

 

In regards to account creation on the platform, half 

of the stakeholders declared that they are in line 

with the option that users can create their own 

accounts, while the other half of the stakeholders 

were fairly equally divided between “no” and 

“maybe” options. 

Figure 16. User account creation 
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Figure 17. Data 

storage options 

Data 

storage refers to 

the use of 

recording media 

to retain data 

using computers 

or other devices. 

The most prevalent forms of data storage are file storage, block storage, and object storage, with each 

being ideal for different purposes. 

Figure 18. Preferrable 

payment options for the 

system 

Once again, the option of 

having a multitude of 

accessible options showed 

that it beats individual options 

when it comes to paying for 

any kind of services. 

 

Figure 19. Types of ticket 

preferred by this service 

Coming to the option of 

choosing preferred types of 

ticket, stakeholders 

represented their opinion 

through almost equal 

division of two of the most 

desirable solutions, one 

being the simple prepaid electronic card, and other the aggregate of all viable options. 
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Figure 20. Time allowed to secure a transaction 

When regarding the maximum time frame in which 

the transaction, mainly the ticket purchase should 

be finished, 92% of the answers could be 

summarized that 10-15 minutes is sufficient. 

 

 

 

 

Figure 21. System notification about the status 

of the purchased service 

Half of the stakeholders stated that the best way 

of notifying the customer about the status of the 

purchased service should occur via Email 

notification and SMS notification. Second viable 

option goes to the only e-mail notification as it is 

the preferred type of business communication 

and an aggregator of important notes, messages 

and evidently, attachments. 
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"B 1.8 Which multimodal services do you think could be offered through E-CHAIN booking & ticketing 

module on pilot sites? " 

• Venezia - Spalato: Flixbus+ Nomago; / Venezia -Ancona: Trenitalia/  

• bus line: Venezia (I) - Rovigno (HR) - Pola (HR), BRUSUTTI srl / FILS d.o.o. 

• rail-bus-ferry / airport-bus-ferry 

• Venezia -Split - Brač / Trenitalia-Jadrolinija 

• reservation of public bicycles 

• ferry - taxi 

• include the various available carriers at a particular destination; e.g., Split - Airport, Split - 

Medjugorje, Split - Brač / Hvar; Split - Plitvice - Zagreb 

• all services related to micro- and e-mobility in involved destinations 

• any services that are related with the primary travel route of the passenger and could be 

extension of it. 

• end-to-end travel experience with automatic selection of route and transport means according to 

pre-set criteria by the passenger and single point of payment for all transport means along the 

finally selected route. It should be transparent for the passenger. 

• Venice -Split – Brač /Trenitalia-Jadrolinija 

• Croatia Airlines + Jadrolinija e.g., London - Split - Brač/Hvar/Vis Regio Jet + Jadrolinija e.g., Prag - 

Rijeka – Rab 
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5.1.4. WEB SERVICES 

As the purpose of the next few questions refer to the web services and their potential use cases, answers 

given by the stakeholders were not given in a form of offered and prelisted answers, rather reflect 

stakeholder’s visions and personal opinions regarding the topic: 

"W 1.1 What services and standard will be used for exchange/integration of E-CHAIN services*" 

• I cannot answer, it is a decision that will be based on previous questions and experiences of other 

related platforms (such as FLIX bus) 

• next bike app for booking public bikes 

• I am not versed in the area 

• I am not versed in individual web servers, it should combine as many possible services as possible 

(secure timetables, reservations, real-time events) 

• standard message broker exchange using XML schemes 

• This is difficult to answer. The project involves several countries and I could name only local 

vendors that could be involved in the process. 

• There is no particular industry standard except use of APIs, standardized XML schemas and 

standard message exchange brokers. 

• booking, ticketing 

• we will integrate with partners via web services 

 

"W 1.2 What kind of solution do you propose for the clearance of sold multimodal tickets between 

service providers?" 

• to produce separate vouchers for each ticket in order to make all bookings independent 

• Upon entering the vehicle, the service provider scans the part of the ticket that refers to it and 

possibly, for easier monitoring, creates its own ticket with a price of 0.00 euros. 

• MyCicero 

• for the end user - a discount for multimodal purchases 

• when an individual service provider registers (integrates) on the E-CHAIN platform, to go directly 

to its application 

• e-card with bar code, confirmation - voucher 

• according to the bar code, it is known exactly how many of whose services were used, so you can 

calculate according to the actual use. 
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• this is probably going to have to be a custom solution covering ERP-CRM systems of operators in 

pilot sites (at least initially) 

• for Croatia, T-Com PayWay or CorvusPay. 

 

• "W 1.3 What kind of solution do you propose for charging and allocating E-CHAIN service costs 

for e.g., multimodal tickets, parking tickets, event ticket?" 

• Include the costs for maintaining and operating the platform within the fee that is granted by 

each provider, then for each provider receive monthly payment on the basis of the account 

statement of the sales net of fees 

• percentage sales service (proposal 15%) 

• 2% of the selling price 

• price list / tariff integration, monthly share payment 

• each provider has its own price list of services, the solution should be developed by agreement 

between all participants (bidders within the platform) 

• there should be a possibility that each server can charge for multimodal tickets, and the billing 

goes according to actual usage. A calculation is proposed every 7 days in the season and every 14 

or a month out of season. 

• as cheap as possible 

• for the reasons of economic efficiency, it would be best that such a solution is operated by one 

stakeholder in the pilot sites, and a multiparty agreement i stipulated for provision of such 

services. 

• don't know of such a solution, never heard of it. Maybe it has to be developed according to custom 

functional specification. 
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5.1.5. TECHNICAL REQUIREMENT ANALYSIS 

Technical requirements, in the context of software development and systems engineering, are the factors 

required to deliver a desired function or behaviour from a system to satisfy a user’s standards and needs. 

Technical requirements can refer to systems like software, electronic hardware devices or software-driven 

electronic devices. 

Technical requirements are a part of requirements analysis (also known as requirements engineering), an 

interdisciplinary field in engineering that involves the design and maintenance of complex systems. 

The factors considered in technical requirements are often referred to as “itties” as this is the same suffix 

on many of the factor types. Factors include types include accessibility, adaptability, usability, auditability, 

maintainability and performance. The combination of factors and the individual emphasis of each to most 

effectively meet the needs of users are determined through a consultation process. 

Figure 22. Allowed system “down time” for 

maintenance purposes 

The term downtime is used to refer to periods when a 

system is unavailable. The unavailability is the 

proportion of a time-span that a system is unavailable 

or offline. This is usually a result of the system failing to 

function because of an unplanned event, or because of 

routine maintenance (a planned event). Stakeholder’s 

responses were almost equally divided between 4 

hours/month and 2 hours/week. 

Figure 23. Hardware infrastructure facility for 

back-up purposes 

The data center is the backbone and nerve 

center of an organization, the place where its 

most critical assets, the data it depends on are 

stored and processed. Loss or compromise of 

that data can do serious damage or be fatal to 

a business. Needless to say, having a consistent 

backup and data recovery plan in place is 

essential for survival.   
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6. CONCLUSIONS 
Guided by the previously presented and briefly explained results acquired from the stakeholder’s answers 

during their interview with the interviewers from E-CHAIN project resulted with the following conclusion: 

During the first phase of any type of voyage planning, timely reservation and booking has to be made to 

ensure an arrangement which is based on desired time and place parameters. Whilst living in the modern, 

technology driven everyday world, online reservation and booking of intermodal transportation services 

must be enabled. At the point and time of reservation, timely arrival, which the questionnaire shows to 

be around 10 – 15 minutes post finishing the transaction of an online ticket, notification has to be sent 

preferably via email and/or mobile application services. Preferrable language of the platform, according 

to the stakeholder’s responses should be of trilateral nature, that being English, Italian and Croatian. 

Recommended would be possessing an extensively developed help desk service, preferably in the form 

of having FAQ section on the website which has the ability of guiding users through different layers of the 

most frequently asked questions and the easiest way of solving that issues. By having a well-developed 

help desk service, possible reductions in cost could be made by not having the physical individual 

designated solely for that purpose. Chat-bot could also be a viable solution. Mandatory functionalities 

have to include display of information that are time sensitive and that could potentially disrupt 

passenger’s next leg of travel activities. Having the option of timely notifications would greatly benefit the 

overall accordance within the whole ecosystem. Information about any kind of real-time events such as 

cancellations, delays or even natural disasters should have to be timely updated and possibly sent to ones 

to whom it may concern, i.e., someone whose travel itinerary could potentially be disrupted. As the 

information technology is in the full swing, any kind of notifications on the mobile application or even 

regular text messages definitely have to find its place within the platform. Unnecessary functionalities 

refer to everyday situations such as finding a free parking spot or having a dedicated info display totem 

with real time indicator of available spaces. While it is definitely convenient, it is not necessary. 

Unnecessary would also have to be geo-localization aspects of the transportation vehicles/vessels. 

Regularly updated display (on portable devices or on totem pole inside the terminal) of time of Arrivals 

and departures should suffice as that information is what counts for the end users. This questionnaire 

gave a lot of valuable insights and inputs regarding the physical and psychological level implementation 

of E-CHAIN project could bring. From purely technical and technological point of view, the platform has 

been extensively thought through.  

Recommendations regarding the further development would focus on maintaining the core 

functionalities project could bring. Project has to further develop the concept and what added value could 

it bring on a broader level. Focusing on little details which in this phase do not represent a major obstacle 

could deter from the core vision which is facilitation of connectivity and harmonization of data for the 
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Adriatic Intermodal Network. After the core has been implemented, lot of room has to be left for future 

development, further upgrades and for tweaking the possible bugs and glitches. 
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1. INTRODUCTION 
1.1 PURPOSE OF THE DOCUMENT  

 

This document is relevant to the activity 3.3 Technical and functional requirements of E-CHAIN 

project - Enhanced Connectivity and Harmonization of data for the Adriatic Intermodal Network.  

The purpose of this document is to collect non-technical and technical requirements for design 

and development of the services realized and integrated in E-CHAIN platform for the deployment 

in the pilot sites. The information provided in this report, together with information supplied in 

“Use case scenarios selection and preliminary requirements definition” (D 3.3.1), serve for 

drawing design of all pilot sites implementation and specifications preparation for all equipment 

and systems involved.  

It is the operational document for the execution of the project being used:  

• by the Task Manager (TM) and Project Team (PT) to provide detailed information E-CHAIN 

platform functional and technical requirements 

• by the Activity 3.4 Platform and service design information needed for D 3.4.1 –E--CHAIN 

platform design and high-level architecture. 

• by the Activities of WP 4 Platform and Service Implementation to provide data needed for 

D 3.3.1 – Use case scenarios selection and preliminary requirements definition for defining 

starting level of mobility services for scenarios and D 3.3.2 – Technical and non-technical 

requirements for information on current operational systems capabilities.  
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1.2 WORKING PRINCIPLE 
 

The main source of data on the functional and technical requirements of the E-CHAIN platform 

are project partners and other major stakeholders as potential users of the platform on the side 

of service providers whose services will be provided by the platform. 

In order to get a realistic picture of requirements that the E-CHAIN platform needs to meet, 

questionnaires have been prepared for the project partners and main stakeholders identified 

through previous activities.  

The questionnaire is designed as a stakeholder interview conducted by the project partner and 

is relevant to the activities of WP3. It consists of several series of questions related to: 

• identification data of the partner and of the person conducting the interview 

• stakeholder data 

• E-CHAIN functional requirements 

o E-CHAIN general functional requirements  

o Functional requirements for info-mobility 

o Booking & Ticketing 

o Web Services 

• Technical requirements 

This document contains the answers collected by the questionnaire, their analysis and 

conclusions related to the functional and technical requirements. 
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2. BACKGROUND INFORMATION  
 

E-CHAIN (Enhanced Connectivity and Harmonization of data for the Adriatic Intermodal Network) 

main objective is to enhance connectivity and harmonization of data for the Adriatic Intermodal 

Network, through the realization of a modular integrated software (E-CHAIN platform) for the 

management of intermodal transport services in port areas for passenger transport. To enhance 

the current situation, E-CHAIN will focus on providing new services such as an improved Port 

multimodal info mobility system for the passengers, a ticketing system integrated with other 

transport modes, an advanced touristic co-marketing tool for the operators. These services will 

be designed and deployed in the selected pilot sites (Ancona, Split and Venice). A Business model 

suited to adapt the technology developed in the three applicative contexts will be created and 

specific needs will be taken into account. 

The aim of WP3 is to design platform and services and to prepare the E-CHAIN services for 

deployment in the pilot sites (Ancona, Split and Venice). 

The specific objectives of this WP are to: 

• Establish the requirements and specifications for E-CHAIN services and for integration 

with existing services/systems 

• Create a detailed reference architecture that complies with relevant standards and best 

practices 

• Verify adapted services against the requirements and specifications before developing for 

pilot sites to WP4 
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3. PRESENTATION OF RESULTS OF CONDUCTED INTERVIEWS 
For the purpose of accelerating 

procedure, gaining insights 

and valuable inputs regarding 

the advancement of E-CHAIN 

project, project partners had 

to conduct an interview 

among the relevant 

stakeholders in order to 

collect information necessary 

for the continuation of the 

project. A total of 25 

stakeholders were kindly 

asked to contribute for the 

development of E-CHAIN pilot 

project.  

Figure 1. List of stakeholders relevant to the project 
 
Regarding the contribution to the relevance of acquired answers, stakeholders were chosen in order to 
represent different groups 
covering all the major fields and 
expertise. Groups were divided in 
the following categories:  

• Enterprises, transport 
operators 

• Education and research 

• Transport associations 

• Tourist boards 

• Local, regional and national 
authorities 

• NGOs 

• Professional association of 
business people in Croatia 

 

Figure 2. Groups of stakeholders 
 



 
 

 
 
 
 
 
 

 

 
 

  
 

 

9 

Furthermore, as the complexity of the task required detailed analysis of the stakeholders and their given 

answers, the questionnaire required stakeholders to give input regarding the type of service they provide 

and thus contribute to the society and the development of the project.  

 
Figure 3. Stakeholders according to the type of service they provide 
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4. REQUIREMENT RESULTS 
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4.1. FUNCTIONAL REQUIREMENTS 
4.1.1. E-CHAIN GENERAL FUNCTIONAL REQUIREMENTS 
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4.1.2. FUNCTIONAL REQUIREMENTS FOR INFO-MOBILITY 
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4.1.3. BOOKING AND TICKETING 
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4.1.4. WEB SERVICES 
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4.2 TECHNICAL REQUIREMENTS 
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5. REQUIREMENT RESULTS 

5.1 FUNCTIONAL REQUIREMENTS 
5.1.1 E-CHAIN GENERAL FUNCTIONAL REQUIREMENTS 

General functional requirements are the part of the interview which requires participants (stakeholders) 

to give their personal inputs on the regarding the most suitable modules for their own personal use, in 

which part of the process they would want to be included, what are the language requirements for the 

usage of E-CHAIN platform and its user and administrative interface. 

First question required stakeholders to express their level of interest in the use of E-CHAIN platform 

modules. Main categories consist of: 

1. Multimodal travel solutions (searching and booking) 

2. Port multimodal infomobility 

3. Data management 

4. Touristic marketing 

Graph representing this and the following answers accurately depicts even a multitude of chosen 

answers to give a clear overview of the stakeholder’s needs. 

 
Figure 4. Stakeholder’s level of interest in E-CHAIN platform modules 
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Figure 5. Phases during which stakeholders want to be included 

 
Second question referred to the stakeholder’s statement regarding the first question and whether they 
gave an affirmative answer to one (or more) of the modules, follow-up question requires stakeholder’s 
input in which phase would they like to be included in on the E-CHAIN platform. 
  
Following question requested feedback whether the English, Italian and Croatian language on E-CHAIN 

user interface will suffice. Stakeholders 

were pretty unanimous regarding the 

eventual need to incorporate German 

as a fourth language as the German 

tourists present roughly 30% of overall 

tourists that stayed overnight in Croatia 

(2020.) and about 23.7% in 2019. Next 

language that would have the potential 

to be implemented in the platform 

would have to be Spanish which is in 

second place. 

Figure 6. User interface languages other than English, Italian and Croatian 
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Final E-CHAIN general functional requirements question referred to the preferred language/languages for 

the administrative interface of the E-

CHAIN platform. Results came out 

quite straightforward, either all three 

languages would be used, which 

potentially complicates things as 

everything done on the platform has 

to be tri-lateral or probably the 

simpler solution would have to be use 

of the most internationally accepted 

language.   

 

Figure 7. Preferred language/s for the administrative interface of the E-CHAIN platform 

5.1.2 FUNCTIONAL REQUIREMENTS FOR INFO-MOBILITY 

Second subchapter of the functional requirements is referring to the part about info-mobility, or to be 

more precise, information regarding any kind of mobility related services. Info-mobility subchapter 

consists of stakeholder’s inputs regarding the contents (timetables, travel solutions, real-time events, 

points of interest and tourism services, car parking spaces availability and help desk assistant) that should 

be supported by the port multimodal info-mobility module and on which platform. Platforms that were 

suggested in the questionnaires encompass Web, Totem and Mobile App as a potential use case. 

First part of the question referred to the 

displaying of the timetable content which 

represents a pretty significant part of 

passengers travelling activities as he 

often has to harmonize few events to 

make the most out of the trip. Answers 

were quite straightforward as the most 

stakeholders agreed that this kind of 

information has to be made available on 

all three platforms. 

Figure 8. Timetable content – Info-mobility modules 
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While providing travel solutions content, answers 

remain pretty logical as the multitude of sources 

have to be enabled so the information reaches the 

maximum of targeted audience 

 

 

Figure 9. Travel solutions content – Info-mobility modules 

 

Real-time events present time sensitive information 

which in some cases present deal making/breaking 

decisions, therefore any possible displaying 

platform should be enabled. As the most business 

today is done via online sources, big number of 

stakeholders think that enabling this kind of 

information on Mobile App could be beneficial. 

Figure 10. Real-time events – Info-mobility modules 

Points of interest and similar sightseeing locations 

definitely would have to prevail on “to-go” devices. 

as the totems are fixed structures. On the other 

hand, they could present a modernized way of 

displaying information directly on the sites. 

Interactive aspect brings the new level of 

information providing to visitors. 

 

Figure 11. Points of interest and tourism service – Info-mobility modules 
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When talking about car parking spaces and their 

(un)availability, especially during the peak of the 

tourist season, according to stakeholders and their 

views on it, mobile app would come in most handy. 

Mobile devices and the availability of car parking 

spaces can definitely facilitate the tourist’s 

accommodation period. 

Figure 12. Car parking spaces availability – Info-mobility modules 

 

Help desk assistant would definitely show its 

usefulness on web and mobile apps as the help 

usually is needed somewhere on the go and 

where decisions have to be made quicker.  

 

 

Figure 13. Help desk assistant – Info-mobility modules 

Recommendations 

Apart from the predefined answers, stakeholders were given an option to suggest their own ideas 

regarding the content that should potentially be a part of E-CHAIN platform: 

• quantity of emissions produced for one shift 

• information about changes to the service that often occurs e.g., extended service until ... etc. 

• transport on request, electric chargers for vehicles 

• cultural and sporting events and gastronomy 

• basic information about each city, the nearest next city 

• air traffic 

• links to traffic situation on roads / national auto club 

• nautical maritime situation in the vicinity of the passenger port 

• continuations of travel that are possible by rail (partial timetable) 
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Following question required stakeholders to check the boxes which apply regarding the timetables and 

their means of displaying that information. The “check” table looked like the table below. 

 
Table 1. Screenshot of the table from the questionnaire 

 
Results coming from the table displayed above were pretty much expected. In all the categories the most 
represented answer was all three mediums of display together. Second place went in all categories to the 
pair Web, Link to carrier and terminal just in different ratios. The answers according to the categories are 
listed below. 
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I 1.2.1 Please provide additional information on selected timetables (e.g., Train terminal – Ancona), 
source of information and add more timetables if appropriate: 
 

• Krk Airport - Jadrolinija, Rijeka bus station, Rijeka rail station 

• Venice train terminal - connections via IT with Venice Bus Station, Venice Airport, Taxi and 

shared Travel, … 

• links to third destinations (e.g., Split - Medjugorje, Split - Plitvice Lakes) 

• air traffic - Rijeka 

• relevant timetable for the first "hop" of the travel involving E-CHAIN pilot sites 

• most traffic operators including rail, water, road and air can share their timetable using 

standard API and message exchange through message broker (XML data schema exchange 

I.3.1 Travel solutions – Expectations from the Travel Solutions Module affecting resource 

optimization? 

• mobility, CO2 reduction, timetables optimisation 

• better programming can be made on the means used on the basis of the most requested 

times 

• resource optimization is expected to connect carriers and capacities through partnership 

agreements, better solutions for filling capacities will bring more money for investments in 

better (electric) vehicles, etc. 

• give greater travel flexibility and the possibility for the traveller to choose alternative means 

and routes 

• better use of information 

• faster arrival to the destination and selection of the optimal route 

• better recognition of when to need to strengthen timetables, introduce other new solutions 

to reduce congestion 

• less crowds, more mobility, passengers will make decisions based on better information, will 

ask for less information by other routes 

• travel time reduction, cost optimization and thus the price of services, increasing the 

reliability and quality of travel 

• they should decrease time spent to organize travel. Also, additional discount could be 

offered if a bundle of tickets for various forms of transport is purchased. 

• if properly executed it could be mildly attractive for the passenger using multimodal 

passenger means and could slightly increase use of means of maritime transport 
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• if the question is related to railway passenger operators, I would say in a negligible way, 

because the system is not a part of internal IT systems of operators, there is no feedback to 

the operators' systems. 

• to provide more information on one service to the passengers. 

 

I 1.3.2 Travel solutions - data which is needed to optimize resources and who owns it? 

• Jadrolinija, Arriva timetables, Rail timetables 

• traffic analysis of the route, analysis of traffic loads, alternative modes of transport 

• loads of traffic and road or service interruptions 

• transport service providers and the Harbour Master's Office 

• Google and direct input of additional route information 

• number of passengers, number of vehicles, number of flights, road loads; data are owned by 

individual operators / service servers, HAK (Croatian Auto House) 

• data on the state of congestion in certain directions; carrier association 

• alternative modes of transport on the route, traffic routes, connection hoops (bus - railway) 

• prices, shortest route in terms of distance covered, optimal route, cheapest route, scenic 

route with POI, one or two alternative routes for each selection 

• probably a detailed analysis of timetables should be done using operational research tools 

and implement it as a part of timetable tool on totems, web and mobile application in order 

to enable usage of different search criteria for the end user and according to different 

search requirements  

• I would say timetables, but also sensitive financial data that most operators probably will 

not share. For example, some variable prices depend on volume of passengers,  

• name of the route 

• name of the route - source of information 

• every participant in the project has its own source of data.  
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According to the questionnaire, real-

time information module gained some 

traction among the stakeholder 

because apart from the checking the 

part with predefined answers on 

which kind of information would they 

want to be informed on, answers were 

written in a free form stating lots of 

possible events that should be 

definitely duly and timely informed on. 

Stakeholders were also kindly asked to 

state the sources for their free-form 

written answers. 

Figure 14. Information categories inside real-time information module 

Some of the answers encompassed: 

• closing of the snow passes in the lines for the Dolomites provided by the contacts on site;  

• delays in embarkation / disembarkation due to fog that does not allow ships to dock, 

information provided by the port authority. 

• delays, cancellations and possible solutions (such as plane that gives in flight situation for 

connections) - Public sources 

• delays, traffic congestion information and offers of alternative routes - data sources are 

individual carriers 

• user logins, information from the system admin - connection to the automatic systems of 

the transport service provider 

• road traffic congestion, airport congestion, delays, cancellations, unforeseen events, other 

• emergency data, cancellations and delays but only those that are relevant for the travel 

itinerary of the particular passenger 

• natural disaster and accidents, if covid situation will persist, fresh information about covid 

requirements, situation and testing in areas where the passengers is travelling to (or 

through). 
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Provided with the table below, stakeholders were questioned to state their opinions regarding the 

information providing in the real-time events that are possibly occurring. Stakeholders needed to state 

their opinions regarding the categories of delays, cancellations, emergency situations and other events 

that are fairly time sensitive and the ways they would like for passengers to be informed on them. 

 
 
Table 2.  Real-time 
events – ways of 
information providing 
towards passengers 
 

 

Answers provided on the “check all that apply” table were more than obvious representing the will of 

stakeholders that the information regarding any type of real-time events needed to be displayed across 

the multitude of information providing platforms. In reality, when sudden events occur, quantity beats 

quality by miles purely because of the reach towards general public and whom it may concern the most. 
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I 4.3 Real time events - What type of additional information should the system provide to passengers 

in the case of an event (e.g., a delay – nearby points of interest) and which are sources of information? 

• estimate of the delay in reaching the chosen location through integration with waze or 

google maps; the widest possible geolocation of experiences that start near the user's 

localization point 

• it is interesting to have options (especially for tourists who do not know the destination) 

• replacement services, possible overnight refreshment points 

• alternative transport solutions 

• tourist board offices and info points 

• nearby places of interest as information to have at the Tourist Board of Split, but 

categorized data is needed, e.g., sports, theatres, gastronomy - Split Tourist Board, Tourist 

Board, Croatian Tourist Board 

• Tourist board - information on attractions in the area where the traveller is located, on 

restaurants 

• information on how to make good use of waiting time - for example, to be able to log in to 

the platform and watch a film about the city in which they are located, about nearby places, 

about the destination in general, current events in culture, sports 

• only information that is relevant for the passenger, or could be relevant in a general 

scenario (for example, pandemic). Sources of information should be services like emergency 

112, and other relevant national sources. 

• only those POI for whose it is realistic that they could be visited in such a limited time. Also, 

possibility of overnight lodging in case that delay is overnight; links to local restaurants and 

events. 

• information about next departure, costs, stops and all relevat info. Sources: web, Mobile 

App 

• especially delay in those transport means that lead to the pilot port (or other port of 

interest). 

• points of interest 

• cancellation policy, alternative transportation 
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"I 4.4 What kind of real-time information from customers you need and how do you get it?"  

• estimated delay 

• this can be solved as a package with IT solutions (ability to modify and monitor service 

situations) 

• as much data as possible 

• no information needed except maybe for basic statistics purpose 

• for us by users are not relevant real-time dana 

• communication by email (pre-ordering) or telephone and mobile application; delay information 

• our service only allows you to book a ticket per day, and not according to the exact time frame 

so that the passenger does not have to worry in case of flight delay because another bus is 

available to him later 

• if the passenger is late for the next "leg" of the travel, in that case, information could be 

forwarded (passed on) to the next stakeholders in line 

• geolocation information, in case that the customer allows it. Advantages of surrendering 

geographical coordinates should be communicated in front to the passengers and data 

processed in line with the GDPR. 

• position could be beneficial, if the passenger would allow it.  

• e-mail 
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Tourism plays an important role for nearly all WTO members, especially in terms of its contribution to 

employment, GDP, and the generation of foreign exchange. Tourism-related services are typically labour-

intensive, with numerous links to other major segments of the economy, such as transport, cultural and 

creative services, or financial and insurance services. Tourism and travel-related services include services 

provided by hotels and restaurants (including catering), travel agencies and tour operator services, tourist 

guide services and other related services. 

A crucial aspect of trade in tourism services is the cross-border movement of consumers. This permits a 

variety of workers, including those in remote areas, to become services exporters — for instance, by 

guiding tourists, performing in local events, or working in tourist accommodation. While digitalisation 

offers great potential for many aspects of tourism services, the sector continues to depend highly on the 

cross-border movement of both customers and employees, and remains strongly linked to transport 

services. 

Attached table below was presented to stakeholders during the filling out of the questionnaire. Table 

consists of tourism related categories (POI, HoReCa services, Travel agencies and tour operators, touristic 

guiding services, sport and 

cultural events) and ways 

information should be 

provided towards end users  

 

 
Table 3. Tourism services – information providing mediums 
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As tourism is a sector that is in need of a wide 

approach when it comes to information 

presenting, a more encompassing approach has to 

be considered. The sector by itself presents a huge 

opportunity towards overall development only if 

every aspect has been taken into consideration.  

 

I 1.5.1 Tourism services - please specify the sources of information for type of services selected in 

previous question and add more types that you think should be supported by the E-CHAIN platform. 

• integration with portals such as Get Your Guide, Musement, Tiqets could contain a greater 

tourist offer 

• integrating google maps or other car navigation systems and through them offer the 

specification of points of interest based on user needs 

• links with other platforms dedicated to the tourism activities of the Region or the territory 

• the suppliers of the different services (e.g., event organizers, municipality, etc.) 

• transport on request, e bottling plants, e-scooters 

• Split Tourist Bord 

• the Tourist Board of the City of Split, various associations of hoteliers, caterers, other service 

providers, HGK  

• Split Tourist Board, associations of craftsmen (e.g., carriers, caterers) 

• not so much by the Tourist Board, more by various local specialized providers and 

associations (associations in tourism, catering, culture, carriers, etc.) 

• primarily national tourist associations, if they are not available, then API exchange with CRM 

of the major regional tourist agencies. 
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• such data should be obtained by real time exchange with the local tourist association or 

using standardized exchange with the interested tourist agencies of larger influence in the 

area. 

• Croatian Board, Croatian Chamber of Economy, Ministry web pages, other 

• only through exchange via APIs from tourist agencies and operators. This is the only way to 

ensure up to date information. For sports and cultural events, probably, it would have to be 

manually entered as automatic exchange would not be possible, there is no centralized 

repository of such events. 

• tourist boards 

• Croatian National Board 
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A point of interest or simply as POI represents a common expression used for pinpointing or indicating a 

specific location or an attraction that might be of interest to visitors. Coupled with sport and cultural 

events, this category was intended for stakeholders to express their opinions or maybe concerns regarding 

the information providing towards end users (passengers) on what would their preferred medium of 

accessing information be. Categories encompassed general information, real-time events, booking and 

ticketing as well as the geo-

localization aspect of the events. 

Underneath this text, table from 

the questionnaire is attached as a 

way of representing how was this 

aspect presented to stakeholders. 

Table 4. POI, sport and cultural events and mediums of information sharing 

 

 

Similar to previous answers, the most represented answer consisted of applying information sharing 

across all the platforms available as it is the easiest way to reach the biggest number of passengers and 

visitors in general. Distinct pattern was noticed, when some kind of navigation or geo-localization is 

needed, mobile apps are far ahead as they are a platform which everyone can access in any point of time, 

and if it is coupled with real time updates and regular maintenance of the systems, can serve as an overall 

most practical medium for accessing information. Totem, as a most visible and noticeable platform serves 

its purpose greatly, but its static nature presents its biggest deficiency.  
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A parking lot or car park, also known as a car lot, is a cleared area that is intended for parking vehicles. 

Usually, the term refers to a dedicated area that has been provided with a durable or semi-durable 

surface. It represents a dedicated area, where passenger can leave their vehicles in according to country’s 

regulations without worrying that they left them on someone else’s property. A certain fee is always 

charged as the commodity of having your vehicle in the vicinity present a certain luxury. 

 

"I 6.1 Car parks - specify parking services and what are the sources of information " 

• Rijeka - Rijeka traffic, Rijeka plus 

• parking space reservation with possible integration to public transport if not equipped with a 

shuttle service included. It is necessary to communicate the date of entry and exit 

• number of free spaces, price, maximum parking duration, options for other parking spaces, etc. 

• places, availability of stalls, distance from the port area 

• distance - availability - cost 

• Split car parks 

• free spaces, all parking lots 

• parking lots - open, street, public garages; source of information: website, mobile platform 

• information on the number of free parking spaces at certain locations - on billboards 

• all information about parking options is very important and should be easily accessible 

• free spaces, all parking lots 

• parking location, availability, pricing and type of parking (garage, open space behind the ramp, 

street parking). Guarded or not. API exchange with the parking service provider. 

• automatic exchange with the billing parking system, they usually allow such exchange. It would 

be important to share data about type of parking and availability of free places. Also, working 

hours if they are not 0-24h. 

• parking type (behind the ramp, garage parking, parking in the street), free parking and paid 

parking, payment possibilities (m-parking, ticket, credit card virtual and physical), parking 

availability (free places), parking prices. Sources should be API exchange with parking providers if 

possible, or manual entering of the price list, if not. 
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Parking lots present a certain relief as they almost completely assure passengers that their vehicle is 

safely stored and is awaiting them to finish a certain part of their journey. Services and mediums across 

which information should be accessible were a topic of following question inside the questionnaire 

presented to stakeholders. Table below illustrates what were stakeholders presented with to state their 

opinions. 

 

Table 5. Car parks – services and 

mediums of information providing 

 

Web was the least favoured medium as it is not a practical way of coping with such a time-sensitive 

information which is being altered almost every minute. Link to parking provider’s web page and a totem 

present viable options as they can assure and secure many concerns to whom it may matter the most. 

Official page from the parking provider signifies that information is presumably and most likely up-to-date 

and can be taken into consideration when planning occurs. Totems are an info-display that can easily 

project current alterations that are happening inside of the parking lot which can in turn significantly 

facilitate the whole process to the passengers. In the last paragraph, totem’s statical nature presented 

itself as a disadvantage, but as the parking lot is also a static facility, totem’s abilities come in handy. 

Categories inside this question encompassed basic information regarding parking facility, availability of 

parking spaces, booking and ticketing services as well as the localization properties. 



 
 

 
 
 
 
 
 

 

 
 

  
 

 

41 

A help desk is a resource intended to provide the customer or end user with information and support 

related to a company's or institution's products and services. The purpose of a help desk is usually 

to troubleshoot problems or provide guidance about products such as computers, electronic equipment, 

food, apparel, or software. Corporations usually provide help desk support to their customers through 

various channels such as toll-free numbers, websites, instant messaging, or email.  

 

Table 6. Help desk 

assistant – examples of 

services and mediums of 

information providing 

 

A good help desk improves customer satisfaction if it is actively responsive, consistently assists users, and 

goes the extra mile in service delivery of technical support. This provides support to the company's or 

platforms objectives and facilitates the growth of its business by increasing the number of returning 

customers. Above this text, a table from the questionnaire is inserted in order to provide an overview of 

what would help desk most likely refer to and what would be the preferrable mediums of displaying 

information. Results clearly indicate that most useful way of providing help desk assistance would be 

through web medium as well as through dedicated mobile application. Below the aggregated and listed  

responses from stakeholders, there are suggestions from the stakeholders on use cases other than 

prelisted/offered answers. 
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I 6.1.1 Help desk assistance - which are the sources of information for selected help services? Add 

some more if you think that should be supported by E-CHAIN platform. 

• direct contacts with providers 

• live chat (robot) 

• service providers should make the information available 

• contact of the police, office for lost items, contacts of emergency services, pharmacies on duty, 

doctor's office on duty for tourists 

• emergency services, pharmacy on duty, city map 

• they should be provided in line with the regular ITIL service provision management. 

• standard service desk should be established because they have possibility to exchange 

information, for example, GLDPI, Service Now, ZenDesk or SpiceWorks 

• if the system of service desk (help desk) is outsourced, then ERP of the service provider. They 

usually allow for information interexchange. 
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5.1.3. BOOKING & TICKETING 

A booking is the arrangement that you make when you book something such as a hotel room, a table at 

a restaurant, a theatre seat, or a place on public transport, while the ticketing is the production or selling 

of tickets. When encountering these two terms, it is likely that the matter is about reserving something in 

circumstances where arrangeability is of a crucial meaning. Listed below are aggregated display of figures 

which are direct results from the questionnaire regarding the functionality requirements of E-CHAIN 

platform.  

The most represented answer fetched all of the 

offered answers as the best way to ensure 

functionality is to enable a wide spectrum as 

accessibility across the all-accessible platforms. 

 

 

 

 

Figure 15. Enabling of services 

 

In regards to account creation on the platform, half 

of the stakeholders declared that they are in line 

with the option that users can create their own 

accounts, while the other half of the stakeholders 

were fairly equally divided between “no” and 

“maybe” options. 

Figure 16. User account creation 
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Figure 17. Data 

storage options 

Data 

storage refers to 

the use of 

recording media 

to retain data 

using computers 

or other devices. 

The most prevalent forms of data storage are file storage, block storage, and object storage, with each 

being ideal for different purposes. 

Figure 18. Preferrable 

payment options for the 

system 

Once again, the option of 

having a multitude of 

accessible options showed 

that it beats individual options 

when it comes to paying for 

any kind of services. 

 

Figure 19. Types of ticket 

preferred by this service 

Coming to the option of 

choosing preferred types of 

ticket, stakeholders 

represented their opinion 

through almost equal 

division of two of the most 

desirable solutions, one 

being the simple prepaid electronic card, and other the aggregate of all viable options. 
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Figure 20. Time allowed to secure a transaction 

When regarding the maximum time frame in which 

the transaction, mainly the ticket purchase should 

be finished, 92% of the answers could be 

summarized that 10-15 minutes is sufficient. 

 

 

 

 

Figure 21. System notification about the status 

of the purchased service 

Half of the stakeholders stated that the best way 

of notifying the customer about the status of the 

purchased service should occur via Email 

notification and SMS notification. Second viable 

option goes to the only e-mail notification as it is 

the preferred type of business communication 

and an aggregator of important notes, messages 

and evidently, attachments. 

 

 

 

 

 

 



 
 

 
 
 
 
 
 

 

 
 

  
 

 

46 

"B 1.8 Which multimodal services do you think could be offered through E-CHAIN booking & ticketing 

module on pilot sites? " 

• Venezia - Spalato: Flixbus+ Nomago; / Venezia -Ancona: Trenitalia/  

• bus line: Venezia (I) - Rovigno (HR) - Pola (HR), BRUSUTTI srl / FILS d.o.o. 

• rail-bus-ferry / airport-bus-ferry 

• Venezia -Split - Brač / Trenitalia-Jadrolinija 

• reservation of public bicycles 

• ferry - taxi 

• include the various available carriers at a particular destination; e.g., Split - Airport, Split - 

Medjugorje, Split - Brač / Hvar; Split - Plitvice - Zagreb 

• all services related to micro- and e-mobility in involved destinations 

• any services that are related with the primary travel route of the passenger and could be 

extension of it. 

• end-to-end travel experience with automatic selection of route and transport means according to 

pre-set criteria by the passenger and single point of payment for all transport means along the 

finally selected route. It should be transparent for the passenger. 

• Venice -Split – Brač /Trenitalia-Jadrolinija 

• Croatia Airlines + Jadrolinija e.g., London - Split - Brač/Hvar/Vis Regio Jet + Jadrolinija e.g., Prag - 

Rijeka – Rab 
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5.1.4. WEB SERVICES 

As the purpose of the next few questions refer to the web services and their potential use cases, answers 

given by the stakeholders were not given in a form of offered and prelisted answers, rather reflect 

stakeholder’s visions and personal opinions regarding the topic: 

"W 1.1 What services and standard will be used for exchange/integration of E-CHAIN services*" 

• I cannot answer, it is a decision that will be based on previous questions and experiences of other 

related platforms (such as FLIX bus) 

• next bike app for booking public bikes 

• I am not versed in the area 

• I am not versed in individual web servers, it should combine as many possible services as possible 

(secure timetables, reservations, real-time events) 

• standard message broker exchange using XML schemes 

• This is difficult to answer. The project involves several countries and I could name only local 

vendors that could be involved in the process. 

• There is no particular industry standard except use of APIs, standardized XML schemas and 

standard message exchange brokers. 

• booking, ticketing 

• we will integrate with partners via web services 

 

"W 1.2 What kind of solution do you propose for the clearance of sold multimodal tickets between 

service providers?" 

• to produce separate vouchers for each ticket in order to make all bookings independent 

• Upon entering the vehicle, the service provider scans the part of the ticket that refers to it and 

possibly, for easier monitoring, creates its own ticket with a price of 0.00 euros. 

• MyCicero 

• for the end user - a discount for multimodal purchases 

• when an individual service provider registers (integrates) on the E-CHAIN platform, to go directly 

to its application 

• e-card with bar code, confirmation - voucher 

• according to the bar code, it is known exactly how many of whose services were used, so you can 

calculate according to the actual use. 
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• this is probably going to have to be a custom solution covering ERP-CRM systems of operators in 

pilot sites (at least initially) 

• for Croatia, T-Com PayWay or CorvusPay. 

 

• "W 1.3 What kind of solution do you propose for charging and allocating E-CHAIN service costs 

for e.g., multimodal tickets, parking tickets, event ticket?" 

• Include the costs for maintaining and operating the platform within the fee that is granted by 

each provider, then for each provider receive monthly payment on the basis of the account 

statement of the sales net of fees 

• percentage sales service (proposal 15%) 

• 2% of the selling price 

• price list / tariff integration, monthly share payment 

• each provider has its own price list of services, the solution should be developed by agreement 

between all participants (bidders within the platform) 

• there should be a possibility that each server can charge for multimodal tickets, and the billing 

goes according to actual usage. A calculation is proposed every 7 days in the season and every 14 

or a month out of season. 

• as cheap as possible 

• for the reasons of economic efficiency, it would be best that such a solution is operated by one 

stakeholder in the pilot sites, and a multiparty agreement i stipulated for provision of such 

services. 

• don't know of such a solution, never heard of it. Maybe it has to be developed according to custom 

functional specification. 
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5.1.5. TECHNICAL REQUIREMENT ANALYSIS 

Technical requirements, in the context of software development and systems engineering, are the factors 

required to deliver a desired function or behaviour from a system to satisfy a user’s standards and needs. 

Technical requirements can refer to systems like software, electronic hardware devices or software-driven 

electronic devices. 

Technical requirements are a part of requirements analysis (also known as requirements engineering), an 

interdisciplinary field in engineering that involves the design and maintenance of complex systems. 

The factors considered in technical requirements are often referred to as “itties” as this is the same suffix 

on many of the factor types. Factors include types include accessibility, adaptability, usability, auditability, 

maintainability and performance. The combination of factors and the individual emphasis of each to most 

effectively meet the needs of users are determined through a consultation process. 

Figure 22. Allowed system “down time” for 

maintenance purposes 

The term downtime is used to refer to periods when a 

system is unavailable. The unavailability is the 

proportion of a time-span that a system is unavailable 

or offline. This is usually a result of the system failing to 

function because of an unplanned event, or because of 

routine maintenance (a planned event). Stakeholder’s 

responses were almost equally divided between 4 

hours/month and 2 hours/week. 

Figure 23. Hardware infrastructure facility for 

back-up purposes 

The data center is the backbone and nerve 

center of an organization, the place where its 

most critical assets, the data it depends on are 

stored and processed. Loss or compromise of 

that data can do serious damage or be fatal to 

a business. Needless to say, having a consistent 

backup and data recovery plan in place is 

essential for survival.   
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6. CONCLUSIONS 
Guided by the previously presented and briefly explained results acquired from the stakeholder’s answers 

during their interview with the interviewers from E-CHAIN project resulted with the following conclusion: 

During the first phase of any type of voyage planning, timely reservation and booking has to be made to 

ensure an arrangement which is based on desired time and place parameters. Whilst living in the modern, 

technology driven everyday world, online reservation and booking of intermodal transportation services 

must be enabled. At the point and time of reservation, timely arrival, which the questionnaire shows to 

be around 10 – 15 minutes post finishing the transaction of an online ticket, notification has to be sent 

preferably via email and/or mobile application services. Preferrable language of the platform, according 

to the stakeholder’s responses should be of trilateral nature, that being English, Italian and Croatian. 

Recommended would be possessing an extensively developed help desk service, preferably in the form 

of having FAQ section on the website which has the ability of guiding users through different layers of the 

most frequently asked questions and the easiest way of solving that issues. By having a well-developed 

help desk service, possible reductions in cost could be made by not having the physical individual 

designated solely for that purpose. Chat-bot could also be a viable solution. Mandatory functionalities 

have to include display of information that are time sensitive and that could potentially disrupt 

passenger’s next leg of travel activities. Having the option of timely notifications would greatly benefit the 

overall accordance within the whole ecosystem. Information about any kind of real-time events such as 

cancellations, delays or even natural disasters should have to be timely updated and possibly sent to ones 

to whom it may concern, i.e., someone whose travel itinerary could potentially be disrupted. As the 

information technology is in the full swing, any kind of notifications on the mobile application or even 

regular text messages definitely have to find its place within the platform. Unnecessary functionalities 

refer to everyday situations such as finding a free parking spot or having a dedicated info display totem 

with real time indicator of available spaces. While it is definitely convenient, it is not necessary. 

Unnecessary would also have to be geo-localization aspects of the transportation vehicles/vessels. 

Regularly updated display (on portable devices or on totem pole inside the terminal) of time of Arrivals 

and departures should suffice as that information is what counts for the end users. This questionnaire 

gave a lot of valuable insights and inputs regarding the physical and psychological level implementation 

of E-CHAIN project could bring. From purely technical and technological point of view, the platform has 

been extensively thought through.  

Recommendations regarding the further development would focus on maintaining the core 

functionalities project could bring. Project has to further develop the concept and what added value could 

it bring on a broader level. Focusing on little details which in this phase do not represent a major obstacle 

could deter from the core vision which is facilitation of connectivity and harmonization of data for the 
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Adriatic Intermodal Network. After the core has been implemented, lot of room has to be left for future 

development, further upgrades and for tweaking the possible bugs and glitches. 
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