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Executive summary

The current deliverable, “D3.3 TOPOS observatory visualization and user interface tools”, includes
a description of the TOPOS Observatory and Forum (TOPOS Gateway, TOPOS Observatory for
Organizations platform, TOPOS for Individuals platform and TOPOS Forum). It also includes the open
access requirements for transport research data in the frame of the BE OPEN project and the Data
Management Plans (DMPs) as is a key element of good data management.

The Open Research Data Pilot of the European Commission enables open access and reuse of
research data generated by Horizon 2020 projects. There are two main pillars to the Pilot:
developing a Data Management Plan (DMP) and providing open access to research data, if possible.
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1. Introduction
Deliverable 3.3 presents the Open Research Data Pilot (ORDP) of the BE OPEN project.

The Open Research Data Pilot aims to improve and maximise access to the research data generated
by the EU-funded project BE OPEN. Benefits of taking an active approach to research data
management include increased speed and ease of access, efficiency (fund once, reuse many times),
and improved quality and transparency of research.

As described in the EC's Guidelines on FAIR Data Management in Horizon 2020, the ORDP aims to
improve and maximise access to and re-use of research data generated by Horizon 2020 projects
and takes into account the need to balance openness and protection of scientific information,
commercialisation and Intellectual Property Rights (IPR), privacy concerns, security as well as data
management and preservation questions.
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2. TOPOS Observatory and Forum details

The aim of communication and dissemination in BE OPEN project is to comprehensively disseminate
the technical and scientific advancements developed in Transport Research. The following sections
highlight the main vision and goals of the TOPOS Observatory and how communication and
dissemination can help to fulfil the objectives of the project.

2.1. TOPOS Gateway

The domain “topos-observatory.eu” was registered to set up the TOPOS Forum/Observatory and it
has been used to incorporate the different subdomains of the project together with a general
description of the BE OPEN project and the tools that incorporate the TOPOS Observatory and
Forum.

TOPOS BEOPEN OpenAIRE Scipedia FORUM

TOPQS Observatory aims to showcase the status and progress of open science uptake TOPQS fOrum for national and European
in transport research. It focuses on promoting territorial and cross border cooperation stakeholders — public and private - aims
and contributing in the optimization of open science in transport research. to exchange ideas and share best

practices for operationalising Open
Science principles in transport research.

TOPOS OBSERVATORY TOPOS OBSERVATORY TOPOS FORUM
FOR ORGANISATIONS FOR INDIVIDUALS FOR STAKEHOLDERS
The BE OPEN project has received funding from the European
Union's Harizon 2020 research and innovation programme under
- grant agreement No 824323,

Ar

Figure 1 TOPOS Gateway main web page
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2.2. TOPOS Observatory for Organisations (openAIRE platform)

The TOPOS Observatory for Organizations has been defined with the objective to serve three
categories of organizations in the field of Transport Research: content providers, i.e., technology
platforms like institutional, thematic repositories, data archives and disciplinary web sites; research
organizations, public and private, like research centers, universities, project consortia, research
infrastructures, small and medium enterprises that participate in research activities; public
authorities like national and international research funding organizations.

The TOPOS Observatory for Organizations Open Portal is available in the following link:

https://beopen.openaire.eu
http://openaire.topos-observatory.eu/

Transport Research

BLICATION AT FTWARE HER RESEARC
102,192 1,006 34 1,963

The Transpart Research community gateway is supported by the EC H2020 BEOPEN project (824323)

by @
ted: 140012019 M 7

Figure 2 The home page of the TOPOS Observatory for Organisations
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2.3. TOPOS Observatory for Individuals (Scipedia platform)

The TOPOS Observatory for Individuals is focused on individual users from the science and
technology areas that are looking for sharing information. Scipedia, as the platform of the Individual
TOPOS Observatory for Individuals, is an open professional network where professors, students,
scientists, researchers and professionals in science and technology can share and access knowledge,
expertise and the outcome of their work.

The TOPOS Observatory for Individuals Open Portal is available in the following link:

http://scipedia.topos-observatory.eu/
https://www.scipedia.com/institution/beopen-project.eu

S Library  Groups REGISTER LOC IN

')

European forum and oBsErvatory for OPEN science in transport
SR R (BeOpen)
“BEOPEN

Overview  Publications ~ Members  Analytics

INFORMATION

Website
https://beopen-project.eu

BE OPEN aims to create a common understanding on the practical impact of Open
Science and to identify and put in place the mechanisms to make it a reality in
transport research. Achieving Open Access to publications, making their underlying
data FAIR (Findable, Accessible, Interoperable, Reusable) and open where possible,
and using open and collaborative processes and infrastructure via the European MEMBERS
Open Science Cloud (EOSC) will be key factors in making transportation researchers
share-reuse-reproduce science and in bringing such a critical sector closer to the

society for enabling open innovation and citizen science. ANALYTICS
Reputation 2 0
Openness, transparency, fairness, reproducibility of science are key aspects around score
which BE OPEN will seek to establish the ground rules for the transport research ..
" ) S ) Publications . 1
communities, ultimately establishing a community of transport research
organizations willing to work on the basis of a commonly agreed "Open Science Views > 6

Code of Conduct”. To this end, BE OPEN has brought on board key transport and
open science related communities in a two-fold action plan: to engage themin a
participatory approach fostering a dialogue on Open Science (what exists, what
should be done, how it should be done) among relevant stakeholders in Europe
and around the world, and develop a detailed roadmap for the implementation of
sustainable open science modules which include key practices, infrastructures,
policies and business models, all taking into account the specificities of the
transport research domain, and the use and integration of existing-infrastructures
and the emerging EOSC initiative.

Figure 3 TOPOS Observatory for Individuals Open Portal
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2.4. TOPOS Forum

TOPOS Forum aims to exchange ideas and share best practices for operationalising Open Science
principles in transport research. The main goal is to capture and present the common culture and
practices of data stewardship in transport research. Representatives of transport stakeholders (of
all modes i.e. road, air, rail and water transport, and both private and public) are encouraged to
endorse the principles of the TOPOS Forum declaration and its principles to guide the
implementation of TOPOS Forum, and to commit to take up some of the specific actions declared in
the roadmap and guidelines of the BE OPEN project so as to show their tangible support to the
common effort to make the TOPOS Forum a reality and support the practical use of the EOSC.

Q  Register  Login

[}
[c]
I~

X

8445 Bss7

Road
relevant to cars, trucks, busses.
PTWs, etc.

ITS applications
Investigate further how
blockchain could support and

benefit read transport activities.

Nov 11 2020, 814 PM - read more

Air
relevant to helicopters. airplanes. jet
aircrafts. etc.

Cooperation at national and
intemational level

0 Suppert innovatien and research
in aviation sector to remain on
the competitive level

Rail
relevant to vehicles which run on
tracks (trains, trams, etc.)

Increase capacity of infrastructure

Enhance infrastructure in an
attempt to increase capacity of
railway stations (length and
quantity of trains) and lines.

Water

relevant to boat, ship etc.. over a
body of water. such as a sea. ocean.
lake, river, etc.

Safety and security

° Improve and study safety and
security issues (i.e. prevention of
accidents, safety of personnel)
and security (ie. terrorism,

Sep 2,2020, 156 PM - read more Nov 11, 2020, 202 PM - read more border control/immigration etc.).

Nov 11, 2020, 809 PM - read more

&

Multimodal
the combination of different means of
transport

Involvement of public transport
actors

o Develop ways for public
stakeholders and private
companies te better know each
other and their respective needs
in terms of data sharing in order
to be able to build common
business models, in accordance
with users’ needs for an
improved shared mobility.

Nov 11,2020, 238 PM - read more

The BE OPEN project has received funding from the
European Union's Horizon 2020 research and innovation

programme under grant agreement No 824323,

=)

n) (W) (®)
n)(¥@)&E)

TOPOS Forum - Developed by CERTH/HIT

Figure 4 Homepage and the Main Categories
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3. Open access requirements

3.1. Open access to scientific publications

Each beneficiary must ensure open access (free of charge online access for any user) to all peer-
reviewed scientific publications relating to its results.

In particular, it must:

1. as soon as possible and at the latest on publication, deposit a machine-readable electronic
copy of the published version or final peer-reviewed manuscript accepted for publication in a
repository for scientific publications. Moreover, the beneficiary must aim to deposit at the
same time the research data needed to validate the results presented in the deposited
scientific publications.

2. ensure open access to the deposited publication — via the repository — at the latest:

e on publication, if an electronic version is available for free via the publisher, or
e within six months of publication (twelve months for publications in the social sciences and
humanities) in any other case.

3. ensure open access — via the repository — to the bibliographic metadata that identify the
deposited publication.

The bibliographic metadata must be in a standard format and must include all of the following:

e the terms “European Union (EU)” and “Horizon 2020”;

e the name of the action, acronym and grant number;

e the publication date, and length of embargo period if applicable, and
e a persistent identifier

3.2. Open access to research data

Regarding the digital research data generated in the action (‘data’), the beneficiaries must:

1. depositin aresearch data repository and take measures to make it possible for third parties to
access, mine, exploit, reproduce and disseminate—free of charge for any user—the following:
e the data, including associated metadata, needed to validate the results presented in
scientific publications, as soon as possible;
e other data, including associated metadata, as specified and within the deadlines laid
down in the ‘data management plan’;
2. provide information — via the repository — about tools and instruments at the disposal of the
beneficiaries and necessary for validating the results (and — where possible — provide the
tools and instruments themselves).

Regarding the BE OPEN’s GA (section 4), this does not change the obligation to protect results in
Article 27, the confidentiality obligations in Article 36, the security obligations in Article 37 or the
obligations to protect personal data in Article 39, all of which still apply.

13| Page
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As an exception, the beneficiaries do not have to ensure open access to specific parts of their
research data), if the achievement of the action's main would be jeopardised by making those
specific parts of the research data openly accessible. In this case, the data management plan must
contain the reasons for not giving access.

3.3. Legal Issues and fundamental Principles

In order to identify the main legal issues as well as the fundamental principles of utilising Open
Science in transport research, potential issues of data protection, IPR, security aspects and ethical
concerns must be assessed in the spectrum of the fundamental principles of research integrity, i.e.,
reliability, honesty, accountability and respect!. Since high quality Open Science resources require
proper reliable methodologies and analytical tools as well as transparent and fair review, the
fundamental principles of research integrity can conflict with legal issues, such as privacy aspects.

For the purpose of the further assessment, “Open Data” is defined as data that can be freely
accessed and further used, modified, and shared by anyone for any purpose?. In particular,
availability and access, re-use and redistribution of data, as well as universal participation are the
key factors of Open Data3. The essential benefits of Open Data range from transparency and
efficiency (e.g., allowing research to be reproduced) to increasing innovation in general. On an
institutional level, European Open Data portals are available, with several EU countries having their
own Open Data portal in place* (public upon publication of the results).

For the purpose of the further assessment, “Open Science” is defined as making the primary outputs
of publicly funded research results, research publications and the research data publicly accessible
in digital format with no (or minimal) restriction as well as working on extending these principles of
openness within the research community>. In Open Science, data must be shared in such a way that
both humans and machines are facilitated to access, as well as able to understand and re-use them.
For that purpose, the FAIR Data Principles have been published as concise and measurable set of
principles, aiming to act as a guideline in order to enhance the re-usability of data®. As the following
figure shows, these principal characteristics for research data are: Findability, Accessibility,
Interoperability and Reusability. The main difference of Open and FAIR data involves the
accessibility of the data. While both state that data should be as open as possible, FAIR data access
can be restricted if necessary’. This necessity can change according to the purpose or lifecycle of
the data (e.g., during the research phase data is private, becoming in order to determine the main
legal issues as well as the fundamental principles of the main areas of Open Science in transport

! These fundamental principles are documented in: “The European Code of Conduct for Research Integrity”,
ec.europa.eu/research/participants/data/ref/h2020/other/hi/h2020-ethics code-of-conduct en.pdf, last
accessed 14 August 2020, P 5.

2 The definition for Open Data isderivedfromopendefinition.org, last accessed 14 August 2020.

3 See opendatahandbook.org, last accessed 14 August 2020.

4 Examples for EU Portals are listed online data.europa.eu, last accessed 14 August 2020.

5 The definition for Open Science isderivedfromwww.fosteropenscience.eu.

6 Wilkinson/Dumontier/Aalbersberg et al, “The FAIR Guiding Principles for scientific data management and

stewardship”, doi.org/10.1038/sdata.2016.18, last accessed 14 August 2020.

7 www.go-fair.org/resources/faq/ask-question-difference-fair-data-open-data/
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research, it is important to face the specific Open and FAIR data opportunities and challenges in the
transport research against the background of the characteristics of transport data.

Contractual
and legal
restrictions

Flndabllity (Equal) Inter- (Re—)

Accessibility operability Usability

|

FAIR Principles

Figure 5 FAIR Principles in Relation to legal- and non-legal Issues for Open Science in Transport Research

For this purpose, “Transport Data” relates to a highly complex set of dimensions inherent to the
transport sector. Amongst others, the several different transport modes (road, rail, water and air)
serve as key feature, along with the respective variety of vehicles in every transport mode as well
as the interrelated geographical data and connected infrastructure. To this end, the term Transport
Data is characterised by a complex, multilevel topology, which corresponds to the various aspects
of transport research, planning, design and operation, effectively translating into a high volume and
variety of research data®.

BE OPEN surveys have concluded that Open and FAIR data in the transport research is packed with
legal challenges, predominantly from the field of privacy law and data protection. However, the
surveys also showed important (non-legal) fundamental issues for Open Science in transport
research. These issues can be divided into several aspects in the data lifecycle.

3.4. Barriers to Re-Use of Open Data

The identified barriers for the re-use of data show a large repository for legal- and non-legal issues
which in turns are connected to the fundamental principles of research integrity®.

In regards to non-legal issues, as the following figure shows, the assessment essentially displayed
that:

1. the sheer volume and variety of data used in the transport sector as such creates several
is- sues in regards to storing, preserving, compiling or combining the transport data;

2. technically, these issues are underlined by the fact that data collected for transport
research or by governmental entities tends to be stored in distributed data silos which are
subject to different ownerships and data formats. This in turns causes practical difficulties
in light of cataloguing, finding, accessing and using research data;

3. ethical, financial and commercial concerns as well as cultural barriers interact with the

fact that the quality of data is insufficient and minimises the usefulness of the data.

8 BE OPEN deliverable D 1.2, “Open Science Framework Terminology and Instruments”, P 14.
9 BE OPEN deliverable D 2.2, “Open/FAIR data, software and infrastructure in European transport research”,
P 25, figure 3.
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In regards to legal issues, the survey has singled out the sensitiveness of data as main barrier to
the Open and FAIR use of data. This sensitiveness of the data can be seen from different legal
angles relating to

1. (alleged) data ownership and issues of intellectual property rights;
2. the protection of personal data through privacy and data protection laws;

3. data security and access concerns which in turn may lead to detrimental effects of
uncontrolled data access for safety and security.

45

40
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35
32
30
27 27
26
24 >
25 23 23
22
21 21
19 20 19
20 18 18
16
15 14
13
10
10 o
i
6
5
0
Costs and Data Commercial Data Data security Concern about Service level Lack of
funding ownership/ applications protection and andaccess openingdata agreements suitable
barriers IPR issues for data ethical concerns up to (e.g. specifying (public-sector)
restrictions competitors jurisdiction)in service

which data are  offerings
stored

M the most important B very important I important

Figure 6 Barriers to Data Re-Use assessed by BE OPEN Deliverable D 2.2

3.5. Barriers for producing Open Data

Turning to the main barriers for producing data, as illustrated in the following figure, again legal
aspects around privacy law and data protection are predominant. Legally, the outlined
competitiveness of the organisation can relate to IPR issues as well as to underlying non-legal
commercial aspects.
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Main barriers for producing open/FAIR data

other [ 78

N

, Competitiveness of the organization _ 353

Barrier

corx | 5!
Costime | <

0 10 20 30 40 50 60
Percentage

Figure 7 Barriers for producing Open/FAIR Data assessed by BE OPEN Deliverable D 2.2

3.6. Barriers for sharing Open Data Infrastructure

The picture is nearly similar when looking at the reasons why organisations do not share their open
research infrastructure such as laboratories, computing systems, databases and models. According
to the following figure illustrating the results of the BE OPEN survey, privacy aspects rank closely to
the predominant competitiveness of the organisation.

Barriers for sharing infrastructure
oer |GGG 12
Competitivness of the organization _ 50
GDPR/privacy restrictions ||| N 55

Reasons for not sharing

Costtime | ¢

0 10 20 30 40 50 60
Percentage

Figure 8 Barriers for sharing Infrastructure assessed by BE OPEN Deliverable D 2.2

In conclusion, different BE OPEN deliverables have focussed on various issues to Open Science in
transport research with a strong focus on aspects determined as barriers for data sharing among
researchers and the producers of data in general. Although the focus of these assessments varied
in terms of stakeholders, transportation modes and countries, the outcome for the main legal issues
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as well as the fundamental principles are nearly identical. Essentially, the main barriers for Open
Science in transport research can be found in both the competitive mind-set and the fear of not
complying with privacy aspects, especially in light of the General Data Protection Regulation
(“GDPR”). Hence, these aspects touch local, national and international regulatory frameworks for
legal data ownership and copyright on the one hand, and the need to protect personal data on the
other hand. For the purpose of this assessment, the determined legal issues can be found in Section
3 while non-legal issues and fundamental principles for Open Science in transport research are
presented in Section 4.
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4. Data Management Plan

The Data Management Plan describes the data management life cycle for the data collected,
processed and/or generated by the BE OPEN project. As part of making research data findable,
accessible, interoperable and re-usable (FAIR), a DMP should include information on:

e the handling of research data during and after the end of the project

e what data will be collected, processed and/or generated

e which methodology and standards will be applied

e whether data will be shared/made open access and

e how data will be curated and preserved (including after the end of the project).

4.1. Making data openly accessible

The data produced in the project are interoperable and available online in the official website of the
BE OPEN project at https://beopen-project.eu/resources. This allows data exchange and re-use
between researchers, institutions, organisations, countries, etc. Almost all deliverables of BE OPEN
project have “public” dissemination level as presented in the table below. A pdf format is used for
all deliverables making them compliant with available (open) software applications, and in particular
facilitating re-combinations with different datasets from different origins. In addition, deliverables,
dissemination material and publications produced in the context of the BE OPEN project are
available both in the official website and in the Zenodo Open Source digital library
https://zenodo.org/communities/be-open-transport/?page=18&size=20. Zenodo also provides a list

of metadata formats.

Table 1: List of Deliverables

Deliverable Disseminationlevel

Deliverable Title Type
Number

Taxonomy of actors,terminology and

D1.1 experimental tools Report Public
Framework of common understanding
D1.2 of Open Science in transport sector Report Public

D13 Use case catalogue for future research Report Public

Open access publications and the
performance of the European

D2.1 transport research Report Public
Open/FAIR data, software and
infrastructure in European

D2.2 transport research Report Public
Transport Research in the European

D2.3 OpenScience Cloud Report Public

Governance and
operational/business models for
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D2.4 Open Science in European Transport Report Public
research
D3.1 TOPOS declaration Report Public
D3.2 TOPOS development Report Public
TOPOS observatory visualization and ORDP:
D3.3 user interface tools Open Public
Research
Data Pilot
Strategy for pan- European diffusion
D3.4 and global links Report Public
TOPOS forum and observatory
Sustainability Analysis Assessment .
D3.5 Report Public
Open Science in transport research:
D41 legalissues and fundamental principles Report Public
Transport Open Data: Properties and
D4.2 Specifications for Open Science Report Public
New business models to implement
D4.3 Open Access in transport research Report Public
European Code of Conduct on Open
D4.4 Science in Transport Report Public
D5.1 Main challenges and opportunities,
constraints and bottlenecks of Open
Science in transport research Report Public
D5.2 KPIs for Open Science in transport Report Public
evaluation
Impact assessment of Open Science in
D5.3 transport Report Public
Roadmap and guidelines to promote
D5.4 Open Science in transport research Report Public
Dé.1 Project logo and website Other Public
D6.2 Dissemination strategy Report Public
D6.3 Project leaflet Other Public
D6.4 Social media Other Public
D6.5 Project Video Other Public
D6.6 Report on International cooperation Report Public
D6.7 Towards a unique engagement of Report
Publishing houses Public
Project Management Handbook Confidential, only for membersof the
consortium(including the
D7.1 Report Commission Services)
Quality, Ethics and Privacy Protection Confidential, only for membersof the
D7.2 Manual Report consortium(including the
Commission Services)
Inception Report Confidential, only for membersof the
consortium(including the
D7.3 Report Commission Services)
Confidential, only for membersof the
International Advisory Group actions consortium(including the
D7.4 report Report Commission Services)
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Confidential, only for membersof the

consortium(including the

4.2. Data Privacy and Protection

The data privacy runs compliantly with the EU Regulation 2016/679 (General Data Protection
Regulation - GDPR), repealing Directive 95/46. This states that all data processing shall be lawful
only if and to the extent there is a legal basis (Art 6 Para 1 GDPR). To protect data of stakeholders,
measures have been described in section 5.2 and 6.4 in D7.2.

The BE OPEN project will serve as a platform for enhanced and scaled data sharing among diverse
research groups in the field of transport. It performs so with due respect for all gathered data.
Hence, verbatim extracts will be shared only if the participant has agreed and wishes to do so.

4.3. Data Processing

Data processing for research purposes must occur in accordance to EU and EU Member State
laws. As described in D7.2:

1. subjects give their informed consent if there is no other legal basis (see article 6 Para 1
GDPR. This section is detailed in chapter 6.4 of D7.2)
data processing should be handled referent to GDPR, article 5 Para 1, GDPR)

3. the basis for this is a secure IT-infrastructure, where the data is stored

4. information obligations (Art 13, 14 GDPR) and in particular to the rights of the data
subjects (Chapter Il GDPR).

5. to be shown on the Informed Consent sheet

4.4. Data Security

According to D7.2, It is of high importance; adequate technical and organizational measures are
imposed based on the risk-based approach in Art 32 Para 1 GDPR.

4.5. Data Management Plan, Open Access Strategy & knowledge
management & protection
The following general principles will be applied to data preservation in the project:

a) The primary research material will be obtained and/or developed as background information
by the Consortium,

b) All materials will be used in accordance with the good ethical practices to implement the
objectives described earlier. Final reports are preserved permanently.

c) Research results developed using the funds of EC are expected to be published through peer-
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review international academic journals and in selected Open Access Journals, while trusted data
repositories will be used to deposit and share research results.

d) The ownership of research results belongs to the Consortium members that produced them.
To support this, an according text on this issue will also be included in the Consortium
agreement.

More specifically, BE OPEN will make its data available, in line with the Commission's Open
Access to research data policy for facilitating access, reuse and preservation of its research data.
For this purpose, BE OPEN proposed a Data Management Plan (DMP) that outline how research
data will be handled during and after the project, describing what data will be collected,
processed or generated and following what methodology and standards, whether and how this
data will be shared and/or made open, and how it will be curated and preserved. BE OPEN DMP
presents:

1. How the project will deposit in the institutional data repositories of our partners as well
as in a repository service provided by national aggregators the project’s publications and
research data sets.

2. How the project coordinator will monitor, track and disseminate information about its
produced research publications and data sets to the relevant channels so that they are
included in the European research infrastructure of OpenAlIRE.

3. How the project will take measures to make it possible for third parties to access, mine,
exploit, reproduce and disseminate (free of charge for any user) the following:

e the data (e.g., surveys and responses, data related to the observatory), including
associated metadata, needed to validate the results presented in
scientific publications or policy documents as soon as possible

e other data, including associated metadata

4. Information on the tools and instruments needed to validate the results produced by
using the specific data sets.

5. Guidelines, policy documents, support material, proposed workflows and tools for both
the coordinator and each project partner, translating the generic requirements of the
Open Access & Open Research Data Pilot into specific practical guidelines that they can
apply during the lifetime of the project.

BE OPEN will register the institutional publication and data repositories of each partner, in order
to provide information about the current systems that the project partners maintain. For
partners that do not have a data repository to deposit their research data, BE OPEN will deposit
in OpenAlRE’s Zenodo repository 23.

The DMP could be constructed with online tools (e.g., DCC’'s DMPonline, OpenAIRE’s OpenDMPS)
and specify a set of recommended licensing schemes for the produced research data, preferably
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using the Creative Commons24 Public Domain (CCO) and Attribution (CC BY) licenses as
suggested by H2020. In the cases where the datasets cannot be publicly shared, the reasons will
be mentioned in their metadata descriptions (e.g., ethical, personal/private data, IPR,
commercial, security-related) while all actions will be taken to address GDPR issues. In particular,
the management of the IPR of existing Open-Source schemes constitutes a challenging aspect of
Open Science and it is advisable to start managing IPR at the very early stages of the development
process. This will ensure the IPR evaluation of potential stakeholders and enable them to clearly
state their roles and benefits.
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