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Foreword

The Ministry of Finance set a preliminary study project on the Aurora national artificial
intelligence programme for the period 15 September 2018 i 28 February 2019. The aim of the
study was to identify what kind of changes a human-centric and life-events-based approach
would entail in terms of, inter alia, the provision and management of services. In addition, the
project produced a concept and a trial version of the AuroraAl network that enables interaction
between the smart services of organisationsthatpr ovi de services for
the consumers of these services, the aim of Aurora is to facilitate seamless and smoothly
functioning service paths in different life situations and for different life events, where these
paths comprise many different service providers' services. The ways in which these aims
would be put into effect were examined during the course of the preliminary study project
based on life-event pilots launched in spring 2018.

The preliminary study project is part of the proposals made in the Finland's Age of Artificial
Intelligence report. The report describes how Finland benefits from beginning the application
of artificial intelligence as early as possible. According to a report estimate, if active artificial
intelligence-based development measures are focused on new development and generating
growth, the per capita GDP would increase 3% a year until 2030 and net employment would
be as much as 5% higher.

The AuroraAl development and implementation plan 20197 2023 is a joint vision of the
preliminary study project and its network partners on how the transitioning of Finland, and in
particular its public administration, should be accelerated in the coming years in a secure and
ethical manner. This document is the result of the work of hundreds of people from across all
sectors. Contributors included municipalities, provinces, the third sector, businesses,
government agencies and ministries. The background and conclusions of the document are
based on numerous studies, pilot projects and preparatory inquiries, which are being carried
out with great energy around the country. This proposal could not have been produced by one
organisation alone. The open network-based approach has enabled the contribution of a range
of ideas and viewpoints, which have enriched the end result in a way that could not have been
predicted. This same approach of open and
competitiveness in the future.

The work would not have been possible without the contributions of all the people who have
given their perspectives from different sectors of society. The work has only just started, and
we hope that many more people will get involved in the future. We are building a human-
centric society in the age of artificial intelligence, and you are invited!

March 2019

Aleksi Kopponen Niko Ruostetsaari
Ministry of Finance Ministry of Finance
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AuroraAl partner network

The AuroraAl project is a broad-based and open stakeholder process implemented through
the Public-Private-People-Partnership (PPPP) approach. Systemic change is not possible
without cross-sectoral cooperation. At the time of writing, the AuroraAl network has more
than 330 members. For the preliminary study phase, the work was divided into packages,
which were prepared by the following personnel and network partners (in alphabetical order):

AuroraAl coordination (Ministry of Finance):
Kopponen Aleksi, Senior Specialist, Ministry of Finance
Ruostetsaari Niko, Coordinator, Ministry of Finance
Salonen Jouko, Senior Specialist, Ministry of Finance (until 31 December 2018)

AuroraAl preparatory working group:
Aaltonen Mikko, Senior Specialist, Ministry of Justice
Hagstrém Vesa, Director of Development, Finnish Immigration Service
Huovila Mikko, Senior Specialist, Ministry of Social Affairs and Health
af Hallstrom Mikael, Research and Development Specialist, Finnish Tax
Administration
Kaisti Anssi, Specialist, City of Turku
Karvonen Tanja, Chief Specialist, Ministry of Employment and the Economy
Kytdla Tomi, Senior Specialist, Ministry of Education and Culture
Latvanen Marko, Senior Specialist, Population Register Centre
Launis Katri-Leena, Chief Digital Officer, Social Insurance Institution
Malmivirta Juho, Development Manager, City of Turku
Makinen Sami, IT Architect, National Agency for Education
Salonen Jouko, Finnish Immigration Service
Stahlberg Jaakko, Development Manager, City of Turku
Taivassalo Minna, Counsellor of Education, National Agency for Education
Tukiainen Teemu, Senior Analyst, Population Register Centre
Vasara Outi, Development Manager, City of Tampere

Work package 1: Moving to a place of study
Hirsiméki Teemu, Gofore Oyj
Hyytiala Hermanni, Gofore Oyj
Hogdahl Janne, Gofore Oyj
Koistinen Tommi, Osaamisbotti Oy
Kotala Outi, Gofore Oyj
Kurki Risto, Gofore Oyj
Laine Jani, Gofore Oyj
Lehtimaki Pasi, Gofore Oyj
Leppanen Eetu, Gofore Oyj
Mikkola Mika, Gofore Oyj
Myllymaki Ossi, Gofore Oyj
Puranen Kaija, Gofore Oyj
Pontinen Sanni, City of Tampere
Siikanen Milla, Gofore Qyj



Stahlberg Jaakko, Regional Council of Southwest Finland
Takala Petri, Gofore Oyj

Tervi Elina, City of Tampere

Vasara Outi, City of Tampere

Vehvildinen Tommi, Gofore Oyj

Vilminko-Heikkinen Riikka, Gofore Oyj

Work package 2: Gaining a foothold in working life through competence development
Makinen Sami, IT Architect, National Agency for Education
Taivassalo Minna, Counsellor of Education, National Agency for Education
Kytdla Tomi, Senior Specialist, Ministry of Education and Culture
Karvonen Tanja, Chief Specialist, Ministry of Employment and the Economy
Service design/user experience/storytelling: Kokkonen Asko, Service Design Lead.
Vienamo Tatu, Service Designer, Fjord.
Silfver Vesa, Consulting Lead. Vdovenko Konstantin, Managing Director. Sysi-Aho
Marko, Data Science Manager, Accenture Oy (health and public service consulting).
Implementation of the trial solution:
Koistinen Tommi, Osaamisbotti Oy; Passi-Rauste Anu, Business Development, and
Ketamo Harri, Founder and Chairman of the Board, HeadAl
and Haavisto Jami and Tuomela Petri, Suomen Tilaajavastuu Oy
Study on identity management in lifelong learning: Miettinen Manne, Honko Harri,
Kohtanen Jukka, CSC

In addition, development was assisted by students, learning and employment
ecosystem operators from a number of sectors, and the AuroraAl developer
community.

Work package 3: The well-being of children and parents in changing family relationships
Aaltonen Mikko, Ministry of Justice
af Hallstrom Mikael, Finnish Tax Administration
Eiro Samu, Legal Aid Office
Hakkarainen Jenni, Helsinki Legal Lab
Heikkila Marianne, Ministry of Education and Culture
Huovila Mikko, Ministry of Social Affairs and Health
Jarvinen Johanna, Ministry of Justice
Karppinen Tatu, City of Vaasa
Kokko-Pekkola Miia, City of Espoo
Korkman Julia, Abo Akademi
Kyharainen Jukka, Finnish Tax Administration
Laari llkka, Legal Aid Office
Laurila Timo-Juhani, Ministry of Justice
Lehtimaki Pasi, Gofore Oyj
Niemela Katja, City of Helsinki
Nordstrom Marjo, City of Vaasa
Oiva Laura, University of Helsinki
Otronen Kirsi, City of Helsinki
Puranen Kaija, Gofore Oyj



Pdllanen Inkeri, City of Helsinki

Rahunen Johanna, Social Insurance Institution
Rubanin Maaria, Ministry of Justice

Stromberg Lisbeth, University of Helsinki
Takala Petri, Gofore Oyj

Utriainen Jouni, We Foundation

Work package 4: Core technologies needed for the AuroraAl network
Hahto Antti, Cybercom
Haikio Mikko, Population Register Centre
Honkanen Mika, Population Register Centre
Kallio Aleksi, CSC
Kankaanrinne Joonas, Population Register Centre
Koskela Markus, CSC
Laaksonen Eero, Valohai
Laine Ruksi, Valohai
Laitala Emilia, Population Register Centre
Ojala Hannu, Population Register Centre
Rahunen Johanna, Social Insurance Institution
Ranninranta Seppo, Population Register Centre
Ronnlund Fredrik, Valohai
Sjoberg Mats, CSC
Tukiainen Teemu, Population Register Centre

Work package 5: Ethical code
Meeri Haataja, Saidot
Marko Latvanen, Population Register Centre
Rahunen Johanna, Social Insurance Institution

Work package 6: Token economy
Hyytidinen Teemu, University of Jyvaskyla
Mahlberg Alvar, University of Jyvaskyla
Salonen Jouko, Finnish Immigration Service

DigiNYT monitoring group (core advisory group for the AuroraAl preliminary study):
Heinonen Olli-Pekka, Director General, National Agency for Education (chair)
Ala-Pietila Pekka, Huhtamaki (deputy chair)

Grannas Mikael, Mayor of Sipoo

Hetemaki Martti, Permanent Secretary, Ministry of Finance

Juote Otto, Special Adviser to the Minister,
Jylhdnkangas Riku, Principal Adviser, Ministry of Finance

Karjalainen Anna-Maija, Director General, Public Sector ICT, Ministry of Finance

Karttaavi Tommi, Director, Association of Finnish Local and Regional Authorities

Kekkonen Sirpa, Counsellor, Prime Minister's Office

Kerkeld Janne, Director General, Prime Minister's Office

Kosonen Mikko, President, Finnish Innovation Fund Sitra

Laitinen Mirjami, Ministry of Finance



Laitinen Timo, Director General, State Treasury

Launis Katri-Leena, Chief Digital Officer, Social Insurance Institution
Mannila Heikki, President, Academy of Finland

Nerg Paivi, Permanent Under-Secretary, Ministry of Finance

Peltola Ville, Director, Digitalisation, Technology Industries of Finland
Peltonen Petri, Under-Secretary of State, Ministry of Employment and the Economy
Sillanaukee Paivi, Ministry of Social Affairs and Health

Soini Pekka, Director General, Business Finland

Timonen Pekka, Permanent Secretary, Ministry of Justice

Vanhanen Tuomas, Special Adviser to the Minister, Ministry of Finance
Viskari Janne, Director General, Population Register Centre

Kopponen Aleksi, Senior Specialist, Ministry of Finance (secretary)
Ruostetsaari Niko, Coordinator, Ministry of Finance (secretary)

In addition, the following persons have made a significant contribution to the AuroraAl
project and the formulation of a concept for a human-centric and proactive society:
Ali-Vehmas Timo, Nokia
Poikola Antti, Technology Industries of Finland
Uski Suvi, Researcher, University of Helsinki



Abstract

A human-centric society is based on the holistic welfare of its people, businesses and society
as a whole. The human-centric approach materialises through life-event-based thinking, which
informs service design and provision and enables people to support their own welfare and that
of their loved ones through various life stages. There is a need to make services more effective
and better-targeted at people's real needs and to put an end to the way people are passed
between agencies in order to enable people to manage their lives more easily. The AuroraAl
preliminary study project proposes the launch of an implementation programme for the
development of a human-centric society in the context of selected life-events and business
activities. The implementation programme would improve the effectiveness of services,
simplify current service chains and promote the use of data in service provision. Service
allocation and proactive referral would be based on the AuroraAl network, which enables
interaction between smart and Al solutions in a secure and ethical manner that serves the
needs of citizens and businesses.

In the first stage of the implementation, key life-events and business activities are identified in
cooperation with citizens and businesses. Service ecosystems will be created around the
selected events based on open collaboration.

The implementation will be supported by a change support team and a public response centre.
The team supports organisations that are in the process of implementing changes, develops

a management-by-i nf or mati on model based on data about s
Al, and formulates a playbook and guidelines in cooperation with the organisations
i mpl ementing the change. The agreed rules can ¢

roles, the application of law and the uses of technology in the model.

AuroraAl will improve our ability to resolve major challenges of our time, such as the
sustainability gap in public finances, an ageing population, and the marginalisation of young

people. All this can be done by formulating cross-sectoral situational data on peopl e 6s r e al
needs and current welfare status. Situational data requires new ways of leveraging data as

well as new data analytics methods and other Al solutions. At the same time, services can be

allocated more economically, and resource waste and underuse can be reduced.

AuroraAl provides people with a new way to manage their holistic welfare and to access well-
functioning, effective and timely services during various life-events and situations. It enables
service providers to create customer-focused and dynamic service chains in cooperation with
other providers and manage their operations dynamically based on real-time data.
Management-by-information in organisations would be improved.

The next government has a unique opportunity to transition Finland towards the Al age in a
human-centric, secure and ethical way.



Glossary

Concept Definition

AuroraAl A concept for human-centric and ethical
society in the age of artificial intelligence

AuroraAl service model A service model for creating a human-
centric service market around a selected
life-event or business activity.

AuroraAl network A decentralised open network of smart
services and applications

AuroraAl partner network Group of providers whose services and
applications are connected to the Aurora
network

Situational awareness A data-based model of describing statuses,

attributes, trends and system dynamics
relating to customers or the analysed
phenomenon in sufficiently realistic detail to
enable its use in customer/phenomenon-
focused management.

Situational management An approach which is based on the use of a
holistic model describing the target group or
phenomenon; used in co-management
through consensus formation.




Human-centric approach leads to fundamental
change

Technological advances happen ever more rapidly, and the revolution brings with it new
opportunities and risks. Societal structures must adapt to the change in a way that enables us
to benefit from the opportunities while managing the risks. In the coming years and decades,
Finland will face major challenges such as ageing populations and high rates of structural

unemployment. So-cal | ed o6wi ckedd, deeply intertwined proc
more systematic efforts to harness the opportunities offered by technological advances and
digitalisation to promote citizenso wel fare. @)

dependency ratio, the growing sustainability gap in public finances, growing demand and
evolving needs mean that service offerings must be developed in a more agile way than
currently is the case, services must be matched better, and customer-focused service systems
must be managed more effectively and proactively. The technological revolution provides new
tools for building a human-centric society.

Rapidly evolving technologies offer organisations better opportunities to regenerate their
operations, deliver savings and improve the availability, quality and customer experience of
their services. These modern, digital transformations in the service structure can offer citizens
more convenient access to services while saving time and costs. However, a truly digital
society is more than that. It is about creating new, human-centric service systems in a way
that is cross-sectoral and departs from existing practices through broad-based cooperation
involving the public, private and third sectors. It transforms the whole service system and thus
generates new value for all stakeholders.

Figure 1. From managing services to managing customer-focused service markets

This value creation is only possible in ecosystems that enable interaction between service
providers, citizens and public sector organisations in an organic and open way. Compatible,
open ecosystems increase the volume of digital services and facilitate the development of new
products and businesses. True digitalisation ultimately happens through interaction, not as a
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result of an individual operatordés actions. Finl
from our trust-based, open society and cross-sectoral cooperation. Conventional sector-
specific projects, which are often far removed
goals and practical implementation, can easily lead to overlap and inefficiency in procedures

and aims. In the future, co-development and cooperation with the private and third sectors as

well as with citizens should be based on new types of models that are centred around life-

events and business activities. Cooperation across sectoral boundaries provides a basis for

joint commitment to difficult changes and reforms.

Transitioning from the current production-led model towards a human-centric model will
require a number of significant changes. People will have access to better personalised
services that are based on both personal data (MyData) and population-level data, as service
ecosystems utilise Al solutions to develop completely new types of services that are matched

to peopleds personal |l ife circumstances and the
ecosystems and organisations cannot be sustainable unless they, in exchange for access to

dat a, produce value for citizens and businesses
of data.

On the other hand, in a human-centric society, the operators of a service ecosystem have
opportunities to develop customer-focused service management practices, provided that
citizens and organisations allow the operators to collate customer data from different sectors
to generate a more comprehensive overview of factors associated with welfare. For public
sector organisations, the data collected by the service ecosystem provides an improved
understanding of the real-world impact of existing services. This information can be used to
steer the operators to develop services thatpromo t e ¢ i t ibeirg ars the prosgerity of
businesses.

Evolution of operational models, from management-focused to a
customer-managed platform model

/ \\'« / i . _‘
[1.0 ) Management from ( | Management from the | 30 An ecosystem based on
'\\ administrative structures "-\\ ’ customer point-of-view |\ % / operators’ interactions
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Figure 2. Evolution of operational models towards an interactions-based ecosystem.
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In a digital and networked world, Finland's competitiveness is not affected by its remote
location and small population. Crucial factors include interaction-enabling solutions, attitudes
and skills. The technological revolution and the age of artificial intelligence require public
administrations to take a particularly active approach and facilitate new ways of doing things,
for example, through legislative reforms. The public sector plays a major role in enabling digital
operations, and public investment is also needed to deliver more efficient and human-centric
practices and processes. To ensure the efficiency of digital activities and the efficient
production of digital services, the availability, quality and interoperability of information should
be safeguarded, and reliable and secure information systems should be ensured. The use of
information and technology should always be on an ethically sustainable basis. Data security
and privacy must be guaranteed, but not by categorically blocking or compartmentalising the
flow of data.

The greatest attention must be paid to ensuring that change is centred on people and their

welfare and real service needs, and not on the technology itself. The availability,
interoperability and quality of dat a, and dat a
information privacy, are prerequisites to a human-centric service structure in the digital era. In

creating a human-centric service market, the AuroraAl service model adheres to a set of

common principles on digitalisation, which set out rules for data sharing and interfaces,

models, rapid service development, and measures that ensure service continuity. The nine

principles of digitalisation lend support to the leap in productivity, user-orientation and the

primarily digital role of public services.

We will provide services
based on customers' needs

We will designate an
owner for every service
and its implementation

We will cut
unnecessary red tape

X

and secure services

We will provide open data, open
access to information and open

interfaces for businesses and citizens

‘ We will build easy-to-use

We will produce benefits

We will make full use of for our customers quickly

the existing public and
private online services

We will ask for new We will also serve in
information only once case of disruptions

Figure 3. The nine principles of digitalisation serve as a common playbook and pillars of a
human-centric society.
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As a mechanism for steering the servicevemsar ket s,
and business/third sector activities that require a holistic view of welfare instead of focusing
on narrower topics.

AuroraAl is an evolving service model that helps organisations to connect their operations and
smart services to human-centric service markets that are centred around selected life-events
and business activities. The Aurora network connects smart services provided by the public,
private and third sectors and offers a gateway for their seamless interaction, thus offering a
new way for service markets to deliver support and services for citizens exactly when they
need them. In a human-centric society, activity is centred on an individual person or business
or on society as a whole.

A vibrant service ecosystem requires trust, cooperation and
ethical principles

Trust in other people, society and its institutions is the key force keeping society together, and
it also serves as the basis for the Finnish model. However, rapid technological, social and
cultural change poses a challenge to the Finnish trust based on shared values and
predictability. In a complex, rapidly evolving and closely connected operational environment,
trust can be lost in a heartbeat. In the future, the building and retention of the trust of citizens
and businesses are increasingly important to success.

Digital trust in society can be created best in ecosystems that enable public administration,
businesses, researchers and citizens to come together and develop solutions to challenges
and seize opportunities offered by the technological revolution. Future-proofing is done in
cross-sectoral cooperation and increasingly through collaborative development between the
public, private and third sectors. Changes like those promoted by the AuroraAl service model
can only be implemented if public administration trusts citizens, citizens trust public
administration, and societal actors trust each other. Trust promotes cooperation and promotes
the ability to respond to unprecedented and sudden situations. Trust is underpinned by strong
ethical principles, openness and the inclusion o
experience of trust is crucial to the development of an information- and trust-based society.
Citizens must be seen as active contributors who have extensive rights to access and share
comprehensible information in order to promote their own welfare.

The AuroraAl service model provides a platform to which organisations can connect to create
value for people during various life-events. It facilitates ecosystems that serve the needs of
citizens and businesses through seamless, human-centric and ethical delivery of smart
services. However, trust requires transparency, responsibility and reliability. It can be
maintained by assigning clear responsibilities for data management and ensuring that digital
products and services are easy to understand, reliable, and secure in terms of data and privacy
protection throughout their lifecycles.

The use of data and artificial intelligence can be trusted when it is done ethically. The reliability

of artificial intelligence comprises two aspects: (1) its intrinsic purpose must be ethical, it
respects basic rights, applicable legislation and key principles, and (2) it must be technically
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reliable, since poorly executed technology can cause unintentional harm, even if its purpose
is noble.

The ethical use of artificial intelligence requires a common ethical code that is accepted by all
participants. The ethical code determines the core ethical principles of the Aurora partner
network and provides the basis for the development and adoption of ethically sound practices.
The code informs the development and implementation of AuroraAl in a human-centric and
ethical way, which makes it worthy of citizens?®o

The code is based on the principles of good governance in the Finnish public sector as well

as other key legislation, including the GDPR, Data Protection Act and Non-Discrimination Act.

The purpose of the ethical code is to ensure awareness of the existing codes and principles

among the network partners, their application in the context of Aurora, and a framework for
resolving ethical problems that are not governe
codes of conduct.

The ethical code is a set of principles which inform the development of services for AuroraAl.
It provides a framework for network-based cooperation and ensures that all of the developed
services adhere to the same ethical code. The ethical code of Aurora does not replace
organi sati ons & o wratheq ibplogides aoffamewarktithifacilitates dialogue,
comparison and consensus formation in a multi-agency environment.

Empowerment of citizens through ethical use of data

To ensure efficient production and use of digital services, the availability, quality and
interoperability of information should be safeguarded, and reliable and secure information

systems should be ensured. The use of information and technology should always be on an

ethically sustainable basis. The core idea of AuroraAl is the human-centric utilisation of

personal data and situational awareness about welfare by combining strong data security

principles with the ability to utilise data collected about and by the individual. Data flow must

be ensured whil e r e maiencptivaay gnd ptleep lpasicerigrgs, anchtheo r

per sonal use and management of onebs own dat a
Individuals should be able to produce data themselves and access it in usable digital format

from the data controller.

Human-centric ser vi ce mar kets are based on individual
managing and sharing their personal data according to the MyData principles. MyData refers
to a new way of thinking which means that the management and processing of personal data
move away from the current organisation-centred model towards a human-centric approach.
The potential of data utilisation can be maximised and the erosion of privacy can be minimised
by providing individuals with tools for the access, reuse and sharing of personal data.

MyData means that individuals have the right and practical means to manage and access their
disclosed data and data collected by others about them, and share it to third parties when they
want to do so. MyData is based on the right to manage personal data and the balancing of
rights and rigorous security standards in a way that facilitates the availability of data. At the
same time, MyData accelerates the development of data economy and open, human-centric
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service ecosystems underpinned by strong data security. If the use of MyData can be realised,
it will likely support the growth of data-based service markets centred around life-events in all
sectors.

The AuroraAl service model is similarly aimed at empowering individuals to manage, utilise
and understand their personal data flows. In the AuroraAl network, individuals can decide how
to use their personal data to personalise their service offering and obtain personalised advice,
recommendations and instructions by using intelligent methods.

Personal data are managed through consent management, which means that individuals can
choose which services can utilise their personal data. Citizens are able to use their data to
produce situational or temporary datasets or summaries, which can also access the Aurora
services on an anonymous and untraceable basis. The networked services interact to produce
services for situationally generated compilation profiles as efficiently and optimally as possible.
It is essential that the use of consented data can be monitored and the consent can be
withdrawn as and when required.

For users, this means having access to seamless, well-functioning and effective service chains
that combine services from multiple sectors, services and service providers. In other words,
Aurorads smart service ecosystem connects
services tailored to situational welfare needs. The functioning of the Aurora network requires
the user to voluntarily opt in to services and the ability to manage personal data and consent
to its sharing with the applications of participating service providers. Personal data are used
according to the userb6s current need and
be accessed in its original format, its use is governed by the MyData principles; in other words,
the individual decides whether their data can be used.

It should be noted that the implementation of the MyData approach in public services is still
an undeveloped area, especially in terms of legislation. The findings of the preliminary study
show that it would require significant cross-sectoral efforts to define shared interpretations as
well as preparatory work on legislation relating to secondary use of data.

What is AuroraAl?

Since a human-centric society is fundamentally about the holistic welfare of citizens,
businesses and society as a whole, the fundamentals of how public organisations work must
also change. The nature of the change is so profound that organisations must be supported
through it. AuroraAl is an evolving service model that helps organisations to connect their
operations and smart services to human-centric service markets that are centred around
selected life-events and business activities. A new way of doing things and the utilisation of
data and new technologies facilitate the development of services based on the needs of
citizens, businesses and communities instead of it being driven by the needs of public
authorities.

The human-centric approach materialises through life-event-based thinking, which informs
service design and provision and enables people to support their own welfare and that of their
loved ones through various life stages. Connecting the services and structures around life-
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events is a prerequisite for a human-centric society. In order to create impactful services, well-
functioning service chains that are centred around life-events and a service offering that
efficiently utilises data, it is proposed that the government launch a programme for a human-
centric society by implementing the AuroraAl service model for selected life-events and
business activities. The model delivers targeted services and proactive referrals by utilising a
decentralised open network of Al and smart solutions, which facilitates interaction between
services and the creation of seamless service chains in a secure and ethical way. It also helps
to tackle inefficiency and resource waste from the point of view of both citizens and public
finances.

In a human-centric society, continuous service development and management are based on

the identification of individual needs and the use of data repositories that describe these

needs. I n practice, it means i mproved awareness
on peopl ed sneeds fadlitatesesfficient targeting of services at the individual level.

Shared, data-based situational awareness facilitates the targeting of effective services based

on individual sé real needs and enabl eisvapioasopl e t o
life circumstances.

AuroraAl is not a single service point; rather, it is a service network in which smart applications
can reach people according to their life circumstances and events in a secure and ethical way.
Public, private and third sector operators can connect their services to the network, provided
that they are implemented using specific technologies and meet certain requirements.

Seamless, personalised and impactful services for citizens

From the citizenos pleearvitca modef offersiwellviunctianingeandAimelyo r a A
service chains, effectively targeted service concepts and personalised services. By managing

their personal data, citizens can access services in a more holistic, personalised and efficient

way than before. The core idea of the service model is to enable impactful and cross-sectoral

service chains to reach citizens in a personalised and, if they so choose, proactive way.

Artificial intelligence enables citizens to access services in a more diverse, interconnected and
convenient way than is currently possible. Instead of citizens having to identify which services
they need, the services can be matched to their needs. The Aurora network and
interconnected smart services facilitate a service market that can offer support and services
to citizens as and when they need them. Instead of referral by authorities, the service referrals
are based on the history data of service chains, which have been proven in use. The extensive
service market offered by AuroraAl helps citizens access consistent and high-quality digital
services all over Finland. The provision of digital support, education and advice will be a core
skill in future society. Citizens must be able to log into services in a secure way and manage
their digital identity and personal data.

The MyData approach gives citizens a new kind of situational awareness about their personal
welfare. When accessing services, individuals must be able to share pertinent personal data
in a situational, temporary and secure way. The right to manage personal data will be
increasingly seen as a basic human right in the digital era. Government agencies and
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companies must ensure that the information is managed in a responsible and competent
manner, that it is extensively available and of high quality, and that the rights concerning the
use of the information are observed.

Instead of referral by authorities, citizens can be referred to services by new technologies and

the AuroraAl network based on proven uses of services in comparable life circumstances.

Artificial intelligence facilitates learning and forking of service chains based on proven uses in

the context of specific needs, which will significantly improve the matching of service
recommendations and suggested alternatives. In the future, services provided by the public,
private and third sectors must be able to respon
and service needs.

/ AN ' ,,.,. F ™S
. P _~ Wecare S

AN _— [ Ask us... ]‘

/ AN The service is brought to you by AuroraAl =~

“

Figure 4. AuroraAl offers citizens a new kind of situational awareness about their holistic
welfare and the ability to activate services based on individual life circumstances and events
in a secure and ethical way.

Management by shared situational awareness

The building of ser vi ces ar oureekntscand dceoringstd demand moses a

challenge to existing structures and management style. In the future, services must be
managed based on data and situational awar eness
targetingsolut i ons at citizensdé actual needs. The curr
is focused around organisational management: organisations are steered by legislation,

performance management and financial management.

The advantage of organisational management is production efficiency, as well as the fact that
it is highly suitable for producing one-time services and products. However, it also involves
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challenges, including how to understand customer
prevent resource waste caused by oversupply in one area and lack of services caused by
under-resourcing in some other area. One specific challenge is the low impact of services in

situations where they are offered to a customer base with extensive needs that cannot be met

by limited one-off service transactions(so-c al | ed O6wi ckedd problems or <c
issues). In organisational management, goal-setting and performance agreements are

primarily based on production outputs instead of their impact for people, which means that

services cannot resolve systemic societal problems or produce proactive services since they

are reactive by nature.

Human-centric (customer-focused) management fundamentally differs from organisational
management in that it is based on the current situation of individuals (customers) in terms of
both the volume of demand and the recognition of needs. In strategic decision-making,
segments (customer groups) are identified in order to develop a range of service concepts,
and key priorities for impact are defined. At a tactical level, situational awareness provides
market operators with better visibility, which they can use to develop well-matched services
and improve their service capacity management. At the individual level, situational awareness
empowers individuals to manage their personal welfare, access services and choose
appropriate service packages.

Compared to organisational management, the advantages of human-centric (customer-
focused) management are better service-matching and impact for people (customers).
Services are produced and developed in cooperation with people (customers) and according
to actual demand among the relevant segment (customer base). In a human-centric
(customer-focused) model, organisations share situational awareness and segment data
(customer data) and thus work together to serve people (customers) based on various
network-based collaboration models.

The AuroraAl service model brings together organisations under a customer-focused co-
management model that is cross-organisational and cross-sectoral. The service model
enables customer data to be collated and processed for defined purposes in a way that
facilitates the provision of services matched to a specific life-event. The collation of data
facilitates the creation and management of situational profiles that can be matched to specific
needs in the life-event-based service ecosystem. The situational data is interpreted and acted
upon by the ecosystem operators. The ecosystem operators generate and share data to the
system on an agreed basis in order to support the operation and development of the system
as a whole. Shared situational data and customer data facilitate the referral of people who are
in specific life circumstances based on peer suggestions and experience so that they can
access impactful and well-matched services.

Providers of customer-focused AuroraAl services can experiment with and develop their

management models for selected life-events in partner networks. The AuroraAl model

supports experimentation with co-management models in customer-focused life-events and

situations (phenomena). Consultations should be carried out with the management and key

developers of participating organisations to review the principles of Al-based ecosystem
management and ensure the managementds commit mer
customer-focused practices.
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In the preliminary study ©project, devel opment
trialled in Tampere in a three-phase coaching programme, which covered the basic principles

of artificial intelligence, ecosystem management, situational management, and management

in complex environments. The coaching programme included one-to-one coaching and the
preparation of individual change plans to facilitate the development of a customer-focused

model. One important aspect was dialogue between the participants and ensuring that the
participants had a sense of learning and ownership in the process.

Workshops on new management practises

‘ Sparring Survey
Sparring opportunities
opportunities o

: Assignment Workshop 3
N Workshop 1: Aesigument: Workshop 2: Chan:e Management Analysis of
AlTraining. | Situtional data Identifying opeurglp:i:::::ilreusn:rrllents models in different questionnaire results
v analysis operational changes. : development options and the lauch of trials
Understanding Al: Decision-making in various Proposals from the preliminary study
the possibilities operaing environments = Reflection on the interim assignment in
of analytics, how Ecosystem management and “smart” (preliminary) comparison to the development idea,
bots work interaction with a student customer. - Assignment review S(-_\finlitiun cfiq;pact targets for the
i ; tideas
= Identifying the operating evelopmen ! ‘ .
Utilisation of situational data about Tampere environment in various change : ZTUdTnt queitlﬁ;nza‘? mat_erla\s and the
graduates: opportunities evelopment of the data view
+ adialogue pracess + How should public sector . B:\d proposals for the;riplerr:e?tatlc: plan of
+ consensus formation management practises change? the ngxt government. Referrals from Tampere
* key questions + Co-management principles for (fundlng, management, data needs
= development ideas the trials * Reflection

+ assignment specification

Figure 5. A series of workshops on new management practices implemented by City of
Tampere as part of the preliminary study project for the Aurora national artificial intelligence
programme.

The AuroraAl network and an intelligent service partner
network

As an artificial intelligence project, AuroraAl seeks to respond to new kinds of challenges in a
modern, digital society. Instead of a single Al solution that would become obsolete within a
few years, AuroraAl aims to establish a network of intelligent services that can be developed
collaboratively by operators from the public, private and third sectors. AuroraAl enables
diverse contents to be connected to the AuroraAl network on an open basis, which means that
all network members have a content provider role (i.e. creator of new services). The service-
oriented model also enables closed implementations on top of the open architecture. The
service-oriented architecture facilitates decentralised technical operation and a network-based
multi-operator environment. The service-oriented approach means that the operations of
different participants can be separated into entities with minimal interdependencies.

In a technical sense, AuroraAl is not a website, portal or interface; rather, it is a way of
connecting services together. Interfaces that are visible to citizens (e.g. websites, speech
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recognition, chatbots) are also treated as services, and AuroraAl does not specify how they
are implemented or by whom. The essence of the system is that interfaces function according
to the common rules and standards of the AuroraAl network. Similarly, AuroraAl does not
specify whether the connected services should be digital or services delivered by conventional
means. The network can also be used to distribute information about services. All services are
operated according to the common logic and utilised to support other services.

The world is not digital. However, in the digital era conventional services can be enhanced by
ensuring that they are delivered in the right order and by combining them seamlessly with
digital services. These blended environments can consist of a mix of services from the digital
and physical worlds brought together by the standard interface. When real-world services and
functionalities are made available in the Aurora network, it can utilise them in the same way
as application-based features. Services are connected seamlessly with digital services and
they can benefit from the advantages offered by the network environment.

Dynamic competition

In the AuroraAl network, operators from the public, private and third sectors work together to
identify the best service concept for a given user, which can consist of a number of different
services from different sectors. The service concept and experience undergo an automatic
bidding process in which service combinations that offer the poorest end result are gradually
eliminated. The most efficient, optimal and comprehensive service chains win the bid.

The AuroraAl network can consist of multiple services from different service providers who
operate in the same sector and offer similar services. This enables dynamic competition
between the participating suppliers. An example scenario:

A university town is covered by a number of student advice bots that are operated by a number

of universities and businesses. Some of the bots function better than others, i.e. they are better

able to respond to peopleds actual service need
network starts to prioritise the suggestions of bots that have been found more accurate. For

example, in this scenario the most popular service could be a bot that compiles its service by

sourcing information from other bots i in other words, by networking with other services.

All services operating in this branch of the AuroraAl network benefit from the increased usage
rate, which may involve compensation. Effective matching of demand and supply generates
added value. Even micro-level operators benefit when they generate added value, since any
service that has generated value will be automatically included in a larger service concept to
which it has contributed.

Network administration and reward mechanisms

The AuroraAl network is envisioned as an open network, but it does not mean absence of
control or operator responsibility. In the administration model, a service that is placed higher
in the network hierarchy (a parent node) has authority over services that are lower in the
hierarchy.
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The AuroraAl network can feature several reward mechanisms for motivating operators to
develop new services. A higher-level service can determine the mechanism (and other rules)
that apply to the subnodes in its network (e.g. token-based solutions). The token-based model
of administration and rewarding was investigated as part of the AuroraAl preliminary study
project. The findings show that the Aurora network could benefit from blockchain systems,
which are more open, but they should be analysed and tested in smaller environments first.

DigiMeit he user 6s digital per sona

In the AuroraAl network, DigiMe refers to the way a user can utilise their personal data in the
network. Services that are based on personal data provide users with better understanding
and control over their welfare and the ability to activate services in real time. The key feature
is that the user is able to manage their own data and edit them into situational, temporary
profiles in order to access a personalised service offering.

The network aims to predict the wuser s needs
formulating a coherent overall view of each wus
characteristics, i.e. the data shared by the user in a given situation, with other users in order

to identify similarities, differences and patterns. The only way to objectively understand an

individual is by comparing them to a mass of other individuals. However, it should be noted

that the user must not be identifiable at any stage, if the comparison is to be done on an

anonymised basis. The DigiMe concept can be developed in cases where the connection

between the real-world person and their digital persona needs to be made invisible. The user

collates their personal data to produce a compilation or summary that can be processed by

the network without connecting it to the useros
testing of such a concept are important methods in the transition towards a human-centric

society in which users can trust data privacy.

Impact and timely services from artificial intelligence

AuroraAl is a network of intelligent services. lIts intelligence can be conceptualised on two

levels: within individual services that are not dependent on a specific technology or
manufacturer, and within the network formed by such services as a whole. Like the Internet,

AuroraAl does not specify what services it contains or how they are produced. And like the

Internet, AuroraAl can be used in many different ways (cf. email, websites, instant messaging,

etc.) Since it is impossible to predict future t
should not be tied to specific algorithms, use cases or interfaces. As a whole, the system

seeks to create an optimised and seamless service experience by combining several different

sources to match the personal and situational needs of a given user.

In the coming years, artificial intelligence will play an increasingly important role in the way
services are produced and organised. AuroraAl utilises artificial intelligence in at least the
following ways:
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Identification of service needs from natural language. One of the core ideas of
AuroraAl is its aim to make services easier for citizens to find and to improve the
availability and accessibility of services. Atrtificial intelligence can be used to implement
service discovery methods in which the citizen expresses their service needs in natural
language, typed or spoken, whichever is natural to them. The system must be able to
understand different types of expression of a specific service need and provide access
to the service regardless of how the need is expressed.

Prediction of relevant services. The Osupervi sed | ensachme
learning facilitates prediction of relevant services, when the artificial intelligence model
receives input about the person or a reference group (segment) that he or she
represents. Al learning requires both descriptive data about users and history data
about services they have used previously. For this purpose, reinforcement learning is
used, which is influenced by usersoé su
as a whole and data available about the user. At the same time, it produces additional

ngd pa

bjecti

data about end usersod6 actions and needs, whi

paths or new services as and when new needs are identified.

Compiling of service packages. The service chain offered to the end user consists
of a number of individual services that are selected intelligently from among the
thousands of services that make up the AuroraAl service offering. Compiling can be
computerised and done in real time. Optimisation (better, more cost-effective, faster,
etc.) is a classic topic in artificial intelligence. Other important matters include the order
of service deliveries and complex dependencies and cause-and-effect relationships,
and they can be determined automatically (for example, a social assistance application
first requires bank account information, and obtaining this information in advance
reduces the need for human work). Automated task planning makes life easier for
citizens and increases their sense of control by making the service processes visible
(cf. situational data).

Management by information. In the context of management by information, an
integral part of AuroraAl is unsupervised machine learning, which is based on macro-
level analysis of data observed about people. Machine learning can be used to
analyse what types of groups, segments or clusters a customer base contains,
provided that the dataset is sufficiently large. Machine learning can be tasked to search
for the segment structure and link the user to a particular segment. The segment
structure can be used to evaluate the service offering available. In addition, data can
be combined from several different services in order to create a data resource that is
as useful as possible, which in turn enriches the resource used in the segmentation.

Service referral and development and organisation of services. Data resources
and segmentation facilitate individualised targeting of measures, such as accurate
service referrals, and thus help eliminate problems like service matching issues and
failure demand.

Transparency of artificial intelligence: The ethical code of AuroraAl requires that

services should be sufficiently transparent to enable citizens to evaluate services
based on key information. Such information includes e.g. the service owner, the
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operating logic of the algorithms or recommendations, the service providers, and
gui dance on the wuserds rights in t-making
evolving technologies that enable the Al to explain its decision-making chains,
parameters and conclusions should be used.

A human-centric approach transforms investment-thinking

In current decision-making processes, it can be difficult for individual organisations to justify
investment in promoting a human-centric society, when each organisation is only responsible
for its own duties and services. Instead of real-world life events and business activities, service
development is steered by statutory tasks and their delivery. This leads to fragmented
services, and nobody has statutory responsibility for the delivery of seamless service chains.
In other words, the seamlessness of customer paths is not protected by law.

According to section 8 of the Administrati ve Pr ocedur e Act, i an
competence, provide its customers, as necessary, with advice on dealing with administrative
matters and respond to questions and enquiries concerning the use of its services. Advice
shall be provided free of charge. If a matter does not fall within the competence of an authority,
it shall seek to refer the customer to the

AuroraAl offers public organisations a new way of carrying out their advisory duty in the Al

age. The AuroraAl network concept enables an organisation to receive service requests from

people and businesses and refer them back to the network if the matter is not within its

competence. Requests that are referred back can be dealt with by another competent authority

oror gani sation that is capable of fulfillin
also be offered by the private and third sectors in a secure and ethical way.

Smart solutions to suppart
leaming-to-leam and

tutoring bssed on
MyDs

Overall satisfaction improves when the
number of service transactions is
reduced and the customer experience
is improved in the remaining

—— —— transactions.

Event 1 Event 2 Event 3 Event 4 Event n

Your life path
satisfaction:
65%.

Figure 6. Investment-thinking changes when organisations plan their operations in
cooperation with all relevant stakeholders. The life-event approach provides organisations
with a new framework for investment.
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The new model hel ps t o -thifkingtdwardsphe ecesystem approachn v e st me
In the AuroraAl service model, investments are targeted at creating a vibrant service

ecosystem. It means that instead of allocating investments to the development of individual

services, they can be focused on creating mechanisms that enable life-event services to reach

people at the right time and in a secure and ethical way. One example of this is described by

the -Bewehlg of children and par ent s-evempilothratmegi ng f &
pilot, several smart applications were created to map the service needs of individuals in a

divorce situation and suggest suitable services from the ecosystem. In this case, the

investment is targeted at the mechanisms that enable the mapping of customer needs, while

the actual services can be delivered in a human-centric, proactive and ethical way.

The AuroraAl service model enables organisations from different sectors to generate
situational welfare data that supports human-centric service provision, participate in a
coaching programme that supports organisational change, and connect their operations and
smart services to a human-centric service market that is centred on selected life-events and
business activities. A new way of doing things and the utilisation of data and new technologies
facilitate the development of services based on the needs of citizens, businesses and
communities instead of it being driven by the needs of public authorities.

Responding to societal challenges such as the sustainability gap of public finances, ageing

populations and the marginalisation of young people requires a sound understanding and
crossssector al situational i n-wwarld heedg an avelfarea dhatust t ci ti
Situational data requires new ways of leveraging data as well as new data analytics methods

and other Al solutions. Services can be targeted efficiently based on information, which leads

to service chains that are seamless, talo-made and i mpact f ul tofiviewn t he ¢
At the same time, services can be allocated more economically, and resource waste and

underuse can be reduced.

The long-term sustainability of public finances in Finland is not adequate, and the sustainability

gap is yet to be resolved. According to a recent economic survey, the sustainability gap is

nearly 4% relative to GDP, or approx. $l10 billio
large age groups retire, including from the public sector, Finland will have a unique opportunity

to transition into the Al age in a cost-effective way while increasing public sector productivity.

However, this cannot be achieved without changing the way we do things. Autonomous
decision-making and the interaction of services and smart applications to serve the needs of

people and organisations are the core tasks of the AuroraAl service model.
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Personnel Number of people retiring between 2020 and 2030:

4 » 30 000 people retiring from state administration in the next 10
years

» 170 000 people retiring from municipal sector in the next 10
years (forecast by Keva)

Interaction between smart applications to
benefit people and organizations
(#AuroraAl)

Autonomous decision making

Chatbots

Machine leaming Digitalization of processes

Virtual reality Data analytics

Augmented reality

Figure 7. AuroraAl creates the prerequisites for the maximum utilisation of technology in
conjunction with mass retirement and supports growth of productivity in the public sector.

Current budgeting practices reduce overall efficiency. Reforms are difficult to implement if
policies are used to steer output, e.g. the number of visits, time use and so forth. This means
increasing demand for appointments, service transactions etc. Service demand then holds
value in and of itself and becomes a measure of success. As demand increases, more people
have to be recruited and costs rise. The focus is ultimately on managing costs i which means
that our focus is on the wrong things.

All this leads to failure demand, which does not generate value for customers. It also means

that customers are passed between agencies. As long as our focus is on efficient processes

and demand, we are unable to understand and serv
us to respond to customersd real needs in a ho
reduced, and services that produce genuine value can reach customers in a timely and

proactive manner. Research shows that in some organisations, failure demand can account

for up to 80% of operating costs. That is why our focus has to shift from customer service in

and of itself to the speed of fulfilment from t h
idea of Lean thinking. Currently, costs are constantly running away, because operations are

not managed from the perspecti veneeddproactivdyeandst andi n
coll aboratively. That is why shared situational
in the AuroraAl service model. It allows everyone to reflect on and modify their behaviour to

help reduce failure demand.

As stated by the Ministry of Finance, achieving this change requires a shift in focus from the
monitoring of costs to the monitoring of the service effects and to examining the development
funding and the benefits arising from it as investments boosting the effectiveness of the
activities. Development promoting joint objectives should be supported with projects crossing
the boundaries of administrative branches. This operating approach should be strengthened
with a steering model for digitalisation investments, through which the preparation of the
funding decisions for major digitalisation development projects funded from the Budget should
be channelled. Adopting more investment-oriented thinking requires the formation of a
comprehensive and shared information base on the areas for investments and comparisons
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between their productivity potential so that the renewal process can be steered in a strategic
manner.
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Figure 8. Shared situational intelligence eliminates the passing of customers from one office
to another and significantly improves efficiency. Investments can be targeted at maximising
value to customers.

Technological advances facilitate the development of new intelligent and more impactful

services and the creation of more efficient service chains that respond to the real needs of
people and businesses. Services can be targeted
in various life events. Artificial intelligence can be used to learn which services are useful and

effective for which types of needs, and services can be targeted efficiently.

A new way of investment-thinking creates new opportunities for agencies such as Business
Finland to create funding instruments for ecosystems that are centred on life-events, which
enables investment impact to be targeted precisely to the real needs of people and businesses
in accordance with the platform economy model. This means that markets can be incentivised
to connect their s ewondilfeeventsaml busieesspmttigtiés Fundma |
instruments could be available for joint applications by ecosystem operators. The Finnish State
Development Company VAKE could invest in operators that are working in the AuroraAl
network on solutions to major societal challenges. Local authorities could collaborate to create
e.g. service bots and situational data.

Leading Al countries could capture an additional 20 to 25 percent in net economic
benefits. (Source: McKinsey & Co., Notes from the frontier: Modeling the impact of Al
on the world economy, September 2018)

Investments that support the development of service ecosystems require a new form of
contract management. Current contracting methods do not support ecosystem activity.
Innovative contracting, the alliance model and partnership agreements should be adopted
more widely. The AuroraAl service model facilitates dynamic tendering for agile contracts
delivered by the network partners. A separate contracting model can be agreed on and created
within the network. Allocated funds will be targeted at developing the vitality of the selected
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ecosystem in accordance with the Act on Public Procurement and Concession Contracts. It is
essential to create contracting models that also facilitate market entry for innovative start-up
companies that can create more value in the evolving ecosystem.

Products that became platforms in the period 19907 2004 increased their innovation
capability by 500%. A significant proportion of growth came from external
(application) developers. (Source: Boudeau, K. 2010. Open platform strategies and
innovation: granting access vs. devolving control.)

The AuroraAl service model provides the service ecosystem operators with a shared
environment in which they can collaboratively produce value for customers and each other
through their operations and outputs. The operation is based on agreed rules. AuroraAl
involves identifying investment models for the development of the ecosystem in cooperation
with the ecosystem operators. They can include innovative contracting, the alliance model and
innovation partnerships. Hansel is a key operator to engage in this work.

In addition, the implementation of the service models requires a change support team and
personnel recruited for each anchor organisation that adopts the service model.

A human-centric approach requires new skills and capabilities

In the future, smart services and new technologies such as Al will be an unavoidable part of

our daily lives. The scaling of smart services i
a responsible, ethical and sustainable way, which requires new skills at all operational levels.

The development of Al and data/platform economy solutions in a human-centric way requires

new, diverse skills and a combination of disciplines including data sciences, data analytics,

service design, software development, social and behavioural sciences, ethics and industry-

specific expertise. Users need to be able to use the solutions and understand their possibilities

and limitations, and they will need trust and courage to try new things and look into the future.

For example, calculations done by machine learning algorithms should be explained to users

so that they can understand why they were given a specific result.

Requirements relating to the development of citizen competencies will increase as the digital
revolution progresses, but the change presented by the AuroraAl service model poses some
additional requirements. Every citizen should have strong information literacy skills: the ability
to source, interpret, understand, modify, produce, present and use information and assess its
usefulness and accuracy. Creative use of information requires internalised knowledge and
comprehension. Competence development also requires the ability to understand ethical
guestions relating to the use of information and data. People will need to be able to make
informed personal decisions in a digital world.

And more generally, from the point of view of both inclusion and trust, competence
development is also needed in areas such as data and platform economies, data protection,
cybersecurity, use of personal data (MyData) and new technologies. AuroraAl requires the
ability to verbalise personal needs and utilise personal data in a range of situations and poses
guestions about information management as well as inclusion and agency. Citizens need
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