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In the past decade, digital technology has changed 
the way we connect, run businesses, and deliver public 
services. With new uncertainties such as climate change, 
global pandemics, and social problems such as the 
imbalance of information or the invasion of privacy, the 
world is in the midst of chaos. In such times, what is 
important is to not react recklessly to threats and change, 
but instead to tackle them swiftly and securely by creating 
a democratic future where the possibilities of people and 
society blossom.

Fujitsu is transforming itself from an IT company to 
a digital transformation company and operating as an 
organization that generates social value. Fujitsu is moving 
away from delivering solutions that solve problems that lie 
before us. Instead, the company is committed to delivering 
transformations, which will at times overwrite the rules 
in the market or in society, to dramatically change user 
experience using digital technologies.

Our experiences since COVID-19 forced us to overwrite 
many existing norms in our lives and work, and these 
experiences may have been a factor in prompting this 
transition. Every day before this calamity, we packed into 
trains, went to designated offices for designated hours, 
and went home on another overcrowded train. COVID-19 
upended that lifestyle. Every employee is now connected 
online with internal and external stakeholders and 
communicates and delivers remotely. Such an autonomous 
workstyle has become the new normal. Many of us today 
have welcomed these new ways of working. Ironically, it 
wasn’t existing technological solutions that sparked such 
transformations and changes in norms and routines. 
Rather, it was a terrible, unwanted guest disguised in the 
form of a prehistoric infectious agent—a virus.

Such changes in prerequisites and preconceived 
notions are the imminent transformations in our society 
that leave lasting effects. Yet we are capable of bringing 
about this change without relying on another outbreak. 
Instead, we can turn to the power of design. Design is 
the avenue to realizing a sustainable society using the 
power of technology available to us. Design pushes us to 
envision a hopeful future from an individual and societal 
perspective and widens possibilities for actualizations 
without being limited to how society is today. Fujitsu’s 
Human Centric Experience Design (HXD) has been 
crystallized from all of our design experience. It intelligibly 
democratizes the power of design and navigates us to 
scalable digital transformations for our society. Moving 
forward, I commit that such a structured design approach 
along with agile approaches will continue to materialize  
the scalable software and business sense befitting next 

generation design.
I must emphasize that the purpose of design is not 

to superficially make over our products or services, nor is 
design a tool to produce eccentric ideas. Instead, design is 
a mindset that every individual should adopt to cultivate 
innovation and contemporary business literacy.

In the twenty-first century, there is an increasing 
demand for corporations to clearly define and articulate 
their purpose and role in society. People are interested in 
and paying attention to which organizations contribute to 
creating values for them. Corporate leaders also recognize 
that for companies to accomplish sustainable and long-
lasting growth, it is extremely important for them to 
explicitly present the why of their companies and to fulfill 
their promises and obligations to people and society. 
We should no longer be trapped in customer needs of 
the past or old business concepts and routines. The 
transformational design mindset requires us to steer 
away from old constraints. It instead guides us to achieve 
important goals that people and society aspire to. Every 
organization should constantly foster and promote this 
design mindset, since it is the ultimate source of power 
and drive that shapes a better future.

This book was specially designed and edited to include 
materials that foster the growth of such a transformative 
design mindset and offer support and guidance for the 
process. These materials are based on the research 
outcomes and the philosophy of Fujitsu’s strategic 
partner, Politecnico di Milano’s design department, 
along with Fujitsu’s know-how gained from our own 
practices. We believe this combination will provide you 
with tangible knowledge on how design has evolved 
across industries and various fields. My belief is that to 
bring about transformation at the required speed and 
scale, it would be vital for the act of design to become 
an organizational culture that rejects utter dependence 
on a handful of experts.

Mr. Takahito Tokita, Fujitsu’s CEO and CDXO (Chief 
Digital Transformation Officer), proclaimed on the July 1 
CEO bulletin that design is a crucial corporate management 
resource and must be applied to Fujitsu’s strategies and 
philosophy in every aspect of the business process. 
We hope you, the reader of this book, will cultivate a 
design mindset and become a leader of design-driven 
transformation today, shoulder to shoulder with other 
transformation leaders who may not be part of the 
company, and we hope you share this path in realizing 
a more fulfilling society. By blending together the digital 
realm with the power of design, we look forward to 
creating a yet unfathomable but brilliant world. 

Foreword

Tetsuya UDA

Head of Design 
Center
Fujitsu Limited
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As highlighted in the previous chapter, Fujitsu is committed to Human 
Centric Experience Design (HXD) to foster digital transformation 
in response to changes in society. As digitalization took off in the 
twentieth century, Fujitsu successfully developed technical solutions, 
greatly contributing to the growth of digital technologies and their 
industries. Yet today, in the twenty-first century, the company instead 
leverages technology as a catalyst to drive digital transformation, 
systemically transforming the lives of individuals rather than industries 
to generate new social values. This chapter presents the significance 
of digital transformation in our society today, along with case studies 
that illustrate the relevance of UX and public infrastructure in driving 
transformation. This is followed by how artificial intelligence (AI) can 
not only bring about new business opportunities for companies across 
industries, but also hasten digital transformation across business 
processes. The chapter ends with "Fujitsu Group AI Commitment” to 
promote the use and development of AI aligned with Fujitsu’s ethical 
values and principles.

CHAPTER

3
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1.1
What is digital transformation?

'LJLWDO� WHFKQRORJ\� LV� QRZ� D� SHUVLVWHQW� SDUW� RI� RXU�
GDLO\� OLYHV�� 7KLV� JRHV� EH\RQG� FRPPXQLFDWLRQ� DQG�
HQWHUWDLQPHQW�OLNH�VRFLDO�PHGLD��YLGHR�VWUHDPLQJ��DQG�
RQOLQH�PXOWLSOD\HU� JDPHV�� DQG� H[WHQGV� LQWR� HYHU\GD\�
FRQWH[WV�OLNH�DLU�FRQGLWLRQLQJ��FOHDQLQJ��ODXQGU\��DQG�HYHQ�
FRRNLQJ��(YHU\�DVSHFW�RI�RXU�OLYHV�DQG�VRFLHW\�VHHPV�WR�
EH�VXSSRUWHG�LQ�VRPH�ZD\�E\�GLJLWDO�WHFKQRORJ\��EH�LW�
WUDQVLW��VHFXULW\��ORJLVWLFV��PHGLFLQH��RU�HGXFDWLRQ�

'LJLWDO� WHFKQRORJ\� WKHUHIRUH�KDV� OHIW�D�VLJQLILFDQW�
LPSDFW�RQ�VRFLHW\�DV�ZH�NQRZ�LW��*LYHQ�LWV�SHUPHDWLRQ�
WKURXJKRXW�DOO�DVSHFWV�RI�RXU�OLYHV��LW�FDQ�EH�GLIILFXOW�DW�
WLPHV�WR�V\VWHPDWLFDOO\�VWXG\�WKH�FRPSOH[�KLVWRU\�RI�LWV�
HYROXWLRQ��7KHUH�LV�JURZLQJ�LQWHUHVW� LQ�WKH�FUHDWLRQ�RI�
GLIIHUHQW�PDUNHWV�DQG�QHZ�YDOXH�LQ�VRFLHW\�WKURXJK�WKH�
XVH�RI�GLJLWDO�WUDQVIRUPDWLRQ��';�―EXW�ZKDW�H[DFWO\�GRHV�
';� UHIHU� WR��DQG�KRZ�GRHV� LW�GLIIHU� IURP�FRQYHQWLRQDO�
XVHV�RI�GLJLWDO�WHFKQRORJ\"

)LUVW� RI� DOO�� GLJLWDO� UHIHUV� WR� WKH� XVH� RI� FRPSXWHU�
WHFKQRORJ\�� 7KH� ILUVW� FRPSXWHU� LQ�KXPDQ�KLVWRU\�ZDV�
(1,$&��(OHFWURQLF�1XPHULFDO�,QWHJUDWRU�DQG�&RPSXWHU���
GHYHORSHG�E\�-RKQ�0DXFKO\�DQG�-RKQ�3UHVSHU�(FNHUW��-U��DW�
WKH�8QLYHUVLW\�RI�3HQQV\OYDQLD��DQG�FRPSOHWHG�LQ�������

1.

7KH�SXUSRVH�RI�WKH�SURMHFW�ZDV�WR�GHYHORS�D�FRPSXWHU�
WR�PRUH�UDSLGO\�FDUU\�RXW�FRPSOH[�FDOFXODWLRQV��VXFK�DV�
WKRVH�XVHG�IRU�DUWLOOHU\�ILULQJ�WDEOHV�DQG�WKHUPRQXFOHDU�
FKDLQ�UHDFWLRQV��7KLV�SURMHFW�ZDV�FHQWUDO�WR�HQDEOLQJ�WKH�
HYROXWLRQ�RI�PLOLWDU\�WHFKQRORJ\�LQ�WKH�8QLWHG�6WDWHV��$V�
WKLV�FDVH�UHIOHFWV��WKH�LQLWLDO�FRQFHSW�RI�GLJLWDOL]DWLRQ�ZDV�
WKH�UHSODFHPHQW�RI�KXPDQ�SRZHU�RU�DQDORJ�WHFKQRORJ\��
$W� WKH� WLPH�� LW� VXIILFHG� IRU� GLJLWDOL]DWLRQ� WR� DFKLHYH�
ODUJH�VFDOH�LQFUHDVHV�LQ�HIILFLHQF\��LQ�WHUPV�RI�WLPH�DQG�
UHVRXUFHV��RYHU�WUDGLWLRQDO�KXPDQ�RU�DQDORJ�DSSURDFKHV��
:KDW� WKLV� LPSOLHV� LV� WKDW� WKH� LVVXH� WR� EH� VROYHG�ZDV�
FOHDU��ZLWK�WKH�IRFXV�EHLQJ�RQ�KRZ�WR�GHYLVH�D�WHFKQLFDO�
VROXWLRQ�WR�WKH�SUREOHP��,Q�RWKHU�ZRUGV��GLJLWDOL]DWLRQ�
DW�WKDW�WLPH�UHYROYHG�DURXQG�VROXWLRQV�

&RPSXWHUV� ZHUH� LQLWLDOO\� ODUJH� DQG� FRVWO\�� EXW�
JUDGXDOO\� EHFDPH� PRUH� XELTXLWRXV�� 7KH\� ZHQW�
EH\RQG� VLPSO\� UHSODFLQJ� KXPDQ�ZRUNHUV� DQG� DQDORJ�
WHFKQRORJLHV�DQG�GHYHORSHG�QHZ�YDOXH�DV�WKH�FUX[�RI�WKH�
QHZ�GLJLWDOL]DWLRQ�RI�VRFLHW\��(VVHQWLDO�WR�GLJLWDOL]DWLRQ�LV�
WKH�XVH�RI�GDWD��'DWD�LV�LPSOLFDWHG�LQ�ERWK�WKH�LQSXW�DQG�
RXWSXW�RI�GLJLWDO�V\VWHPV��ZLWK�FRXQWOHVV�QHZ�VHUYLFHV�
HPHUJLQJ�WKDW�PDNH�XVH�RI�WKLV�GDWD��DV�ZHOO�DV�WHFKQLFDO�
VROXWLRQV�OLNH�PDFKLQH�OHDUQLQJ��ZKLFK�LV�XVHG�WR�XQFRYHU�
QHZ�PHDQLQJ�LQ�ODUJH�GDWD�VHWV��)RU�H[DPSOH��LGHQWLI\LQJ�
WRS�VHOOLQJ�SURGXFWV� WKURXJK�SRLQW�RI�VDOH� �326��GDWD�

Why Digital Transformation
Today?

&ORVHG 2SHQ

Solution 1. 1970s–1990s
(QDEOLQJ�WDVN�HIILFLHQF\�WKURXJK�
UHSODFHPHQW�RI�KXPDQ�SRZHU�DQG�DQDORJ�
WHFKQRORJ\��2IILFH�DXWRPDWLRQ�DQG�IDFWRU\�
DXWRPDWLRQ�KDYH�VLJQLILFDQWO\�HYROYHG�
GXULQJ�WKLV�SHULRG�

3. 2000s–2010s
)XUWKHU�HIILFLHQF\�KDV�EHHQ�DFKLHYHG�
WKURXJK�HQDEOLQJ�WDVNV�LQ�WKH�6ROXWLRQ�
[�&ORVHG�SKDVH�WR�EH�GRQH�LQ�DQ�RSHQ�
QHWZRUN��&ORXG�VHUYLFHV�KDYH�VLJQLILFDQWO\�
HYROYHG�

Transformation 2. 1990s–2000s
�8WLOL]LQJ�WKH�GDWD�REWDLQHG�WKURXJK�WKH�
6ROXWLRQ�[�&ORVHG�SKDVH��QHZ�VRFLDO�YDOXH�
KDV�EHHQ�FUHDWHG��2SWLPL]HG�FDOFXODWLRQV�
LQ�WKH�ILHOGV�RI�ILQDQFH�DQG�PDUNHWLQJ�KDV�
VLJQLILFDQWO\�HYROYHG�GXULQJ�WKLV�SHULRG��

4. 2010s–
8WLOL]LQJ�WKH�GDWD�REWDLQHG�WKURXJK�WKH�
6ROXWLRQ�[�&ORVHG�SKDVH��QHZ�VRFLDO�YDOXH�
KDV�EHHQ�FUHDWHG��7KLV�SKDVH�FRUUHVSRQGV�
WR�ZKDW�LV�FDOOHG�GLJLWDO�WUDQVIRUPDWLRQ��';��
WRGD\�
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DQG�XVLQJ�WKLV�IRU�PHUFKDQGLVLQJ�KDV�EHHQ�FHQWUDO�WR�WKH�
JURZWK�RI� FRQYHQLHQFH�VWRUHV� LQ� WKH� UHWDLO� VHFWRU�� 7KLV�
ZDV�DFKLHYHG�E\� ILUVW�K\SRWKHVL]LQJ� WKDW�GDWD�VHWV�RQ�
GDLO\�DQG�ZHHNO\�VDOHV�FRXOG�EH�XVHG�WR�XQFRYHU�PRUH�
SRSXODU�SURGXFWV��WKHQ�HPSOR\LQJ�GLJLWDO�WHFKQRORJ\�DV�D�
UHVRXUFH�WR�GHPRQVWUDWH�WKLV�K\SRWKHVLV��,Q�RWKHU�ZRUGV��
WKH�ZD\�WKHVH�SUREOHPV�DUH�VWUXFWXUHG�DQG�LGHQWLILHG�LV�
LQ�LWVHOI�D�VRXUFH�RI�XQGHUO\LQJ�YDOXH��ZLWK�WKH�VROXWLRQ�
EHLQJ�VXEVHUYLHQW�WR�WKH�SUREOHP��'LJLWDOL]DWLRQ�WRGD\�
LV� D�PHDQV� RI� GLVFRYHULQJ� QHZ� SRVVLELOLWLHV―LQ� RWKHU�
ZRUGV��KHOSLQJ�DFKLHYH�WUDQVIRUPDWLRQV�

,I�ZH� WKLQN� DERXW� WKLV� LQ� WHUPV� RI� LWV� FRQVWLWXHQW�
SDUWV��QDPHO\��WKDW�D�VROXWLRQ�UHIHUV�WR�UHSODFLQJ�KXPDQ�
RU�DQDORJ�DSSURDFKHV�ZLWK�GLJLWDO�WHFKQRORJ\��DQG�WKDW�
D� WUDQVIRUPDWLRQ� UHIHUV� WR� XVLQJ�GLJLWDO� WHFKQRORJ\� WR�
FUHDWH�QHZ� VRFLDO� YDOXH�� WKHQ�ZH� FDQ� VHH� WZR� YHFWRUV��
FORVHG�UHODWLRQVKLSV�LQ�VSHFLILF�GRPDLQV��VXFK�DV�ZLWKLQ�
FRPSDQLHV�RU� FRPPXQLWLHV��� DQG�RSHQ� UHODWLRQVKLSV� LQ�
ZLGHU��PRUH�XELTXLWRXV�GRPDLQV��:H�FDQ�WKHQ�WKLQN�DERXW�
WKHLU�UHVSHFWLYH�HYROXWLRQ��6HH�WKH�WDEOH�RQ�SDJH�����

Solution x Closed (item 1 on the table): $W�WKH�GDZQ�
RI� WKH� ,QIRUPDWLRQ� $JH�� )XMLWVX� ZDV� HQJDJHG� LQ� WKH�
GHYHORSPHQW�RI� FRPSXWHUV�DQG�GHYHORSHG� -DSDQ’V� ILUVW�
UHOD\�EDVHG� DXWRPDWLF� FRPSXWHU�� WKH� )$&20� ����� LQ�
������6LQFH�WKDW�WLPH��)XMLWVX�KDV�SXUVXHG�GLJLWDOL]DWLRQ�
WKURXJKRXW�YDULRXV� LQGXVWULHV��VXFK�DV�WKURXJK�WKH�XVH�
RI�RIILFH�DXWRPDWLRQ��2$��DQG�IDFWRU\�DXWRPDWLRQ��)$���
FRQWULEXWLQJ�WR�WKH�EXVLQHVV�LQIUDVWUXFWXUH�ZH�XVH�WRGD\��
,Q�WKH�SUHVHQW�GD\��WKHUH�LV�DQ�LQFUHDVLQJ�QHHG�IRU�V\VWHPV�
DUFKLWHFWXUH� �LQFOXGLQJ� FXVWRPL]DWLRQ�� WKDW� FDWHUV� WR�
JURZLQJ�VHFXULW\�DQG�UHOLDELOLW\�QHHGV�

Transformation x Closed (item 2 on the table):
)XMLWVX� /DERUDWRULHV�� ZKLFK� )XMLWVX� HVWDEOLVKHG� LQ�
������ZDV� LQVWUXPHQWDO� LQ� UHVHDUFK�DQG�GHYHORSPHQW�
LQWR� PDFKLQH� OHDUQLQJ� DQG� $,�� ,Q� WKH� HDUO\� ����V��
DQ� DQWKURSRORJLFDO� DSSURDFK� WR� XVHU� UHVHDUFK� EHJDQ�
LQ� HDUQHVW� DV� D� ZD\� RI� DVNLQJ� FUHDWLYH� TXHVWLRQV� WR�
SUREOHPV�� 7KLV� KDV� VXSSRUWHG� WKH� JURZWK� RI� EXVLQHVV�
DQG�VHUYLFHV�RSHUDWHG�E\�FRPSDQLHV�DQG�RUJDQL]DWLRQV�
WKURXJKRXW� -DSDQ� DQG� WKH�ZRUOG��:LWK� GLJLWDOL]DWLRQ’V�
RQJRLQJ�JURZWK� LQ� WKH�EXVLQHVV� VHFWRU�� )XMLWVX�EHJDQ�
XQGHUWDNLQJ�VWHSV�WKDW�ZRXOG�OHDG�WR�LWV�+;'�DSSURDFK�

Solution x Open (item 3 in the table):
,Q�WKH�ODWH�����V��VHYHUDO�WHFKQRORJLFDO�DGYDQFHV�OHG�WR�
WKH�UDSLG�SUROLIHUDWLRQ�RI�FORXG�FRPSXWLQJ��ZKLFK�DOORZV�
IRU�UHPRWHO\�XVLQJ�VHUYLFHV�DW�PHWHUHG��SD\�DV�\RX�JR�
UDWHV�ZLWKRXW� WKH� QHHG� IRU� RQ�SUHPLVHV� KDUGZDUH� RU�
IDFLOLWLHV��'XULQJ�WKDW�WLPH��)XMLWVX�GHYHORSHG�VRIWZDUH�
DV�D�VHUYLFH��6DD6��ZRUN�DSSOLFDWLRQV�IRU�D�ZLGH�UDQJH�
RI�VHFWRUV�DQG�SURYLGHG�6DD6�DSSV�WR�HQWHUSULVH�FOLHQWV�
ZLWKLQ� DQG� ZLWKRXW� -DSDQ�� 'XULQJ� WKLV� SKDVH�� RSHQ�
QHWZRUNV�HQDEOHG�HDVLHU�LQWHJUDWLRQ�EHWZHHQ�FRPSDQLHV�

DQG�VLWHV��WKHUHE\�HQDEOLQJ�GLJLWDO�VHUYLFHV�WR�HQFRPSDVV�
D�ZLGHU�UDQJH�

Transformation x Open (item 4 in the table):
7KLV� LV� WKH� VWDJH� DW�ZKLFK� GLJLWDO� WUDQVIRUPDWLRQ� �DV�
GLVFXVVHG�LQ�WKLV�VHFWLRQ��WRRN�SODFH��6WDUWLQJ�LQ�WKH�ODWH�
����V��WKH�JOREDO�JURZWK�RI�VPDUWSKRQHV�DQG�,QWHUQHW�
RI�7KLQJV��,R7��VROXWLRQV�HQDEOHG�WKH�FROOHFWLRQ�RI�UHDO�
WLPH�GLJLWDO�GDWD�RQ�D�YDULHW\�RI�SHRSOH�DQG�REMHFWV��7KH�
FRQYHQWLRQDO�WHFKQLTXHV�DQG�PHWKRGRORJLHV�XVHG�LQ�WKH�
7UDQVIRUPDWLRQ�[�&ORVHG�GRPDLQ�ZHUH�FRPELQHG�ZLWK�WKH�
YDVW�DPRXQWV�RI�GDWD�REWDLQHG�WKURXJK�7UDQVIRUPDWLRQ�
[� 2SHQ� DSSURDFKHV�� OHDGLQJ� WR� WKH� FUHDWLRQ� RI� QHZ�
VRFLDO�YDOXH�

1.2
Evolution of digital transformation through 
cases and practices

,Q�WKLV�VHFWLRQ��ZH�ORRN�DW�ZKDW�NLQG�RI�VRFLDO�YDOXH�LV�
FUHDWHG�WKURXJK�WKH�XVH�RI�GDWD�IURP�WZR�SHUVSHFWLYHV��
8;�DQG�SXEOLF�LQIUDVWUXFWXUH�

The role of user experience
in designing digital transformation
6LQFH� WKH� ODWH� ����V�� YDULRXV� VHUYLFHV� KDYH� HPHUJHG�
RQOLQH�DV�WKH�LQWHUQHW�KDV�EHFRPH�PRUH�PDLQVWUHDP��
7KHVH� LQFOXGH� VHUYLFHV� OLNH� *RRJOH�� )DFHERRN�� DQG�
$PD]RQ�� ZKLFK� HPHUJHG� ODUJHO\� LQ� WKH� WZHQW\�ILUVW�
FHQWXU\�� DV� ZHOO� DV� SODWIRUPV� OLNH� $LUEQE� DQG� 8EHU��
ZKLFK�VHHN�WR�GLJLWL]H�UHDO�ZRUOG�H[SHULHQFHV�IRU�JUHDWHU�
FRQYHQLHQFH�

7KHVH�SODWIRUPV�FRPH�LQ�D�YDULHW\�RI�VKDSHV�DQG�VL]HV��
EXW� ZKDW� WKH\� VKDUH� LV� WKDW� WKHLU� FRUH� FRPSHWHQF\�
UHYROYHV� DURXQG� FROOHFWLQJ� GDWD� WR� FUHDWH� D� VXSHULRU�
8;�� 7KH�KLJK� OHYHO� RI� FRQYHQLHQFH� WKH\� RIIHU� DWWUDFWV�
PRUH� XVHUV�� DQG� VHUYLFH� RSHUDWRUV� LQ� WXUQ� XVH� GDWD�
IURP�WKHVH�XVHUV�WR�IXUWKHU�LPSURYH�WKH�8;�WR�SURYLGH�
VHUYLFHV� LQLPLWDEOH� E\� RWKHU� FRPSDQLHV�� ,Q� WKLV�ZD\��
FROOHFWLQJ�XVDJH�GDWD�WR�FRQWLQXRXVO\�LPSURYH�8;�FRXOG�
EH�D�QHFHVVDU\�FRQGLWLRQ�WR�FUHDWLQJ�VRFLDO�LQIUDVWUXFWXUH�
IRU�WRGD\’V�HUD�RI�GLJLWDO�WUDQVIRUPDWLRQ�

Example: Google Maps  *RRJOH�0DSV�LV�DQ�DSS�WKDW�

KDV�QRZ�EHFRPH�LQGLVSHQVDEOH�WR�RXU�HYHU\GD\�OLYHV��,W�

DQDO\]HV�*36�GDWD�RQ�XVHUV’�VPDUWSKRQHV�WR�GHWHUPLQH�

LQ�UHDO�WLPH�WKH�EHVW�URXWH�WR�WDNH��,W�DOVR�IRUHFDVWV�KRZ�

FRQJHVWLRQ�ZLOO�FKDQJH�RYHU�WLPH�EDVHG�RQ�SDVW�GDWD��

7KLV� LV�XVHG�WR�GLVSOD\�WKH�RSWLPDO�URXWH�IURP�DPRQJ�

GLIIHUHQW�WUDQVLW�RSWLRQV��*RRJOH’V�EXVLQHVV�PRGHO�KHUH�

LQYROYHV�RIIHULQJ�*RRJOH�0DSV�WR�XVHUV� IRU� IUHH��DQG�

WKHQ�VHOOLQJ�PDS�VHUYLFHV�EDVHG�RQ�XVHU�GDWD�WR�WKLUG�

SDUWLHV�
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,Q� UHFHQW� \HDUV�� WKH�2QOLQH�0HUJHV�ZLWK�2IIOLQH� �202��
EXVLQHVV�PRGHO�KDV�JDLQHG�WUDFWLRQ��202�JRHV�EH\RQG�
SUHH[LVWLQJ�VHUYLFH�FDWHJRULHV�WR�FUHDWH�QHZ�WRXFKSRLQWV�
ZLWK�XVHUV�E\�EULGJLQJ�RQOLQH�DQG�RIIOLQH�FRQWH[WV��7KLV�
PRGHO�PDLQWDLQV� FRQVWDQW� WRXFKSRLQWV�ZLWK�XVHUV� DQG�
DJJUHJDWHV�EHKDYLRUDO�KLVWRU\�GDWD�WR�LPSURYH�WKH�8;�

Example: Ping An Good Doctor  2QH�H[DPSOH�RI�WKH�

202�PRGHO� LV�3LQJ�$Q�,QVXUDQFH��D�&KLQHVH�FRPSDQ\�

SURYLGLQJ�WKH�3LQJ�$Q�*RRG�'RFWRU�DSS��7KLV�DSS�JLYHV�

XVHUV�PRUH�RSSRUWXQLWLHV�WR�HQJDJH�ZLWK�GRFWRUV�SULRU�

WR�H[DPLQDWLRQV�DQG�UHGXFH�WKHLU�DQ[LHW\��7KLV�LQFOXGHV�

IUHH������RQOLQH�FRQVXOWDWLRQV�ZLWK�SULYDWH�FOLQLFLDQV��

DV�ZHOO�DV�WKH�DELOLW\� WR�UHYLHZ�GRFWRUV’�EDFNJURXQGV�

EHIRUH�ERRNLQJ�DSSRLQWPHQWV�DW�FOLQLFV��0RUHRYHU��WKH�

FRPSDQ\�XVHV�WKH�DSS�WR�LGHQWLI\�XVHU�QHHGV�DQG�XVHV�

WKLV�GDWD�WR�DFFRPPRGDWH�LQVXUDQFH�ILOLQJV�LQ�D�PRUH�

VHDPOHVV�PDQQHU��%\�JRLQJ�EH\RQG�H[LVWLQJ�VHUYLFH�

GRPDLQV�DQG�RIIHULQJ� VHUYLFHV�PDWFKHG� FORVHO\� WR�

XVHUV’�FRQWH[WV�� LW�KDV�JDLQHG�D�OR\DO�IROORZLQJ�RI�WZR�

KXQGUHG�PLOOLRQ�XVHUV�

Digital transformation of public infrastructure
,QLWLDOO\�� WKH� SUHPLVH� RI� GLJLWDO� WUDQVIRUPDWLRQ� ZDV�
WKDW� FRPSDQLHV� ZLWK� DGYDQFHG� WHFKQRORJ\� ZRXOG�
SURYLGH�VHUYLFHV�WR� LQGLYLGXDO�XVHUV��5HFHQWO\��KRZHYHU��
JRYHUQPHQWV�KDYH�EHJXQ�DFWLYHO\� SURYLGLQJ�GDWD� DQG�
LQIRUPDWLRQ�WKDW�KDYH�VLJQLILFDQW�SXEOLF�LQWHUHVW��PDNLQJ�
VHUYLFHV�PRUH�DFFHVVLEOH�WR�DOO�DQG�FUHDWLQJ�HYHQ�JUHDWHU�
VRFLDO�YDOXH�

Example: India’s digital policy  ,QGLD� LV�H[SDQGLQJ�
LWV� VHUYLFHV�DURXQG�D�GLJLWDO� LQIUDVWUXFWXUH�EXLOW�E\�

WKH�JRYHUQPHQW�� ,Q������� WKH�JRYHUQPHQW�RI� ,QGLD�

ODXQFKHG�D�SURMHFW�WR�JUDQW�GLJLWDO� LGHQWLWLHV�WR�DOO����

ELOOLRQ�RI�LWV�FLWL]HQV��7KLV�SURMHFW�VHHV�WKHP�GHYHORSLQJ�

,QGLD6WDFN��D�GLJLWDO�LQIUDVWUXFWXUH�WKDW�EULQJV�WRJHWKHU�

RSHQ�DSSOLFDWLRQ�SURJUDPPLQJ�LQWHUIDFHV��$3,V��VXFK�

DV�WKRVH�XVHG�IRU�SHUVRQDO�DXWKHQWLFDWLRQ��HOHFWURQLF�

VLJQDWXUHV�� DQG� SD\PHQW� SODWIRUPV�� 7KLV� SURMHFW�

HQDEOHV�FRUSRUDWLRQV�WR�XVH�,QGLD6WDFN�WR�HDVLO\�JDLQ�

DFFHVV�WR�DXWKHQWLFDWLRQ�DQG�PRQH\�WUDQVIHU�VROXWLRQV��

)RU�H[DPSOH��0LODDS� LV�D�FURZGIXQGLQJ�VHUYLFH� WKDW�

DLPV� WR� VROYH� VRFLDO�SUREOHPV� WKURXJK�HPHUJHQF\�

DVVLVWDQFH�WR�WKRVH�ZKR�FDQQRW�SD\�PHGLFDO�H[SHQVHV��

DQG�'ULYH8�LV�D�YHKLFOHV��DQG�GULYHUV�IRU�KLUH�DSS�WKDW�

FRQQHFWV�SHRSOH�ORRNLQJ�IRU�GULYHUV�ZLWK�WKRVH�RIIHULQJ�

WKHLU�VHUYLFHV��7KHVH�DQG�PDQ\�RWKHU�XQLTXH�VHUYLFHV�

DUH�EHLQJ�RIIHUHG�E\�VWDUWXSV�LQ�WKH�FRXQWU\�

Example: Helsinki Region Infoshare (HRI)  6LQFH�
������)LQODQG�KDV�EHHQ�RSHUDWLQJ�WKH�+5,�SURJUDP��

DQ� RSHQ� GDWD� SURMHFW� FHQWHULQJ� RQ�PHWURSROLWDQ�

+HOVLQNL�� 7KH�SURMHFW�ZHQW� IRUPDOO\�RQOLQH� LQ�������

$V�RI�������LW�RIIHUV�����GDWD�VHWV�DQG�����$3,V��ZLWK�

����VHUYLFHV�DYDLODEOH��&RPSDQLHV�XVLQJ� WKH�DERYH�

LQFOXGH�LQWULJXLQJ�QHZ�VHUYLFH�SURYLGHUV�JDLQLQJ�JOREDO�

JURXQG��VXFK�DV�%OLQGVTXDUH��D�*36�DSS�ZKLFK�RIIHUV�

DXGLR�URXWH�QDYLJDWLRQ�IRU�EOLQG�XVHUV��DQG�:KLP��WKH�

ZRUOG’V� ILUVW�0RELOLW\�DV�D��6HUYLFH��0DD6��DSS��7KH�

ODWWHU�DOORZV�IRU�VHDUFKLQJ�DQG�SD\LQJ�IRU�WKH�RSWLPDO�

WUDQVLW�URXWH�E\�FRPELQLQJ�RSWLRQV�RIIHUHG�RQ�D�VLQJOH�

DSS��OLNH�EXVHV��WD[LV��ELF\FOH�VKDULQJ��DQG�FDU�VKDULQJ�

'LJLWDO� WHFKQRORJ\� KDV� FRQWLQXHG� WR� EHFRPH� PRUH�
LPSRUWDQW�WR�VRFLHW\�VLQFH�WKH�LQWURGXFWLRQ�RI�FRPSXWHUV�LQ�
WKH�����V��)XMLWVX��IRU�LWV�SDUW��KDV�EHHQ�GHHSO\�LQYROYHG�
LQ�WKH�JURZWK�DQG�GHYHORSPHQW�RI�WHFKQRORJ\�VLQFH�WKH�
GDZQ�RI� FRPSXWLQJ��1RZ�� LQ� WKH� WZHQW\�ILUVW� FHQWXU\��
WHFKQRORJ\�KDV�JRQH�EH\RQG�VLPSO\�JURZLQJ�WKH�LQGXVWU\��
DQG�LV�DWWUDFWLQJ�JUHDW�DWWHQWLRQ�DV�D�PHDQV�WR�WUDQVIRUP�
QRW�RQO\�WKH�OLYHV�RI�LQGLYLGXDOV�EXW�DOVR�VRFLDO�V\VWHPV�
DV�D�ZKROH�� ,QVWUXPHQWDO� LQ�WKLV�DSSURDFK�LV�WKH�XVH�RI�
GDWD�LQ�ZD\V�OLNH�WKRVH�GHVFULEHG�LQ�WKLV�VHFWLRQ��*RLQJ�
IRUZDUG��ZH�PXVW� FRQVLGHU�KRZ� WR�XVH�GDWD� LQ� D�XVHU�
FHQWULF�PDQQHU�WR�GHYHORS�QHZ�VRFLDO�YDOXH�

7KH� PRVW� VXFFHVVIXO� WUDQVIRUPDWLRQ� SURJUDPV��
ZKHWKHU� WKHLU� IRFXV� LV� RUJDQL]DWLRQDO� RU� VRFLHWDO�� DUH�
OHYHUDJLQJ�D�UDQJH�RI�GLJLWDO�WHFKQRORJLHV�WR�KHOS�HQDEOH�
WKHLU�WUDQVIRUPDWLRQDO�YLVLRQ��7KHVH�HQDEOLQJ�WHFKQRORJLHV�
W\SLFDOO\� FRPELQH� FRQQHFWLYLW\� DQG�GDWD� LQ� D�ZD\� WKDW�
VXSSRUWV� KXPDQ�EHLQJV� WR� OHDG� EHWWHU� OLYHV�� 'LJLWDOO\�
HQDEOHG� WUDQVIRUPDWLRQ� LV� OLNHO\� WR�GHSHQG�RQ�D� UDQJH�
RI�WHFKQRORJLHV�UDWKHU�WKDQ�D�VLQJOH�VROXWLRQ��7KHVH�FDQ�
LQFOXGH�ZHE�EDVHG�DSSOLFDWLRQV�� FORXG� VHUYLFHV�� VPDUW�
GHYLFHV��DQG�,R7�PDNLQJ�XVH�RI�WKH�JURZWK�RI�FRQQHFWLYLW\��
'LJLWDO�WUDQVIRUPDWLRQ�LV�SUHGLFDWHG�RQ�WKH�LQWURGXFWLRQ�
DQG� LQFUHDVLQJO\� H[WHQVLYH� XVH� RI� DXWRPDWLRQ� ZLWK�
URERWLFV��PDFKLQH�OHDUQLQJ��DQG�$,��

,W�LV�WKLV�ODWWHU�WHFKQRORJ\�WKDW�KDV�JURZQ�HQRUPRXVO\�
ZLWK�WKH�DGYHQW�RI�JUHDWHU�VWRUDJH�DQG�SURFHVVLQJ�SRZHU�
WR�FRSH�ZLWK�HYHU�LQFUHDVLQJ�YROXPHV�RI�GDWD�DQG�QHWZRUN�
VSHHGV�WKDW�DOORZ�WKH�GDWD�WR�EH�JDWKHUHG�IURP�PXOWLSOH�
VRXUFHV�� ,PSOHPHQWDWLRQ�RI�$,� DV� D� VWDQGDORQH�SURMHFW�
ZLOO�QRW�GHOLYHU�WKH�ZLGHU�WUDQVIRUPDWLRQ�SRVVLEOH�ZKHQ�
FRQWH[WXDOL]HG�ZLWK�D�GHVLJQ�PLQGVHW��,Q�WKH�QH[W�VHFWLRQ��
WKHUH�ZLOO� EH�D� IRFXV�RQ�$,� DV� D�PHDQV� WR� H[SORUH� WKH�
UHVSHFWLYH�UROHV�RI�WHFKQRORJ\�DQG�GHVLJQ�
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2. The Rise of AI: Evolution and
Future Scenarios

2.1
Introducing Artificial Intelligence

$,� KDV� EURXJKW� DERXW� UDGLFDO� WHFKQRORJLFDO�
WUDQVIRUPDWLRQV�LQ�RXU�WLPH�DQG�LV�DQ�LPSRUWDQW�DYHQXH�
RI�LQQRYDWLRQ�IRU�)XMLWVX��7RGD\��$,�LV�JHQHUDWLQJ�EHQHILWV�
IRU� XVHUV�� FUHDWLQJ� QHZ� EXVLQHVV� RSSRUWXQLWLHV� IRU�
FRPSDQLHV� DFURVV� GLIIHUHQW� LQGXVWULHV� DQG� FRXQWULHV��
DQG�RSHQLQJ�XS�QHZ�VFHQDULRV�IRU�GLJLWDO�WUDQVIRUPDWLRQ��
)XMLWVX�H[SORUHV�KRZ�WKH�DSSOLFDWLRQ�DQG�GHYHORSPHQW�
RI�$,�WHFKQRORJ\�FDQ�HIIHFWLYHO\�EH�XVHG�WR�IRVWHU�GLJLWDO�

1.
John McCarthy

2.
Warren Sturgis 
McCulloch

3.
 Walter Pitts

WUDQVIRUPDWLRQ�DQG�EULQJ�DERXW�FKDQJH�LQ�WKH�HFRQRP\��
FXOWXUH��SROLWLFV��DQG�PRUH��

$,�LV�UHODWHG�WR�WKH�VWXG\�RI�PDFKLQHV�WKDW�DUH�DEOH�WR�
ERWK�PDNH�GHFLVLRQV�DQG�DFW�OLNH�KXPDQ�EHLQJV��7RGD\��
GLJLWDO�HQWLWLHV�DUH�DEOH�WR�OHDUQ�DQG�SURFHVV�LQIRUPDWLRQ�
WKURXJK�REVHUYDWLRQ��UHDGLQJ�DQG�SURFHVVLQJ�WH[W��DQG�
HQJDJLQJ�LQ�D�GLDORJ�ZLWK�RWKHU�HQWLWLHV�

7KH� ILUVW� WLPH� WKH� WHUP�$,�ZDV� LQWURGXFHG�ZDV� LQ�
�����E\�-RKQ�0F&DUWK\��HYHQ�WKRXJK�WKH�ILUVW�DUWLILFLDO�
QHXURQ� KDG� DOUHDG\� EHHQ� FUHDWHG� LQ� ����� E\�:DUUHQ�
6WXUJLV�0F&XOORFK�DQG�:DOWHU�3LWWV�

)ROORZLQJ� D� JURZLQJ� LQWHUHVW� LQ� WKLV� ILHOG�� LQ� ������
UHVHDUFKHUV�VWDUWHG�WR�GLVFXVV�LI�PDFKLQHV�ZHUH�FDSDEOH�
RI� WKLQNLQJ��%HWZHHQ������DQG������� WKH� ILUVW� WDQJLEOH�
UHVXOWV�LQ�WKH�FRQWH[W�RI�$,�ZHUH�DFKLHYHG��WKRXJK�WKHUH�
ZHUH�VWLOO� VLJQLILFDQW� OLPLWDWLRQV� LQ� LWV�DELOLW\� WR� LQWHUDFW�
ZLWK�WKH�HQYLURQPHQW��

$,�HQWHUHG�WKH�LQGXVWULDO�ZRUOG�LQ�������,WV�REMHFWLYH�
ZDV� WR�VLPSOLI\�DQG� UHGXFH�PDQXDO� ODERU��VDYH�PRQH\��
DQG� LQFUHDVH� SURGXFWLYLW\�� )LQDOO\�� LQ� ����� LQWHOOLJHQW�
DJHQWV�ZHUH�LQYHQWHG��DOORZLQJ�PDFKLQHV�WR�UHVSRQG�WR�
WKHLU�HQYLURQPHQW�

1RZDGD\V�� WKH� ZLGH� DUUD\� RI� $,� DOJRULWKPV� FDQ� EH�
VXPPDUL]HG�LQWR�HLJKW�FODVVHV�RI�VROXWLRQV�

Inte l l igent dat a pro ces s ing � XVHG� WR� H[ W UDFW�
LQIRUPDWLRQ�IURP�WKH�DQDO\VLV�RI�ERWK�VWUXFWXUHG�DQG�

XQVWUXFWXUHG�GDWD�WR�LQLWLDWH�DFWLRQV�

Virtual assistant or chatbot,� L�H��� VRIWZDUH�DJHQWV�
DEOH� WR� SHUIRUP� DFWLRQV� DQG�RU� SURYLGH� VHUYLFHV�

WR� D�KXPDQ� LQWHUORFXWRU� WKURXJK� FRPPDQGV�DQG�

RU� UHTXHVWV� UHFHLYHG� WKURXJK� LQWHUDFWLRQ� LQ�QDWXUDO�

ODQJXDJH��

1 2 3
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(LJKW�SRVVLEOH
$,�VROXWLRQV

Recommendation engine � WKDW� VWDU W � I URP� WKH�

DQDO\VLV�RI�XVHU� LQIRUPDWLRQ�WR�RULHQW�DQG�GLUHFW�XVHU�

SUHIHUHQFHV

Image processing,�ZKLFK�H[WUDFWV� LQIRUPDWLRQ� IURP�

DQ�LPDJH�RU�YLGHR�WR�DOORZ�XVHUV�WR�UHFRJQL]H�SHRSOH��

DQLPDOV��DQG�REMHFWV�LQ�LW

Autonomous vehicles,�ZKLFK�FRQFHUQV�VHOI�GULYLQJ�
YHKLFOHV�FLUFXODWLQJ�RQ�URDGV��VHDV�� ODNHV��DQG�ULYHUV��

DQG�LQ�IOLJKW

Intelligent objects,�ZKLFK�UHSUHVHQW�REMHFWV�FDSDEOH�
RI�SHUIRUPLQJ�DFWLRQV�DQG�PDNLQJ�GHFLVLRQV�ZLWKRXW�

UHTXLULQJ�KXPDQ�LQWHUYHQWLRQ

Language processing,�ZKLFK� FRQFHUQV� ODQJXDJH�
SURFHVVLQJ�VROXWLRQV�EDVHG�RQ�LQSXW�GDWD�RU�GRFXPHQWV

Autonomous robots�WKDW�FRQFHUQ�URERWV�DEOH�WR�PRYH�

E\�WKHPVHOYHV��PDQLSXODWLQJ�REMHFWV�DQG�SHUIRUPLQJ�

YDULRXV�NLQGV�RI�DFWLRQV�ZLWKRXW�KXPDQ�LQWHUYHQWLRQ��

DQG�EHLQJ�DEOH�WR�DGDSW�WR�XQIRUHVHHQ�RU�FRGHG�HYHQWV

$,� UHSUHVHQWV� RQH� RI� WKH�PRVW� UDGLFDO� WHFKQRORJLFDO�
HYROXWLRQV� LQ� RXU� WLPH�� 7KH� LQWURGXFWLRQ� RI� WKH�
GLIIHUHQW� IRUPV� RI� VROXWLRQV� $,� HQDEOHV� LV� DOVR� WKDQNV�
WR� WKH� DFFHOHUDWLRQ� RI� LQQRYDWLRQ�� 7KH� WLPH� EHWZHHQ�

WHFKQRORJLFDO� LQYHQWLRQV�DQG�WKHLU�DGRSWLRQ�LV�JHWWLQJ�
VKRUWHU� DQG� VKRUWHU�� 6RPH� YLHZV� DGYLVH� FDXWLRQ� VR�
WHFKQRORJ\�GRHVQ’W�JHW�RXW�RI�KDQG��$W�WKH�VDPH�WLPH��
PRUH�RSWLPLVWLF�YLHZV�FODLP�WKDW�$,�FRXOG�DLG�KXPDQLW\�LQ�
WDFNOLQJ�VRPH�IXQGDPHQWDO�FKDOOHQJHV�DQG�WKDW�LW�FRXOG�
HYHQ�H[SDQG�DQG�DXJPHQW�WKH�FDSDFLW\�RI�KXPDQ�EHLQJV�

$,�PLPLFV�KXPDQ�EHKDYLRU�LQ�GLIIHUHQW�IRUPV��

Narrow AI� LV� WKH�RQO\� W\SH�RI�$,� WKDW� LV� FRPPRQO\�

HPSOR\HG�WRGD\�DQG�LW�UHIHUV�WR�$,�WUDLQHG�WR�SHUIRUP�

D�VSHFLILF� WDVN��H�J���SOD\LQJ�FKHVV��SURYLGLQJ� WUDYHO�

UHFRPPHQGDWLRQV��RU�DQDO\]LQJ�V\PSWRPV���

General and super AI� UHIHU� WR� W\SHV�RI�$,� WKDW� FDQ�
PLPLF�HQWLUHO\�RU�HYHQ�VXUSDVV�WKH� LQWHOOHFWXDO�VNLOOV�

DQG�VHOI�DZDUHQHVV�RI�KXPDQ�EHLQJV�� ,Q�SDUWLFXODU��

ZKLOH� VXSHU� $ ,� LV� VW LOO� UHJDUGHG� DV� D� VRPHZKDW�

XQUHDOLVWLF�LGHD��JHQHUDO�$,�LV�UHJDUGHG�DV�D�PXFK�PRUH�

FRQFUHWH�SRVVLELOLW\��

,W�LV�LPSRUWDQW�WR�ORRN�DKHDG�DQG�LPDJLQH�KRZ�WHFKQRORJ\�
PLJKW� DIIHFW� RXU� OLYHV� LQ� WKH� IXWXUH�� VR� ZH� PD\� EH�
PRUH� SUHSDUHG� WR� XVH� LW� IRU� WKH� EHVW� DQG� KDQGOH� WKH�
WUDQVIRUPDWLRQV�WKDW�FRPH�ZLWK�LW�

01

Intelligent data 
processing

02

Virtual assistant / 
Chatbot

03

Recommendation 
engine

04

Image
processing

05

Autonomous
vehicles 

06

Intelligent
objects

07

Language
processing

08

Autonomous
robots
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1.
Artificial 
intelligence

2.
Machine 
learning

2.2
AI: State of the art 

7KH�PRVW� LPSRUWDQW� DELOLWLHV� WKDW� UHJXODWH�PRGHUQ�$,�
V\VWHPV�DUH�PDFKLQH�OHDUQLQJ�DQG�GHHS�OHDUQLQJ��

Machine learning� LV�WKH�DELOLW\�WR�DQDO\]H�ODUJH�GDWD�
VHWV�WR�HVWDEOLVK�D�VHW�RI�UXOHV�WKDW�HQDEOH�WKH�V\VWHP�

WR�SHUIRUP�D�FHUWDLQ�WDVN�FRUUHFWO\�RYHU�WLPH��$�FODVVLF�

H[DPSOH�LV�WHDFKLQJ�DQ�$,�WR�LGHQWLI\�D�FHUWDLQ�REMHFW�

�H�J���D�GRJ��E\�IHHGLQJ�LW�D�KXJH�QXPEHU�RI�LPDJHV�RI�

WKDW�REMHFW��UDWKHU�WKDQ�WU\LQJ�WR�SURJUDP�LWV�DELOLW\�WR�

GHWHFW�WKH�REMHFW�FRUUHFWO\�

Deep learning� LV�D�VXEVHW�RI�PDFKLQH� OHDUQLQJ��DQG�

LW� WDNHV�WKH� OHDUQLQJ�DELOLWLHV�RI�$,�RQH�VWHS� IXUWKHU��

:KHQ�IHG�ZLWK�QHZ�GDWD��WKH�V\VWHP�GRHVQ’W�MXVW�OHDUQ�

KRZ�WR�SURGXFH�WKH�FRUUHFW�RXWSXW��LW�OHDUQV�WR�LPSURYH�

RXWFRPHV�E\� UHSHDWLQJ� D� WDVN� DQG�ZHLJKLQJ� DQG�

DGMXVWLQJ�YDULDEOHV��DQG�LW�WUDLQV�WKH�QHWZRUN�WR�UHDFW�

OLNH�D�KXPDQ�EUDLQ�

:KLOH�PDFKLQH�OHDUQLQJ�DQG�GHHS�OHDUQLQJ�GHVFULEH�KRZ�
DQ�$,� V\VWHP� OHDUQV�� WKH\�GRQ’W� QHFHVVDULO\� GHILQH� WKH�
ZD\�LQ�ZKLFK�$,�LV�DSSOLHG�RU�WKH�SXUSRVH�LW�VHUYHV��:KHQ�
GHDOLQJ�ZLWK�FHUWDLQ�NLQGV�RI�GDWD��VXFK�DV�LPDJHV��WH[W��
RU�YRLFH���LW�LV�QHFHVVDU\�WR�HPSOR\�VSHFLILF�$,�FDSDELOLWLHV��
OLNH�WKH�IROORZLQJ�

1 2

Speech or voice recognition and natural language 
processing� LGHQWLILHV�DQG�PDNHV�VHQVH�RI�ZRUGV�DQG�

YRLFHV��DORQJ�ZLWK� WKH�DELOLW\� WR�SURGXFH�FRQWHQW� LQ�

KXPDQ�ODQJXDJHV�

([DPSOH��5HSOLND�FKDWERW��KWWSV���UHSOLND�DL���LV�GHVFULEHG�

DV�D�SHUVRQDO�FRPSDQLRQ�WKDW�D�XVHU�FRQFHUQHG�ZLWK�
PHQWDO�ZHOOQHVV�FDQ�PHVVDJH�DQG�WDON�WR��

Computer vision and image processing� LGHQWLILHV��
SURFHVVHV��DQG�PDQLSXODWHV�YLVXDO�GDWD�

([DPSOH��WKH�*RRJOH�7UDQVODWH�DSS�LV�DEOH�WR�UHFRJQL]H�

D�IRUHLJQ�ODQJXDJH�DQG�DXJPHQW�WKH�LPDJH�WR�RYHUOD\�
DQ�DFFXUDWH�WUDQVODWLRQ�

Generative adversarial networks (GAN)�DUH�GHHS�
OHDUQLQJ��JHQHUDWLYH�PRGHO�IUDPHZRUNV�

([DPSOH��SDLQWLQJ�ZLWK� WKH�*$1� IURP� WKH�0,7�,%0�

:DWVRQ�$,�/DE��KWWSV���JDQ�SDLQW�GHPR�P\EOXHPL[�

QHW���LV�EHWWHU�GHVFULEHG�DV�SDLQWLQJ�ZLWK�QHXURQV�

065Design and AI in the Age of Digital Transformation



6XUYH\

2.3
AI: Business opportunities

$,� FUHDWHV� DQ� RSSRUWXQLW\� WR� IXUWKHU� DFFHOHUDWH� WKH�
JURZWK�PDGH�SRVVLEOH�E\� WKH�GLJLWDO� UHYROXWLRQ�RI� WKH�
ODVW�IHZ�GHFDGHV��&RPSDUHG�WR�WUDGLWLRQDO�ILUPV��GLJLWDO�
FRPSDQLHV�KDYH�RIWHQ�DFKLHYHG�KLJKHU�SURGXFWLYLW\�DQG�
SURILWDELOLW\��HYHQ�WKRXJK�WKH\�HPSOR\�IHZHU�SHRSOH��WKH\�
WHQG�WR�HQMR\�KLJKHU�PDUNHW�FDSLWDOL]DWLRQ�DQG�KLJKHU�
UHYHQXHV�SHU�HPSOR\HH��WKXV�FUHDWLQJ�PRUH�RSSRUWXQLWLHV�
WR� LQYHVW� LQ� LQQRYDWLRQ�� $,� LV� YHU\� OLNHO\� WR�PDNH� WKLV�
JURZWK� H[SRQHQWLDO� DQG� WKHUHIRUH� OLNHO\� WR� EH� D� NH\�
DVVHW�IRU�FRPSDQLHV�WR�VWD\�FRPSHWLWLYH�

7RGD\��$,�LV�DOUHDG\�EHLQJ�DSSOLHG�LQ�D�YDULHW\�RI�GLIIHUHQW�
FRQWH[WV� DQG� LQGXVWULHV��:KLOH� LW� LPSURYHV� EDFN�HQG�
RSHUDWLRQV��LW�LV�DOVR�VXFFHVVIXOO\�HPSOR\HG�RQ�WKH�IURQW�
HQG��:KDW�PRVW� RI� WKHVH� GLIIHUHQW� DSSOLFDWLRQV� KDYH�
LQ� FRPPRQ� LV� WKH� SRVVLELOLW\� WR� GHOHJDWH�PDQXDO� RU�
UHSHWLWLYH�WDVNV�WR�$,��IUHHLQJ�SHRSOH�IURP�VXFK�FKRUHV�
DQG�DOORZLQJ�WKHP�WR�IRFXV�RQ�RWKHU��PRUH�FUHDWLYH�RU�
VWUDWHJLF�WDVNV��:KLOH�LW�LV�LPSRVVLEOH�WR�JLYH�D�FRPSOHWH�
SLFWXUH� RI� WKH� �HQGOHVV�� SRVVLELOLWLHV� RI� $,�� VRPH� NH\�
WUHQGV�DQG�PDFUR�RSSRUWXQLWLHV�FDQ�EH�LGHQWLILHG�

Human capital management (HCM):�$,�FDQ�HQKDQFH�
RSHUDWLRQDO�GHFLVLRQ�PDNLQJ�SURFHVVHV� WR� VXSSRUW�

EXLOGLQJ�VWURQJHU�WHDPV�

([DPSOH��$,�FDQ�DVVLVW� LQ�KLULQJ�WR�EXLOG�DQG�PDQDJH�

D�EHWWHU�ZRUNIRUFH��HLWKHU� UHFUXLWLQJ�QHZ� WDOHQW�RU�

VXSSRUWLQJ�GHFLVLRQ�PDNLQJ�E\�TXLFNO\�VFUHHQLQJ�DQG�

LGHQWLI\LQJ�TXDOLILHG�FDQGLGDWHV��+RZHYHU��VNHZHG�SDVW�

GDWD�PD\�FDXVH�HWKLFDO�SUREOHPV�

Human lab or  rep la c em ent :  5RERW L F � S UR FHV V�
DXWRPDW LRQ� ZLWK� $ , � FDQ� VXSSOHPHQW� D� KXPDQ�

ZRUNIRUFH�

([DPSOH��)DFWRU\�DXWRPDWLRQ�FRXOG�PHDQ�PDFKLQHV�

VFXUU\� DFURVV� IDFWRU\� I ORRUV� WR� GHOLYHU� SDUWV� DQG�

SDFNDJHV�

([DPSOH��%DQNLQJ�RU�ILQDQFLQJ�SURJUDPV�FDQ�DXWRPDWH�

DGPLQLVWUDWLYH�GXWLHV�OLNH�DFFRXQWLQJ�RU�SD\UROO�

Market intelligence: � $ ,� FDQ� HQKDQFH� LQWHUQDO�
GHFLVLRQ�PDNLQJ�SURFHVVHV�DQG�FRPSDQ\�RSHUDWLRQV�

([DPSOH��$�EDVLF�$,�EDVHG�GDWD�FROOHFWLRQ�PHWKRGRORJ\�

�WKDW� LV��VXUYH\V��FDQ�HQDEOH�D�EHWWHU�XQGHUVWDQGLQJ�

RI� WKH� VWDWH�RI� WKH�PDUNHW�� ([HFXWLYHV� FDQ�EHWWHU�

NHHS�WUDFN�RI�JRDOV�DQG�SHUIRUPDQFHV�WR�PDNH�PRUH�

LQIRUPHG�GHFLVLRQV�

Enhanced customer service and service operations:
$ ,� VR OXW LRQV� DUH� EHLQJ� HPSOR\HG� LQ� FXVWRPHU�

PDQDJHPHQW�DV�D�ZD\�WR�LQFUHDVH�FDSDFLW\��EXW�DOVR�WR�

LPSURYH�WKH�TXDOLW\�RI�FXVWRPHU�FDUH�DQG�XWLOL]H� LW�DV�

DQ�DVVHW�IRU�WKH�FRPSDQ\�
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Recommendations system on Netflix

Cogito customer 
service solution

Example: '�),� LV�DQ�$,�HQJLQH�LQWHJUDWHG�LQWR�VHUYLFH�
GHVNV��ZKLFK�DQDO\]HV�DQG� LQWHUSUHWV�VHUYLFH� WLFNHWV�

XVLQJ�WKH�QDWXUDO�ODQJXDJH�DOJRULWKP�EHIRUH�URXWLQJ�WR�

VHUYLFH�DJHQWV�ZLWK�UHFRPPHQGHG�DFWLRQV�

KWWSV� ��ZZZ�L � F LR�FRP�VWUDWHJ\�ELJ�GDWD� LWHP�

OHYHUDJLQJ�DL�WR�DXWRPDWH�WKH�LW�VHUYLFH�GHVN

Example:� &RJLWR� LV�DQ�$,�DSSOLFDWLRQ� IRU� FXVWRPHU�

VHUYLFH� FHQWHUV�� ,W�DQDO\]HV�YRLFH� VLJQDOV� LQ�SKRQH�

FRQYHUVDWLRQV� DQG�SURYLGHV� VXSSRUW� WR� DJHQWV� WR�

LQFUHDVH�WKH�TXDOLW\�RI�HDFK�FDOO��

KWWSV���ZZZ�FRJLWRFRUS�FRP�VROXWLRQV�FXVWRPHU�

VHUYLFH�

$�QHZ�ZDYH�RI� WUDQVIRUPDWLRQ� LV�DERXW� WR� WDNH�SODFH��
EXW� FRPSDQLHV�ZLOO� QHHG� WR� UHDOL]H� WKDW� EHFRPLQJ�$,�
EDVHG�LV�PRUH�WKDQ�MXVW�VSULQNOLQJ�D�ELW�RI�LQWHOOLJHQFH�
RQ� H[LVWLQJ� SURGXFWV� RU� SURFHVVHV�� MXVW� OLNH� KDYLQJ� D�
ZHEVLWH�RU�DSS�GRHV�QRW�QHFHVVDULO\�PDNH�D�FRPSDQ\�
WUXO\�GLJLWDO�

5DWKHU��WKH�UHDO�WUDQVIRUPDWLRQ�OLHV�LQ�WKH�DELOLW\�RI�D�
FRPSDQ\�WR�KDUQHVV�WKH�SRWHQWLDO�RI�D�FHUWDLQ�WHFKQRORJ\�
WR�VHUYH�D�JUHDWHU�YLVLRQ�DQG�VWUDWHJLF�SXUSRVH��QRW�RQO\�
WR�DFKLHYH�LQFUHDVHG�SURGXFWLYLW\�RU�JUHDWHU�HIILFLHQF\��
$,�ZLOO�QRW�RQO\�WUDQVIRUP�WKH�SURGXFWV�DQG�VHUYLFHV�WKDW�
FRPSDQLHV� SXW� RXW� LQWR� WKH�ZRUOG�� EXW� LW�ZLOO� UHTXLUH�
RUJDQL]DWLRQV�WR�WUDQVIRUP�WKHPVHOYHV�DV�ZHOO�

2YHU�WKH�ODVW�VHYHUDO�\HDUV��D�GHEDWH�KDV�UDJHG�DERXW�
FHUWDLQ� MREV�SRWHQWLDOO\�GLVDSSHDULQJ�DV�PDQXDO� WDVNV�
DUH�LQFUHDVLQJO\�SHUIRUPHG�E\�PDFKLQHV��+RZHYHU��QHZ�
VNLOOV�ZLOO�EH�QHHGHG�WR�GHVLJQ�DQG�LPSOHPHQW�LQWHOOLJHQW�
V\VWHPV��7KH�FKDOOHQJH�ZLOO�PRVWO\� OLH� LQ� WKH�VSHHG�RI�
VXFK�D�WUDQVLWLRQ��DV�DQ�DEUXSW�FKDQJH�PD\�H[FOXGH�D�
VLJQLILFDQW�QXPEHU�RI�LQGLYLGXDOV�IURP�WKH�MRE�PDUNHW�

More personalized UX and ability to leverage 
c u s t o m e r  i n s i g h t s : � $ Q � $ , � D O O RZ V � I R U � K\SH U �

SHUVRQDOL]DWLRQ�RI�VHUYLFHV�

Example:�6SRWLI\�DQG�1HWIOL[�XVH�DOJRULWKPV�WR�SUHGLFW�

XVHU�SUHIHUHQFHV�� ,W� VWXGLHV� WKH�SDVW� LQWHUDFWLRQV�RI�

XVHUV��WDJJLQJ�WKH�W\SRORJLHV�RI�SUHIHUHQFHV�DQG�WKHQ�

RIIHULQJ�ZKDW�FDQ�UHVXOW�DV�VLPLODU�
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3. Innovating with AI and
the Role of Design

AI is one of the most radical technological evolutions 
of our time and represents an interesting source of new 
opportunities in the field of services as well. Service 
providers who have pursued this opportunity have faced 
the need to come up with new interaction models and 
even create new physical touchpoints (e.g., Amazon 
Echo) to enable this type of exchange, which is based 
increasingly on conversational models, either verbal 
or textual.

Amazon Echo

On one hand, this proliferation of touchpoints provides 
people with more opportunities to interact with a 
service in a more personalized way. On the other 
hand, it increases the complexity of the design activity. 
The employment of AI poses even more articulated 
challenges and considerations. These, more specifically, 
include the following:

068 CHAPTER-3



8VHUV�DUH� IDFHG�ZLWK�QHZ�DQG�XQIDPLOLDU� LQWHUDFWLRQ�

PRGHOV�� DQG�GHVLJQHUV�QHHG� WR� WDNH� LQWR�DFFRXQW�

QHZ�XVDELOLW\� FKDOOHQJHV� UHODWHG� WR�$,�EXW�DOVR� WKH�

SV\FKRORJLFDO�SHUFHSWLRQ�RI�WKLV�WHFKQRORJ\�

2WKHU� VHUYLFH� DFWRUV� �HPSOR\HHV� LQYROYHG� LQ� WKH�

GHOLYHU\�RI�WKH�VHUYLFH��PD\�ILQG�WKHPVHOYHV�ZRUNLQJ�

VLGH�E\�VLGH�ZLWK�$,�DQG�PD\�IDFH�VLPLODU�FKDOOHQJHV�WR�

WKRVH�HQFRXQWHUHG�E\�XVHUV��

'HVLJQHUV�QHHG�WR�EXLOG�D�EDVLF�XQGHUVWDQGLQJ�RI�WKH�

FDSDELOLWLHV�DQG�ORJLF�RI�$,�DQG�ZRUN�KDQG�LQ�KDQG�ZLWK�

GHYHORSHUV�WR�FUHDWH�PHDQLQJIXO�H[SHULHQFHV�DURXQG�

WKLV�WHFKQRORJ\�

1HZ�GHVLJQ�VNLOOV�DUH�QHHGHG�IRU�WKH�FUHDWLRQ�RI�YRLFH��

RU�WH[W�EDVHG�FRQYHUVDWLRQDO�LQWHUIDFHV��DQG�GHVLJQHUV�

QHHG�WR�UHFHLYH�GHGLFDWHG�WUDLQLQJ�

$OO�SUDFWLWLRQHUV�LQYROYHG�LQ�WKH�FUHDWLRQ�RI�$,�HQDEOHG�

VROXWLRQV� QHHG� WR�ZRUN�ZLWKLQ� D� VKDUHG� HWKLFDO�

IUDPHZRUN�WKDW�KHOSV�WKHP�WR�PDS�RXW�WKH�LPSOLFDWLRQV�

RI�WKHLU�GHVLJQ�GHFLVLRQV�DQG�DFW�DFFRUGLQJO\�

Artificial 
intelligence
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The Ethical Challenges of AI4.

7KH�WRSLF�RI�WKH�HWKLFDO�LPSOLFDWLRQV�FRQQHFWHG�WR�WKH�XVH�
RI�$,�LV�KXJH�DQG�FRQWURYHUVLDO��'LIIHUHQW�SHUVSHFWLYHV�DQG�
DFWLRQV�DUH�DGRSWHG�LQ�GLIIHUHQW�SDUWV�RI�WKH�ZRUOG��(WKLFDO�
FKDOOHQJHV�UHODWHG�WR�$,�VKRXOG�UHO\�RQ�D�FOHDU�GHILQLWLRQ�
RI�LW�DQG�DUH�FRQQHFWHG�ERWK�WR�WKH�DSSOLFDWLRQ�RI�WKLV�
WHFKQRORJ\�DQG�WR�WKH�RZQHUVKLS�DQG�PDQDJHPHQW�RI�
GDWD�RQ�ZKLFK�$,�UHOLHV��

3HRSOH� DUH� IULJKWHQHG� RI� DGRSWLQJ� $,� VROXWLRQV�
EHFDXVH� RI� WKH� XQFHUWDLQW\� WKH\� IHHO� DERXW� WKH�
PDQDJHPHQW�RI� WKHLU�GDWD�� 7KHUH�DUH�PDQ\� LQVWDQFHV�
ZKHUH�SHRSOH�UHIXVH�WR�DGRSW�YLUWXDO�DVVLVWDQWV�DW�KRPH�
OLNH�$OH[D�DQG�*RRJOH�+RPH�GXH� WR� WKH� IHDU�RI�EHLQJ�
FRQVWDQWO\�OLVWHQHG�WR��,Q�WKH�VDPH�ZD\��D�ORW�RI�SHRSOH�
ZHUH�SHUSOH[HG�DQG� IULJKWHQHG�DW� ILUVW�E\�*RRJOH�DQG�
RWKHU�SODWIRUPV’�FROOHFWLRQ�DQG�VWRUDJH�RI�GDWD�

:KLOH� GLVFXVVLQJ� $,� DSSOLFDWLRQV� WKDW� UHTXLUH� KXPDQ�
LQWHUDFWLRQ��LW�LV�LPSRUWDQW�WR�NHHS�LQ�PLQG�WKH�SULQFLSOHV�RI�
WKH�%HOPRQW�5HSRUW��ZKLFK�LQFOXGH�WKUHH�NH\�UHTXLUHPHQWV�

7KH�SHUVRQDO�DXWRQRP\�RI�SHRSOH�LV�QRW�YLRODWHG�

%HQHI LW V� FRPLQJ� I URP� WKH� LQWHUDFW LRQ� ZLWK� WKH�

WHFKQRORJ\�RXWZHLJK�WKH�SRVVLEOH�ULVNV�DVVRFLDWHG�WR�

WKH�LQWHUDFWLRQ�

7KHUH� LV� QR� GLVFULPLQDWLRQ� LQ� WKH� GLVWULEXWLRQ� RI�

EHQHILWV�DQG�ULVNV�DPRQJ�SHRSOH�

)URP�WKLV�SHUVSHFWLYH��RQH�RI�WKH�DFWXDO�HWKLFDO�FKDOOHQJHV�
RI�$,�LV�PDNLQJ�LW�WUDQVSDUHQW��7UDQVSDUHQF\�LV�OLQNHG�WR�
WKH� SRVVLELOLW\� WR� XQSDFN� WKH� SURFHVVHV� RI� WKH�$,� DQG�
PDNH� WKHP� YLVLEOH�� ,W� LV� DOVR� UHODWHG� WR� GLVFORVXUH� RI�
HWKLFDO�SULQFLSOHV��KDUG�HYLGHQFH��VRXUFH�FRGH��DQG�RWKHU�
LQIRUPDWLRQ�WKDW�HVWDEOLVK�WKH�FUHGLELOLW\�RI�WKH�GHYHORSHU�
RI�WKH�$,�VROXWLRQ�DQG�WKH�VROXWLRQ�LWVHOI�

,W�LV�LPSRUWDQW�WR�DYRLG�FUHDWLQJ�EODFN�ER[HV��H[SRVLQJ�
WKH�FRPSOH[LW\�EHKLQG�$,�V\VWHPV�LV�LQ�PDQ\�FDVHV�WKH�
RQO\�ZD\�WR�YHULI\�ZKHWKHU�JXLGHOLQHV�KDYH�EHHQ�IROORZHG�
DQG�ZKHWKHU� WKH� WHDP�ZKR�GHVLJQHG� WKH� V\VWHP�KDV�
WDNHQ�LQWR�DFFRXQW�FHUWDLQ�HWKLFDO�SULQFLSOHV�DQG�WXUQHG�
WKHP�LQWR�GHFLVLRQV�

%H\RQG� WUDQVSDUHQF\�� VRPH�RI� WKH�PRVW� FRPPRQ�$,�
UHODWHG�JXLGHOLQHV�DUH�DV�IROORZV�

Reliability and non-maleficence:� ,W� LV�SRVVLEOH� WR�
WUXVW�WKH�MXGJPHQW�RI�WKH�$,��WKH�LQKHUHQW�HIIHFWLYHQHVV�

RI� WKH� V\VWHP��DQG� LWV�DOJRULWKPV�DQG�SRWHQWLDO� WR�

SUHYHQW�PLVWDNHV��7KH�FRQFHSW�RI�UHOLDELOLW\�DQG�QRQ�

PDOHILFHQFH�DOVR�UHIHUV�WR�WKH�SXUSRVH�IRU�ZKLFK�WKH�

$,� LV�XVHG�DQG�LWV�QHYHU�EHLQJ�HPSOR\HG�LQ�VLWXDWLRQV�

ZKHUH� LW�FDQ�FDXVH�KDUP�WR�RWKHUV��0RUHRYHU��VRPH�

JXLGHOLQHV�VWUHVV� WKH� LPSRUWDQFH�RI�XVLQJ�$,� IRU� WKH�

FRPPRQ�JRRG�

Fa i r n e s s : � 7 K H � $ , � L V � DE O H � W R � D Y R L G � E L D V � DQG�
GLVFULPLQDWLRQ�RI�DQ\�NLQG��7KLV�DVSHFW� LV�DOVR� ODUJHO\�

GHSHQGHQW�RQ�WKH�GDWD�VHWV�WKH�V\VWHP�LV�EHLQJ�IHG��

ZKLFK�PD\�EH�YHU\�HIIHFWLYH�IRU�DSSOLFDWLRQ�RQ�FHUWDLQ�

VRFLRGHPRJUDSKLF�JURXSV�EXW�QRW�RWKHUV� �&DVH� LQ�

SRLQW��KHDOWK�UHODWHG�DSSOLFDWLRQV�RI�$,�PRVWO\�UHO\�RQ�

GDWD�IURP�WKH�:HVWHUQ�ZRUOG��

Privacy:�7KH�$,�V\VWHP�UHVSHFWV�SHUVRQDO� LQIRUPDWLRQ�

DQG�WKH�IDLU�DQG�WUDQVSDUHQW�XVH�RI�WKLV�GDWD�

P r o t e c t i o n  o f  a u t o n o m y  a n d  h u m a n  s e l f-
determination: 7KH�$,�LV�SUHYHQWHG�IURP�SRVLQJ�D�ULVN�

RI�FUHDWLQJ�XQZDQWHG�LQIOXHQFH�RQ�KXPDQ�EHKDYLRU�WR�

WKH�SRLQW�WKDW�WKH�ILQDO�GHFLVLRQ�LV�QR�ORQJHU�LQ�KXPDQ�

KDQGV��7KLV�SRWHQWLDOO\� UHODWHV�WR� LPSRUWDQW�VRFLDO�RU�

SROLWLFDO�PDWWHUV�DV�ZHOO�

$PRQJ� WKH� GLIIHUHQW� RUJDQL]DWLRQV� LQ� (XURSH� WKDW�
UHJXODWH�WKH�DGRSWLRQ�RI�$,��WKH�(XURSHDQ�&RPPLVVLRQ�

Use of data
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UHOHDVHG� D� UHSRUW�� %XLOGLQJ� 7UXVW� LQ� +XPDQ�&HQWULF�
$UWLILFLDO�,QWHOOLJHQFH���������WKDW�VHWV�WKH�JURXQG�IRU�D�
KXPDQ�FHQWULF�HPSOR\PHQW�RI�$,��7KH�UHSRUW�OLVWV�VHYHQ�
NH\�UHTXLUHPHQWV�WKDW�VKRXOG�EH�UHVSHFWHG��

+XPDQ�DJHQF\�DQG�RYHUVLJKW

7HFKQLFDO�UREXVWQHVV�DQG�VDIHW\�

3ULYDF\�DQG�GDWD�JRYHUQDQFH�

7UDQVSDUHQF\

'LYHUVLW\��QRQ�GLVFULPLQDWLRQ�DQG�IDLUQHVV

6RFLHWDO�DQG�HQYLURQPHQWDO�ZHOO�EHLQJ

$FFRXQWDELOLW\

'HVSLWH� GLIIHUHQW� SULQFLSOHV� DQG� UHJXODWLRQ�QRUPV�� WKH�
PDLQ�FKDOOHQJH�OLHV�LQ�KRZ�GDWD�LV�LQWHUSUHWHG�DQG�DSSOLHG��
ZKLFK�LV�LQIOXHQFHG�E\�VRFLRFXOWXUDO�GLIIHUHQFHV�DV�ZHOO�

'LVWULEXWHG� DJHQF\� FRPHV� ZLWK� GLVWULEXWHG�
UHVSRQVLELOLW\�� DV� VWDWHG� HDUOLHU� LQ� WKH� FKDSWHU�� DOO�
SUDFWLWLRQHUV� LQYROYHG� LQ� WKH� FUHDWLRQ� RI� $,�HQDEOHG�
VROXWLRQV�QHHG�WR�ZRUN�ZLWKLQ�D�VKDUHG�HWKLFDO�IUDPHZRUN�
WKDW�KHOSV�WKHP�WR�PDS�RXW�WKH�LPSOLFDWLRQV�RI�WKHLU�GHVLJQ�
GHFLVLRQV�DQG�DFW�DFFRUGLQJO\��7KLV�SRVHV�DQ�XQSUHFHGHQWHG�

Artificial 
intelligence

FKDOOHQJH��VLQFH�FODVVLF�HWKLFDO�IUDPHZRUNV�PRVWO\�IRFXV�
RQ�LQGLYLGXDO�DFWLRQV��ZKLOH�WKHUH�LV�QRZ�D�QHHG�WR�GHILQH�
WKH�FRQFHSW�RI�VKDUHG�UHVSRQVLELOLW\�

6RPH�NH\�DVSHFWV�D�VRXQG�HWKLFDO�IUDPHZRUN�VKRXOG�
DGGUHVV� LQFOXGH� GHOHJDWLRQ� �KRZ� WDVNV� DUH� DOORFDWHG�
EHWZHHQ� KXPDQV� DQG�PDFKLQHV�� DQG� UHVSRQVLELOLW\�
�ZKR�LV�UHVSRQVLEOH�IRU�ZKLFK�RXWFRPH��

'HOHJDWLRQ�FDQ�KDYH��LQ�IDFW��QHJDWLYH�FRQVHTXHQFHV��
HVSHFLDOO\�ZKHQ�WKHUH�LVQ’W�DQ�RSSRUWXQLW\�IRU�KXPDQV�
WR�LQWHUYHQH�DQG�SRWHQWLDOO\�FRUUHFW�WKH�EHKDYLRU�RI�WKH�
$,�EHIRUH�LWV�RXWFRPH�LV�HIIHFWLYH�

%XLOGLQJ� RQ� WKHLU� KXPDQ�FHQWULF� IRFXV�� )XMLWVX� KDV�
UHFRJQL]HG� WKH� LPSRUWDQFH� RI� DQWLFLSDWLQJ� DQG�
HOLPLQDWLQJ� WKH� XQZDQWHG� VLGH� HIIHFWV� RI� $,� DQG� KDV�
HVWDEOLVKHG� WKH� “)XMLWVX� *URXS� $,� &RPPLWPHQW�”� D�
GRFXPHQW�RXWOLQLQJ�)XMLWVX’V�FRUH�$,�UHODWHG�SULQFLSOHV�

3URYLGH�YDOXH�WR�FXVWRPHUV�DQG�VRFLHW\�ZLWK�$,�

6WULYH�IRU�+XPDQ�&HQWULF�$,�

6WULYH�IRU�D�VXVWDLQDEOH�VRFLHW\�ZLWK�$,�

6WULYH� IRU� $,� WKDW� UHVSHFWV� DQG� VXSSRUWV� SHRSOH’V�
GHFLVLRQ�PDNLQJ�

$V�FRUSRUDWH�UHVSRQVLELOLW\��HPSKDVL]H�WUDQVSDUHQF\�

DQG�DFFRXQWDELOLW\�IRU�$,�
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Key Takeaways

1. Why Digital Transformation Today?

,Q�WKH�WZHQWLHWK�FHQWXU\��digitalization revolved around developing technologies to address solutions ―ZKHWKHU�
LW� LV�WR�HDVH�KXPDQ�ODERU�RU� LPSURYH�DQDORJ�WHFKQRORJLHV��7KLV�VROXWLRQ�EDVHG�DSSURDFK�PD\�EH�LGHQWLILHG�LQ�FORVHG�

UHODWLRQVKLSV�LQ�VSHFLILF�GRPDLQV��VXFK�DV�ZLWKLQ�FRPSDQLHV�RU�FRPPXQLWLHV��

7RGD\�LQ�WKH�WZHQW\�ILUVW�FHQWXU\��digital technology is a means to foster transformation� WR�QRW�RQO\�LPSURYH�WKH�

OLYHV�RI�LQGLYLGXDOV�EXW�WR�DOVR�FRQVLGHU�ODUJHU�V\VWHPV�LQ�VRFLHW\�DQG�JHQHUDWH�QHZ�VRFLDO�YDOXHV��7KLV�WUDQVIRUPDWLRQ�

EDVHG�DSSURDFK�SUHVHQWV�open relationships�WKDW�WDNH�LQWR�DFFRXQW�ZLGHU�GRPDLQV�DQG�WKHLU�HYROXWLRQ�

'LJLWDO�WUDQVIRUPDWLRQ�PD\�JHQHUDWH�VRFLDO�YDOXH�WKURXJK�WZR�PDLQ�DSSURDFKHV�WKDW�UHO\�RQ�WKH�HIIHFWLYH�XVH�RI�GDWD�

FROOHFWHG�E\�GLJLWDO�WHFKQRORJLHV��7KH�ILUVW�DSSURDFK�LV�WR�continuously update and improve UX based on the data
collected,�DQG�WKH�VHFRQG�DSSURDFK�LV�WR�employ such data when developing public infrastructure�WKDW�EHWWHU�VHUYHV�
FLWL]HQ�QHHGV��

2. The Rise of AI: Evolution and Future Scenarios

$,� LV� UHODWHG�WR�WKH�VWXG\�RI�PDFKLQHV�WKDW�DUH�able to both make decisions and act like human beings.�'LJLWDO�
HQWLWLHV�VKRXOG�EH�DEOH�WR�OHDUQ�WKURXJK�REVHUYDWLRQV��UHDGLQJ�DQG�SURFHVVLQJ�WH[W��DQG�GLVFXVVLRQ�ZLWK�RWKHUV��

$,�LV�IXOO\�employed in market intelligence,�HQKDQFLQJ�LQWHUQDO�GHFLVLRQ�PDNLQJ�SURFHVVHV�DQG�FRPSDQ\�RSHUDWLRQV�

$,�VROXWLRQV�DUH�LQFUHDVLQJO\�EHLQJ�HPSOR\HG�LQ�enhancing customer service and service operations,�LPSURYLQJ�WKH�

TXDOLW\�RI�UHODWLRQVKLSV�DQG�ILOWHULQJ�FXVWRPHU�LVVXHV�

$,�DOORZV�IRU�WKH�SRVVLELOLW\�WR�SURFHVV�D�ORW�RI�FXVWRPHU�GDWD��GHOLYHULQJ�D�SHUVRQDOL]HG�8;�ZKLOH�FUHDWLQJ�QHZ�VFHQDULRV�

RI�K\SHU�SHUVRQDOL]DWLRQ�

7KHUH�DUH�PDQ\�FRQFHUQV�DERXW�WKH�LQFUHDVH�LQ�XQHPSOR\PHQW�FDXVHG�E\�WKH�UHGXFWLRQ�RI� MREV�IRU�KXPDQV��ZKR�DUH�

UHSODFHG�E\�PDFKLQHV��%XW new roles and jobs related to AI will emerge�DQG�EH�LQ�KLJK�GHPDQG�

3. Innovating with AI and the Role of Design

8VHUV�DUH� IDFHG�ZLWK�QHZ�DQG�XQIDPLOLDU� LQWHUDFWLRQ�PRGHOV��'HVLJQHUV�QHHG�WR� WDNH� LQWR�DFFRXQW�new usability 
challenges related to AI EXW�DOVR�the psychological perception of this technology.� ,W� LV�QHFHVVDU\� WR�design 
conversations among humans and machines.

'HVLJQHUV�ZLOO�SURJUHVVLYHO\�QHHG�WR� OHDUQ�KRZ�WR�GHVLJQ� IRU�open-ended and, at times, not fully predictable 
interactions.

'HVLJQHUV�QHHG�WR�EXLOG�D�EDVLF�XQGHUVWDQGLQJ�RI�WKH�FDSDELOLWLHV�DQG�ORJLF�RI�$,�DQG�ZRUN�KDQG�LQ�KDQG�ZLWK�GHYHORSHUV�

WR�FUHDWH�PHDQLQJIXO�H[SHULHQFHV�DURXQG�WKLV�WHFKQRORJ\�
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4. The Ethical Challenges of AI

(WKLFDO�FKDOOHQJHV�UHODWHG�WR�$,�DUH�FRQQHFWHG�ERWK�WR�WKH�application of this technology and to the ownership and 
management of data�RQ�ZKLFK�$,�UHOLHV�

“)XMLWVX�*URXS�$,�&RPPLWPHQW”�HPSKDVL]HV�transparency and accountability�RI�$,�
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