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Balance by Design

Balance by Design



Challenge everything you’ve tried so far 
with analytics and algorithms, AI brings 
alternative, awesome ways to solve 
problems

SURFHVVLQJ�XQLWV��*38V��DQG�RWKHU�KDUGZDUH�DFFHOHUDWRUV�KDYH�EHHQ�
LQVWUXPHQWDO�WR�WKH�FXUUHQW�VXFFHVV�

• 'HHS�OHDUQLQJ�QHXUDO�QHWZRUNV�SURYH�WR�EH�XVHIXO�LQ�FRJQLWLYH�DUHDV�
VXFK�DV�LPDJH��DXGLR�DQG�VSHHFK�UHFRJQLWLRQ��QDWXUDO�ODQJXDJH�
XQGHUVWDQGLQJ��URERWLFV��DQG�LQ�PDQ\�FRPSOH[�DQDO\WLFDO�DUHDV�ZKHUH�
WUDGLWLRQDO�DSSURDFKHV�DUH�QRW�VXƯFLHQW��LQFOXGLQJ�GUXJ�GLVFRYHU\��
FXVWRPHU�EHKDYLRU�DQDO\VLV��ELRLQIRUPDWLFV��PHGLFDO�DSSOLFDWLRQV��
IUDXG�DQG�ULVN�GHWHFWLRQ��SUHGLFWLYH�PDLQWHQDQFH�DQG�QRWDEO\�&\EHU�
6HFXULW\�DQG�,7�RSHUDWLRQV�

• 5HLQIRUFHPHQW�OHDUQLQJ�XVHV�DQ�DFWLRQ�UHZDUG�DSSURDFK�WR�
OHDUQ�IURP�DFWXDO�LQWHUDFWLRQ��RIWHQ�LQ�D�VLPXODWHG�HQYLURQPHQW�
ZLWK�V\QWKHWLF�GDWD��WR�ƬQG�RSWLPL]HG�VWUDWHJLHV�DQG�QH[W�VWHSV��
&RPELQHG�ZLWK�GHHS�OHDUQLQJ��LW�FUHDWHV�HYHQ�PRUH�SRZHUIXO�$,�
DSSOLFDWLRQV�LQ�DUHDV�VXFK�DV�URERWLFV��VFKHGXOLQJ�DQG�JDPLQJ�

Use

• 7KH�*HUPDQ�UHWDLOHU��2WWR�XVHV�DQ�XQFRQYHQWLRQDO�GHHS�OHDUQLQJ�
DOJRULWKP��RULJLQDOO\�GHYHORSHG�E\�&(51�IRU�SDUWLFOH�SK\VLFV�
H[SHULPHQWV��WR�SUHGLFW�ZKDW�FXVWRPHUV�ZLOO�RUGHU��)LQGLQJ�KLGGHQ�
SDWWHUQV�DFURVV���ELOOLRQ�WUDQVDFWLRQV��LW�FRQVLGHUV�RYHU�����YDULDEOHV�
UHGXFLQJ�SURGXFW�UHWXUQV�E\���PLOOLRQ�SHU�\HDU�

• 8VLQJ�GDWD�IHDWXUHV��LQFOXGLQJ�WLPH�VWDPSV�RQ�WUDQVDFWLRQV��
$PHULFDQ�([SUHVV�IRXQG�GHHS�OHDUQLQJ���VXFK�DV�ORQJ�VKRUW�WHUP�
PHPRU\�DQG�WHPSRUDO�FRQYROXWLRQDO�QHWZRUNV���FDQ�HQKDQFH�IUDXG�
GHWHFWLRQ�UHVXOWV�

• 8&/$�UHVHDUFKHUV�KDYH�GHYHORSHG�D�GHHS�OHDUQLQJ��*38�SRZHUHG�
GHYLFH�WKDW�FDQ�GHWHFW�FDQFHU�FHOOV�LQ�D�IHZ�PLOOLVHFRQGV��KXQGUHGV�RI�
WLPHV�IDVWHU�WKDQ�SUHYLRXV�PHWKRGV�

• Using $:6�5HNRJQLWLRQ, an AI system was built for retailers to analyze 
UHDO�WLPH�IRRWDJH�RI�IRRW�IDOO�ZLWKLQ�D�VWRUH�s�WR�LPSURYH�FXVWRPHU�
HQJDJHPHQW��WKHUHE\�LQFUHDVLQJ�VDOHV�

• $:6oV�'HHS5DFHU�XVHV�UHLQIRUFHPHQW�OHDUQLQJ�RQ�VLPXODWHG���'�
YLUWXDO�WUDFNV�WR�WUDLQ�PRGHOV�IRU�IXOO\�DXWRQRPRXV������VFDOH�
UDFHFDUV��WKH\�FDQ�WKHQ�FRPSHWH�RQ�D�UHDO�OLIH�WUDFN�ZLWKRXW�KDYLQJ�
EHHQ�WKHUH�EHIRUH�

• Google’s AlphaGo Zero�PDGH�WKH�6RXWK�.RUHDQ�*R�ZRUOG�FKDPSLRQ�
/HH�6H�GRO�UHWLUH�IURP�SURIHVVLRQDO�SOD\LQJ��DIWHU�KH�ZDV�FRQFOXVLYHO\�
EHDWHQ�E\�WKH�V\VWHP��&RQVLGHUHG�RWKHUZRUOGO\�FRPSOH[��WKH�
JDPH�*R�ZDV�EHOLHYHG�WR�EH�EH\RQG�WKH�UHDFK�RI�HYHQ�WKH�PRVW�
VRSKLVWLFDWHG�DQDO\WLFDO�V\VWHPV��ZLWK�DQ�DOPRVW�LQƬQLWH�QXPEHU�
RI�FRQƬJXUDWLRQV�

Impact

• 6ROYLQJ�SUREOHPV�WKDW�ZHUH�GHHPHG�LPSRVVLEOH�WR�VROYH�s�RU�
LQVXƯFLHQWO\�VXFFHVVIXO�s�ZLWK�PRUH�FODVVLF�GDWD�VFLHQFH�DSSURDFKHV�

• &UHDWLQJ�SRZHUIXO��FRPSOH[�DXWRQRPRXV�V\VWHPV��HYHQ�ZLWK�DQ�
RFFDVLRQDO�ODFN�RI�VXƯFLHQW�YROXPHV�RI�WUDLQLQJ�GDWD�

• %XLOGLQJ�QH[W�JHQHUDWLRQ�SUHGLFWLYH�DQG�SUHVFULSWLYH�DQDO\WLFV�JRLQJ�
EH\RQG�KXPDQ��RU�VWDWLVWLFV�EDVHG��DSSURDFKHV�LQ�WKHLU�FDSDELOLW\�FDQ�
GHWHFW�SDWWHUQV�LQ�VHHPLQJO\�XQPDQDJHDEOH�YROXPHV�RI�XQUHODWHG�GDWD��

Tech

• 'HHS�OHDUQLQJ���QHXUDO�QHWZRUNV� 
7HQVRU)ORZ, Microsoft &RJQLWLYH�7RRONLW, 7KHDQR, 0;1HW, Keras, 
Chainer, 3\7RUFK, Gluon, +RURYRG��$:6�'HHS�/HDUQLQJ, 'HHSRPDWLF 
FRPSXWHU�YLVLRQ

• 5HLQIRUFHPHQW�OHDUQLQJ� 
$:6�'HHS5DFHU��)DFHERRN�+RUL]RQ, Gym�RQ�2SHQ$,��0LFURVRIW�
Project Malmo

• $,�LQIUDVWUXFWXUH�DFFHOHUDWRUV� 
19,',$�GHHS�OHDUQLQJ��$:6�'HHS�/HDUQLQJ�$0,V, Google &ORXG�738, 
Intel AI�DQG�1HXUDO�&RPSXWH�6WLFN, Apple 1HXUDO�(QJLQH

Much of the current love for AI arguably comes from deep 
learning on neural networks. These are essentially brute force, 
pattern recognition machines that – if provided with enough 
training data – can go where more traditional data science (often 
EDVHG�RQ�VWDWLVWLFV�DQG�PDWKHPDWLFV��VWRSV��'HHS�OHDUQLQJ�FDQ�
be combined with other technology-enabled approaches, such 
as reinforcement learning, in order to provide even more raw, 
unmatched problem-solving power. Its simplicity is appealing, as 
it functions as a black box that simply needs lots of training data 
to become accurate. But as we live in a world of tools, it is now 
PRUH�WKDQ�HYHU�D�PDWWHU�RI�ƬQGLQJ�WKH�ULJKW�EDODQFH�EHWZHHQ�PDQ�
and machine powers.

What

• 0DQ\�RI�WKH�FXUUHQW�EUHDNWKURXJKV�LQ�$,�DUH�GXH�WR�GHHS�OHDUQLQJ�
PDFKLQH�OHDUQLQJ�PRGHOV�RQ�QHXUDO�QHWZRUNV��D�ZD\�RI�GHWHFWLQJ�DQG�
FODVVLI\LQJ�IHDWXUHV�WKURXJK�PXOWLSOH�OD\HUV�LQ�UDZ�LQSXW�

• 3URYLGHG�WKHUH�LV�DEXQGDQW�WUDLQLQJ�GDWD�DV�LQSXW��GHHS�OHDUQLQJ�
QHXUDO�QHWZRUNV�FDQ�UHFRJQL]H�SDWWHUQV�PXFK�PRUH�HƪHFWLYHO\�WKDQ�
WUDGLWLRQDO��W\SLFDOO\�VWDWLVWLFV�DQG�DOJRULWKP�EDVHG��GDWD�VFLHQFH�
DSSURDFKHV��LQFUHDVLQJO\�PRUH�HƪHFWLYHO\�WKDQ�KXPDQV�

• $GYDQFHV�LQ�WKH�DELOLW\�WR�FROOHFW��VWRUH�DQG�DFFHVV�ODUJH�DPRXQWV�
of training, together with the emergence of powerful graphical 
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Omnipresent
Elastic
Autonomous



All the complex infrastructure an application needs 
to run on, nothing to see but containers

Infrastructure can be intimidating, showing its claws 
through different versions of operating systems, devices, 
connections, configurations, files, middleware and all other 
foundational elements needed to run an application. What 
worked yesterday may be extinct tomorrow, as even the 
tiniest change to infrastructure can bring the mightiest 
application down. Enter containers; they simply package an 
application with exactly the infrastructure and middleware 
components needed into a sealed-off, air-tight,  
standardized box. Any cloud, server or PC will then be able 
to run these containers, making them the silent, martial art 
masters of infrastructure.

#Containers





#AIOps

AI comes to the rescue of complex IT operations, improving step-by-
step efficiency and reliability while it learns, on its way to full autonomy

So many systems, services, devices and applications swarming around in 
an enterprise IT operations landscape. So much data available in real-
time about how they perform, succeed and fail. It’s the perfect 
playground for AI to get a grip on the complexity, by learning from IT 
operations data to provide improvement. First by giving better insight 
into the performance of operations and by real-time detection of 
disturbances. Then - through predictive analytics - by anticipating these 
disturbances, so that timely measures can be taken. Finally - when it has 
found even the most complex, hidden patterns - by autonomously 
optimizing IT operations. Oops, is that infrastructure simply taking care 
of itself?





Meshed
Headless
Augmented



Providing compelling, conversational, frictionless 
access to application services, with the user’s 
intentions at the core – not the application

Say what? Every day, new and exciting applications pop 
up that don’t look like traditional applications. Often you 
can’t even see them at all. Building on powerful artificial 
intelligence (AI), it’s just a matter of stating an intent in 
natural language and an application service will be 
activated. Application bots may involve spoken dialogue 
or messages and emoticons. Bots will seriously diminish 
the number of applications on desktops and mobile 
devices. Or at least, they will shield the user from their 
complex interfaces. Close your Windows – the bots are 
here.

#Bots





Manage APIs as the core asset that makes both the 
internal organization and the outside world fully 
benefit from your application services – and vice versa

May the best API win. Unleash the power of your applications 
portfolio through easy-to-use, standardized interfaces to 
application services. This will allow both the business and IT 
sides to quickly build flexible solutions that feel like their 
own, even if they are not. And by exposing your carefully 
managed API catalog to the outside world, it doesn’t just 
open up your business in new ways to customers and 
partners, it might also give way to a platform for innovative 
ideas and solutions that you never envisioned yourself. Come 
to think of it, you may want to intimately know and use the 
APIs of others as well. Your digital breakthrough may be just 
one API away.

#APIs





Algorithmic
Federated
Shared



#federateddata

If the organization is distributed and data is everywhere, it is best to 
manage data in a federative way – balancing local ownership and a 
central platform drive

The single source of truth in corporate data is like the Holy Grail; great 
to pursue yet destined not to be found. Many different sources, uses, 
and perspectives of data typically exist both inside and outside the 
organization. Why not fully embrace that diversity and create a 
federated business take on data? Advanced tools – more and more 
enabled by AI – help to keep a grip on a variety of data sources, data 
stores, definitions and consumption patterns, wherever they are and 
whoever owns them. It empowers local units to mind their own business 
with data yet, be an integral part of the organizational robustness and 
direction. The best of both worlds, really.







Raw Data

Collaborator

Shared Insight

Raw Data

Collaborator

Raw Data

Collaborator

Data Processing

Constrained Environment

Digital Contracts





#MachineLearning

Challenge everything you’ve tried so far with analytics and algorithms, AI 
brings alternative, awesome ways to solve problems

Much of the current love for AI arguably comes from deep learning 
on neural networks. These are essentially brute force, pattern 
recognition machines that – if provided with enough training data 
– can go where more traditional data science (often based on 
statistics and mathematics) stops. Deep learning can be combined 
with other technology-enabled approaches, such as reinforcement 
learning, in order to provide even more raw, unmatched problem-
solving power. Its simplicity is appealing, as it functions as a black 
box that simply needs lots of training data to become accurate. 
But as we live in a world of tools, it is now more than ever a matter 
of finding the right balance between man and machine powers.



Artificial Intelligence (AI) is a collective 
term for the capabilities shown by 
learning systems that are perceived by 
humans as representing intelligence. 
These intelligent capabilities typically can 
be categorized into machine vision and 
sensing, natural language processing, 
predicting and decision-making, and 
acting and automating. 
Various applications of AI include specch, 
image, audio and video processing, 
autonomous vehicles, natural language 
understanding and generation, 
conversational agents, perspective 
modelling, augmented creativity, 
intelligent process automation, advanced 
simulations, as well as complex analytics 
and predictions. 
Technologies that enable these 
applications include big data systems, 
deep learning, reinforcement learning, 
and AI acceleration hardware. 











#data4good

AI solutions require privacy, security, fairness, transparency, 
‘explainability’, auditability and ethics to hit success – with the very best AI 
radiating the company purpose

With all of us increasingly relying on data and algorithms in both 
personal and business lives, it’s not that simple to just leave our cares 
behind. Consumers are much more open to products and services if 
they trust that their privacy is respected, and security is guaranteed. 
Workers will embrace support from AI earlier when its mechanisms are 
transparent, its training data is unbiased and it augments them in their 
daily work. Regulators will demand AI solutions that can be audited and 
explained. And all of society expects ethical AI, driven by compelling 
purposes for positive futures. So, it’s about doing AI good, but also 
doing AI for good. Such a funky perspective.



AI and the 
Ethical Conundrum
How organizations can build ethically 
robust AI systems and gain trust

�� AI and the Ethical Conundrum – How organizations can build ethically robust AI systems and gain trust

 Figure 3.      Organizations’ progress across most ethical dimensions is either modest or non-existent

Source: Capgemini Research Institute Artificial Intelligence executive survey, March–May 2020, N=884 executives; Ethics in AI executive 
survey, April-May 2019, N=266 for explainability and transparency; N=456 for fairness and 722 for auditability.

Organizations have progressed on explainability but progress is disappointing 
in certain other ethics dimensions

Explainability: AI systems that 
can explain how it works in a 
language people can understand

Fairness: AI systems and 
data are designed and 
tested to ensure fair 
treatment of all customer 
groups

Auditability: AI systems that can 
be audited from ethical standpoint 
to provide assurance that the 
outputs can be trusted

Transparency: AI 
systems that work in a 

clear, consistent, and 
understandable manner
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65% 66%59%
73%
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45%
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There is a disconnect between transparency, interpretability, and keeping 
trade secrets. What if a company found out that their licensed complex 
model was as accurate as a very simple model? A less transparent model is 
an easier-to-keep trade secret

Cynthia D Rudin,  
3URIHVVRU�RI�&RPSXWHU�
6FLHQFH�DW�'XNH�8QLYHUVLW\



Capgemini Code of Ethics for AI

AI with carefully 
delimited impact

Sustainable AI

Transparent and 
Explainable AI

Controllable AI with 
clear accountability Fair AI

AI respectful of privacy 
and data protection

• Protect individual privacy by empowering 
them and putting them in charge of AI 
interactions

• Proactively deploy AI to achieve 
sustainability goals

• Embed diversity and inclusion principles 
proactively throughout the lifecycle of 
AI systems

• Clearly outline the intended purpose of AI 
systems and assess the overall potential impact, 
notably on individuals, before adoption

• Enhance AI transparency through 
technology tools

Human-
centric AI 
solutions

Robust and safe AI

• Ensure technical robustness of AI from 
safety, security, and accuracy standpoint

• Humanize the AI experience
• Ensure human oversight of AI systems 





Binding
Portable
Self-driving



#AutonomousEnterprise

A process seamlessly adapting to its environment, optimizing itself 
without human intervention – is that even a process anymore?

When all you have is a hammer, everything looks like a nail. Optimizing 
processes by cutting out yet another inefficiency, leveraging yet 
another lean opportunity, only brings you so far. As the need for radical 
business agility continues to accelerate, there is limit to the 
classical process way of responding to complex events in real time. 
Driven by AI, fixed and inflexible processes can be replaced by powerful 
reasoning systems. These systems fluidly adjust to whatever situation 
occurs, anticipating next-best actions and resources needed on the 
fly. And as they continuously learn from what works and 
what doesn’t, they increasingly become hands - and care -
free. Stop! Hammer Time: the self-driving enterprise is coming.
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Immersive
Low-touch
Emphatic



#FrictionlessUX

Autonomous technology can create a user experience that is so 
fluent and adaptive, it’s almost not experienced anymore

Still a fraction too much friction? The fully autonomous user 
experience is closer than you think. Tapping into the Internet of 
Things and omnipresent data, AI systems can be contextually aware 
of surrounding physical environments, as well as of the emotional 
states of the humans that are interacting in it. Intelligent, 
automated and individualized decisions and actions can remove 
bottlenecks and steps in a process - if indeed a process is still 
needed. The ultimate user experience is an almost psychic, 'no user 
experience'. It has systems, intelligence, data and devices that 
morph themselves proactively and fluently around the intentions of 
the user - no questions asked.





Teamed
Distributed
Creative



Leveraging teams-oriented workspaces for collaboratively 
creating joint business results

It’s nothing more than appropriate that in the era of the 
Personal Computer, we have been doing our IT work from 
the metaphor of a desktop; a workspace that arranges 
applications and information from a highly individual 
perspective. Now, with everybody and everything 
connected in real-time, the canvas on which we produce is 
much more shaped by the teams we are in, the social 
graph of people inside and outside these teams, the way 
teams collaborate to achieve common goals, and the 
information that is needed and produced while doing so. 
Our preferred palette of technology tools in business 
changes accordingly, equipping us with a predominantly 
Team state-of-mind when creating our next starry nights. #CollaborativeEnvironments







Adaptive orchestration of skills to beat complexity and 
thrive on unpredictability

Under pressure, everything becomes fluid. And pressure is there, 
given the highly volatile and complex ways of the economic 
landscape. Businesses need to be highly adaptive in how they 
orchestrate their workforce. They must become anti-fragile, 
fluently accommodating evolving market demands and needs for 
skills. Agility, learning culture and staffing flexibility are at the 
core. Peer-to-peer platforms increase transparency and 
connectivity across any role or organization, making 
organizational boundaries irrelevant. AI supports the dynamic 
matching of skills and interests with jobs to be done. In a future 
that seems certain to be swarmed by Black Swans, a technology-
enabled fluid workforce is the new default.

#AdaptiveWorkforce





Tapping into the potential of 5G networks to create brand 
new, highly collaborative business propositions

5G is so fast and agile, not even a Jedi light saber can beat it. 
But the huge improvements in bandwidth and latency are not 
the only drivers that spark the revolution. With so many 
more people, devices, things and entire organizations soon 
connected in real time, there are so many brand new, 
collaborative business opportunities. Whether it’s on the 
road, in the air, at sea, in cities, factories, in warehouses or at 
home; the phenomenal ecosystem power of 5G enables man 
and machine – or machine and machine - to work together in 
previously unthinkable ways. So, don’t just get blinded by the 
blistering speed: look at the much broader potential of a 
hyper-connected world. May the force be with you. #5G
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blistering speed: look at the much broader potential of a 
hyper-connected world. May the force be with you. #5G

MAN
DO





#CreativeAI

Unleashing a new wave of man-machine creativity by letting AI 
do the heavy lifting of producing it

What if AI writes your haikus? It seemed the final frontier; where 
technology would automate our repetitive, mind-numbing tasks, we 
would find our new forte as humans in creativity – an area where AI 
could never match us. Turns out that Generative Adversarial Networks 
(GANs) – in which AI systems collaborate in creating and testing results 
– can create spectacular results in areas as diverse as images, video, 
audio, text, art, products, medicines, games, and even entire business 
models. When done well, AI and humans can together unleash a new 
era of great creativity. But the boundaries of what is real and what is 
fake are stretched, and it takes more than a poetic mind to deal with 
that
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