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1. Productivity
The deve lopment of  bus iness  processes has come so far,  that
s ign i f i cant steps of  improvement are harder and harder to  
make anymore.  

Mater ia l management ,  log i st i cs ,  product ion ,  ser v ice
processes ,  and  market ing are areas where the opt imiz ing
capabi l i t ies of  a  quantum computer can g ive a  s ign i f i cant
edge in  improv ing product iv i ty.

As  a  s ing le  example ,  a  manufactur ing robot  has been
programmed to be as  eff i c ient as  i t  poss ib ly can us ing
modern technology.  With a  quantum computer,  the
tra jector ies of  a  weld ing robot  cou ld be opt imized mult ip le
t imes ,  which would br ing cost-effect iveness and improve
energy eff i c iency.



2. R & D

There are indust r ies ,  where the amount of  data  i s  so
mass ive ,  that i t  i s  a lmost imposs ib le to  model the
operat ion and dynamics of  the object .  Research is  
done by exper imentat ion and model ing and st i l l
des i red prec i s ion can ' t be reached.

For  example ,  the medica l indust ry i s  look ing to  
quantum comput ing for  so lut ions to  s imulate
molecu lar dynamics ,  to  avo id test ing through tr ia l  and  
error.

R  & D  and  conc lus ions become faster and more
accurate ,  and  we' l l have new medic ine and vacc ines
faster at  our d isposa l to  combat new diseases .



3. Climate change
What we know about our c l imate today,  i s  the resu l t of  
thousands of  sc ient i st s and  the i r work ,  but there i s  st i l l
much to  d i scover.  

What does the c l imate system cons i st of,  how could the
effects of  c l imate change be modeled and combined
with other f ie lds of  sc ience  to  f ind even better
so lut ions?

These are some of  the quest ions we want quantum
technology to  so lve ,  and  we bel ieve that the new
comput ing power wi l l br ing about these so lut ions .  

Quantum sensors are a lso he lp ing combat the effects of  
c l imate change,  as  they gather informat ion more
accurate ly than modern sensors .
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4.  Forecasting and 
Foreseeing

AI  and  machine learn ing have a l ready brought great
change to  ana lyz ing ,  forecast ing ,  and  foresee ing .  
However,  there are st i l l a reas where the amounts of  
data  are so mass ive ,  that the comput ing power of  
t rad i t iona l computers i sn ' t enough to  ana lyze and 
produce accurate forecasts .  

Weather forecast ing could be s ign i f i cant ly more
accurate with the help  of  a  quantum computer.  Thanks
to  the comput ing power of  a  quantum computer,  
banks ,  and  f inanc ia l bus inesses can more eas i ly tack le
fraud,  a l so est imate r i sks and prof i t s .



5. Traffic

In  co-operat ion with quantum computer company D-Wave,  
Vo lkswagen has carr ied out  t raff i c opt imizat ion tests us ing
quantum algor i thms.  The goa ls of  t raff i c opt imizat ion are
sav ing t ime and energy,  min imiz ing emiss ions ,  and  keep ing
traff i c f luent .  In  a  test in  L i sbon,  bus dr ivers could avoid
t raff i c s i tuat ions even before they emerged.  

In  the future quantum computers can contro l the
movements of  autonomous vehic les ,  whi le regard ing ever-
chang ing c i rcumstances and env i ronmenta l changes .

I ta l ian  te lecommunicat ions operator T IM i s  the f i rst in  
Europe  to  implement quantum comput ing a lgor i thms,  in  
p lann ing i t s nex t-generat ion mobi le  networks .



6. Solving complicated problems
(and winning the game of hyper competition)

A quantum computer can help  bus inesses so lve customer ' s prob lems a  mi l l ion t imes
faster than the i r compet i tors .  A  t rad i t iona l computer funct ions in  a  l inear way between
ones and zeros .  A  quantum computer works d i f ferent ly - ones and zeros funct ion
s imul taneous ly in  a  superpos i t ion .

Compl icated problems are compl icated because there are mul t ip le layers .  In  h i s book
"Decoding Rea l i ty"  Phys ic i st and  professor,  V ladko Vedra l uses a  l ibrary as  an  example .  
For  a  t rad i t iona l computer,  f ind ing a  spec i f i c t i t le out  of  a  mi l l ion t i t les in  a  l ibrary would
take a  couple of  weeks ,  when a  quantum computer could do the same in  a  matter of  
minutes .  

The capabi l i ty to  so lve complex and mul t i - layered problems wi l l certa in ly g ive a  
compet i t i ve edge for  p ioneers .



7. Individual healthcare
15 years ago,  cholestero l p i l l s were one of  the most popular
medic ines on the market .  Later i t  was d iscovered,  that cholestero l
p i l l s weren ' t for  everybody.  Medica l sc ience  has deve loped towards
a  more persona l i zed di rect ion ,  more pat ients get prec i s ion
medicat ion for  the i r a i lments .  But a  b ig leap is  st i l l poss ib le
through quantum technology.

A  human being cons i st s of  many layers of  "omics" ,  genomics ,  
metabolomics ,  microb iomics ,  and  so on.  What a l so affects hea l th i s  
the env i ronment ,  soc ia l condi t ions ,  menta l factors ,  etc .  

With quantum technolog ies - for  example ,  quantum comput ing and 
sensors - the whole of  a  person  can be obser ved even faster and be
prov ided with proper ind iv idua l i zed measures and medicat ion.

The impact wi l l be s ign i f i cant on  publ i c hea l th ,  economy,  and  
wel fare .



8. Information and cyber safety

The big gest threat of  quantum technology i s ,  that i t  cou ld cause the breakdown
of  modern encrypt ion methods .

Post-quantum cryptography projects deve lop encrypt ion methods that can ' t be
broken with a  quantum computer.  In  May 2020 SSH.COM rece ived s ign i f i cant
funding from Bus iness  F in land  for  a  post-quantum cryptography project .

Samsung  has int roduced a  quantum-safe phone for  the 2020 market .  

There are many v iews on the threats to  cybersecur i ty,  but the most important
th ing i s  to  understand what would be at  r i sk in  a  company 's secur i ty i f a  
quantum machine could break i t .  Companies must be aware of  th i s now and act .



9. Machine learning

Quantum machine learn ing i s  one of  the most interest ing
areas of  quantum comput ing .  

When a  machine can handle vast amounts of  data  and  learn
ind iv idua l ly how to so lve mass ive problems,  humani ty wi l l
see deve lopment ,  which might yet be di ff i cu l t to  
comprehend.

Targets of  use and effects are foreseen for  example to  
agr i cu l ture and food  product ion ,  and  the av iat ion indust ry.  

Quantum machine learn ing (QML)  i s  based on t rad i t iona l
computer-quantum computer hybr ids .

QML i s  app l ied for  example in  d i f ferent opt imiz ing and 
measur ing tasks .



10. Multifaceted utilization of technology

Many have brought up in  d i scuss ions that overhyp ing should be
avoided,  and  to  recognize that even trad i t iona l technolog ies st i l l have
the i r p lace and wi l l deve lop further.

For  example ,  in  space exp lorat ion ,  quantum technology can be usefu l
in  some appl i cat ions ,  but a  la rge bulk of  the model ing work might be
done by CPU and GPU comput ing a lso in  the future .

A lso,  a l ternat ive means for  quantum and d ig i ta l computers are be ing
researched.

Every company st r ives to  ser ve i t s customers in  the best poss ib le way.  
To  succeed in  that they need to  use the most re levant and appropr iate
technology.  A l though current technolog ies wi l l st i l l preva i l for  a  long  
t ime,  quantum technolog ies can prov ide a  s ign i f i cant compet i t i ve edge
in  some areas a l ready soon.  That i s  why gett ing acqua inted with
quantum technolog ies and understanding when and where to  app ly
them should be a  pr ior i ty.

Cerebras Systems, a California-based startup dedicated 
to accelerating Artificial Intelligence (AI) computing 
speeds, has unveiled the largest chip ever built



"Technology  i s  no  longer  a  l imi t ing  
factor.  Trad i t iona l  technology  i s  easy,  i t ' s  
the  processes  that  usua l ly  make  i t  
compl icated,  se l f-made complex i t ies .  
Formulat ing  the  prob lems fed  to  the  
quantum computer  into  a lgor i thms i s  
hard .   When someone br ings  a  quantum 
computer  to  the  market ,  i t ' s  a l ready  too  
late  to  formulate  your  prob lems  for  the  
quantum age."

- Jaakko Hy vär inen ,  Accenture  Oy  
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