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S. Mahdavi:

Thank you very much for joining us. Today’s session is about digitalization and
manufacturing, and how both companies and countries can prepare themselves
for this upcoming revolution.

There are a couple of things that are happening: manufacturing is becoming very
efficient; and there are new paradigms, such as 3D printing, where parts are
manufactured using an additive process, which has effects on many things. From
a design point of view, new design software needs to be developed. From a
materials point of view, less material can be used to do the same thing. This has
effects on material supply chains, for example. Less complex materials can be
used. We have advanced robotics, where you can have a lot of automation, so
this has effects on labour; on the actual employees that a company has — shifting
away from low-level simple tasks to more complex control-system kinds of
activities as well.

What we want to explore today is, how can companies prepare themselves for
these new paradigms and how do they affect the global economic landscape?
How can countries prepare themselves in the future for these new types of
paradigms?

We have some panellists with us today. From Boeing we have John Byrne. From
ABB we have Hubertus von Grunberg. From Siemens we have Dietrich Moeller,
and from Accenture we have Mark Spelman. | myself am Siavash Mahdavi from
Within Technologies in London. Our focus is on developing software for 3D
printing.

What | would like to do at the beginning of this panel session is have everyone
give some introductory comments for about five minutes on their thoughts on the

digitalization of manufacturing. | would like to start with Mark on the left.

M. Spelman:



Thanks very much. The key word, actually, in the title is ‘revolution’. | would like
to talk about the three dimensions of the revolution that is hitting us. One is the
whole question about what is happening with technology. The second is the
blurring of boundaries, particularly between manufacturing and services. The
third dimension of this is the circular economy, which is the fact that we need to
decouple the production of goods from the commodities and inputs that we use
as inputs in that process. Those are the three dimensions of the revolution which
| think we need to understand.

If we look firstly at technology, what we actually see is that the combination of a
massive explosion of sensor technology, with the data that is coming off those
sensors, also combined with cloud computing — when you put that digital
technology together with engineering technology, you have the potential for a
revolution, which we see coming out in something which we call the industrial
internet. And as we begin to think about products as they are traditionally
produced, what we are finding is that we are able to accumulate much more data
about not just how to produce them, but critically how they operate in practice —
so, whether that is a car, or an aero engine, or machine tool, you not only can
understand what it takes to build them; but critically how to manage the
maintenance and upkeep of that machine over time. Ultimately, with the circular
economy, what that also means, in terms of the decommissioning of that
particular item, is that this is a revolution which is fundamentally changing the
way we are going to approach manufacturing going forward.

The second issue is the whole blurring of manufacturing and services. We are no
longer just talking about producing things — so, for example, if you take a tyre
manufacturer today, the tyre manufacturer is not just talking about selling tyres.
What he is talking about is selling his tyres to fleet contractors, and he is selling
the number of miles those tyres are actually operating for. So, in other words,
what he is doing is not taking a product and selling it as a one-off — he is

providing an integrated product and service to a fleet contractor, and he is being



paid by the number of miles that that tyre is operating. That shows you how
manufacturing and service boundaries are blurring. | think that that is very
symptomatic of what we are seeing in many manufacturing value chains, which is
that it is no longer just about what you do in the factory, but it is about what
actually happens to the whole of the value chain. You can only do that if you
have the information and data to be able to do that, and that is being driven by a
lot of the digital dimensions.

The third revolution that is coming is the circular economy, which is the growing
recognition that what we have to do is decouple the production of things with the
commodities, which are the inputs. If you look at companies like Caterpillar
today, what Caterpillar is able to do when it looks at its engines, is to understand
all the different components that go into those engines, and continually refurbish
them. If you look at what is happening with mobile phones, you can basically
treat a mobile phone as a one-off purchase, or, if you look at what is beginning to
happen in the United States, you can break that product back down into a
number of different components and you can upgrade them over time. This is
part of what is beginning to be known as the circular economy. We are not just
thinking about the inputs coming in and what is happening in the factory, but we
are also thinking increasingly about how we are changing and recycling the way
that we approach products and services. All this is because fundamentally we
have got a lot more data in the system than we had before. So, | think it is this
combination of data, what is happening in particular around the blurring of
manufacturing and services, and also what is happening in terms of the circular
economy — when we put those three dimensions together, we absolutely do have

a revolution going forward.

S. Mahdavi:

Thank you very much. Dr. Moeller, do you have any comments?



D. Moeller:

Yes. Thanks for inviting me to this session, and it shows that digitalization in
manufacturing is a subject of equal interest to IT-driven companies and industrial
companies. That is because the industrial production process is facing massive
changes, as you said. So a revolution is happening in industry, and the way we
make things in our factories is changing rapidly. The virtual and real worlds of
production are increasingly merging in manufacturing technology. This primarily
involves the increased digital networking of all development and manufacturing
processes, from product design, modelling, and engineering, to maintenance,
services, and optimizing energy consumption. The basis for this is connecting
high-performance hardware with smart industrial software, such as end-product
lifecycle management, known as PLM software. Software can optimize the entire
life-cycle cost of a product, from the initial idea of a product to manufacturing,
delivery, logistics, operation service, and customer location. Simulation software
and digital networking are not just more cost-effective, they also shorten the
innovation cycles and time to market. They increase the flexibility of
manufacturing and naturally the supplies to the manufacturing industry as well,
including automotive, for example, mechanical engineering, aerospace
industries, and those are some examples from Russia.

KAMAZ, one of the largest manufacturers of trucks has been using life-cycle
management technology from Siemens — PLM software — and this technology
has helped to significantly reduce the time to market for new car models by
developing new products in the digital environment only. Or, take the United
Aircraft Corporation, with Tupolev or Sukhoi, they have been using PLM software
for over a decade to do things from creating digital mock-ups, updating the
manufacturing processes, and optimizing manufacturing to new materials,
entrusting this knowledge to the digital manufacturing process. Or, take the nice

high-speed trains here, Sapsan or Lastochka, long before the first train



appeared, they were modelled and went on the track in a computer, optimizing
the railway system.

Let me give you another example: data-driven services are also increasingly
important for manufacturing. Companies can use them for centralized monitoring
of the condition of their machinery and equipment at different locations all over
the world, using the experience of manufacturing all over the world for energy
analytics, for optimizing manufacturing, and the logistics and the production
process.

First of all, one of the signs of this revolution is the huge quantities of data that
are being processed, and those quantities are still growing. Productivity and
flexibility must be increased, and this all requires the production process to be as
flexible as possible. Digitalization is one of the ways to respond to these
challenges; that is why Siemens defined it as one of the important parts of its
future strategy. A couple of days ago, we announced this strategy and formed a
new department for digital factories. So we consider that strengthening this
direction will allow the company to move faster in changing markets and get

closer to our customers.

S. Mahdavi:

Thank you very much. Hubertus, from ABB.

H. von Grunberg:

Thank you. ABB, to those of you who are not customers, is a company dedicated
to power and automation with annual sales of over USD 40 billion. For the sake
of time, I am confining myself to one segment — that we are a leading
manufacturer of robotics. We have known about robotics for decades, but they
are being almost reinvented and reborn. There is a completely new chapter
opening. In the past, annual global volumes of robotics were not much beyond

100,000, or 150,000, and market demand right now around the globe is taking



this to millions of expected units per year, and of course, higher versatility and
much reduced cost.

In automotives, the latest is the quick changeover of models of different
automobiles on the same assembly line. Nowadays, we have to be able to run
different platforms on the same assembly line almost simultaneously, with
changeover from one to the other in only seconds. This so-called ‘Gate Framer’
Is in production in a country that should have an abundance of labour to do it
differently — in Chongging. In assembly, the new game is that you have to make
robots compatible with humans. In the past, they have not been compatible. If
you have seen factories where robots are employed, you see them caged in wire,
because they are heavy, dangerous, bulky and costly. The robot required in the
future, in addition to the heavy lifting that is still required in automotives, is light
and compatible with humans, at lower costs.

We have announced that one will be available next year with two arms — a
lightweight, tactile version replacing manual labour on the same assembly line.
Rather than waiting for the next generation of assembly lines, we are putting
them on the same assembly line.

As for the implications for the supply chain and for the national economy, and for
Russia in particular, 1 would say robotics takes manufacturing activity and
manufacturing employment to a higher skill level, and that, fundamentally, is
good — as long as the education system plays along with it; as long as the energy
of the working population is there to accompany it. To get work that requires a
higher level of education and therefore a higher level of pay. In Russia the
concern about losing jobs, | would say, is not substantiated. We actually face a
shortage in many areas of skilled labour, which could be covered by robotics. We
could bring in offshore labour — where Russia has dislodged simple
manufacturing activities for wage advantages to other countries, we could bring

these back in by using highly efficient and cost-saving robotics technology.



For Russia, one of the attractions of robotics manufacturing is that you can
manufacture efficiently very close to where the product is in demand: instead of
overcoming the huge distances of the world’s largest territory by hauling products
all across the country over thousands of kilometres, you can put in small robotic
assembly facilities closer to demand. For Russia, overall we think that with its

huge engineering talent, it is a clear win for the bottom line. Thank you.

S. Mahdavi:

Thank you very much. And John, from Boeing?

J. Byrne:

Thank you for having Boeing on this panel. Digitalization is something that
Boeing, especially for our complex products and our plans, really evolves all the
way through the lifecycle. If you look at how we create the designs for the
airplanes, we are highly dependent upon the new tools that are in place, such as
CATIA and so forth. The interesting part is that it allows us to really design the
airplane 24/7. We have a design centre, for instance, here in Russia — in Moscow
— and the digital engineering data moves back and forth, so the teams in Seattle
will work on it during the day and will pass it to their counterparts in the evening,
and that will continue and allows us to cut down the cycle time and the flow time
to develop new products and get the engineering put in place.

If we can take that engineering definition, we can move it into the manufacturing
environment, that is where we at Boeing still see some of the most significant
changes coming to us. In our world, there are still a lot of manual operations,
because that is the way airplanes have been built for years. But with new
knowledge and so forth, we do see an absolute need to automate through
robotics, through additive manufacturing techniques and so forth, and we believe

this is going to open up a whole new era of our production system.



And then, when we take and actually deliver that airplane to our customer, the
digital data that comes off the airplane is significant. Our people can monitor the
performance of the airplane, the data can be downloaded while the airplane is in
flight, it can go ahead to our forward base, they can predict the maintenance that
IS going to be required and pre-position the materials or the parts that are
necessary to do whatever is needed on the airplane. That allows our customers
to operate those airplanes more efficiently, and so forth. And then, it loops back —
so the data that comes off the airplane also comes back into the design process.
So we get a closed loop that allows us to take this information all the way through
the lifecycle. The amount of information that is generated is staggering, and so it
IS necessary to have more powerful tools these days to process and understand
that information.

When you think about the environment that we operate our products in, clearly
there are numerous opportunities for that environment to be improved upon. Air
traffic management is a great example. It is very, very expensive to build a new
airport, but when you look at the efficiency and productivity of the current system,
and you think about taking the digital information that is available on the new
tools that are out there, you can actually increase the efficiency of a given airport,
in terms of managing the traffic, by two-fold. So rather than having to build new
airports you can increase productivity in the existing infrastructure, which allows
more capacity to come in, more options for our customers to operate their planes
in, and the flying public really benefits from the higher frequency and more
choices of destinations.

There are a lot of things going on, but we see throughout the whole lifecycle of
our products and the way we do business, and clearly, as we have brought in, for
instance, the new carbon fibre 787, the manufacturing processes there are
requiring a lot of change. In an aluminium airplane, we may buy 8lbs of
aluminium to have 1lb of aluminium fly away on the airplane. In the composite

world it is a lot more expensive for that material, and you cannot recycle it. There



is not a real recycle or revert loop available to it, so the efficiency of that
manufacturing process is absolute in order to make the business case work and
we are expending a lot of time and effort to continue to refine that and push it

forward into the future.

S. Mahdavi:

Thank you. So, what | got from here is quite interesting. There are a few
connected topics here — one of them about services versus actual production; the
role of simulation, as we just heard now, whether that is for efficiency or for time
to market; the question of labour, so when it comes to automation, how does that
affect local labour? What do countries do and what do companies do to help
themselves in the next 10 to 20 years? There is also the idea of data. Everyone
spoke about data. What do we do about it? How do we analyse it? How useful is
it? What | would like to do is introduce the front row of participants right now. We
have Artem Kudryavtsev, President of TransTeleCom Company, and Kirill
Varlamov, Head of the Internet Initiatives Development Fund. Maybe what |
would like to do is open up some of these topics to yourselves to see what

comments you have on these. Thank you.

A. Kudryavtsev:

Thank you. | would just like to add a few words. The digital revolution started in
mutual fields — photo, video, and music. And when we begin to consume digital
media on a wide scale, then that process is called a ‘revolution’. In my opinion
our next step in the revolution in a practical form is politics plus artificial
intelligence. We would all like to buy a human-like or animal-like robot that could
help us in our daily routine, such as placing orders online, or checking our
emotional state — our mood — and finding some music that suits that mood,

finding new books to understand our ideas and feelings, and so on.



All this needs a very high level of telecommunication development, because it
involves a huge amount of data traffic, a huge amount of video data traffic, and it
requires a large amount of computing power, which is now located in clouds.
Information is sent from your household to a very powerful centre. It is used to
understand what is going on with you, to give you feedback, and interact with
you.

Regarding 3D printing, of course it is widely used in production, in plants and
enterprises, and it increases the speed of creating new products, creating new
ideas, and checking new ideas and designs. | do not think it will find support in
the mass market, so it is hardly likely that in the near future we will be able to
print mobile phones, a new car, or a new bicycle at home. I think it will be limited
to some questions of design, so for instance, so you can change the cover but
large companies will continue to produce the mechanism. Perhaps we will print
some cases for our mobiles and so on, but | do not think we will print food, or

tables, or things like that.

S. Mahdavi:

Thank you. Kirill, do you have any comments?

K. Varlamov:
Yes — thank you. | assume most of the auditorium is Russian-speaking, so can |

speak Russian, please?

S. Mahdavi:

Sure.

K. BapnamosB:
PasBuBaetca VHTepHeT Bewen. UTo aT0 3Ha4mMT? 370 3HA4mT, 4To K 2020 rogy,

MO MPOrHo3aM aHanuTUKOB, BMECTO Tekylwmx 2,5 MunnuapgoB YCTPOWCTB,



nogcoeauHeHHbIX K WHTepHeTy, B mupe Oyaetr nopsagka 30 munnuapaos
YyCTpOMCTB. I OCHOBHas 4acTb M3 HUX — 3TO He TenedoHbl U KOMMbKOTEpPLI, a
Bewmn. I 9 npegnonarato, 4To, Hanpumep, y komnaHum Boeing, KoTopasa 3gech
NpeAcTaBreHa, KaXgoe KOHKPETHOe Kpecno B camorneTte OyaeT uMMeTb CBSA3b C
NMHTepHeTtom n OygeTr BblgaBaTb WHGOPMALMIO O TOM, KakK KrveHT cebs
4YyBCTBYET.

£ He yaMBROCh, eCnn Yepes Kakoe-To BpeMS Ymnbl U Bbixod B NHTepHeT ByayT y
BalLMx OOTUHOK, KOTopble ByayT coobwaTtb O TOM, KakK Bbl UX HOCUTE.

Mpn 3TOM eCTb NONbL30BATENLCKUIN TPEH, TPEHA CO CTOPOHbI MOAEN: OHU XOTAT
ObITb BCE Bonee n 6onee acpekTnBHbIMU. Kaxgbll AeHb Yepe3 Hac NpoxoauT
OFPOMHOE KONMUYECTBO MHGOpPMaUuKM, M Mbl BCe MOCTOSHHO Aymaem 06
appekTMBHOCTM: KaK caenaTtb fydlle 3To, Kak caenaTtb nydywe T10. U 3a aToT
TpeHa nntoc 3a 3ab0Ty 0 300POBbE Mbl BbIHY>KAEHbI NNaTUTb MHGOopMaunen. Mol
NOCTOSIHHO JaeM MHOPMaLMIO B coumarnbHble CeTU, 4aeM MHAOPMAaLMIO HALLUM
nocTasLUmkaMm. NMpo Kaxgoro u3 Hac B CETU CTAHOBUTCS U3BECTHO Bce BornbLue.
PbIHOK ABMXeTCA K TOMY, YTO BMECTO TOro, 4tobbl Npon3BOAUTbL M NpogaBaTb
YTO-TO Yepes3 TeneBM3op UM Kak-To ewe, BCE Boree TOYHO 1 BCE Bonee Menko
OyayT HapesaHbl pblHOYHbIE CErMEHTbl. BMecTe ¢ aHanuM3oM AaHHbIX, TO eCTb C
data mining, 9TO gouageT [O TOro, 4TO Kaxgomy Oyaetr npegnaraTbes
nepcoHarnbHas ycnyra, 6yaeT npe4BoCXULLATLCS XKeNaHUe Kaxaoro KOHKPETHOro
YyerioBeka.

Hanpumep, Bbl MpuwnM B MPOAYKTOBbIM MarasvH nokynatb egy, a
NHOPMaLMOHHOE Tabrio UnNn Tenexka, KOTOPYyl Bbl B3N B MarasunHe, byaeT
AaBaTb BaM MH(OpMauUo O TOM, YTO Bbl BYepa 3abbinu caenatb Npobexky u
YTO BaM He HYXXHO OpaTb 3TO neveHbe, NOTOMY YTO B HEM OYEHb MHOrO caxapa.
Nnn HaobopoT, nopekomeHayeT BaM NOWTWN B3ATb NMOMUAOPLI, MOTOMY YTO BYEpa
Ha KakoM-TO caiTe Bbl BUAENM OTNIMYHBIA peuenT canata, n gaxe gobasunu ero
cebe B npodunb, HO BOT KaK pa3 aTM NOMMAOPLI ANs 3TOro canarta Bbl 3a0binn

B3ATb — HY>XXHO NOMTU 1N B3AATb UX B COCEOHEM OTAenNe.



Bcé nget kK Tomy, 4TO KOMNaHuM, paboTatolmne Ha pbIHKEe, AOSMKHbI MakCUMarnbHO
NpnbNM3NTLCA K KNUEHTY, ObiTb ByKBaANbHO Ha KOHYMKAX ManbuUeB, Ha Kaxaom
KOHKpPEeTHOM YCTPOWCTBE: B Kpecrne, B TenedoHe — Be3ge. V1 OHM [OSIKHbI
Npon3BOaANTb TOBAP, KACTOMMU3NPOBATb €ro Kak MOXHO BnmKe K KNMUEHTY, TO eCTb
Npoun3BoanTb PaKTUYECKN B TOW TOUKe, rae oH GyaeT ynotpedbnartbcsa. U Te, KTO
CMOXEeT caenaTtb 3TO Nyylle U gelueBre, BbIrpatoT B KOHKYPEHTHOM 6opbbe.
KoHeuHo, ByaeTt oyeHb cepbe3HO pas3BMBaTbCS PbIHOK NpuUoXeHun, applications
AnNst Hawmx MoBUnbHbIX YCTPOWCTB, AN BCero. Y Hac yxe BblpabaTbiBaeTcs
NpmMBbIYKa UCNONb30BaTb MPUNOXeHns GykBanbHO Ans Bcero. Mbl 6GpoHMpyem
nyTewectBne — pAnd 3TOro ecTb chneumanbHoe npunoxeHne. Mbl XOTuM
3apes3epBunpoBaTb CTONUK B pecTopaHe — Y Hac eCTb NPUroXeHue 1 Ons Hero.
Takecn — npunoxeHne. MHe KaxeTcs, ecnn 3aBTpa A 3axody rnoyecaTb CNUHY, S
ToXe 6yay uckatb NPUMOXEHME YyXe Ansa Toro, 4Tobbl nodecatb crnvHy. Mbl Ha
camMoM Jerne Tak gymaem, n aTo byaeT Tonbko HapacTaTb. byaeT Bcé 6onblie n
Oonblue NpunoxeHun, Kotopble Byayt obecneumBaTtb CBA3b nNoTpedbutenen c
KopnopauusiMmu.

Bonee Toro, ectb ewe oavH TpeHd. AHANUTUKM NpPeacKasbiBalOT, YTO YPOBEHb
3TUX MNPUIIOXKEHUN JonaeT OO TOro, YTO MNOSib30BaTensM, KIMEeHTaM HauyHyT
nnaTtnTb 3a NpegocTaBfieHne MHopMauuK, To eCTb NPOCTO 3a TO, YTOObI Mbl
packpbiBann nHgopmMauuo o ToM, Kak Mbl cebsa Beagem, 4To nokynaem. 3a 3To

Ham 6yayT gonnaymeatb. Becé. Cnacubo.

S. Mahdavi:

Okay. That is very interesting. Let us focus on the topic of products versus
services, because what | am seeing here are descriptions of ecosystems that will
exist, whether your Boeing aircraft will know more about you than you know
about yourself, or the supermarket suggests buying tomatoes. Who provides
these services and who is incentivized to do this? So, looking at the tyres that

you pay for per mile, why would a tyre manufacturer decide to use this business



model? Is it purely competition? Is it actually better for them? Is it better for the
client? | just want to open this discussion up to every panellist. Maybe we can
start with Mark.

M. Spelman:

| think the automotive industry is going to be very interesting, and part of it goes
back to the last comment, which is that this is partly being driven by consumer
trends. If you look at cities today and congestion, particularly young people,
young people do not want to buy cars. Looking at some of the trends in cities in
the United States, if you ask young people they will say they are not buying cars.
What they actually want is the use of the car, but they do not want the
responsibility of owning it. What you see is companies like BMW, Mini, and
Motability actually forming new partnerships — they are teaming with Sixt or with
Hertz; they are teaming up with municipalities so that you can actually buy a
service where you can pick up a car, pay for it by the minute, use it for 15
minutes, and drop it off somewhere. You have got an app to show you where the
cars are available, so you are no longer in the model of actually buying and
owning.

| think that part of what we were talking about earlier is recognizing that these are
some of the user trends. It varies a lot by sector, but | think the automotive
industry is a very interesting example of where trends are going, and
understanding where those consumer demands are going.

| think the other example of healthcare is also really important. It costs 10 to put
someone in hospital, 3 to see a doctor, and 1 to treat them at home. What we are
seeing is that the ‘wearables’, the self-diagnostics, are keeping them out of
hospital because the user trend is, “I want to stay healthy, and | want to be well.”
If a person can self-diagnose and does not have to refer to a hospital, then that is

a much better personal experience. And therefore, you get new products and



services designed to help self-diagnose rather than someone having to go to a
doctor.

These are user-driven trends that are part of what is shifting the balance between
manufacturing and services. You still need to produce, but | think we are seeing

different types of business models appearing in response to those trends.

S. Mahdavi:

Great. Is there anyone else?

H. von Grunberg:

If I may? On products and services, as you said, first of all for us it comes from
the marketplace. Increasingly in certain areas, customers want a solution, not a
product. They want an issue solved. That means you sell them the solution,
which involves products and watching its application. Another reason is you need
to be close to your customer and not leave them alone them after a product sale
is because you may not generate the subsequent product sale if you leave the
customer by themselves. You need to embrace the customer altogether on
product service. You need to keep him happy, understand how he ticks, what is
on his mind regarding further improvement, which you cannot do if you leave him
alone after selling him a product. You need to stay close to him in service, and
maybe thereby recommendations can be generated of how you might improve
further.

And then — do we want to be honest? | do not think we have the media here —
sometimes there is more profitability in services than in products, so from a
commercial, economic, and financial point of view, it would be foolish for a goods
manufacturer not to take care of the service of its own product from a financial

and economic point of view.

S. Mahdavi:



Great. Thank you. And, John, you already mentioned Boeing, so your seats are
going to be interactive. Firstly, do you agree with that? And, if so, why would you
do it from your point of view? At the moment we are focusing a lot on the B2C, so
the business liaising with the customer, and it is the user who is driving this. Do
you see the same service approach happening in B2B, with your own suppliers,

for example?

J. Byrne:

Yes. | think in our business, the services part becomes almost an economic
reality. We have very long product cycles, and they are very, very expensive to
develop, so there is high risk and when you think about the services side of it,
there are, as Hubertus said, better margins to be made in that part of the
business because of its nature. We put a lot of capital into the design of the
airplane, and we believe that is another opportunity to get return on that
investment, but more importantly | think the service side helps you really
understand your customer so that you can better design the next set of products
or services that you are going to introduce to the market.

In our world, it is imperative that we do that hand in hand with some of our key
suppliers. There is no way today that we can maintain all the knowledge that is
necessary to design and operate some of the key systems; for instance, the
avionics, and things of that nature, so we are dependent upon our partners to be
able to push that. But we want to be able to go to the customer base and not
compete against each other and force our customers to make choices, but be
able to offer them an integrated set of solutions for how they are going to operate

and use our products.

S. Mahdavi:
Great. Dietrich Moeller, it seems that everyone is interested in providing services

and no one actually wants to build anything. What is your take on this?



D. Moeller:

| would say it is not a wholly new idea, so when Werner von Siemens came to
Russia in 1851 and made his first contract for some telegraphs, he sold not only
75 telegraphs, but also a service contract for 12 years. The question is: how
could he make a lifecycle contract 160 years ago? High-tech was as difficult 160
years ago as it is today.

Another example is the high-speed trains from Moscow to St. Petersburg here in
Russia. Normally railways are a conservative customer, buying locomotives and
trains, but for the first time, Russian Railways decided, because the technology is
so complicated, to conclude a product delivery contract plus a service contract
for 30 years. Why? Because Siemens is using the experience of other train
applications, and together with the customer, of course, and their employees, we
can provide the service better.

Today it is a huge infrastructure — a train provides gigabytes of diagnostic data
every day which can be used, but this is not the normal business of railways. So,
it is a technology issue, but it is also a question of a win-win partnership with a
customer, a question of who is able to provide a better, higher-quality service. As
a result of this, on some trains, the punctuality of the trains in Russia is on the
same level as trains in Japan. They are based on the concept of good service
and good operation, and 99.5% punctuality. This creates a win-win situation and
the Moscow-St. Petersburg Sapsan line is the most profitable business for
Russian Railways, based on this. So we can use new technology and digital data

to provide a service for the benefit of the customer and the manufacturer.

S. Mahdavi:
So, we are talking about shifting from simply providing a train to providing the
service behind the train, to looking at the data behind the train, to optimizing it, to

improving the product and the service that the end customer gets.



Relating that back to labour, to the kind of employees that your companies need
to have to provide this, let us just discuss that again. We have already spoken
about automation and advanced robotics and how that may create onshore
manufacturing that was previously in low-labour-cost countries, but what does it
look like for these types of services where the focus is more software and data
analysis? Do companies imagine that they will provide the whole thing
themselves, or will they have partnerships where you say, “Okay, | will focus on
providing an intelligent train, and a platform that it sits on, then the train
interfaces with someone else’s software that provides apps and other types of

things?” Kirill, would you like to comment on that?

K. Varlamov:

Could | ask more precisely, what is your question?

S. Mahdavi:

It was a general comment. The question is: what does a company do when
facing such paradigms? When things are moving more towards services, do they
prepare themselves and employ a different class of employee? Do they shift
themselves or do they prepare to partner with other companies and create an

open product that can interface with other software?

K. Varlamov:

It depends on the company and the industry, but it is definitely not very effective
for a company to produce everything by itself. We see this going on again with
new models, and it is actually a totally new production lifecycle with partners who
are introducing that model. It worked okay and it was very innovative, but they
finally did it. | think this is a global trend, and we need more open-minded people,

people with broad knowledge so they can work in different areas. You need



people you can move from one area to another, so the organisation itself should

be very flexible in terms of people and employees.

S. Mahdavi:

Mark, do you have any comments?

M. Spelman:

Yes. Coming back to where | started, which is the importance of the combination
of engineering skills and digital skills, I think that that combination will change
over time. | think we have some precedents. Look at what has happened in the
media industry, which has moved very much from print to digital media. What did
that mean in terms of the transfer of skills more towards digital? You can see it
again in the automotive industry because cars are becoming more and more
driven by software, rather than mechanics. What that is pointing to is getting the
balance right between engineering skills and digital skills.

| think the second dimension to this is, what are the core competencies that you
need in your business going forward? This comes back to my point about
organizational boundaries changing. Centres of excellence are in different parts
of the world, and a lot of the innovation today is about what goes on outside the
company rather than what goes on inside the company. It is the organization’s
ability to tap into those external centres of excellence which becomes really
important. We see that through crowd-sourcing and design, all the way through
to understanding different components being built in different centres of
excellence.

Whether you take aircraft and where the actual components are built, or whether
you look at manufacturing in terms of the automotive industry and where
products are actually designed, if you take what Apple does — what you see is
you are drawing on different centres of expertise, 24/7, in different parts of the

world. That requires, | think, a really interesting mindset of organizations, which is



the skill of emotional intelligence because increasingly in organizational
structures where you are looking beyond just your organization’s boundaries you
need really good cross-cultural collaborative skills. | think one of the very
interesting trends that | am seeing a lot of is the ability to work cross-culturally
outside of your organizational boundaries and the emotional intelligence skills
that you really need, combined with engineering and digital skills. That is the right

winning formula, going forward.

S. Mahdauvi:
Thank you.

H. von Grunberg:

Can | come in quickly? I might have a business case for you, because |
understand you work on software for additive manufacturing for 3D printing. As a
robotics manufacturer you have, say, three-quarters of the physical building
blocks of certain 3D printing. Maybe you can do not the smallest — not the
miniature — but a medium-sized 3D printing job by having a precision robot,
adding another to it, and then running it properly. Would | have the time, since we
have the exploding robotics market ourselves, to develop all that software in
house? If you come in with a good proposal, making us quicker with your service,
with your software, from our robotics into a larger role of 3D printing, you might

be most welcome.

S. Mahdavi:

Are there any more comments on this?

J. Byrne:
| agree with what Mark said in terms of the skillsets that are going to be required.

If you look at the manufacturing environment, at times you are definitely sourcing



for low cost, and being able to change the dynamics of that will allow you to do
certain things again in terms of your lead times, in terms of how fast you can
respond to the market by pulling that back into a tighter supply chain.

In the manufacturing industry, the types of jobs that are dirty, dangerous, and
monotonous can be removed because it is all about health and safety and you
can upgrade that significantly, but then it does really get into the engineering and
problem-solving skills and the use of the data to combine that. It is not just the
management of information — it is really being able to understand the information
and the context of the problem you are trying to solve, whether it is a physical
manufacturing type of problem or a customer-service problem. That analytical

skill is going to be something that will continue to be in increasing demand.

S. Mahdavi:

Artem?

A. Kudryavtsev:

| would like to make a few comments on that. When you talk about products, or
devices and services, a distinction should be made between two different types
of services. The first is a service relating to the post-production maintenance of
the device. It is clear that it is important and it should not stop after the point of
sale, and should continue for its lifecycle. The second type of service is the
service we get through that device. When we buy a TV we are not buying a TV
just to put in the house; we want to watch TV programmes, and it is service that
we get via that device, the same as, for example, an iPhone or any kind of mobile
device. We buy it not only to have it, but to make phone calls, to have access to
applications, and the applications to buy tickets and so forth.

As all the devices in our homes are going to become connected to a network and
communicate with each other, the service that is behind them will become much

more important than the devices themselves. For example, microwaves will have



access to the network and will provide you with advice about what to cook and
how to cook it, and recognize what kind of food you put inside — is it chicken or
vegetables? It will provide you with a list of choices of what to do. For that it must
be connected, and there is a connection with a service centre that can work with
the data and make the right decisions about what you are trying to get from that

microwave.

S. Mahdavi:

Interesting. So there is a lot of data flying around, and Artem, one of the first
things you mentioned was that digitalization has been around a lot in music and
in film, and now we are talking about manufacturing. Do you think that there are
any digital-rights management challenges to do with copyright and protection and
intellectual property that we are going to find when we move on to

manufacturing?

A. Kudryavtsev:

Actually, | know very little about manufacturing, so while | will explain in the world
of ideas and digital media and so on. | have never made anything in production. |
have never been in a factory making anything with my own hands. | think there
should be something behind it, as we have many troubles with piracy in media
that have not yet been solved. There are so-called invisible prints or signatures
on videos and music, but they do not work at all. In Russia it is a problem and we
are applying special systems to ban access to sites and social networks that can
publish pirate videos and music and so on. This started a few years ago and it
has been quite successful. It is also an electronic communication between the
Ministry of Telecommunications and operators. Within five minutes of a name of
a site being published, it is banned all across Russia. This is a first step to
eliminate piracy in general. There is no way to stop that piracy, but we can

reduce the percentage from 95% (for videos) to 10-15%, but no more.



S. Mahdavi:

On that note, we have the three panellists here who manufacture parts for
Siemens, ABB, and Boeing. Are there any concerns you have regarding the fact
that digitally everything you need to build a component can be kept on a file, and
as long as you have the right CNC machine, the right robot or the right 3D
printer, a competitor or someone else could simply get access to your entire

geometry and build it?

J. Byrne:

Absolutely. | think there are a lot of concerns. First, you are transferring that
information in a lot of different places, so you always have the opportunity for that
information to be mishandled, either by a competitor or in violation of an export
control, and so on.

You are working very collaboratively with other parties, so you have to have good
definition on controlling that information and what constitutes foreground or
background intellectual property. So, you have to have the right business
relationship, the right business structure.

Then you have situations with the new tools in place where somebody can
reverse engineer a product of yours very easily and then go to the marketplace,
so you have to be diligent in terms of protecting and intervening when that
happens. So it is a broader world that you have to pay attention to, and it is

definitely a concern that you deal with.

H. von Grunberg:

With digitalization there are two negatives — two constraints, two possible pitfalls.
One of these is the possibility of others getting hold of the data and making
copies. That needs to be safeguarded, or the momentum will slow down. In this

respect, | would say intellectual property protection is the most important. If you



stop innovation, you stop people putting money into new solutions that benefit
society — if what they pay for is instantly shared with everybody else and if you
eliminate the competitive advantage of the innovator who invested the money
first. You need to protect intellectual property or the innovator will stop and the
economy will slow down.

The other concern relating to digitalization is the risk of getting ‘hacked’ — security
leaks. For example, we supply a lot to power grids, also in this country with
products manufactured in Russia. As long as the power grid providing the
electricity in this room is purely electrical and mechanical it is very difficult to hack
into it: you would have to use a grenade or dynamite and blow up the mast.
Security forces can well take care of those kinds of risks.

But it is very difficult to protect intellectual property once the grid becomes
intelligent. There is no way around smart grids, for many reasons — that is a topic
for a different session. Putting computer intelligence into power grids is the
future. But all of a sudden, your customer running the grid says, “I understand
why my grid would get more efficient, why | would save power and money, cut
down expenditure, and serve my customer better with more stable power grids if
| make those grids intelligent. But what about the increased vulnerability adding
those systems will bring to my grid?” So you will not be able to sell added
intelligence without protecting your customers against hacking at the same time.
If you are bringing sophistication and intelligence on the one hand, you must
have a way of protecting and covering in the other hand. If you do not have it, the

customer may, for reasons of vulnerability and risk, just not buy.

S. Mahdavi:

That is fascinating. Dietrich Moeller, your company provides the Siemens PLM
infrastructure, so you provide software for many of the biggest manufacturers in
the world. What are your thoughts on digital rights management and on security

of the data itself?



D. Moeller:

The two risks in relation to property rights protection and protection against
cyber-attacks are also main issues for Siemens. Digitalization is connected; it
would not be right not to discuss these issues. It takes a lot of effort to protect
intellectual property — technical approaches, but also governance approach and
legislation — and here in Russia we are not facing a huge challenge to protect our
intellectual property; there are other parts of the world where we have more
problems, frankly speaking.

The other point — protection against cyber-attacks — is a very sensitive topic in all
large infrastructures, not only in the electricity networks but in all infrastructures.
It is also an important part of controlled systems, digital factories, PLM software
and things like that. We do a lot for that. For example, we concluded a
collaboration with McAfee and the Department of Internet Security to introduce
modern algorithms to protect our software and smart software for automation
against cyber-attacks. However, there is never 100% security, so it is an ongoing

process to ensure protection against cyber-attacks.

S. Mahdavi:

Mark, do you have any comments?

M. Spelman:

| think the key word is resilience, actually, because underneath all of this we have
talked a lot about resilience in our physical supply chains and | think increasingly
we have to talk about resilience in our digital supply chains and how we manage
end-to-end use of digital. For me, the key issue is about how you build resilience
into your system around the use of the data, just as in the same way we have

looked at our global physical supply chains and thought about the resilience.



| would just like to go back to one point John raised earlier about predictive
analytics, because | think one of the big upside wins on the data, particularly for
larger companies, is the ability not only to have the data but to do the predictive
insight in terms of how your products and services are performing and to be able
to continually innovate and develop using that predictive analytics. That, | think,
is a really distinctive competitive edge that companies have got because they are
able to really look forward. That the other big insight and the big win that comes

out of being able to have resilience in your data system.

S. Mahdavi:

Interesting. So we have been focusing a lot on the companies themselves; how
the shift from production to delivering products to services to data and to the
analysis behind that. Now we will move the conversation on to regions of the
world. Let us look at Europe, Asia, and Russia in particular, and how we actually
address this from a national point of view and how people can become more
competitive in this nation. Kirill, do you have any comments on Russia, for
example, on how Russia can prepare itself in these new paradigms? How you

believe it is doing, and how it compares to the rest of the world?

K. Varlamov:

First, can | add something to the previous conversation? Every business now is
an IT business. No matter what you are producing, you are an IT company. In
relation to intellectual property and protection, yes, it is becoming easier and
easier to copy and produce a physical product. But it is much more difficult to
copy software. Software is continuously updated, and there are a lot of bugs in it.
You cannot just copy it. Since we have spoken about the service model, again,
you need service updates for that software, so | think that on the issue of copying

there is room to relax a little bit about that.



| think Russia has a lot of possibilities. There are a lot of bright engineers in
Russia, and since we have fewer and fewer borders in the digital world, Russia
can become more and more part of the world’s technological chains and
production chains. | think there is room for centres of engineering in Russia with
a lot of people who can invent and produce intellectual property. | think Boeing
has a development centre in Russia, or at least produces a lot of software for
itself in Russia. | think there are huge possibilities in Russia for international

cooperation.

S. Mahdauvi:
John, on that note, what are your thoughts on the global landscape of

digitalization and manufacturing? Who is doing well and who is not?

J. Byrne:

| think digitalization is going to put a lot of emphasis on the education side of
things, so the countries and regions in the world that can provide the right skill
sets that we were talking about earlier and those that are able to surround that
with the right business environment will win. If through these new tools, through
digitalization, | can choose to manufacture anywhere, then | am going to look at
the total value proposition and the sustainability that that opportunity represents.
Rather than looking at basic manufacturing costs | will look at the total cost

structure of doing business in that particular region or area.

| think in some ways it will start levelling the playing field for certain regions or
countries to be more aggressive in developing solutions that are going to attract
manufacturing. In some cases, it is going to put a lot of pressure on
environments where the skill set is high today but the surrounding business
environment — tax and other things — may not be as conducive. | think we will see

a lot more mobility; maybe the switching costs will be cheaper; if that is the case



then that drives a lot of change and a lot of competitive pressure across the

landscape.

S. Mahdavi:
Okay. Hubertus is from Switzerland, where there are very high labour costs. How
do you see Switzerland and Europe itself dealing with automation? Is this a really

great thing, and how is Asia going to compare?

H. von Grunberg:

High-cost places in Europe do not all have the same costs. Greece, for example,
is somewhat more affordable, and Bulgaria and Romania, all part of the
European Union today, have lower wage costs and labour cost competitiveness
are largely different from places like Germany and Sweden and the Scandinavian
countries. Due of its constant changes, Europe is very diverse. For the high-cost
places and the main manufacturing locations in Europe, of which Germany is the
largest, taking labour costs out, automation is the only way forward. Interestingly,
we have one of the highest robot numbers per 10,000 inhabitants and we have
some of the lowest unemployment.

As can be seen in South Korea, and so forth, high automation does not as a
consequence — this is fact based on experience — result in low employment and
the highest unemployment. Automation can work well with good employment if
you have in your population the necessary creativity to develop new and better.
Take the cost out of the old system and buy new and more advanced.

Regarding Russia, if | may make a fully open comment from Germany to Russia,
in relation to digitalization and automation, it should not try to win the war of
global trade and global economy as part of the WTO that Russia is now involved
in by using mass manufacturing to compete against Indonesia, Vietham, and so
forth. | work with professors here in Russia, and your clear way in Russia is

further up the value chain — actively accepting and embracing digitalization and



moving your scientists and engineers to work, transferring simple activities to
digitalization and automation. You have a better future using high tech solutions
than in mass manufacturing at minimum wages. This is my observation as a

traveller. Thanks.

S. Mahdauvi:
Thank you. Dr. Moeller?

D. Moeller:

Actually, | deeply believe in Russia because even though we have some cloudy
weather today in our political relationships, macroeconomics show that Russia
has advantages.

In Russia we have the finances from the oil and gas and raw material business to
diversify the industry. We have competent people, and we have some positive
conditions: connecting, for example, Europe with Asia. The conditions are not
bad; we have to use the momentum, and Siemens has been part of this industry
for 160 years. We invested EUR 1 billion in manufacturing here in recent years
using the best, most modern technology — digital manufacturing, if you like.

From another point of view, Siemens’ business model is to provide products and
services for manufacturers, and that is why we believe that Russia has every
potential. We should simply use this capital Russia has in the global economy.
The economy is looking for the best conditions and my understanding is that
Russia and the Russian Government is trying to create a better climate for
investment, and maybe suggest what can be discussed here. Frankly speaking, |

see the future of Russia in this way.

S. Mahdavi:
Thank you. And Mark?



M. Spelman:

| think you have to look at skills, but you also have to look at timeframe. If you
start with Europe, we are already predicting that we are 900,000 IT professionals
short in Europe, and that covers all jobs. If you look at the United States, we are
going to be in the same sort of situation. So, particularly in the developed world,
we are going to be short of the top-end engineering and IT skills, and that is one
of the reasons why countries that can deliver those high-end skills in the relative
short term will become very attractive. Those countries which have got well-
developed education systems that produce not just the qualifications but the fit-
for-purpose skills will become very attractive in the short term.

However, | think we should also remember that in the longer term you have to
look at where the markets are going. | spent a week in Africa two weeks ago, and
Nigeria is basically the same size as Russia now: there are 170 million people.
Only 10% of its economy is manufacturing. But, if you look at where Africa is
going and you look at the companies going into Africa and what that means
further down the road, for example, for skills, you only need the top 10% — and
that is 100 million people in Africa. At the rate at which Africa is expanding, that
becomes a potentially huge population. If you take countries like Indonesia as
another example, and you mentioned Vietnam already, which is 100 million
people, it is a similar story. | think that this is ultimately a segmentation issue.
Education takes time to develop, so you have to look at how skills get developed
over time, you look at the proximity to local markets, and | think that is part of
what is going to happen over time.

Companies have a real responsibility to continue to upskill their workforces. |
think there is going to be ongoing demand for that, whilst at the same time we
are going to have to look at where we can source people and bring them into our
businesses at the starting points going forward. But | think there is going to be a

real battleground for those well-proven engineering and IT skills going forward.



S. Mahdauvi:
What | would like to do is open to any questions from the audience. We will
probably take two or three questions at the same time and then get anyone who

wants to answer to answer. So, the gentleman over there?

S. Faguet:

My name is Serge Faguet. | am the CEO of Ostrovok.ru, which is an e-commerce
company. We are the leading online hotel-booking company in Russia. As an e-
commerce company, | can really agree and empathise with a lot of what you
were saying about gathering data and getting insight out of it, because for us,
everything is digital, and sometimes we can figure out whether changing the
colour of a particular button on our site leads to an improvement in revenue. So
the theory is that there is all this data out there, and that it is very valuable and is
going to provide a lot of insight for businesses.

But in practice, what happens is that there is a huge volume of data, but not that
many people that can make sense of it, because in order to make sense of
complex data you have to have a very holistic view of what is going on in the
business, of what is going on in the market, and of where the business needs to
go and what the customers want.

These tend to be the skills and outlook that business leaders have, or that
entrepreneurs have, but not the types of skillsets that people who are working in
a large company who are probably relatively driven, people who are looking to
analyse data, have.

To me it seems that the problem in digitalization is not a problem of gathering
data; we have a huge number of ways of gathering data — there is so much of it.
In areas where you look at data and try to make a conclusion based on it, you
can analyse further down and see what happens, such as what will happen with

a customer a year from now if you make a certain change. So my question is



how do you deal with these problems of lack in talent and of company culture,

and how do you get people to create insights from the data available out there?

U3 3ana:

Mow BonpoCc — B HEKOTOPOM CMbICE NPOAOSIKEHME NpeablayLLero.

B kaxabln MOMEHT BPEMEHU Mbl MPOU3BOAUM OrPOMHOE KONMMUYECTBO AaHHbIX, U
nx Bcerga donblue, 4Yem Mbl MOXeM obpaboTtatb dmanveckn. MHe xoTenochb Gbl
y3HaTb MHEHWE KOSMEr: Kak npoucxoasuiee 6yaeT BnmaTb Ha pbiHOK? byaeT nu
yBENNYMBATLCSA pa3pbiB MeXAy TEMU LaHHbIMWU, KOTOPbIE Mbl MPOU3BOAUM, N TEM
KONMYECTBOM [AaHHbIX, KOTOPOE Mbl peanbHO MoXem obpabotatb? Kak 370
NoBAMSET Ha ooyl cutyaumo Ha pblHKe? Cenyvac MOXHO YBMAETb, YTO
NOSABNSAETCA OrpoOMHOE KONMUYECTBO KOMMaHWUA, KOTOpble NpodeccuoHanbHo
3aHMMaKTCA WMEHHO aHanu3oM [AaHHbIX, MOTOMY 4TO [OEWCTBUTENbHO He
XBaTaeT CrneumnanucToB, U He Kagasd opraHm3aums MOXeT Mo3BONuTbL cebe
MMETb OTAEeNn uccrnenoBaHun U paspaboTok. To ecTb xoTenocb Obl ycnbiwaTb

MHEHME Konner o ToM, 4Tto byaeT nponcxoguTtb B 3ToN chepe. Cnacubo.

S. Mahdavi:

Thank you. So there are two questions about data: one about what do
companies do themselves to prepare themselves for the analysis, and what do
you actually do with it after the data has been produced and digested. | would
like to open up to the panel. Perhaps just one minute each and include any

closing comments we have. We will start with Mark.

M. Spelman:

| think the answer is two things. The straight answer is that you are absolutely
right — you can drown in data. So you have got to start with more clarity around
what the problem is that you are trying to address. If your problem is the

customer experience, then you should focus on data that relates to customer



experience. If you have got an issue in your supply chain around your key cost
components, you investigate that.

So, the straight answer is, if you are not clear about the problem, you will drown
in data. So you need that insight. Problem definition is prioritization and that is
around focus. | totally agree with your point that then you need the right talent
skills and culture in the business to be able to do that. Sometimes you can do
some of that in house; sometimes you can outsource that capability. That
depends a lot on what you think are the critical competencies in your business.
But, | think, as we have all said, every business is a digital business, and you
need to understand what critical competence your business needs to have in

order to be able to take advantage of it.

S. Mahdavi:

Thank you. Dr. Moeller?

D. Moeller:

Big data is definitely one of the challenges of the digital revolution, and the
challenge is actually that big data itself does not have value. The challenge is to
change this big data into small data. You explained how to use it, and that is why
we need data analysts, we need new computers — if you look at smartphones
today they have more computing powers than a computer 10 years ago. But it is
also how to collaborate in international networks with this big data. This is a very
complex question, and this big data is actually the problem of digitalization, from

my point of view.

S. Mahdauvi:
Thank you.

H. von Grunberg:



Yes, | understand your concerns. Everybody has them. | would respond that it is
a new area of core activity alongside machine-to-machine, alongside industry
4.0. Do not underestimate the bulk, the size, the quantity of the challenge. You
need to dedicate real people to cope with it. You cannot get away with not
dealing with it because the potential is huge, but it needs to be done properly. It
is one of the new challenges that | put in line with others of similar magnitude.

In conclusion, | am very appreciative of the amount of interest. This group is not
huge, but we must bear in mind that there are competing activities and you could
have gone elsewhere. The openness of the audience and of the Russian
population to digitalization, to the challenges it presents and to the huge
opportunities, makes me very optimistic about enormous prospects in this
country. The engineering and scientific base is there for it, and you will win it.
Thanks.

S. Mahdavi:

Thank you. And any final comments from John?

J. Byrne:

Yes. | would agree with what Mark said. Clearly, definition of the problem you are
trying to solve is absolutely the key. | would also add that | think companies and
organisations have to think about the management system that they have in
place. If you are in a command and control type where you are actually giving the
answers, then you are going to squash the thinking. You have got to get to a
more Socratic approach where you are asking the question, so you develop the
skillsets that people are going to get rewarded for thinking and solving problems,

as opposed to just doing what they are told to do.

S. Mahdavi:

Kirill, do you have one last comment?



K. Varlamov:

These two questions actually expose the central problem. The problem is so
huge that | think we are going to see a whole industry focus on data analytics,
and | think we will see an industry combining marketing, sales and analytics. So
these analytics will be outsourced, but not just as analytics, but as a whole
industry of marketing and sales and delivery services. | think that it will be like
that.

S. Mahdavi:
Perfect. That is it for this panel session. | thank all the panellists and the front-row

participants and the audience. Thank you very much.



