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Key technologies of the digital future by OECD
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Growth of world GDP and Debt
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% of total

Investments and production of Digital industry in USA (% of total)
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Investments in Digital in OECD (% of gross capital investments 2006-2014)

Country 2006 2008 2010 2012 2013 2014

Australia 11,37 9,93 8,43 7,74 7,45 7,63
Austria 12,53 12,27 13,36 13,28 13,56 13,2
Belgium 11,18 10,64 12,59 12,3 12,08 12,09
Canada 11,84 11,29 10,28 9,28 8,9 8,15
Czech 12,26 12,21 12,81 14,4 14,56 14,31
Denmark 12,56 11,36 14,65 14,2 13,97 12,98
France 12,5 12,53 12,88 13,39 13,55 14,03
Greece 6,87 711 10,14 11,13 9,82 10,51
ltaly 9,29 9,11 9,68 10,66 11,51 12,04
Netherlands 13,61 13,35 15,56 16,61 17,56 18,16
Portugal 9,79 10,08 10,09 12,35 12,88 13,27
Spain 55 6,33 8,06 9,98 10,59 11,13
Sweden 16,46 16,18 15,12 14,76 14,99 14,31
Great Britain 11,8 12,12 12.71 13,58 13,39 12,9
UsA 143 15,74 17,48 16,39 16,09 15,66

Source: OECD science,

technology and innovation outlook 2016




Final consumption expenditure of households in USA
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Final consumption expenditure of households in European Union

1995 2017
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Potential problems of digital economy

1) 19 trin. USD of corporate debt on zombie companies
most of those are digital leaders like UBER, Tesla, Wework

2) World annual investments in IT and digital is about 1 trin. US dollars
3) 5G investments worldwide will be around 4-5 trin. US dollars
— questions of return for those investments

4) Global employment change due to digital economy expand -
around 47% of all professions will disappear
transport, banking, trade, industry

5) Robotics and IOT manufacturing is still expensive compare to
workers. Adidas closed automated factories



What is Russian Arctic

40% crude oil 75% gas, 90% nickel, 60% copper, 90% platinum, 100% diamonds
10 % of Russian GDP

30% exports.

2 million of people living
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Temperature changes due to climate change by the end of XXI century
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Effects of global climate change to Russian Arctic and digital future

1) increase in freight traffic on the North sea route up to 130 min. tons per year
Digital needs: autonomous drones, satellite monitoring, data systems, rapid communications

2) Infrastructure instability due to permafrost degradation
Digital needs: 3D-modelling for construction, new technologies for roads, buildings, pipelines
Autonomous drones, centralized systems of monitoring land surface

3) Increase of different infectious diseases:
Digital needs: 5G network and rapid speed Internet for telemedicine

4) Economic growth due to better climate conditions

Digital needs: 3D modelling for oil/gas fields and other mineral resources
5G and rapid speed Internet for communications

3D printing for new materials

5) Changes housing and communal services due to temperature increase:
Digital needs: smart grids, “green” energy production



North sea route traffic perspectives
Volume of cargo

2018 — 20 mln. tons; 2024 — 50 mIn. tons; 2030 — 70 min. tons; 2035 — 130 mIn. tons

\ YEM BbIFOJIEH CEBEPHbIA MOPCKOM MYTb?
@ A 5770 ‘ \

C zanana Ha BOCTOK - C socroka na sanap -
opc:ux MWTh

\ 12 840 L

E'l 4» MOPCIHX MM,
V“ Kapcxoe *

Nerponasnoeck- |

Kamyarckuin
YMEHBLIAIOTCH PacxoAbl Ha onnary Tpyaa
nepcoHana v CTOMMOCTL ¢ppaxta cyaHa);

ouenanonmrmsanpcmncyma(acrmme
or Cyauxoro kanana

°0rcyrc;uymo~lepem(macmecc\/swmn

* HET puCKa HanafieHns NUParos.
oA SRS T e

Needs:

Satellite and on sea/ground communications infrastructure for ice monitoring
Drones for weather control

IT infrastructure for high speed communications




Cost of impacts of permafrost degradation to infrastructure

Mean total costof Costof impacts elativeto
Buildingsaffec- ~ Structuresaffec-  Infrastructureaffec- ~ Costofbuildings ~ Costofstructures — Costof infrastructure impacts (binUSD; 4/~ GRP(2016) (%; +/-

Administrativeregion ~ ted (%) ted (%) ted (%) affected (binUSD) ~~ affected (bnUSD) ~ affected (bln USD) variability) variability)
KomiRepublic 100 TM96/98)  WIEL/MD  LTQIAL) 08079088 551651/550) 851 (8.46/8.55) 22022/

(100.0/

100.0)
Nenets AO %90(03/9%.0)  4000359/442)  40.0(36.2/438) L75(0.01/1.75) 0.86(0.77/0.95) 6.04(5.46/6.61) 8.65(6.24/9.31) 50(3.6/54)
KhatyMansiAO - 41(00/609)  000/282) 227272 00500/08)  000(015/000)  141(141/141) 146(141/237) 010.1/0.)
Yamalo-Nenets AO 9.8 30.5(246/365)  27.6(22.5/326) 9.11(7.22/9.11) 5.26(4.23/6.28) 37.96(30.88 /45.05) 52.33(42.33/60.44) 40(3.2/46)

(79.1/99.8)
Krasnoyarsk K TAQLS90)  A10278)  631(626/636) 57001783 01100/07)  397(394/400) 994(3.94/12.5%) 08(03/11)

RpublicofSakha—~~ 65000/977)  GASULISES)  B6OSATE  LOOOBY  SEGAIE)  109306/10) N(5I1/0930  37(26/85)
(Yakutia)

KamchatkaKai 0000/00)  2700.1/M9) 5860086 00000/00) 004001007 002(001/003) 007(0.03/0.10) 01(00/0.)

Magadan Oblast 2600/72)  S100/433)  BAQAYTS) 0BT 00T00/0%6)  082(077/087) 096(0.77/4.20) 10(08/42)

Chukotka AO 06(06/80)  TAGMLY/I00)  BIGLA6S)  0OLO0L/08Y)  08T048/L17)  L02(099/105) 190(148/3.11 12(3/69

TOTAL 34 97(119/%97)  188(167/209)  071041/506)  1669(1L77/2060)  67676859/7675)  10507(976/14998)  18(13/25)
(99/952)

“The values show the percent of building, structures and infrastructure affected by the average loss of bearing capacity using ensemble of six CMIP5 models and variability associated with (mean 3%, mean +3%), and average subsidence
and variability associated with (mean — 1 cm, mean +1 cm),

Source: Dmitry A Streletskiy et al 2019 Environ. Res. Lett. 14 025003 14



Medical statistics of Russian arctic 2017

Population per | Visits to doctor |Population per |Incidence per 1000 of
1 placein per 10 000 1 doctor population

hospital population a

day

Russian Federation

124,2 270,1 210,7 778,9
Komi republic

99,8 404,7 194,5 1158,5
Nenets AR

108,1 272,5 220,0 1361,0
Murmansk region

103,2 296,6 187,9 825,3
Yamal-nenets AR

128,2 246,0 182,2 1224,4
Krasnoyarsky krai

121,9 327,5 203,5 795,6
Saha republic

101,3 303,0 165,4 1021,1

Chukotka AR

75,1 507,6 133,7 1342,9
15



Some digital development indicators for Russian Arctic

Indicators Regions 2016 2017 2018
Households with computer (% of total no. of  Arctic 84,8 74,8 83,8
households)
Russian Federation 74,3 74,4 72,4
Arctic 73,9 72,8 80,1
Households with internet (% of total no. of
households) Russian Federation 70,7 72,6 73,2
Arctic 82,9 82,9 88,4
No. of population using Internet (% of total no. of
population) Russian Federation 71,5 74,1 79,3
Arctic 38,0 44,1 55,9
No. of population using internet for e-commerce
(% of total no. of population) Russian Federation 23,1 29,1 34,7
Arctic 73,9 72,8 80,1
No. of househlods with highspeed internet (% of
total no. of households) Russian Federation 70,7 72,6 73,2
No. of personal computers with internet access Arctic 27 27 29
per 100 jobs in enterprises
Russian Federation 32 33 35
No. of organizations with websites (% of total Arctic 46,3 47,0 49,9
no.)
Russian Federation 45,9 47,4 50,9
Arctic 14 950,0 13 600,0 11 750,0

Investments into ICT per population (roubles)
Russian Federation 8 556,0 10 189,0 11 480,0
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