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TECHNOLOGICAL SOVEREIGNTY CHALLENGES
METHODS FOR IDENTIFYING KEY TECHNOLOGIES (1/2)

National strateqgies

'“~..+ Are based on approaches crested in the 1970-1990s R o Are based on unilateral promotion of interests

: (TRL, Gartner Magic Quadrant, etc.) in foreign markets

:\\ - Create lists of technologies without assessing PR T e Do not provide a basis for the implementation of equal
X their impact on achieving technological L . partnership and international programs to achieve

! sovereignty o7 technological sovereignty

USA EUROPEAN UNION CHINA

List of critical and new technologies — a too for shaping the strategy of Strategic Technology Platform of 11 programs across three targeted Fourteenth Five-Year Plan for National Economic and Social Development
technological competitiveness and national security: investment areas: of the PRC and Long-Term Goals Forecast for 2035

» Advanced computing techniques 1. Digital technologies and high-tech innovations

» New engineering materials 2. Clean and resource-efficient technologies S&T Priorities:

+ Gas turbine engine technologies 3. Biotechnologies *  VIHdopmauMOHHbIE TEXHOMOMMN HOBOIO MOKOMEHUs

+ Advanced networked management of semsors and signatures - New generation information technologies

* Modern production Previously announced technology initiatives: + Biotechnologies

« Artificial intelligence » Advanced materials for industrial leadership * New and hydrogen energy

+ Biotechnologies + Zero Emissions Industry * New materials

» Production and storage of clean energy « Search, processing of critical raw materials and materials (lithium, cobalt, *  Quantum Informatics

- Privacy, data protection and cybersecurity technologies nickel, gallium, raw boron, titanium, tungsten), ensuring supply chain security +  Genetic technologies

+ Energy * Microelectronics (new generation chips) - Development of maritime airspace and outer space

+ Highly automated systems and robotics * Closed-loop economy + Energy saving

+  Human-machine interfaces * Secure satellite communications for critical infrastructure and motion < Comprehensive design of integrated transportation systems

control of autonomous spacecraft (high-speed satellite Internet, mobile

* Hypersonic technologies broadband satellite communications, satellite networks for computing and
* Integrated communications and networking technologies the Internet of Things) + Environmental technologies that promote economic development

* Renewable energy sources (increasing share in total energy sources)

» Location, navigation and time technologies

* Quantum Information and assistive technologies
+ Semiconductors and microelectronics

+ Space technologies and systems

Source: Source: Source:

https://clck.ru/3JfJAs https:/strategic-technologies.europa.eu/index_en https:/www.gov.cn/xinwen/2021-03/13/content_5592681.htm




TECHNOLOGICAL SOVEREIGNTY CHALLENGES
METHODS FOR IDENTIFYING KEY TECHNOLOGIES (2/2)

International think tank
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strategies of big companies

~
~
~

~

- Meet the interests of investors, business objectives and product T---e Usea marketing-driven approach in

promoting technologies

Large-scale marketing campaigns

® |ndustry 4.0
(Germany)

Russia

® |Metaverse
(Meta*)

What might the
Russian method
look like?

Do not provide a unified framework for achieving technological
sovereignty at the international level

One Belt, One Road
(China)

(according to the classifier of the Ministry of Education and Science of Russia, Ministry of Economic Development of Russia,
ministry of Industry and Trade of Russia) uncritically uses outdated approaches oriented to a different economic structure

EXPECTATIONS

Peak of Inflated Trough of

TIME
A >10yis. ® Obsoletebefore plateau

Plateau willbe reached: O <2yrs. 2-5ys. @ 5-10yrs

GARTNER curve

A marketing tool for technology promotion, reflecting investors’
attention and the level of technology adoption at different stages
of the product life cycle

* Prohibited in the Russian Federation

smart Interfaces

. Y,
G @ Brain e171‘
Q\)\\ Computing S
& Interfaces %
s %
@ GQuantum @ spatial 0’)(.
Technologies Computing )
.Swarrr}
Eemputing Augmented
Realit:
$ _ns o - ¢ fanlhy ° S
g Systems Descriptive abalics Post-Quantum ¢
= [ ] Edge® Cryptography 2
o ) Computing Virtual  @Web3 &
i GeneArIatlve O loT Reality
IPA
. O o @®Blockchain
Predictive Al Biometrics
Beyond 2025 Up to 2025 In 2023 Up to 2025 Beyond 2025

CORPORATION)

Assessment of technology maturity and the number of
organizations planning to adopt the technology in the short,
medium and long term

? *

Question Star
High growth, High growth,
Low market share High market share

" -

Dog Cash Cow
Low growth, Low growth,
Low market share High market share }

Market Growth Rate

Relative Market Share

BCG "MATRIX"

A marketing tool for analyzing business products in
1970, relevant to the previous wave of globalization
and focused on getting maximum market share for
companies

Focused on technological
sovereignty

Focused on critical and
end-to-end technologies

Clear, transparent and
attractive for friendly
countries




TECHNOLOGICAL SOVEREIGNTY CHALLENGES

TECHNOLOGY ASSESSMENT CRITERIA
AND SOVEREIGNTY IMPACT ANALYSIS (1/6)

W1 — — — —e Is calculated on an estimate of the number of specialized

L K1 . "Valence" (degree Of "End'tO'end ability") applications of a technology in industries END-TO-END ABILITY

WEIGHT = N(applications). The highest K1 score is assigned to the
technology that has the most specialized applications.

ES DE

Energy _—
Distributed power
storage generation E N
H 20 G e New and portable
B E F I M 0 energy sources
o Water lifecycle Genetic engineering
Bionics Mining S h management technologies Mqleculgr M t C M
operations Shipbuilding C h engineering El New CS Technologies for
M D industry P H Electronics and materials Advanced complexity management
f Low-tonnage ; and 1ced
Medical M R N T l:)T Photonics chemistry electronic substances communication A R/V R
devices SO » ) Neurotechnologies Digital S equipment AU systems (laser, XG
Mining operations C F twins p PC etc.) Augmented and '
Soil technologies Animal Satellite-based P M Automotive industry virtual reality Wireless
P h husbandry and G S CT management  Production of chemicals connection (4-5G)
} Materials
Preventive and breeding Geographic information Cognitive S g] production and RW
therapeutic drugs M b T P technologies . processing ) o C m
(including vaccines systems 9 H E Sensorics R B Railway engineering
and antibiotics) Production of Heat and power Robotics and M n Quantum Computer
preparations, including engineering I OT C H Hydrogen S E mechatronics E m Manufacturin communications modeling of
microbiological ones Sarbon and . acturing systems materials
H I ) " energy Electromechanics and organization
H F Internet of things methane Infecy;:le Solar electrical equipment AI AG I G D
L managemen ener
Anthropogenic impact 9y Artificial General
Preventive and therapeutic O r reduction technologies T F Eff FtE | N E AV ~ Artificial Intelligence Generative Cy
drugs (including vaccines ~ Organic Terraforming E n reso[ﬁ:;ns :xltr:::;?ion Nuclear M E Aviation intelligence Design Cybersecurity
and antibiotics) fertilization energy Microslectronics industry B S
. I I
H H management P G B C Engine Managing natural M C C N I
Crop production Distributed building WE HP TE BD  and synthetic Mochanical Enginesring T
Human health and selective ledgers Geothermal . biosystems lifecycle and Construction Engineering, indus_trial and civil IT and system-wide
technologies breeding Wind energy Hydropower energy 15 Blgre:lafnzlt;sr;ge 20 25 construction 30 software (including DBMS,
0 5 10 ! ERP/CRM systems)
I I [ I I I 1 I I I I I I I I I I I I 1 I I I I I I 1 I I I I I I
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
number of specialized applications of the technology in various industries and spheres of activity
K1=1 if the number of special applications is <10 K1=2 if the number of special applications is >=10, but <20 K1=3 if the number of special applications >=20




TECHNOLOGICAL SOVEREIGNTY CHALLENGES

TECHNOLOGY ASSESSMENT CRITERIA
AND SOVEREIGNTY IMPACT ANALYSIS (2/6)

w2 . . — — — —e |s calculated by expert opinion on the complexity of the
L K2. Deg I'ee Of C0m p|eXIty Of the tQCh nO|Ogy N implemented systems and degree of necessary regulation. The
WEIGHT highest K2 score is given to the technology that produces the

termS Of managing COmp|EXity most complex systems.

HH TR
E N Human health Thermal power Ch IT M b

technologies IT and system-wide software
New and portable Small-capacity (including DBMS, ERP/CRM H F D E Production of
Human healthy nutrition Distributed smart preparations, including

energy sources i
9y R B chemistry systems) .
H I B C technologies grids microbiological

) ) o preparations S M
MS ES mechatonics T mopogenic loT Distibuted _
P H Mechanical Energy storage D T impacts B D Internet of things registries A R/V R B S P h Compl@’g%g@g@gemem

M E Photonics Engineering devices CN Digital twins Augmented and

i . . Storage and analysis virtual reality Life cycle Prophylactic and
Micro- C Engineering B E of big data management of therapeutic drugs
electronics O r m H E industrial and civil 9 natural and X . X
- Strong Al theti (including vaccines
Fertilizer Computer Hydrogen engineering Mt Bionics S n C } blsyn te ic and antibiotics) H O
production modeling of power ) Sensorics Cvb " W]relt_ess G e iosystems 2
E n technologies materials industry New materials and ybersecurity communication (4-5G) S h Water LC

|
|
|
|
|
|
|
\
|
|
|
|
VV E T E Engine G S substances PC Em EL : Al Genetic engineering Shipbuilding management
\
|
|
|
I
|
|
|
|
|
|
L
|
\
|

manufacturin o ) . Electromechanics and . technologies
Wind power Geothermal technologi g SO G D N E Geographic information Production electromechanical  Ejectronics and  Artificial OS CH
power echnologies systems A of chemicals . : intelligence VvV
Technoloies f G . Nuclear Y equipment electronic Quantum Carbon and R
Sennotgies or ener_atwe power Automotive industr equipment Aircraft icati methane LC W
soil environment Design Yy manufacturin communications ) ) )
S E H P F E C F o S management Railway engineering
Solarpower |, Technologies to improve MR Fl s Production PM MD CT MO NT Satellite TE
industry ydropower the efficiency .of mineral Food brelz\elgifl Ot;nd P G organization Obtaining and Medical Cognitive control. Advan.cedl
extraction Mining production I tg Crop production processing devices technologies Molecular Neuro- technologies communication Terra-formation
selection and selection materials engineering technology systems
(laser, etc.)
) ) ) ) the emerging system is characterized by medium ) ) ) o )
K2=1 the emerging system is stably predictable and characterized by K2=2 internal dynamics and predictability (regulated at the K2=3 the emerging system is characterized by high internal dynamics,
minimal internal dynamics (regulated at the level of standards) level of policies) which leads to its self-complication (regulated at the level of ethics)




TECHNOLOGICAL SOVEREIGNTY CHALLENGES

TECHNOLOGY ASSESSMENT CRITERIA
AND SOVEREIGNTY IMPACT ANALYSIS (3/6)

i — — — —* |s calculated according to the market research on the technology package

L K3. Matu rity pe I'iOd readiness performed by analytical agencies. The highest score for the K3

WEIGHT indicator is assigned to the most mature technology, because at the time of
calculation it can have the greatest impact on the achievement of technical
sovereignty.

A- | | DT |
Av C Al ‘ HF - TE = |
Aircraft y _ Automotive industry : Human healthy : Geothermal Digital twins |
F I manufacturing Cybersecurity | O nutrition | power |
| r technologies | E N | ; CS
pro';%%?ion C N P C Railwiﬂeerin ‘ Ferilizer B C M C ‘ H E G D ‘ G € C H ‘ Advanced
Engineering yens 91 production Distributed Mechanieal ‘ Generative New and portable P H | Genetic engineering Carbon and | communication
industrial and civil Production of ‘ technologies registries Ene?nzglr(i::g ‘ Hydrogen Design energy sources Photonics : technologies methane LC [ systems (laser,
engineering chemicals ‘ H H 9 | power industry management | otc.)
MD S | S |
MR ‘ 0] Human health ‘ Cm AGI BE ‘ p NT Ch [ SM
- C F Medical devices : Technologies for I OT technologies G S ‘ ‘ ; | Neuro- ‘
Mining | h ) | H P Computer Bionics | Satellite contro Low-t | )
P M ; soil environment . - St Al technologi technology ow-tonnage Complexity management
o Livestock Internet of things ici : modeling of rong [ echnologies : ‘
Obtainin ‘ 9 Geographic information | chemistry I technol
9 breeding and P h | Systems | Hydropower materials | B S ‘ echnologies
and . selection | 4 | | M b |
P G pr:?act(:;glr;g Prophylactic and | F E XG | D E | Life cycle ‘ T F
Crop production El therapeutic drugs | tgcnnologies to Wireless S T ME ! SE Mt RB ‘ QC management of production of g |
and selection ) (including vaccines | improve the communication . | ) Distributed smart . I natural and preparations, including | Terra-formation
Electronics and and antibiotics) | officiency of (4-5G) Cognitive Microelectron | Solar power New materials and rids Robotics and | Quantum synthetic microbiological |
E m electronic C miners) extglaction technologies ics | industry substances 9 mechatronics | communications biosystems preparations |
) equipment |
Electromechanics and S h I E I ‘ M I H 0
electromechanical I n I O AR/VR H I |
. | 2
equipment Shipbuildi I I ES I
TR w IT and syst ITd ftw. e ‘ N E B D AI Engine ‘ VVE M n Energy S n ‘ Molecular Augmented and  Anthropogenic impact Water LC
I"and system-wide software | Nuclear Storage and analysis Avrtificial manufacturing | Wind Production storage Sensorics I engineering virtual reality reduction technologies | management
Thermal power (mdUdmgs?/St'!ri’s,;ERP/CRM | power of big data intelligence technologies [ energy organization devices : [
| | |
. L ‘ 5
\ | ] ‘
K3=4  Mature technologies K3=4  2020-2025 K3=3  2025-2030 K3=2  2030-2035 K3=1  2035-2050

Periods for achievement of technology maturity (years)




TECHNOLOGICAL SOVEREIGNTY CHALLENGES

TECHNOLOGY ASSESSMENT CRITERIA
AND SOVEREIGNTY IMPACT ANALYSIS (4/6)

~02 . K4. Degree of impact on critical infrastructure

W4
WEIGHT
Internet of things RB
Robotics and
H F mechatronics
Human healthy nutrition B E
technologies
Bionics
Molecular AR/VR
engineering Augmented and
G D virtual reality
Generative
H I Design C
S 0 Anthropogenic impact O r n(1: (?drgﬁ: ;e;f
reduction technologies o ’
Fertilizer materials
Technologies for production
soil environment technologies

TF

Terra-
formation

TE

Geothermal
power

TR

CH

Carbon and

methane LC

management S h RW
Shipbuilding Railway engineering
Low-tonnage

chemistry PC H P

Hydropower
Thermal power Production P M
of chemicals Obtaining
PH Yy DE o
Photonics proces_sing
Human health Distributed smart materials
technologies grids S
Prophylactic and Sensorics
therapeutic drugs M D
(including vaccines H20 G e )
and antibiotics) Water LC Medical Genetic engineering
management devices technologies

En

Engine
manufacturing
technologies

BC

Distributed
registries

BS

Life cycle
management of
natural and
synthetic
biosystems

— — — —e Is calculated based on expert opinion on degree of impact the
technology has on the state’s critical infrastructure. The highest K4
score is assigned to a technology that has a direct impact on a
country/state's ClI.

ES Al El

Energy Artificial Electronics and S p
N E XG Ztor.age B D intelligence electronic Satellite
Wireless evices Storage and analysis equipment control

Nuclear communication (4-5G) CS of big data M C technologies

power
VV E Advanced AV Mechanical
H E Wind power E N communication Aircraft Engineering M E

systems (laser,

Hydrogen new and portable efc.) manufacturing AU Microelectronics G S
power energy sources oo
industry F E 9y Mt M N Automotive industry Geographic information
systems
Technologies to improve New Production N T Cy Y
the efficiency of mineral materials and organization Cybersécurity
extraction substances Neuro- I T
S E C technology IT and system-wide
M R M b n software (including
Solar power Production of P G Engineering, OS DBMS, ERP/CRM
industry Mining preparations, including . industrial and civil systems)
Crop production construction Quantum

microbiological and selection communications

preparations AG I E
m
DT S M CT C F F I Strong Al Electromechanics and

Livestock Food electromechanical

brz:;zztgioe;nd production equipment

Complexity management Cognitive

Digital twins technologies technologies

No impact on critical infrastructure

K4=1

Indirectly affects critical infrastructure

K4=2

Directly affects critical infrastructure

K4=3




TECHNOLOGICAL SOVEREIGNTY CHALLENGES

TECHNOLOGY ASSESSMENT CRITERIA
AND SOVEREIGNTY IMPACT ANALYSIS (5/6)

w5 . — — — —e Is calculated on the basis of analytical studies of agencies on the
0.1 K5- Length Of the teCh n0|ogy [ nveStment cyCIe payback period of technology projects. The highest score for the K5
WEIGHT indicator is assigned to the technology with the shortest investment
cycle, since its implementation can most quickly produce a positive
economic effect.

BS Mn

; Production
Life cycle organization

I OT management of E N
IT Internet of things n:;l:];ile?izd New and portable H P
En Mt TF

IT and system-wide biosystems energy sources  Hydropower F E CT Automotive industry

i i Engine New materials and Terra-formation . . Cognitive
software (including manufacturing H I substances M E Technologies to improve technologies
DBMS, ERP/CRM the efficiency of mineral V
technologies Micro )
systems) O r Anthropogenic impact C h electronics T E H20 extraction S M Aircraft
F I Fertiizer reduction technologies Low-tonnage C n Geothermal Water LG _ manufacturing
Food roduction D E chemistry ineeri ower t Complexity management W
P G Cybersecurity . p ) o E m E I Engineering P managemen technologies ) o
production technologies Distributed smart industrial and civil Railway engineering
Crop production grids B E Electromechanics and P M Electronics and  €ngineering N E
and selection G S electromechanical  opaining and electronic VV E H E Nuclear CS
M C o o ; G D Bionics equipment processing equipment H F Hydrogen P H power Advanced C H
C F Mechanical e°9rais)y's‘i;’r‘ngrma fon . materials Wind power _power Photonics communication Carbon and methane
. Engineering Generative B C Human healthy nutrition industry systems LC management

Livestock AG I Design P C technologies S h (laser, etc.)
breedlng and XG C m AR/V R Distributed S E

selection Strong Al S 0 registries Production R B Sol Shipbuilding N T S

Wireless Computer Augmented and of chemicals X (i)nac;‘uzct)lwer O S Neuro-
communication (4-5G) modeling of Technologies for virtual reality T R P h Robotics and Y technologies Satellite
materials soil environment mechatronics Quantum control
Thermal power Preventive and communications technologies
MD BD Artificial ES MR therapeutic HH P M tb f Ge Mo
intelligence DT S medicines (including re ar;Oti:r?sloi:;udin Molecular
Medical Storage and analysis Digital twins Energy storage  \ining n vaccines and Human health prepar biological 9 Genetic engineering engineerin
devices of big data devices Sensorics antibiotics) technologies n’;f;;aggg:]csa technologies 9 9
K5=3, if investment cycle duration is <5 years 5 10 K5=1, if investment cycle duration is >=10 years

K5=2, if investment cycle duration is >=5 years, but <10 years
Duration of investment cycle (years)

10



TECHNOLOGICAL SOVEREIGNTY CHALLENGES

TECHNOLOGY ASSESSMENT CRITERIA
AND SOVEREIGNTY IMPACT ANALYSIS (6/6)

TS. Comprehensive assessment of the technology's impact on sovereignty

To be calculated as a weighted average as per K1-K5 criteria.
The highest score (2 or more) means that the technology has a direct impact on sovereignty
and should be developed first.

TS = KIxW1 + K2XW2 + K3XW3 + KAXW4 + K5XW5

No impact on technological sovereignty Indirectly affects technological sovereignty 2 Direct impact on technological sovereignty

11



TECHNOLOGICAL SOVEREIGNTY CHALLENGES

"PERIODIC TABLE" OF TECHNOLOGIES (1/2)

SECOND EDITION
2024-05-12

The estimate is made for
the horizon 2020-2030
and may dynamically
change in the future

The evaluation of
technology indices by
scales is of expert
character and is given

to illustrate end-to-end
technologies that have
the greatest impact on
technological sovereignty

"Valence" (degree of "end-to-end ability" / "penetrability") of the technology

20

10

Cn eee [2,9] | IT eee [3,0] | Cy ece [3,0] | XG e 321 | MC oo [2,8] | Al eoe [3,2]
Engineering, industrial and IT and system-wide software Cybersecurity Wireless Mechanical Engineering Artificial
civil construction (including DBMS, ) . . . .
ERP/CRM-systems) connection (4-5G) and construction intelligence
COMPLEXITY 2 COMPLEXITY 2 COMPLEXITY 2 COMPLEXITY 3 COMPLEXITY 1 COMPLEXITY 3
CRIT 3 CRIT 3 CRIT 3 CRIT 3 CRIT3 CRIT 3
INVEST 2 INVEST 2 INVEST 3 INVEST 3 INVEST 3 INVEST 3
El ee [2,6] | Au ee [2,5] | BD e [2,7] | Me ee [2,4] | DT * [2,5]
Electronics and electronic Automotive industry Big Data Storage and Analysis Micro-electronics Digital
equipment twins
COMPLEXITY 2 COMPLEXITY 2 COMPLEXITY 2 COMPLEXITY 1 DIFFICULTY 2
CRIT 3 CRIT 3 CRIT 3 CRIT 3 CRIT 3
INVEST 2 INVEST 1 INVEST 3 INVEST 2 INVEST 3
Em °e [2,6] | AV ee [2,7] | FE e [2,3] | EN ee [2,3]| ES oo [2,4]
Electr'omecha.nics and Aviation industry Efficient mineral Engine building Energy storage
electrical equipment resources extraction
COMPLEXITY 2 COMPLEXITY 3 COMPLEXITY 1 COMPLEXITY 1 COMPLEXITY 2
CRIT 3 CRIT 3 CRIT 3 CRIT 2 CRIT 3
INVEST 2 INVEST 1 INVEST 1 INVEST 3 INVEST 2
PM ° [2,4] | PS * [2,4] | Rw ee [25] | NE e [2,5] | CT e 2,71 HE o [2,4]
Materials production and Production of chemicals and Railway engineering Nuclear energy Cognitive Hydrogen
processing solutions technologies energy
COMPLEXITY 2 COMPLEXITY 2 COMPLEXITY 3 COMPLEXITY 2 COMPLEXITY 3 COMPLEXITY 2
CRIT 2 CRIT 2 CRIT 2 CRIT 3 CRIT 3 CRIT 3
INVEST 2 INVEST 2 INVEST 1 INVEST 1 INVEST 1 INVEST 2
CF ee [2,4] | Sh ee [2,2] | BC e [2,3] | GS e [2,4] | HP e [2,3]
Animgl husbandry and Shipbuilding industry Distributed ledgers Geographic information Hydropower
breeding systems
COMPLEXITY 2 COMPLEXITY 3 COMPLEXITY 3 COMPLEXITY 2 COMPLEXITY 1
CRIT 3 CRIT 2 CRIT 2 CRIT 3 CRIT 2
INVEST 3 INVEST 1 INVEST 2 INVEST 3 INVEST 2
PG ee [2,4] | TP e [21] | Ph e [2,3] | Or ee [2,0] | SO oo [2,0]| SE e [2,2]
Crop Pmd“c“"ﬂ and Heat and power Preventive aqd therap_eunc Organic fertilization Soil technologies Solar energy
selective breedin . . drugs (including vaccines and
9 engineerin management
g 9 antibiotics) g
COMPLEXITY 2 COMPLEXITY 2 COMPLEXITY 3 COMPLEXITY 2 COMPLEXITY 2 COMPLEXITY 1
CRIT 3 CRIT 2 CRIT 2 CRIT 1 CRIT 1 CRIT 3
INVEST 3 INVEST 2 INVEST 1 INVEST 3 INVEST 3 INVEST 2
MR e [2,3] | Fl e [2,4] | MD e [2,2] | HF e [2,1] | HH ° [2,1]
Mining operations Food processing Medical devices Healthy human nutrition Human health
solutions technologies
COMPLEXITY 2 COMPLEXITY 2 COMPLEXITY 2 COMPLEXITY 3 COMPLEXITY 2
CRIT 3 CRIT 3 CRIT 2 CRIT 1 CRIT 2
INVEST 2 INVEST 2 INVEST 3 INVEST 2 INVEST 2
. 2020 2023 2025 2028
Mature technologies
2020-2025 2025-2030

12




TECHNOLOGICAL SOVEREIGNTY CHALLENGES

"PERIODIC TABLE" OF TECHNOLOGIES (2/2)

AGI eee 301 | AR/VR e 2,31 | QC e 26] | CM ® [2,4]
Artificial General Augmented and virtual reality Quantum Technologies for complexity
Intelligence communications systems management
COMPLEXITY 3 COMPLEXITY 3 COMPLEXITY 3 COMPLEXITY 3
CRIT 3 CRIT 1 CRIT 3 CRIT 3
INVEST 3 INVEST 2 INVEST 1 INVEST 1
Mn e [2,4] | Mt e [2,4]  BS eoe [2,2] CS o [2,4]
Manufacturing New materials andlisubstances Managing natural and Advanced
organization synthetic biosystems lifecycle communication systems
(laser, etc.)
DIFFICULTY 2 COMPLEXITY 2 COMPLEXITY 3 COMPLEXITY 3
CRIT 3 CRIT 3 CRIT 2 CRIT 3
INVEST 2 INVEST 2 INVEST 2 INVEST 1
Sn e [22] | Ge e [2,11 | Sp ° [2,3]
Sensorics Genetic engineering technologies Sattelite-based management
COMPLEXITY 2 COMPLEXITY 3 COMPLEXITY 3
CRIT 2 CRIT 2 CRIT 3
INVEST 2 INVEST 1 INVEST 1
DE eee [25] | Ch oo [2,0]
Distributed power generation Low-tonnage chemistry
COMPLEXITY 3 COMPLEXITY 2
CRIT 2 CRIT 2
INVEST 3 INVEST 2
TE e [20 | NT e [2,0] | CH oo [2,1] | H0 oo [2,0]
Geothermal Neurotechnologies Carbon and methane lifecycle Water lifecycle management
energy management
COMPLEXITY 1 COMPLEXITY 3 COMPLEXITY 3 COMPLEXITY 3
CRIT 2 CRIT 3 CRIT 2 CRIT 2
INVEST 2 INVEST 1 INVEST 1 INVEST 2
WE e [2,2] TF oo [2,0]
Wind energy Terraforming
COMPLEXITY 1 COMPLEXITY 3
CRIT 3 CRIT 2
INVEST 2 INVEST 2
Mb e [2,1]
Production of preparations,
including microbiological ones
COMPLEXITY 3 ) ) )
crit3 | The period for achievemgnt of technology maturity
INVEST 2
2028 2030 2033 2035 2050
2025-2030 2030-2035 2035-2050

Maturity period

Example of a cell of a "periodic
table" of technologies

- -
! Assessment of "valence" (K1) of technology
1 from 0O to 3 for placement in the table of technology sovereignty
| calculated by the formula:
1
1

TS = KIxW1 + K2xW2 + K3xW3 + K4xW4 + K5xW5

technologies along the "Y" axis

- — — — 4 Al technology is a high-valent one and has

K1. Valence - 3

F==—=======1

el |

1
1
1
:
1
-4 technologies along the "X" axis
1
1
1
1
1
\

more than 20 specialized applications in
various industries such as: agriculture,

TS (Al)=3x 0.3+

1

1

: medicine, power grid management, etc. It is 3 : 8% ; N

I one of the most end-to-end technologies today ’

! 3x0,2+

- 3x0,1=[3.2]

| Conclusion: technology has a direct
- -+ impact on sovereignty (TS >= 2)
1

-

Initials and name of the technology

1
: Al - (artificial intelligence) : !

Al ‘e

Artificial
intelligence

COMPLEXITY3 -+-------------
CRIT3 ---------- .
INVEST 3 -|------ :

Estimation of investment K

cycle duration (K5) of :
technology from 0 to 3 |

Maturity score (K3) of the

I
1
1
I
I
|
I
K3. Maturity - 4 X
I
I
I
technology from 0 to 4 for |
placement in the table of :

Al technology currently has an r -
investment cycle duration of less than 5 1

Fz’(r)ozdsUCt.iVity P'ﬁ'teéu" as T]a”y ask202(‘)|_| years, which makes Al-enabled projects |
- its application in the market wi investment-attractive |

become economically viable .
1

Al technology will reach the "technology

~.- - -

Score in terms of complexity
management (K2) 0 to 3

Technology criticality |

score (K4) from 0 to 3 |
1

1
Al technology has a direct impact 1
on critical infrastructure, as many digital and *

Al technology generates a large number of new

“‘I systems and has a high internal dynamics, which
, leads to its self-complication. Al regulation needs physical infrastructures are expected to be |
1 to be done at an ethical level managed on the basis of Al-enabled systems 1
: in the future :
\

PR
Integral assessment of

The use of technology has
an impact:

@ on energy
@ on space on
@ person

The period for achievement
of technology maturity:

Al 2020-2025
HE 2025-2030
0C 2030-2035
CS 2035-2050
MR Mature technologies

13




TECHNOLOGICAL SOVEREIGNTY MODEL
MASLOW'S HIERARCHY OF NEEDS AND THE GOALS OF THE STATE

Self- ¢ Development
actualization of civilization
Care for the planet

and the future of
civilization

Respect 7 International
and recognition «  recognition

Science and research,
recognition of merit, institutions
of reputation and trust, including
international ones

Social affiliation + Integration into the world-system
« and interconnectivity

International cooperation,
communications and transport

- em wm | e e =

Safety and security - Safety and health
", of citizens

Legal institutions, public health, dealing
with pandemics

- e e | = = = =

Physiological needs Energy, food, production

3 Means of production, extraction
A and processing

(according to A. Maslow)

HUMAN NEEDS CHALLENGES OF COUNTRY/STATE

k = = = = = =
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TECHNOLOGICAL SOVEREIGNTY MODEL

RUSSIAN COMPANIES AND PROJECTS

COUNTRY/STATE
NEEDS

A

Development of
the civilization

PATTERNS OF
THINKING AND
PERCEPTION

1/4

cT

Cognitive

technologies

ropUsOHT

National media ~ RF - Russian
ontent

c
broadcasting
platform

Foresight

yTusRics

Global Leadership.
Image Platform

MENTAL MODELS

MODELS OF STATE /

MUNICIPAL / PUBLIC ADMINISTRATION

CcM

Complexity management technologies

rocrex

)

Platform solution for Russian

authorities”

Federation public

Intelligent transportation

system

senvices platform

N secrmn

.
& 3HAK

National digita labeling
of Moscow

MANAGEMENT MODELS

International
recognition

Integration into the
world-system and
interconnectivity

Safety and health
of citizens

Energy, food,
production

CLIMATE TECHNOLOGIES

CH

Carbon and methane LC
management

@ pocrupomer KEmuane

Unified national system for

monitoring of climate-active
substances”

Reforming of

Digital modular calculation of
methanol production

greenhouse gas emissions

1
1
1
1

y

Y memnoence |
1
1
1
1

CLIMATE TECHNOLOGIE

TRANSPORTATION

H.0

TF

Water LC Terraforming
management
sonbuan 6 MEPUCTEMA

TROMKA

Digital SW management
platform, water sensorics*

unsuiable for agriculture®

T
1
1
1
1
1
1
1
1
1
|
S

Soil regeneration and soil formation on soils

GS

Geographic information

Satellite control technologies

Sp

En

Engine manufacturing
technologies

‘application of digital twins

software package

1
PRODUCTION

A acksH

Software i the field of automation
of design and production activiies

PLM system for product
Iifecycle management

§ il
I E C H N O LO( ; | E S @arve Hpexc & ceeP . sard? vias) DN G sstroncs £ ca
Geographic nformationdata  Geoanalytcal laform  Digtal model of Innopolis Spocialzed low-orbit mul-satelits constellations*  GLONASS. Gonets-D1M  Platform for TV and radio | Production f turbafan engines (PD-14 (MS-21)
platforms "Geometry" city ISPRS. br ‘and gas turbine engines
T T T
1 1 1
XG ' AR/VR ! QcC ! cs
1 1 = 1
( :( )lVl M l ] | \I | ( ;A | I O N Wireless communication 1 Augmented and virtual reality 1 Quantum | Advanced communication systems
(4-5G) | | communications | (aser, etc.)
M7 ! ! a !
I E‘ : H N O LO G I E S & | & cBEP | PID oo @ TA3NPOMBAHK | (&) TA3NPOMBAHK
vPTES 1 Sber ARIVR Lab" 1 Backbone quantum network® Q3ATe | (QSpace
Production of base stations for the 5G. ! ! Interuniversity quantum network” ! Satellite quantum key distribution*
1 . 1
1 COMMUNICATION TECHNOLOGIES 1
T T T
1 1 1
BD ! Al ! AGI ! BC
DIGITAL ! ! !
Storage and analysis of 1 Atificial intelligence 1 STRONG Al 1 Distributed registries
big data
SERVICES ' | |
- 1 1 1
% CBEP  SHpeKC , @ ceEP SHpekc , |
Al as d river Platforms forstoring, computng.  Servio for distbuted data procossing | based on Al Digtl systems based on A1 | | National blockchain plaform
and analyzing big data el hat) ¥ 0 Neuro
I service. | 1
1 1 1
1 DIGITAL SERVICES !
T T T T T T T
1 1 1 1 1 1 1
HF + HH | NT | Mb | Ge | BS | So | Or
1 1 1 ' N 1 - ) 1 . 1 ) 1 ) '
Human healthy nutrition Human health Neurotechnology Production of preparations including Genetic engineering technologies Life cycle management of natural Technologies for soil Fertilizer production
B I E H AN D \echnologies 1 {echnologies 1 ! microbiological preparations ! ! and synthetic biosystems ! environment ! technologies
1 1 1 1 1 1 1
M E D | C I N E Samno 1 & g 1 BEURSTREND “@Rpsorics neiry LR 1 BICCAD 1 ..,.:.v. 1] 1 5 g @ [ I ¥yPamxum  Opionovatic | &£00cArP0 ¥ YPAMXUAM 1R
Precision fermentation. cellular  Marker-assisted ! Health saving platform [T — Neuro-controlled Mind Tracker for  Development of bionic: 1 proguction of dosage forms and Full cycle of drug U i Gonetic Sequencing National Genetic ! Adgalwinotthe Cerebral  Databases of digital 3D 1 Mcronutents or Microbial preparations. ! Full cycle o fertiizer production
nutition, healthy microbiome genomic 1 1 exosieleton of the hand® ' repding 1 pstances” S| nter Iformatn Datsbsser | CardiovesCUlar Syslem”  3.organcid  modelsof the human | ol fertly  for pant protecton and |
selection \ \ interpreting brain interfaces” \ \ \ body" | consenalon nutrion based on soi |
signals® fertity analysis
1 1 1 | 1 1 1
1 1 1 BIOTECH AND MEDICINE 1 1 1
T T T T T T
1 1 1 1 1 1
DT | Ch | Mt | Sn | Me | MC | Mn
| I I ' ! Mechanical ! Production
P R( ) I ) | | C I I O N Digital twins | Low-tonnage , New materials and | Sensorics | Microslectronics X i X ;
chemistry substances Engineering organization
1 1 1 1 1 1
/72
emL | [ p— | [o) e 1 I 1 mikron esapuc T wuanon  EINMST | Iy ! (5]
\ oo | \ e 23 \ = \ \ o
Platform for the ‘Supercomputer modeling | Production of \ Full production cycle of Production of composite | Sensor manufacturing | Controller manufacturing Processor design and architecture 1 Production of domestic units and. | Unified sectoral quality
ent and and engincering analysis low-tonnage chermicals carbon fibercreation materils assembies for high-precision management system.
1 1 1 1 1 1
1 1 1 1 1
1 1 1 1

NE

Nuclear power

POWER

INDUSTRY,

FE

Technologies to improve the efficiency of
mineral extraction

HP

Hydropower

WE

Wind power

SE

Solar power industry

TE

Geothermal power

2] (2]

(o]

[

Digital twin of the field

Manufacture of

Tachnology of neutron
eensing ot depeeils. Hydraulic turbines

sensing of deposits.

Hydrogenerator

Nuciear po
il and IV generation production

t
1
1
1
1
1
@ELSIB 1
1
1
1
1
1

wind power systems

XCBEA (5] ) psreen
Fulllfe cycle technology for Production of Tochnology of Photovolaic calls based on

o cneTEMA

Fuel cellpropulsion systems

modules and colls

Block-module
GeoPPs for transportation systems and

refueling stations

POWER INDUSTRY

Hydrogen power industry
Q e

Hydrogen production at the
electrolysis plant

(&) TA3POMBAHK

HiTEX

Production of tank-container
transportation

ES

Energy storage devices

(@) TA3TIPOMEBAHK

Production of electrochemical systems for

(0]

Production of universal

hydrogen

s for
liquid

tationary

d storage of and modules

liquid hydrogen

DE

Distributed smart grids

@ S Opsaten
Smart Grid physical Digital power grid
and softwere systems st

25 UICKPA

Inteligent control
systems of the electric
power industry.

* Technology in the process of development or implementation
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TECHNOLOGICAL SOVEREIGNTY MODEL
RUSSIAN COMPANIES AND PROJECTS (2/4)

(& CBEP

BD

Storage and analysis of
big data

SIHpekc

Platforms for storing, computing

and analyzing big data

Service for distributed data processing

(& CBEP

models (GigaChat). Kandinsky neural network

Al

Artificial intelligence

SlHpekc

Digital systems based on Al and large language Digital systems based on Al and generative

language model (YandexGPT2). Neuro
service

DIGITAL SERVICES

HF

HH

NT

Mb

modules and cells

POWER INDUSTRY

T T T T
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
Human healthy nutrition ! Human health ! Neurotechnology ! Production of preparations including !
technologies I technologies I ' microbiological preparations I
1 1 1 1
1 1 1 1
1 PR — 1 — . 1 1
Samko | S . NEUBSTRENR NEURDoTICS neiry MR . BICCAD .
1 1 1 1
1 1 1 1
Precision fermentation, cellular Marker-assisted 1 Health saving platform 1 Neurobarometer* Neuro-controlled Mind Tracker for  Development of bionic !  Production of dosage forms and Full cycle of drug !
nutrition, healthy microbiome g:lr;?:ggz : : exoskeleton of the hand* reading and prosthesis and neural : biotechnological substances development* :
| I interpreting brain interfaces* 1 1
: : signals* : :
1 1 1 1
1 1 1
: :  BIOTECH AND MEDICINE
1 1 1
T T T T
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1
DT . Ch : Mt . Sn .
1 1 1 1
1 1 1 1
Digital twins | Low-tonnage X New materials and | Sensorics |
! chemistry ! substances : :
1 1 1 1
A ! 1 . 1 (] 1
cML & ! 5] CUCTEMA  CHBUR ! & o T urexma ! o 3 !
POCATOM 1 POCATOM | 1 POCATOM Pocrex 1
Platform for the Supercomputer modeling : Production of : Full production cycle of Production of composite : Sensor manufacturing :
development and and engineering analysis 1 low-tonnage chemicals | carbon fiber creation materials 1 1
application of digital twins software package : ! : :
1
1 1 1 1
1 1 1 1
1 I
| | PRODUCTION
T L T i T T
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
Nuclear power ! Technologies to improve the efficiency of | Hydropower X Wind power X Solar power industry X
' mineral extraction ! ! ! !
1 1 1 1 1
1 1 . 1 1 1
HAUVOHATbHER 1 1 ! HOBABMH, ! !
(4] P | paean (5] [ s ©ELSIB . (4 ' XCBGA (4] ) unigreen !
POCATOM ! POCATOM ! ! ! POCATOM !
1 1 1 1 1
Nuclear power technologies of Fusion technologies ! Digital twin of the field Technology of neutron ! Manufacture of Hvdrogenerator ! Full life cycle technology for ! Production of Technoloay of Photovoltaic cells based on 1
Il and IV generation : o sensinggcs)/f deposits | Hydraulic turbines yprcxgjluction | wind power systems | heterostructure polysilicon pr%uction heterostructure technology |
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 '
1 1 1 1
1 1 1 1
1 1 1 1

* Technology in the process of development or implementation

16



TECHNOLOGICAL SOVEREIGNTY MODEL
RUSSIAN COMPANIES AND PROJECTS (3/4)

AGlI

STRONG Al

BC

Distributed registries

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
: National blockchain platform
1

1

1

1

1

DIGITAL SERVICES

Ge

Genetic engineering technologies

Or

Fertilizer production
technologies

BS

Life cycle management of natural
and synthetic biosystems

So

Technologies for soil
environment

¢ RO ey G S %% @ﬁw ¥ YPANXUM O Bionovatic £ ®OCArPO’ ¥ YPANXUM Y incse
POCHE®TS KYPMATOBCIN MHCTHTYT. s s =
Full Genetic Sequencing National Genetic A digital twin of the Cerebral Databases of digital 3D Micronutrients for  wicrobial preparations Full cycle of fertilizer production
Center” Information Database* cardiovascular system 3D-organoid models of the human soil fertility - for plant protection and
body* conservation  nytrition based on soil

T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
: fertility analysis
1

BIOTECH AND MEDICINE

Me MC Mn

Microelectronics Mechanical Production
Engineering organization
Jzal M Bailal :
i = m MicT 9 ’A A .
mikron €33ABUC  =ZZL-= MILANDR mucr (D Balke ] [4) >, [——
Pocrex POCATOM
Controller manufacturing Processor design and architecture Production of domestic units and Unified sectoral quality Software in the field of automation
assemblies for high-precision management system. of design and production activities

PLM system for product
lifecycle management

T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 "
| machine tools
1

PRODUCTION

TE

Geothermal power

HE

Hydrogen power industry

ES

Energy storage devices

DE

Distributed smart grids

~ (©) TA3NPOMBAHK 2) rA3NPOMBAHK ~
O Jia PoHEPA
GPYCFMAPO @ CUCTEMA " HITEX t’ . u’ rockon (D TABPUAA IAEKTPUK Opluggplay
LI pE o oadiutaotmidn) Blanceni
Block-module Fuel cell propulsion systems Hydrogen production at the Production of tank-containers for Production of electrochemical systems for Production of universal Smart Grid physical Digital power grid Intelligent control
construction of GeoPPs for transportation systems and electrolysis plant transportation and storage of liquid stationary applications and storage of lithium-ion cells and modules and software systems district systems of the electric
refueling stations hydrogen liquid hydrogen power industry.

POWER INDUSTRY

* Technology in the process of development or implementation
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TECHNOLOGICAL SOVEREIGNTY MODEL
RUSSIAN COMPANIES AND PROJECTS (4/4)

CT

Cognitive
technologies

@ FOPU3OHT
SnerpaCinema 2040 -~ TVBRICS

RF - Russian Global Leadership
Foresight Image Platform

National media
content
broadcasting
platform

MENTAL MODELS

CM

Complexity management technologies

roc ey
yeayry s

Russian
Federation public
services platform

€ D uecthbiin

rocrex ) 3HAK

Platform solution for
authorities*

Intelligent transportation
system of Moscow

National digital labeling
system

MANAGEMENT MODELS

Carbon and methane LC

A poCrMaPOMET

Unified national system for
monitoring of climate-active
substances™

CH

managem

O

POCATOM

Digital modular cal

greenhouse gas emissions Methanol production

H.O

Water LC
ent management
Y BOJbLUAS
/// ﬂ'émﬁ:ﬁf B TPOMKA

Reforming of Digital SW management

platform, water sensorics*

T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
culation of !
1
1
1
1

CLIMATE TECHNOLOGIES

TF

Terraforming

é MEPUCTEMA

Soil regeneration and soil formation on soils
unsuitable for agriculture®

GS

Geographic information
systems

®2ruc  SlHpekc (5 CBEP

Geographic information data
platforms

Geoanalytical platform
"Geometry"

u\NngleLls

versity

Digital model of Innopolis

city

Sp

Satellite control technologies
BARL' Mifs Cgrmnammm gz sitronics’ socnocnoe

GLONASS. Gonets-D1M
ISPRS

Specialized low-orbit multi-satellite constellations*

TRANSPORTATION TECHNOLOGIES

@i

Platform for TV and radio
broadcasters

En

Engine manufacturing
technologies

(]
La

Pocrex

Production of turbofan engines (PD-14 (MS-21))

and gas turbine engines

XG

Wireless communication
(4-5G)

'A M T
ne c
MPTESA

Production of base stations for the 5G
standard

AR/VR

Augmented and virtual reality

(< CBEP

Sber AR/VR Lab*

QC

Quantum
communications

a Poccuiickue
T7O i sopon

Backbone quantum network*

COMMUNICATION TECHNOLOGIES

(©) TA3NPOMBAHK
Q3ATE

Interuniversity quantum network*

CS

Advanced communication systems
(laser, etc.)

(©) TA3NPOMEBAHK
(QSpace

Technologies

Satellite quantum key distribution*

* Technology in the process of development or implementation
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TECHNOLOGICAL SOVEREIGNTY MODEL
APPROACHES TO COMPLETING THE TECHNOLOGICAL SOVEREIGNTY CHALLENGES

actualization 1 of civilization
1
————— = = = =

1
Respect 1 International
and recognition ! recognition
1

Social affiliation ! Integration into
! the world-system and
: interconnectivity
1
1

Safety and security ! Safety and health

of citizens

Energy, food, production

1
1
1
1
Physiological needs !
1
1
1
1
1

HUMAN NEEDS
(according to A. Maslow)

CHALLENGES
OF COUNTRY/STATE

At each level of the pyramid of state objectives are placed
technologies that will have a significant impact on technological
sovereignty in the horizon of 2030-2036. The technologies are
structured into nine groups, forming the Model of Technological
Sovereignty of the State.

To build sovereignty, the state must hold the "keys" to technology
- advanced basic science and education programmes, advanced
standards, and widespread adoption of artificial intelligence and
new materials.

PATTERNS OF THINKING
AND PERCEPTION CC_:l_

tect?r?gllogiees ________________________________
MODELS OF STATE /

CM

Complexity management
technologies

MUNICIPAL / PUBLIC ADMINISTRATION

CLIMATE TECHNOLOGIES Carbon and Water LC Terraforming
methane LC management
management
GS Sp En
TRANSPORTATION TECHNOLOGIES Geographic information  Satelite control Engine manufacturing
systems technologies technologies
COMMUNICATION XG ARVR — QC CS
ireless Augmented and Quantum Advanced
TECHNOLOGIES communication virtual reality communications communication
systems
(laser, etc.)
DIGITAL SERVICES BD Al AGI BC
Storage and analysis Artificial STRONG Al Distributed
(AI AS DRIVER) of big data intelligence registries
BIOTECH AND HF HH NT Mb Ge BS So  Or
Human healthy Human health Neuro- F‘roduclitqn of Genetic Life cycle ’ Technologies Fertilizer
iriti i reparations engineering management of fi il oducti
M E D I CI N E te;unglg:es (EemagEs (e i in‘():luding technologies nalgral and envﬁrozz:em ‘:(;hnggg)igs
microbiological synthetic
preparations biosystems
DT Ch Mt Sn Me MC Mn
PRODUCTION Digital twins Low-tonnage New materials Sensorics Microelectronics Mechanical Production
chemistry and substances Engineering organization
POWER NE FE HP  WE SE TE HE ES DE o
Nuclear power Technologies to Hydropower Wind power Solar power Geothermal Hydrogen Energy storage Distributed
I N D U STRY improve the efficiency industry power power industry devices smart grids

of mineral extraction

THE TECHNOLOGICAL SOVEREIGNTY MODEL

These "keys" reside in centres of competence - leading technology companies developing
cutting-edge products and platforms.

The state technological sovereignty model is decomposed into a more detailed set of
industry technological sovereignty models:

« for technologies of a certain level (e.g. energy level)
« for technologies of a certain domain (e.g. extraction efficiency technologies)

CIVILIZA-
IONAL TARGE
SETTING

INDUSTRY / SECTOR LIFECYCLE

(value chain)

BASIC RESOURCES

ARCHITECTURE OF THE INDUSTRY
TECHNOLOGICAL SOVEREIGNTY MODEL:
LEVEL LOGIC

The definition of levels of the industry model of technological
sovereignty is based on the pyramid of basic human needs and
goals of the state, and it is possible to distinguish 3 macro-levels:

CIVILIZATIONAL TARGET SETTING

INDUSTRY/SECTOR LIFE CYCLE

BASIC RESOURCES
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TECHNOLOGICAL SOVEREIGNTY MODEL

ENERGY

1/4

EP

Energy fairess policy*

MENTAL MODELS
Al

Reliability and flexibility management

Opluggplay -

ENGNEERING A Textonorin

Opluggplay
it
Digital power grid district Intelligent control systems of
the electric energy industry

Smart Grid physical and
software systems

ME CM

Micro power systems Complexity Urban multi-infrastructure
management management management
Fopcant (&) Soepamenre

Droid-energy manager for smart
management of consumption and own
energy sources by consumers®

Network balance management

1
1
1
1
1
C stk PO ST G ERAOR 1
1
| New generation electric public
tities*™
1

MANAGEMENT MODELS

IE BE

Internet of energy* Biological energy
generation*

NFT

NFT-energy (energy transfer
via digital assets)*

SE

Space energy industry

T
1
1
I . P
| (generation and transmission)

_____________ e
1
UM : SN . CN : RE

Unmanned technologies for \ High voltage DC / AC | Closed nuclear fuel cycle* | Renewable energy waste

production, extraction and | supernets | disposal*

processing mineral resources | | :
1 1
1 1

ADVANCED TE;CHNOLOGIES

Technologies for compressed and Inverter based on Directional wireless batch

Energy routers

High temperature Self-repairing grids

liquefied hydrogen transmission IGBT-modules superconductivity energy transmission
technologies based on
SHF / lasers
an
[§] cucTEMA a-fnpulunsnzmmc CgﬂepOKc 75 POCCETH 3:::;.’.-”@

Fuel elements and fillng stations
(with electrolysis)

IGBT modules of industrial production
for medium frequencies

Energy router” Laser-based energy transmission

technologies*

High-voltage transmission lines.
with sel-restoration function

HTS materials and electric engines
on their basis

ENERGY TRANSMISSION TECHNOLOGIES

PsH

Pump-storage power plants

8 Pyclnapo

PSPP creation

Potential energy

Electrochemical energy

sNa

Kinetic energy
KE

Kinetic energy storage
device

1

HB X
1

1

% KINETIC
1

1

1

1

1

Gravity storages

sLi

Lithium energy storage
devices

T

1

1

1

1

N4 !

POCATOM A S— 1
ineneray

1

1

1

1

FB

Flow-through accumulators

pMe
Post-metal-ion energy
storage devices

Na-ion batteries

MeTH

Production of universal lithium-ion
accumulators and modules.

Gravity electric energy storage
device based on lifing and loading
mechanisms *

Super-flywheel with generator * Electrochemical systems for stationary
applications on the basis of flow

through redox batteries

Key materials for Na-ion
batteries’

Key materials for sold state
accumulators with structured
metal anodes’

1
1
1
1
1
| @mﬂ 3ueprosanac
1
1
1
1
1

1
1
1
1
1
1 Skoltech
1
1
1
1
1

ENERGY STORAGE

Solid

SS

state storage

systems

@ POCATOM

Metal-hydride hydrogen

storage systems.

GT

HP (E) LPG NR PW

Photovoltaic transformers

Em

PE

BR

Gas turbines with high
capacity

Obtaining hydrogen
(electrolysis)

G POCATOM

Production of hydrogen on do-
mestic assembly electrolyzers

Gas liquefaction tech-
nologies

Reactor units of various types

1

1

1

1

1

1

@ oaK . CUCTEMA P Hosarak @ POCATOM : XCBGCA
1
1
1

Serial gas-turbine engine with high capacity Domestic assembly

electrolyzers

Natural gas liquefaction VVER-type reactors, thermal-neutron

reactors, fast neutron reactors

Full cycle of production of solar batteries

ENERGY TRANSFORMATION

High-resource electric motors

NEKTPOHOMEHT

Electric motors and electrical generators of
new generation

Electric power units based on
new principles (plasma, etc.)

@ POCATOM

Plasma accelerator with external magnetic
field for plasma rocket engine with increased
propulsive effort parameters *

Biomass energy
disposal

RECYCLING
KX TEcHRoLGeY

Gas generator units and
pyrolysis plants

TP

Hydrocarbon power industry

NE

Nuclear energy industry

Q POCATOM

SE

Solar energy industry

D) unvicreen

TF

Geothermal energy industry

Photovoltaic cells based on heterostructure

Wind energy industry

WE

Hydropower industry

HP HE

Electrochemical generation

FP

Thermonuclear fusion

9 POCATOM

T T T
1 1 1
1 1 1
1 1 1
1 1 1
9 1 1 1
] U p 1 1 nology Jomen N 1
' ? Pycluapo @ ommeina CUCTEMA (o
4\/‘/*’5.5' G £ o o TATNEFT i NP ! XCBEA e & ©fELss ! s
1 1 1
Cleaning machines for coal extraction Gas-turbine drives for gas Remote monitoring and Uttra-viscous oil produc- Generation lll and IV nuclear power Production of heterostructure modules. Block-module construction of GeoPPs Fullife cycle technology for wind Manufacture of Hydrogenerator Fuel elements, electrol fusion technologies*
in mining faces compressor units management of oil and gas tion technologies I technologies I and cells energy systems hydraulic turbines production I
equipment on the basis of 1 1 1
industral Interet
! ! ENERGY GENERATION INDUSTRIES !
T T T T
Combustion (oxygen platform) | Nuclear chain reaction | Photovoltaics | Heat 1 Mechanics | Atomic nuclei integration reaction
1 1 1 ! 1
Wo Pe C Ga Pe 1 NE ! Su ! Term | Wi Ti Hy ! FP
Wood Peat and combustible shale Coal Gas Qil : Nuclear energy : The Sun : Earth core energy | Wind Water tides and low tides Water current : Controlled thermonuclear fusion
1 1 1 ! 1
1 1 ; ! 1
! ! ENERGY SOURCES X X
H Li B C Al Si \ Mn Co Ni Cu Zn Ga Rh Pd TR Pt u Pu
Hydrogen, deuteri- Lithium Boron Carbon Aluminium Silicon Vanadium Manganese Cobalt Nickel Copper Zinc Gallium Rhodium Palladium Rare earth metals Platinum Uranium Plutonium
um, tritium

BASIC ELEMENTS

* Technology in the process of development or implementation
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TECHNOLOGICAL SOVEREIGNTY MODEL
ENERGY (2/4)

PsH

PSPP creation

Pump-storage power plants

8 Pycluapo

Potential energy

Gravity storages

device devices
@mfﬂ QHeprosanac "Y‘ "0’ POCATOM E(
Energy Efficiency Technology inenergg

Gravity electric energy storage
device based on lifting and loading

Kinetic energy

KE

Kinetic energy storage

HB sLi

Lithium energy storage

Production of universal lithium-ion
accumulators and modules

Super-flywheel with generator *

mechanisms *

KINETIC

ENERGY STORAGE

GT

Gas turbines with high
capacity

@ onx

Serial gas-turbine engine with high capacity

g’ POCATOM

Production of hydrogen on do-
mestic assembly electrolyzers

HP (E)
Obtaining hydrogen
(electrolysis)

Domestic assembly

LPG

Gas liquefaction tech-
nologies

NR

Reactor units of various types

6’ POCATOM

@ Hoearak

Natural gas liquefaction
technology

VVER-type reactors, thermal-neutron

electrolyzers reactors, fast neutron reactors

ENERGY TRANSFORMATION

TP

Hydrocarbon power industry

b o R
FOPTMHCHII Hﬁgﬁa 6 ”‘3 II p I] M Poctex Poctenekom nykownn

Cleaning machines for coal extraction
in mining faces

Gas-turbine drives for gas
compressor units

Remote monitoring and
management of oil and gas
equipment on the basis of
industrial Internet

// TATNEFT

Ultra-viscous oil produc-
tion technologies

NE SE

Nuclear energy industry Solar energy industry

UNIGREEN
technology
Mini NPP XCEBECA
Generation Ill and IV nuclear power Production of heterostructure modules
technologies and cells

1
1
1
1
1
1
1
1
1
1
Photovoltaic cells based on heterostructure :
1
1
1
1
1
1
1
1
1
1

6’ POCATOM i

ENERGY GENERATION INDUSTRIES

Combustion (oxygen platform)

Wo
Wood

Pe

Peat and combustible shale

C
Coal

Ga

Gas

Pe

Oil

Nuclear chain reaction Photovoltaics

NE

Nuclear energy

Su

: The Sun

ENERGY SOURCES

H

Hydrogen, deuteri-
um, tritium

Al

Aluminium

Li

Lithium

B

Boron

C

Carbon

Si

Silicon

\Y

Vanadium

Mn

Manganese

Co

Cobalt

Ni

Nickel

BASIC ELEMENTS

* Technology in the process of development or implementation
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TECHNOLOGICAL SOVEREIGNTY MODEL
ENERGY (3/4)

Electrocheimical energy

sNa

Na-ion batteries

FB

Flow-through accumulators

SS

Solid state storage
systems

pMe

Post-metal-ion energy
storage devices

\ meTH

Key materials for solid state
accumulators with structured
metal anodes*

Skoltech @ POCATOM

nnnnnnnnnnnnnn

1
1
1
1
1
1
1
1
1
1
N\ 1
inenergy 1
1
1
1
1
1
1
1
1
1
1
1

Electrochemical systems for stationary
applications on the basis of flow
through redox batteries

Key materials for Na-ion
batteries*

Metal-hydride hydrogen
storage systems

7
N

ENERGY STORAGE

PE

Electric power units based on
new principles (plasma, etc.)

PW BR

Biomass energy
disposal

RECYCLING
TECHNOLOGY

Em

Photovoltaic transformers High-resource electric motors

6’ POCATOM

Full cycle of production of solar batteries Electric motors and electrical generators of

new generation

Plasma accelerator with external magnetic
field for plasma rocket engine with increased
propulsive effort parameters *

Gas generator units and
pyrolysis plants

ENERGY TRANSFORMATION

XCBCA E SNEKTPCHOMEHT

TF WE

Wind energy industry

HP

Hydropower industry

HE

Electrochemical generation

FP

Geothermal energy industry Thermonuclear fusion

to’ POCATOM
&,

%) @ELSIB

[MAWHHE

HOBABWUHA HALMOHAMBHbIA
POCATOM A WCCNEQOBATENGCKMI LIEHTP

QY K/PYATOBCKHIA HHCTHTYT.

8 Pycluapo

O

Block-module construction of GeoPPs Full life cycle technology for wind Manufacture of Hydrogenerator Fuel elements, electrolyzers Thermonuclear fusion technologies*®
energy systems hydraulic turbines production
Heat Mechanics Atomic nuclei integration reaction

Earth core energy Wind Water tides and low tides Water current Controlled thermonuclear fusion

ENERGY GENERATION |N|:;)USTR|ES
| Term 5

ENERGY SOURCES

Cu Zn Ga Rh Pd TR Pt U Pu

Copper Zinc Gallium Rhodium Palladium Rare earth metals Platinum Uranium Plutonium

BASIC ELEMENTS

\

* Technology in the process of development or implementation
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TECHNOLOGICAL SOVEREIGNTY MODEL

ENERGY (4/4)

processing mineral resources

EP

Energy fairness policy*

MENTAL MODELS

Al

Reliability and flexibility management

Oplug&play

ENGINEERING

Digital power grid district

% UICKPA

- TEXHOMormm

Intelligent control systems of
the electric energy industry

Oplug&play

ENGINEERING

software systems

Smart Grid physical and

Micro power systems Complexity
management management
{=orcant o o o

Droid-energy manager for smart
management of consumption and own
energy sources by consumers*®

ME CM

RUSSIAN POWER SYSTEM OPERATOR

Network balance management

MANAGEMENT MODELS

Ml

Urban multi-infrastructure
management

9 | cbepaHepro
4@ | AesenonmeHT

New generation electric public
utilities™

NFT

NFT-energy (energy transfer

via digital assets)*

UM

Unmanned technologies for

production, extraction and

IE

Internet of energy* |

SN

High voltage DC / AC
supernets

BE

Biological energy
generation®

CN

Closed nuclear fuel cycle*

ADVANCED TECHNOLOGIES

SE

Space energy industry
(generation and transmission)

RE

Renewable energy waste

disposal*

HT

Technologies for compressed and
liquefied hydrogen transmission

Fuel elements and filling stations

(with electrolysis)

* Technology in the process of development or implementation

IM

Inverter based on
IGBT-modules

Cﬁ-\ MPOTOH-3NEKTPOTEKC

IGBT modules of industrial production
for medium frequencies

NT

Energy routers

“&/smartEPS

WHTenneKTyanbHbIe
SNEKTPOIHEPrETUeckne
cucremsl

Energy router*

HC

High temperature
superconductivity

CynepOxc

HTS materials and electric engines
on their basis

ENERGY TRANSMISSION TECHNOLOGIES

SHN

Self-repairing grids

i“ﬁ POCCETH

High-voltage transmission lines
with self-restoration function

WT

Directional wireless batch
energy transmission
technologies based on
SHF / lasers

ey’
NDELIETD i
wIrikr s IIU

Laser-based energy transmission
technologies*
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MENTAL MODELS

TECHNOLOGICAL SOVEREIGNTY MODEL
PERSPECTIVE SPACE TECHNOLOGIES AND SERVICES

GSP

Cross-cutting global
space policy (new treaty
on international space law)

INTERNATIONAL PROTOCOLS

Unified protocols for
orbit exploration and
private resource allocation

GP Gl
Rules for the exchange
of information about

the situation in near space

CONTROLLING THE MOVEMENT

CA

Satellite collision
avoidance systems

Sl
Technologies for
monitoring and

CS
Real-time satellite
constellation

ST
Space debris
disposal systems

OF SATELLITES IN ORBIT e s e
("Space Traffic Police")
SCrf HCN SCs QcC

MULTISENSORY
SATELLITE PLATFORMS

Satellite cluster for
receiving and
transmitting loT
radio waves

Interorbital (GEO, LEO, VLEO)
satellite cluster for hybrid
communication networks with

dynamic frequency

A quantum computer
cluster (a set of
connected quantum
computers) in space

Cluster of radar satellites for
receiving radar data

distribution

Radio frequency lines

Optical communication lines Hybrid systems

T T
1 1
RF ! oLrl OLal ! RL
| N T E R_SATE L L | TE C O M M U N | CATl O N Systems with antennas : Laser systems with Laser systems without : Systems that combine radio
and modems | beacons (for tracking laser beacons (algorithms and , frequency and optical
| beams between satellites) onboard sensors for | inter-satellite communication
| autonomous tracking) | technologies
DM GG Al SD FP DS RE
Creating maps Geo-GPT based Training neural Collecting scientific Remote sensing Data processing Remote transmission of
of magnetic fields, on mixed data networks and Al data data streaming and and storage in orbit energy between satellites
biogeochemical changes, etc. models storage ("server in orbit") using microwave or laser
S PAC E S E RVl C ES BAS E D based on Al-mixed data on satellites technologies
loT PN IR GR GIS
Smartphone to Satellite Internet High-precision Aerospace-Ground-based Over-the-horizon drone Real-time Software for managing
satellite technology of Things navigation real-time Internet control in different GIS satellite dimensions

environments

BD

GROUND SEGMENT
OF SATELLITE COMMUNICATIONS

Terrestrial radio stations
for bidirectional communication
with satellites

The terrestrial segment of space communications

IPn GN
Radio frequency signal Communication network
conversion technology management centers
for transmission
over IP networks

Software-defined
ground stations

Satellite communication subscriber equipment

MR MT

Modems and routers Mobile terminals (manual,
transport,quick-deploy,

including those with active
phased array antenna)

uT

User terminals

SfG

ST
GEO fixed terminals
(small aperture,
large reflex systems)

Al Hs RV sA sO IR up L URP
S E N S O RS AN D DATA P RO C ESS | N G Al for on-board Hyperspectral Radiomonitoring Satellite active Optical surveillance Infrared remote Universal payloads Lidar Ultra-high resolution
data processing observation phased array antenna (visible range) sensing of the Earth for hybrid communication payloads in the optical range
from Space networks
3D QC xG D2D QE QST SR VH

PROMISING TECHNOLOGIES FOR LOW-ORBIT
SATELLITE CONSTELLATIONS

Al-optimized 3D communication
based on the integration

of LEO satellite retransmission
and stratospheric drones

Quantum Communications 5G, 6G communication

technologies

communication technologies

Direct device Key storage in orbit Quantum signal teleportation

Software-defined
radio communication

Real-time Very High
Throughput Satellite (VHTS)

Chemical engines

Plasma engines

Electric motors

Ramijet engines

EEa

Hybrid engines

Alternative engines

and launch vehicles of rocket engines

LAUNCH PLATFORMS

launch vehicles

] T T T T
1 1 | 1 1
1 1 | 1 1
MANEUVERING SATELLITE HdE sp BS ! HP | IE EE HVE IEf ! eJ | et o ECE . Ssa
Single-fuel hydrazine Bipropellant Butane propulsion | Helikon-based 1 Grating ion engines Electromagnetic Hall effect thrusters lon fuel-free engines 1 Compressed air 1 with ambient air Engines that combine | Motion of a satellite using
E N G I N ES engines propulsion systems system 1 plasma engines 1 (on xenon) engines (using atmospheric ] ramjet engines 1 intake as fuel the advantages of chemical | a photon pulse to generate
1 1 gases as fuel) 1 1 and electric motors | thrust ("solar sail")
1 1 | 1 1
SMALL SPACECRAFT cs Qs AS DS Fs PS Ces SMP
A R C H | T E CT U R ES CubeSat Quasi-satellite Aerial satellite DiskSat flat satellite Miniature Femtosatellite (ChipSat) "Panel satellite” consisting Fault-tolerant "cellular satellite” Satellite modular platform
(stratospheric drone) (payload of a satellite on a drone) in the shape of a disk for ultra-low orbits for distributed sensor networks of several interchangeable panels with several independent subsystems (around the payload)
AN D FO R M FACTO RS and swarms in space with different functions
LAUNCH VEHlCLES : Launch platforms
RP 3D GT uw RE CcP EP CE RJ MS : RU ML HL ofP
AN D E N G | N ES Reusable liquid 3D printing Galvanization technologies Ultralight launch Reusable Chemical propulsion Electric propulsion Combined propulsion Air-jet engines Miniaturized, highly integrated | Training ground Mobile launcher Launch pads for Marine launch
’ propulsion systems of engines for the production vehicles launch vehicles systems systems systems (RAMJET + LRE) propulsion systems | for ultralight platforms heavy platforms
1
1

Stratosphe Ultra-low Equatorial orbits

/

Polar orbits

Sun-synchronous

Low-orbit satellite (LEO) Medium-orbital satellite

Geostationary and geosynchronous satellite High-orbit Satellite (HEO)

N\
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TECHNOLOGICAL SOVEREIGNTY MODEL
DRONES AND NEAR SPACE (VER. 2.0)

SC

Drone celestial
civilization

MENTAL
MODELS

Exploring the Digital Sky

ES MA uD in the 21st century requires

UAV MARKET

Reference Regional Drone achieving technological
M O D E L ?;enanfos opeﬁto&s‘ un]ﬁcatlon for . t
ibrary for network- socio-economic
dron:;y use based market effects soverelg n y

architecture

SC MN

T
1
1
1
Satellite 1 Mesh
1
1
1
1

oL HWC

T
1
1
1
Laser-based 1 Hybrid
1
1
1

drone-to-drone communication
communication networks
technologies

communication communication
networks

COMMUNICATION
AND CONTROL s e
TECHNOLOGIES

FPV drones with Channel-forming Interference- Collision Software control
control interference-resistant GNSS avoidance channels
communication receivers technologies

1 1 1
| 1 1
1 1 1
1 1 1
fiber optic cable 1 equipment for resistant I detectionand 1 of communication
1 1 1
1 1 1
| 1 1
1 ! 1

T T
1 1
1 1 .
BD ' Al Al MN ' Sim
D I G I TA L S E RVI C ES Big data storage I Al'to process data from Onboard Al Neural network ! Digital
and analysis ' payloads (on the ground) (edge computing) based services with ! simulators
(on the ground) : multimodal data :
1 1
1 1
DOA DD ST HSD AC

AIRSPACE SECURITY
TECHNOLOGY

Communication
and navigation
suppression

Drone detection
systems (radar, optical,
acoustic detection)

Identification «Friend or
Foe» (based on
end-to-end drone

High-speed drones
with onboard Al and
active influence

Air checkpoints
(aerostats, quasi-masts,
airships)

microwaves, kinetics) reconnaissance tools

identification) technologies modules
T T T
1 1 1
AE ! ReR ! IC ! Hs AR AS SC

Active exposure | Electronic and | Infrared | Hyperspectral Airborne radar Acoustic sensors Docking

D R O N E PAY L O A D S modules (lasers, 1 radio-technical 1 cameras 1 cameras assets systems
1 1 1
1 1 1
1 1 1
1 1 1

Open-source hardware architecture

DRONES, SYSTEMS AND ) ICS cm _NM NmP
rone and component Information and Composite Real-time microelectronic neural .
constructive security materials Neuromorphic processors for

COMPONENTS MANUFACTURE digta wins

technologies Atificial Intelligence onboard Atrtificial Intelligence

1
1
1
network modules for onboard :
1
1

SG

Low-Earth orbit communications and

quasi-satellites control satellite constellation

C O N T R O L Gn(']?ungl Sg?rol s;l)ir;ts E Dr:::g)on E Strat:lsfheric
INFRASTRUCTURE : '

compression ignition

__________________ S
EARTH ! AIR SPACE
T T T T T T T
1 1 1 1 1 1 1
R 1 R 1 1 1 1 1 1
DRONE POWER Li ! pLi ! NS ! ES 1 En ! DE 1 JE 1 HE

1 1 1 1 1 1 1

Li-ion (Li-Pol) energy | Post-Lithium-lon | Mobile charging plants 1 Electric engines 1 Internal combustion engine 1 Detonation internal 1 Jet engines 1 Hybrid engines
CA PAC ITY storage devices 1 Batteries 1 1 1 with homogeneous charge 1 combustion engine 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
I I 1 ] [ 1 1
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TECHNOLOGICAL SOVEREIGNTY MODEL
TECHNOLOGY OWNERSHIP ASSESSMENT SCALE

TECHNOLOGY "KEY"
OWNERSHIP

TECHNOLOGY DEVELOPMENT FACTORS

TECHNOLOGY

OWNERSHIP LEVELS

VALUE

1. SCIENCE

2. EQUIPMENT

3. NEW MATERIALS

4. DIGITALIZATION

5. PERSONNEL

* In-house ontology and
development core, ability
to manage product
generations

* Control of basic
resources for technology
development

* Concentration of
competencies and scale
of cooperation

Minimum sufficient technological
sovereignty (TS) level — possession
of technology "keys" required for the
development and serial manufacture
of a sovereign product.

KEY

CHANCE

CRISIS

‘_

Developed network of research
centers, laboratories and
institutes actively operating in
this field

Availability of significant
scientific achievements
recognized on national
and international level (e.g.
breakthrough technologies,
unique procedures, high-
efficiency solutions)

High patent activity: large
number of registered patents,
includingones in international
registers, with a wide range of
application

Sovereign platforms based

on this technology have been
established or are being
developed to ensure scalability
of its application

Leading Russian companies
possess advanced products
and centers of excellence

* Forward-looking preparation
programs have been launched

points

* Developed network of research

centers, laboratories and
institutes actively operating in
this field.

Availability of significant
scientific achievements
recognized on national
and international level (e.g.
breakthrough technologies,
unique procedures, high-
efficiency solutions).

High patent activity: large
number of registered patents,
including ones in international
registers, with a wide range of
application.

High publishing activity: regular
publications in top-rated
scientific journals, reports at
top-level conferences, high
citation rate of papers.

* Modern advanced equipment.

* High performance and
reliability.

* Equipment manufacture
localization >= 90%.

* Full cycle of material
development and manufacture
(from raw materials to finished
product).

* Unique materials with patent
protection.

¢ Active introduction into the
industry.

* Export of materials to global
markets.

* In-house Al-platforms and
algorithms (e.g. generative Al,
computer vision).

* Digital solutions are integrated
into key industries.

 Export of digital products.

* The demand for technology
specialists is completely met.

* Developed system of
specializations: Bachelor’s
program, Master’s program,
postgraduate program, as well
as intermediate vocational
education programs.

Availability of competent
teachers and experts
providing a high training

level. Continuous updating of
academic programs according
to the current technology
requirements and trends.

points

Availability of several

research centers or scientific
organizations involved in the
development of the technology
(not more than 1-3 centers).

There are individual domestic
scientific developments, but
their scale and significance are
substantially inferior to global
equivalents.

The dynamics of growth in the
number of studies (patents,
publications) is poor, with no
notable progress in recent
years.

* Basic equipment requiring
modernization to meet
the modern technology
requirements.

* Import dependency.

* Equipment manufacture
localization level >25%<90%.

* Limited manufacture of
materials (raw material import
dependency).

* There are engineering
developments, but no scaling.

* Implementation in pilot
projects.

* Implementation of adapted
foreign solutions.

* Local digital services (e.g. for
the public sector).

* Dependency on foreign
algorithms.

There is a shortage of
specialists (more than 70%
of the demand is not met),
but the situation is gradually
improving.

There are academic disciplines
or courses related to the
technology, but their coverage
and depth are not sufficient for
complete training of staff.

In the long term (5-10

years), an improvement

in the shortage of staff is
expected due to graduation of
specialized program students.

* Absence of systematic
considerable efforts in this
technological field. The gap
is widening

point

Complete absence of
specialized research centers,
laboratories or institutes
involved in the development of
the technology.

No recorded scientific
achievements by domestic
scientists in this field.

No patents related to the
technology listed in national or
international registers.

* No domestic equipment for
manufacture according to the
technology or complete import
dependency

* Total dependence on imported
materials.

* No in-house development.

* The use of out-of-date
analogs.

* No in-house Al solutions.

* Use of foreign platforms
without adaptation.

* Lack of digital infrastructure

Critical shortage of specialists
in this technology (over 90% of
the demand is not met).

Absence or highly limited
number of academic
disciplines, courses or
programs related to the
technology in question.

No specializations in
universities or colleges.

Critical shortage of specialists
results in dependency on
foreign staff or technologies.
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TECHNOLOGICAL SOVEREIGNTY MODEL
ARCHITECTURE OF THE TECHNOLOGICAL SOVEREIGNTY MODEL BY INDUSTRY

house development lines provide this

THREE TECHNOLOGY OWNERSHIP LEVELS

The government in collaboration with industry-leading companies is developing a roadmap to

. . . s — In-house development lines provide this technology for 2-3 succeeding generations
achieve the target level of technological advancement. The roadmap contains activities focused KEY | Sove:eign i tech'nology T glob'af’r:arkets'
on development of key factors:

— Russian solutions and approaches form the international technological standards
- Science is stimulating creation of the new generations of technologies.
Sovereign platforms have been or are being created on the basis of this technology,

- Equipment is essential for implementing of technologies. which allow for scaling its application
M ial includi d terial CHANCE Leading Russian companies possess advanced products and competence centers
B aterials (|nc uding modern materna S)' Early preparation programs have been deployed
B Dlgltallzatlon' CRISIS — Absence of systematic considerable efforts in this technological field.
. . ) Th is wideni
- Staff required both currently and in the long-term perspective (2030-2050). © gap s Widenng

Minimum sufficient technological sovereignty (TS) level — possession of technology ‘keys’
required for the developmentand serial manufacture of a sovereign product

2030
2025

Implementation of activities,
including international cooperation
and collaboration

lllustrative example
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TECHNOLOGICAL SOVEREIGNTY MODEL
INTERNATIONAL COOPERATION ON DEVELOPING TECHNOLOGICAL SOVEREIGNTY

Technological sovereignty model (State 1) Technological sovereignty model (State 2)

2024  2025-2029 2030-2035 2024  2025-2029 2030-2035

Interaction of states at the level of mental
models, worldviews, and civilizational
frameworks

Interaction of states at the level of specific
technologies (joint development program
for Technological Sovereignty)

Interaction of states at the level of specific
technological fields (exchange of best
technologies between two nations)

. Technology proficiency

> Interaction on developing

@) Underdeveloped technology technological sovereignty

Consortia of companies with
cross -cutting technologies
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