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RESULTS OF 2020S FORESIGHT (1/2)

MOST PROBABLE SCENARIO SEQUENCE

NEW LEFT-WING NATIONALISM

New exclusiveness (built upon
genotypes and lifestyles)

Reset of student loan debts in the
USA and end of the rating era

Mass nat|onal|zat|on of

Stability

D

The League of Nations 2.0 (control
over “bio” and “cyber”)

“Venturization” for traditional industries (e.g.,
railway) in the developed countries (USA, Europe)
and “"spread” of the Silicon Valley model

Technological oppression or digital
democracy?
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Fundamental natural technologies development
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*In case of trigger actuation some of the events
happen faster than is shown on the map
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The most desirable scenario for Russia

Franchises of leadership types
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RESULTS OF 2020S FORESIGHT (2/2)

KEY EVENTS AND TRENDS ON THE WORLD MAP

SPACE

Technological frontier: handling the space issues for e
improvement of quality of life on Earth (autonomous
settlements, power industry, etc)

Formation of SpaceNet - o
struggle for leadership in colonization

USA as the global defender of the Internet 5G + o
space Internet as the essential ICT-infrastructure

NORTH AMERICA

“Bipolar” “big States” - English-speaking North and
Spanish-speaking South

Decrease in “Protestant drive” with extension of influence of
Spanish-speaking/Catholic culture

Politics and culture feminization - start of “Decline of
the West regime”

“Spread” of the Valley to several growth points
(money and brains)

Leader of “green” “post capitalism” in technologies

Production reshoring in the USA
and neo-rooseveltianism

Formation of ventures for senile industries
“Wheat Musk”
New power industry models

Global defender of ICC (informational and communicative
competence)-infrastructure

SOUTH AMERICA

Monroe doctrine 2.0: active return of the USA to Latin America

“First repartitions” in the course of reindustrialization of the USA
(Peru, Guatemala, Columbia, etc)

EUROPE

Supplier of “green” humanism (or re-arrange- o
ment of SD on ecological basis)

TURKEY

Technology hub
Industrial leader

Turkey as the beneficiary
of global repartitions

RUSSIA

designer of a new techno-unit
Global project launch area (North Europe) e

Blackmail on unity

New strong ideas in rearranging Europe
(trigger - the choice of Germany)

Reshoring and new industries
Rearranging the social democracy project

»

IR O »
Fight for seabed '« distan

~ EuroMex: e———— Tunisia,, andsecean floor Afghanistan
North Africa as “Factory '“‘1‘,' Cair
of Europe” (’b C (» (%
(& Baluchistan Calcutta 1]
Egypt ) :
Saudi Arabia
=
Africa as “New SEA” o

=
W Mumbai Myanmar

& |Tﬁ Lagos (%
Venezuela African 1SIS? .——(& f.) O @

CAR
Ivory Coast %
" ’_@ . Congo Reassertion of Ethiopea
Competition _for(;hﬁ refsources I Kinshasa éb——‘ “First repartitions” for
in Guif of Guinea Gy of Guinea : China and others
Tanzania
(h. : Digital finance center é
Bolivia Mozambique

BRAZIL

Attempt of creation of industrial and technological center
independent of the USA (incl. BRICS part)

Attempt of creation of Portuguese-speaking center of force

FIRST END-TO-END

New agricultural production areas

Technology hub

PAKISTAN

Probable unity between Pakistan and China
Buffer between China and USA e

ARAB GULF

Transition of the Middle East
conflicts to the Gulf

“Drawdown” of the economies e

o AFRICA S

Development of resources for “depopulated” and o
“digital” economy

Struggle for the resources in the Gulf of Guinea o
New “Marshal plan” e
Area of collision of interests of China, India, «

» Technology hub
in South Africa

Area of collision of interests of
China and India (for inheritance

Decision making center in Eurasia and

¢ Challenge of the Turkic world A new provider of “green” energy
(atom, hydrogen)
e Circle of ‘friends” Road Shanghai - Paris
(series of border disputes) )
T Rediscovery of the Northern Sea Route
()
@,
O

STAKES OF RUSSIA

“Food as the new oil”
Exporter of security (technologies)

OCEAN

Global ocean project as a point of a new
consolidation of second-tier countries

Ocean as a “global provider”
Terra-forming in the oceans
Underwater robot engineering
Underwater armament race
Neonations

JAPAN

Remilitarization of Japan

New partner of ASEAN
Export of “old age technologies”
CHINA
Claim to global leadership
¢ Chinese internationalism
¢ “New Comintern” or global “Great harmony society”?
e China as a defender of global environment
China as the leading exporter of environ
. USAclone in technologies

fiii Ganges Valley b . Full technological alternative to the USA in all fields

Q)
(»\ Taiwan
Hong Kong(b
1]

Mekong [l south China sea

» Growth in MIC export and cyber security (“Great
Chinese firewall”)
':a Bangkok Philippines New solutions in food for billions

" End of Hong Kong as an International
’&Kuala Lumpur e Flight of the Chinese billionaires (and return

v of millionaires)

\ 4 Singapgre "ﬁ,' e Return of talented people to motherland

) o
East of Indonesia SOUTH‘EAST ASIA
O)

Conflicts supported by Continuation of industrialization of ASEAN
India and China (incl. “island factories”)

“Security umbrella” for technological and
economic allies

Bangladesh

New GFC after crisis in Dubai

Tribal conflicts

PACIFIC COUNTRIES

Unmanned logistics system for ASEAN
Mariculture center

INDIA

Q)
\ Transition of the production facilities from China to India
Indian ocean as the area of priority interests of India AU STRAL'A
e Probable unity between India and Iran Chance of stepping-up of the

¢ Climate refugees technological leadership with
* “Indian world” at the coast of Indian ocean consideration of demand of India

USA for the resources and port infrastructure of the USA
G LO BAL PO Ll Cl ES P ) ¢ Conflicts on the buffer territories of India and China and ASEAN
0) MONEY BOX PROTECTION RESOURCE )
capital storage place global security provider . key resource extraction HOLE
(’b place of instability and
FACTORY HEAD ENERGY conflicts
place of industrial production decision making center energy solution provision center
BRAIN 'u“H' SCRAPYARD
Island 1 Island 2 Island 3 Island 4 Island 5 @) GARDEN . @) place of science and @ TRANSIT place with troubled

Probability of 907 Probability of 900/ Probability of 3 0(7 Probability of 3 07 Probability of 10(7 place of huge agricultural technological development place of logistic flows ecology
occurrence: 0 occurrence: 0 occurrence: 0 occurrence: 0 occurrence: ol production concentration concentration




CENTENNIAL FORESIGHT

We have no way of predicting future events a hundred years into the future — but we can try to see the goals of our movement
into the future and distinguish desirable scenarios from undesirable, possible from impossible.

Challenges of the 21st century We want to understand what methods we can use to pave the way to an inspiring and achievable future, and what that future might be.
. : : : @ Dynamics of crises and confl icts in the process of transformation
We are rapidly entering the dynamics of “catastrophic . . .
development”, the “evolutionary pressure” is maximized. @ Diagram of the key challenges of the 21st century. Map of events manifesting global
ecosystem, technological and socio-cultural challenges Affmation of the dominance of
Civilization finds itself at an inevitable fork in the road - either Gradual increase of turbulence Zone of revolutions, wars and saclal catastrophes the new way of life

it changes the principles of its existence or it perishes. The

solution is to make the process of sociocultural evolution not The challenges of the 21st century are vast and

. f varied, but they share several key common features: Risk of collapse of nutrition, health, water, Application of lethal
forced, bUt managed- OUF Cha”enge is to recognlze the next N transportation and fi nancial systems technologies under Al
level of complexity, taking us out of the disaster zone into a S  The challenges - and humanity’s response o &""0‘
new stability. to them - will fundamentally change the —
world we live in. No country in the world will The existing socio-econom- 7 >
be able to escape their impact and sit back. ic paradigm £z
32
8%
8¢
= ° = S
5 Adaptation The challenges are extremely complex, they o€ The second wave of risks:
5 are what are known as wick-ed problems. For 22 the Arctic, oceans, etc,
=i Y 2 them, there are no solutions within existing ® :ag
’ . ° familiar policies and accepted strategies, *Q@
LA é The irreversible p and no workable solution will be final. Q@Q@‘ o rFr:raSr:ifaecsl:;Etions o .
8 collapse of the 8 es . ong-term consequences:
ﬂ 2 Dickelel ® All challenges will have to be met not only @*@ aranotwar e ;:23,%;22‘;2}‘,;"5"9;‘{? foration.
o and not so much at the level of national o® _ )
N Dominance of fhe decisions, but at the level of building a forward- Q ﬁ;ﬂ;";;g' fcts and 0
new ey ot A looking system of treaties and alliances. All _/ Unfolding a new \
@ H / challenge groups will require skillful diplomacy. way of ,,?e
“ ' )
We must become : / . Assembling the “cef f
. H g A successful response to the challenges the new way of life
arCh Ite CtS Of th e future _ ¢ Atundra methane will require the creation of next-generation }
. .. ' ? . ] . Eont organizational tools - whether they are 2021 203 2050 20 2121
not be its victims o ghostof : restructured systems of government or markets 5 5 75
great war : that operate beyond economic rationality.
Richard Buckminster Fuller, American architect, o ¢ ﬁ!?g:;:gl;h:cean ) oo petrars
designer, engineer, inventor, philosopher, i) p 4, Cimat migatn : oxidation
mathematician, and writer. o crisis H . i . . .
« . Zong : | Decision Space: “stakes” of the Centennial Foresight and systemic moves
forid War d
of/'eb 1 Unfolding of a new socio-
0/(//_ 1 technological mode [2030s-50s]
&, '
o !
o A | X Goooosdbocod cocodoososonconcaccotd
Threats and changes AN >
g 4 @ %N ¥y catastrophe in the End-to-end 2 or End-to-end global
i H The first climate \ S, oceans . -t
The threats of the coming decade - an ongoing global ol ”“”@ % technology packages : policies
pandemic, waves of social protests in the West and East, ¢ O% ¢ Geoengincering z
Cold War tensions between the US and China - are strong p.c: “Viral Surf "o meates £
enough to call into question humanity’s prosperous future. p : ‘9{% Nature-based ethics, s
. “ ” 9 1d d ®
But beyond the horizon of the 2020s, a “long 21st century’ © “Hot" struggle : 4‘% 4, Nano utor " inking &
i i i iti i against H trol 7o)
I|els bc_efore humanity. The ongqmg_tra_nsmon does vjotl imply a ] ey P Ty 4 contro i :
rejection of the resources and institutions of the existing N : new way of life [pre-30s] @ 2 .8e > >
T . . . . . 3 ER A o
global civilization, but will necessarily and radically rethink | U U R I > N % “Cell" of the new % 3 g &9 m%
and transform them. The old governance structures and Error of Al ;:nntrolling ¢ m?;";;e:fc“e'c'a £ way of life c28 & S
o g ” s T . o 229
value systems will “dissolve” in the new civilizational contour O o o 5 552 & %
- and the challenges of today will “dissolve” with them. VY Ecoterrorism ,'§ .
( c' Enabling technologies Q
This is the time of “practices of the future” - new activities W Seeoner (@ ¢ { o o
/ warfare transportation...]

and formats of life. It is time for a new everydayness to

“Don’t change Yourself”

emerge in the lives of every person, every community and é’ k “ P —
e e 2021 g | 2121

2035 2050 2075 2121 L%
\ %ﬁ %Zé%
o o 9, %‘y”
Foresight techniques 5,
%
o,
We have created a special method of work that combines the . i i Lo 5 Hor
best global practices of long-term forecasting and Economy Control systems Socio-cultural practices Worldview and thinking >
programming. @ Energy transition End-to-end policies @ Universities of the future cultivation @ Feminist thinking )
. . . @ Regenerative economics Preventive assimilation into the future [c Lgarning ecosystems for the full human &% Hybrid (collective) intelligence g
Uz (i ssissiion @ o _group Wi, Wil t(?ok placeifrom @ Economy of suffi ciency and self-realization Empathic management techniques lifecycle - @ Engineering of anthropo-bio-techno-cenoses E
July 21 to July 27, 2021 in Veliky Novgorod, involved more L @ A culture of holistic health o ) G o
than fileadi R o fi [l ientist trategist @ Emission of new values Absolute weapon L ) @ A meta-language of living complexity £ New justice
an fileading Russian futurologists, scientists, strategists, ; - @ Culture of the Earth’s inhabitant : [policy and culture]

innovative entrgprenegrs from all over the c_ountry -and @ Multi-level ecosystem management Polmfal actors for new Space.s @ Altemative habitat areas %’
more than ten international experts of the highest level, The rights of post-human subjects E
involved in the creation of long-term programs of country and
world development on the topics of countries, cities, climate,
future production and social activities and much more. The following ten privileged directions have been identified by the Centennial Foresight as possible long-term priorities for our country:

1. Fulfilment of potential of Russia as the large-scale world holder of the natural capital. 7. Transition to educational eco-systems: the education shall accompany the man along the Humanity, very simplistically, has a few basic lines of behavior:
All of us, every inhabitant of planet Earth, from the 2. Proactive position in terms of energy transition agenda: Russia shall form a long-term entire “f? journey - from birth to last days of his life. ) 1. Confrontation (or mitigation): we can combat threats by changing the reality around us. New technologies are
super-rich of Manhattan to the slum dwellers of strategic environment with reference to the global energy transition. 8. Prototyping of “over-barrier” civilization: creation of the network of experimental small the main means of struggle.

P ; 3. Preventive measures on inevitable cascade of world disasters: Russia may become the sustainable settlements constructed in the logic of “cooperation with the nature”. 2. Acceptance (or adaptation): we can accept the changes taking place as a new reality - and try to change our
Mumbai, are not so much hostages as creators of world leader in dealing with emergency situations of all types, some kind of “World SES". 9. The cultural values of the Russian civilization within the “Culture of the Earth’s lifestyles, our culture and our thinking to meet the changing conditions.
the changes that are happening to us. 4. The solution package for global security: provider of the basic food stuff for the territories inhabitant”. 3. Transformation (or conversion) is the most comprehensive strategy, where a “new assemblage point” is sought
affected by crisis-related and catastrophic exposures. 10.Institution and practical experience in strategic dialogue about the f_uture: establishment and then an attempt is made to change both “self’ and “world.”
5. Development of the technologies for nature-based intelligent eco-systems of communication involving the key stakeholders (including the business circles, social 4. Denial (or desensitization): not a strategy of action, but rather a “strategy of inaction” - a situation in which
(anthropo-biotechno- coenosis). movements, activity communities) in different scopes from the local to national level. growing challenges are deliberately ignored or pushed to the periphery of public debate, usually in the hope
6. Integral health management system that they will “dissipate” on their own.



HORIZON 2040 (1/5)

PROJECT CONCEPT

Andrei
Belousov

Svetlana
Chupsheva

The Horizon 2040 project is an attempt to conceptualize
Russia's identity. Russia declares itself as an active player in
the world, on world platforms.

The question arises: what is Russia, what is its subjectivity?
The answer to this question is very important, it is the basis of
what all countries that have subjectivity and sovereignty have
- a strategic dialog within society and between the state and
society to develop basic concepts and ideologemes. We've
had almost none of that so far, unfortunately, because it's a
very complex topic.

We set ourselves the task of forming a vision of Russia's
further development in various spheres and areas: from
healthcare and food security to new technologies and the
space industry.

This is how the Horizon 2040 special project came into being,
where together with a large pool of experts, scientists, and
analysts we develop scenarios and models for the development
of society and the economy, explore opportunities to improve
climatic conditions and demographics in Russia, as well as to
maintain our country's leadership in the energy sector. Our
project is open to all concerned and active citizens who are
ready to participate in the fate of Russia.

58  Centennial
Foresight

EZE  Horizon 2040
Sy Report

Horizon 2040 is a platform for strategic dialog to
define Russia's position in the international arena
of 2040, as well as to propose scenarios for long-
term domestic development in key areas.

The project has already brought together
more than 130 leading Russian experts in the
fields of demography, ecology and climate,
energy, technology, space, health, food,
socio-culture, and economics.

Framework and sequence of work

Today, the international community finds itself in a
historic period of breaking the political, economic and
social order, launching the transition into a new
format of world interaction.

To maintain its status as a leading world power,
Russia must have a clear vision of its future and define
its subjectivity.

Understanding the direction of development of
global and Russian socio-economic trends will allow
us to form the main options for the vision of the
future and try to elaborate long-term development
strategies and create specific action plans.

Step 3
Economy

Stage 2
Power industry

Zm Foresight

3
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Technologies Demographics
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1
1
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Socioculture Medicine !
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1

1
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1
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Stage 1
Climate
processes




HORIZON 2040 (2/5) FOOD

What will define the food

World 2024

Key issues: market over the next 30
years?
Biorevolution in precision :
® What trends are shaping the global fermentation P - Growth in global food demand
food da?
o0¢ agene - (in South-East Asia and Africa)
® What are the key threats, challenges and opportunities 1,000,000 $/kg protein ~ Fighting for the health of nature (reducing

facing the domestic agribusiness sector? a

the load per unit of nature)

10,000
® Can the model of advanced development bring the - ~ Climate change
!ndustry to a fundamentally new technological and 10 . Agrarian diet: 300 kg per Urban diet: 900 kg per
infrastructural platform? person per year person per year - A healthy diet for urban
| | I I I | I I I ? 400-2000 kcal / 1400 kcal 3500 kcal: up to 30% empty
China, 1961) Cereals calories, up to 50% waste
2000 2010 2025 O oot crops Pl s e - Emergence of "breakthrough”
technologies in food production
( & Promising # Doubtful-promising Futile
/ BASIC TECHNOLOGIES BIOTECHNOLOGIES
4 = T ~ ; !
Protein %7 3
sources 4l A e
. e : : H“k‘q
\ # LIVESTOCK & AQUACULTURE & PROTEIN FROM & CROP PRODUCTION # PROTEIN FROM & PROTEIN FROM # "CELL MEAT" 4 ALTERNATIVE
BREEDING (breeding and cultivation of ALGAE (plant-based MUSHROOMS MICROORGANISMS PROTEIN SOURCES
(milk and meat) aquatic organisms) meat and milk)
/ BASIC TECHNOLOGIES BIOTECHNOLOGIES
=
Sources '
| . f

P Sl a

\ # LIVESTOCK & CROP PRODUCTION 4 ALGAEOIL & MICROBIAL FAT "CELLULAR FAT"
BREEDING
/ BASIC TECHNOLOGIES BIOTECHNOLOGIES
J R SR TEe
1b'h-~**“f .,
Sources of

sugar substitute

\ & CHEMICAL 4 VEGETABLE & SWEET & CASCADE FERMENTATION
(aspartame) (stevia) PROTEINS



HORIZON 2040 (3/5)
Russia 2040

Russia should be one of the beneficiaries of the growing global demand for food. Although today its exports exceed $41
billion a year, this is two to three times less than the leading countries supply to the world market.

Development of exports of a wide range of agricultural products and foodstuffs to almost 160 countries already stimulates
new investments, construction of modern enterprises, attraction of highly qualified personnel to the industry.

FOOD

1. Protecting what we have

The challenges of today:

Efficiency per unit of nature

- Dependence on genetic material in crop — Alternative system for assessing the

production and livestock breeding

- Dependence on technology to ensure efficiency

- Human capital deficit (in science, production and
agriculture)

prospectivity and "greenness" of technologies

—————

@ Technical regulations inside

@ Export support

Risk: the probability of a future drop
in demand for agro-industrial
products from today's importers.

«

Options / scenarios

EXPORT 2040

$50-60

billion

»

// Earth \\
The Challenges of tomorrow: ,’ \\ 2. Advance development and betting on the high limit
] . \ .
- i i N o Contribution \ Creating our own knowledge economy through the
- Threat of losing stable markets (China and India) ,' Air (climatic to CO | transformation ofthe business-science-state socio-
- Redistribution of food import-dependent markets ! conditions) emissions | economic model.
through new technologies I| ll Prerequisites: EXPORT 2040
- Loss of soil fertilit \ I
Y \ I (+¥) Russian science in $1 00-150
' Impact / biotechnology i
) . ' on bio- Water )/ Resources for the high end billion
The Russian North and the ideas of \ diversity /
R \ Y .
Sergel Zimov \ P The_ challenge_ls to transform the
S L7 socio-economic model.
- Permafrost thawing and the "methane bomb" N - - ’ /
- Pastoralism as a source of animal protein S~ -7
Food in Russia — RN .

horizon 2040 @

Russia is a global player in food

access to technology / geopolitical influence / own
green revolution / 200 million tons of grain, 46
million tons of oilseeds, 18 million tons of meat

Russian Biotech

import substitution in minor
ingredients and advanced
development in new technologies

Proprietary genetics

crop production and livestock
breeding

&S
Stewardship of resources

efficiency, unit of nature, waste,
healthy lifestyle

(%

import leader in the new growing
food market



HORIZON 2040 (4/5)

Safety

Factor tree

Preparation e

Import e

Food technologies o

Preservation, storage and o
packaging technologies

Compound feed production e

Egg production/ e - - - - -
poultry production

r-o UAV

E-—o Transportation machinery
i--e Agricultural machinery
o Agricultural aviation

- -o Digital platform

1

Lo lot

+ -» DB and digital twins

. - Electricity
L .o Telecommunications

+ -« Communications
L .e Transportation network

e Waste recycling
e Earth

L e T

e Instruments and tools

Foreign Policy o
Regulation o
Ideology e

Seed production e- -

Personnel

Processing of
raw materials

Politics

Supporting
industries

Providing for food
security and
competitiveness of
Russia on export
markets

Industrial food

Logistics

Demographics
of markets
and
consumption

Global
markets

International
trading platforms

Research and
development

FOOD

--o Meat ~-e Grain
! 1
L —s Poultry - - Oilseeds
+ - Ready - - Technology and equipment
. products !
! 1
: . _o Meat . _e Grain
1
! i__. Poultry E-—o Oilseed
| + e Finished - - Technologies and equipment
1 1
: ' goods :
1
[}
1
1
1
1

___[- _¢ Greater India market
_______ _e PRC market

- -|--o SEA market

-|- -e Africa and Arab
countries market

L _¢ Poultry

goods

L _¢ Poultry

« o Finished
goods

- -o Selection

l Genetics

\ . Veterinary
.« Medicine

Lo Grain

+ -» Oilseed

I

- -» Technologies and equipment

o Grain

; - Oilseed

I

- - Technologies and equipment

1 . . .
- - Genetic engineering

+ 1
Forage ._4: Poultry Production ¢ i
Food e - Crop Production ® -*
Aquaculture Livestock ®
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HORIZON 2040 (5/5)

Challenges and solutions

SCENARIOS

Rough escalation

Agro-industrial complex disconnection from
international cooperation caused by
sanctions

Provocation of collapse in the Russian agro-industrial complex as a result of escalation of
sanctions pressure from Western countries in all areas of cooperation: termination of supplies of
technologies, equipment, reproductive materials, ingredients and shutdown of operating units.

Soft escalation

Forcing Russia out of world
markets by non-market methods

Provocation of refusal to consume Russian food by creating an unacceptable image of
Russian products as allegedly unethical, unhealthy, unecological (dirty).

Missing technological leap.

Lagging behind in breakthrough technologies for affordable,
healthy and environmentally friendly food

Loss of "tomorrow's" markets and strategic competitiveness as a result of the lack of focus on
the development of scientific, technological and human resource base for the creation and
scaling of new-generation technologies (industrial production of alternative proteins and fats,
cellular meat, precision fermentation, etc.).

"Force Majeure"

Inaccessibility of markets due to force
majeure circumstances

Loss of opportunity to export agro-industrial complex products and disruption of technological and
logistical chains as a result of military actions, pandemic, sabotage, natural and man-made disasters.
Closing the Straits. Failure to deliver products to buyer countries.

"Not ready for a change in demand patterns”

Loss of existing markets as a result of
changes in demand

Falling revenue of the Russian agro-industrial complex as a consequence of demographic, cultural,
political changes in foreign markets, primarily in China and India (population decline, change in
consumption structure, change in consumer stereotypes, policy of self-sufficiency of importing countries).

"There's no one to work in the countryside."

Acute shortage of qualified personnel in
the agro-industrial complex

Inability to achieve the set goals of the agro-industrial complex development due to the lack of trained
personnel in rural areas due to the mismatch of living and working conditions to the demands and
expectations of modern man.

/
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FOOD

ROADMAPS

Toward technological sovereignty in the agro-industrial complex

Providing for long-term sovereignty of the agro-industrial
complex through its own technological breakthroughs

Development of a systematic approach to long-term investments in scientific, technological, personnel potential and infrastructure of the agro-industrial
complex, as well as closure of technological vulnerabilities, based on the priorities of the state.

Responding to Challenges: "Rough Escalation” and "Missing technological leap”

A Shield for the Bioeconomy

Providing for Russia's security against biological threats in
the food sector

Creation of mechanisms for monitoring, control and protection of the environmental space and food market of Russia against biological threats (genetic
bombs, biological sabotage, products dangerous to health).

Responding to Challenges: "Rough Escalation" and "Missing technological leap”

"Honest food is Russia's gift to the world."

Forming the image of Russian food on

foreign markets as a humanitarian act

Creating and promoting, togetherto sanctions, political games and act as a means of pressure (e.g.: creating an "effective unit of nature" standard rather
than "carbon neutrality"; "fair food for all"; with our allies in international organizations, global legal and media spaces, a policy to treat food as an asset
of all humanity that cannot be subject promoting the concept of "food is not a weapon").

The answer to the challenge: "Soft escalation"

"A New Image of the Village."

Creating an attractive way of life in rural areas and work in the agro-
industrial complex through technological transformation

Transformation of spatial and technological infrastructure of the village in order to meet the demands of highly qualified specialists and young people from Russia and
other countries for quality of life and opportunities for self-realization, not inferior to modern megacities.

Response to the challenge: "There is no one to work in the countryside”

N

"Leadership in the New Food Paradigm."

Capturing promising markets by shifting to a model of personalized food production and
consumption through the restructuring of technology chains

Providing for Russia's competitiveness in promising food markets by taking the lead in promoting a new paradigm of personalized food production and
consumption and corresponding restructuring of the technological chains of food production, storage, processing and delivery to the end consumer (e.g., the
concepts of "food as medicine", "ready-to-eat food", long-term storage technologies, etc.).

Response to challenges: "Soft escalation”, “ithe technological leap”, "Force majeure”, "Not ready for changes in the structure of demand", "No one to work in
the countryside"

"Expansion into new regional markets."

Formation of new promising markets for Russian foodstuffs

Providing for sustainable presence of Russian food in the growing markets of Africa and Southeast Asia.
Response to challenges: "Force majeure", "Not ready to change the structure of demand"

"New Logistics Corridors”.

Formation of export infrastructure to supply food to foreign markets via reserve routes

Providing for sustainable presence of Russian food in the growing markets of Africa and Southeast Asia even if the possibility
of supply via the Black Sea is closed.

Responding to challenges: "Force Majeure”




TECHNOLOGICAL SOVEREIGNTY CHALLENGES

METHODS FOR IDENTIFYING KEY TECHNOLOGIES (1/2)

National strategies

~ — are based on approaches created in the 1970-1990s
(TRL, Gartner MagicQuadrant, etc.)

without assessing their impact on achieving ///
technological sovereignty i

T T T T T 7

| USA

List of critical and new technologies - a tool for shaping the
strategy of technological competitiveness and national security:

— Advanced computing techniques

— New engineering materials

— Gas turbine engine technologies

— Advanced network management of sensors and signatures
— Modern production

— Atrtificial intelligence

— Biotechnologies

— Production and storage of clean energy

— Privacy, data protection and cybersecurity technologies
— Power industry

— Highly automated systems and robotics

— Human-machine interfaces

— Hypersonic technologies

— Integrated communication and networking technologies
— Location, navigation and time technologies

— Quantum information and assistive technologies

— Semiconductors and microelectronics

— Space technologies and systems

Source : https://www.whitehouse.gov/ostp/news-
updates/2024/02/12/white-house-office-of-scien.ce-and-
technology-policyreleases-updated-critical-and-emerging-
technologies-list/

~ - create lists of technologies _————

in foreign markets

achieve technological sovereignty

| EUROPEAN UNION

Strategic Technology Platform of 11 programs across three
targeted investment areas:

1. Digital technologies and high-tech innovations

2. Clean and resource-efficient technologies
3. Biotechnologies

Previously announced technology initiatives:

— Advanced materials for industrial leadership

— Zero Emissions Industry

— Search, processing of critical raw materials and materials (lithium,
cobalt, nickel, gallium, raw boron, titanium, tungsten), ensuring supply
chain security

— Microelectronics (new generation chips)

— Closed-loop economy
— Secure satellite communications for critical infrastructure and

motion control of autonomous spacecraft (high-speed satellite
Internet, mobile broadband satellite communications, satellite
networks for computing and the Internet of Things)

Source: https://strategic-technologies.europa.eu/index_ en
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- are based on unilateral promotion of interests

— do not provide a basis for the implementation of
equal partnership and international programs to

| CHINA

Fourteenth Five-Year Plan for National Economic and
Social Development of the PRC and Long-Term Goals
Forecast for 2035

S&T Periorities:

— New generation information technologies

— Biotechnologies

— New and hydrogen energy

— New materials

— Quantum Informatics

— Genetic technologies

— Development of maritime airspace and outer space
— Energy saving

— Comprehensive design of integrated transportation
systems

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

— Environmental technologies that promote economic
development

Source : https://www.gov.cn/xinwen/2021-
03/13/content_SS92681.htm



TECHNOLOGICAL SOVEREIGNTY CHALLENGES

METHODS FOR IDENTIFYING KEY TECHNOLOGIES (2/2)

International think tanks

- - meet the interests of investors, business objectives and ~ — - Use a marketing-driven approach in ~~ — - do not provide a unified framework for achieving
product strategies of big companies promoting technologies technological sovereignty at the national level

Large-scale marketing campaigns

* Industry 4.0 (Germany) * Metaverse (Meta®) * One Belt, One Road (China)

Russia (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

gmart Interfaceg

Ay
; D,
-\r@ [ ] ElHlI"I.. G‘a’s
- Computing QF
- ,@Q Interfaces + ’
: o s,
2 L% % P ®
s ® Quantum ® spatial {&)p b
= Technologies Computing L s Juaston Star
ﬁ _.——"'—‘_- _'__ a‘s High growih [ AReRY
E- o E‘ v ima kol 3hi Hig h
Compitin o
piuting Auvgmented i
8 s D Reality =
&  Systems Descriptive Robatics Posl-Q'uanlum “;% 2
R _.g 2 N Edge @ O ® Cryptography 2
g . Computing Virtual @Web3 5
73 Genir'ainw ® 16T Reality
- 5
[Pl e ey - ®Blockehain
TIME Prodictive Al Blometrics

Patesy wll bEeachad ) <2y -5y @ 5-10ym A s10wm  # Doaolts hefors plabosy Byond 2028 g o 3028 na0Ed ko 2023 & Bapand 203%
—

Relative Markel Share

GARTNER curve IDC RADAR  Hatacorroration)  BCG "MATRIX™

A marketing tool for technology promotion, reflecting Assessment of technology maturity and the number A marketing tool for analyzing business

investors' attention and the level of technology of organizations planning to adopt the technology in products in 1970, relevant to the previous

adoption at different stages of the product life cycle the short, medium and long term wave of globalization and focused on
getting maximum market share for
companies

* Prohibited in the Russian Federation
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What might the
Russian method
look like?

1. Focused on
technological sovereignty

2. Focused on critical
and end-to-end
technologies

3. Clear, transparent and
attractive for friendly countries



TECHNOLOGICAL SOVEREIGNTY CHALLENGES

TECHNOLOGY ASSESSMENT SCALES AND
CALCULATION OF IMPACT ON SOVEREIGNTY (1/6)

W1 " " " R " — — — —e Is calculated on an estimate of the number of specialized
~0s 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.
Energy _
Distributed power
storage generation E N
New and portable
B E F I H 20 G e M 0 energy sources
ioni Water lifecycle Genetic engineering
Bionics Mining S h management technologies Molecular Mt C M
operations L engineering Technologies for
M D St}:fdbuuéltt:;/ng P H C h £l EI ma’\tl::ivals CS complexity management
ectronics and Advanced
Medical M R [:)T Photonics L?X:;T;ffe electronic batnd communication
devices S Neurotechnologies Digital S equipment Au substances systems (laser, AR/VR XG
0] Mining operations C F 9 twins p PC etc.) Augmented and .
Soil technologies Animal Satellite-based P M Automotive industry virtual reality Wireless
Ph husbandry and G S CT management  Production of chemicals connection (4-5G)
Preventive and breeding Geographic information Cognitive S N prol\(;ljct:(teigilznd RW

th tic d ) ;

(in;:?dpi:; :/Cacg.ijr?:s M b TP systems technologies H E Sensorics R B processing  Railway engineering Q C C m

and antibiotics) Production of Heat and power ' Quantum Computer

preparations, including engineering C H Roboics and E m M n communications modeling of
A I OT Hydrogen S E mechatronics : }
microbiological ones Sarbon and ) Manufacturing systems materials
H I Internet of thi thane lifecvcle  CneraY Electromechanics and organization
HF ntemet of things mefhane fycle Solar electrical equipment Al AGI GD
O r Anthropogenic impact T F F E energy N E A o Artificial General C
Preventive and therapeutic reduction technologies Efficient mineral \" Artificial Intelligence Generative y
drugs (including vaccines Organic Terraforming E icient minera Nuclear M E Aviation intelligence Design Cybersecurity
and antibiotics) fertilization n resources extraction energy industry B S
- Mi lectroni
H H management PG B C qume croelectronics Managing natural M C C N
Crop production Distributed building VVE H P T E B D _ and synthetic Mechanical Engineering T ) o |T
Human health and selective ledgers w Geothermal Big Data Storage biosystems lifecycle and Construction Eng'”eer'ggh'sr::’uucsﬁtgsl and civil IT and system-wide
technologies breeding Wind energy ydropower ener ¢ software (including DBMS,
0 10 ¥ 15 and Analysis 20 25 30 ERP/C()RM sys?ems)

K1=1 if the number of special

applications is <10

number of specialized applications of the technology in various industries and spheres of activity

K1=2 if the number of special applications is >=10, but <20

K1=3 if the number of special applications >=20
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TECHNOLOGICAL SOVEREIGNTY CHALLENGES

TECHNOLOGY ASSESSMENT SCALES AND
CALCULATION OF THE IMPACT ON SOVEREIGNTY (2/6)

w2 . . — — — —e Is calculated by expert opinion on the complexity of the
L K2- Deg l'ee Of Com 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

tel'mS Of managing Comp|eXity most complex systems.

HH

E N l-tigg;niglggiaeltsh Thermal power C h IT and system-wide software H F D E M b

New and portable Small-capacity (including DBMS, ERP/CRM Production of
energy sources RB chemistry systems) Human healthy nutrition Distributed smart preparations, including
I B C technologies grids microbiological

PH MS ES ﬁgﬁﬁﬁfﬁ,ﬁ,’;‘; DT TeCh;rilr?ggiéoerﬁduce loT Distributed preparations S M

. registries Complexity management
Mechanical Energy storage impacts B D Internet of things 9 AR/VR B S ptech);ologiegs

M E Photonics Engineering devices Digital twins Augmented and
h h Life cycle .
i . . Storage and analysis virtual reality Prophylactic and
M|cro-_ C m Engineering B E of big data AG | management of therapeutic drugs
electronics r H E industrial and civil St Al X natural and includi i
i i Bionics S rong ( ; synthetic (including vaccines
Fertilizer Computer Hydrogen engineering M t n Wireless biosystems and antibiotics) HZO
production modeling of power ) Sensorics ) irele
E n technologies materials industry New materials and Cybersecurity communication (4-5G) G e Water LC
W E T E Engine G S substances AI Genetic engineering Shivbulldin management
) Geothermal manufacturing N E o ) i Electromechanics and Astifcial technologies p g CH
Wind power technologies SO G D Geographic information Production electromechanical  Ejectronics and  Artificia OS
power g Nuclear systems of chemicals equipment slectronic intelligence Carbon and
Technologies for Generative Quantum

power Automotive industry equipment Aircraft communications methane LC

S E H P F E soil environment Design manufacturing S p management Railway engineering
Solar power Technologies to improve Production CT M O N T Satellite C S T F

- Hydropower ici i Livestock izati -
industry ydrop! the eff|0|etncyt.of mineral Food breeding and organization Obtaining and Medical Cogmtlv_e controll Advan.ced.
extraction Mining production selection Crop production processing devices technologies Molecular Neuro- technologies communication Terra-formation
and selection materials engineering technology (IaS;/::e;nti )
the emerging system is characterized by medium
K2=1 thg emerging system is gtably predictable and characterized by K2=2 internal dynamics and predictability (regulated at the K2=3 th.e emerging §ystem is cha.lrac.terlzed by high internal dynamlgs,
minimal internal dynamics (regulated at the level of standards) level of policies) which leads to its self-complication (regulated at the level of ethics)
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TECHNOLOGICAL SOVEREIGNTY CHALLENGES

TECHNOLOGY ASSESSMENT SCALES AND
CALCULATION OF THE IMPACT ON SOVEREIGNTY (3/6)

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

02 K3. Maturit iod
I . a u ri y perIO readiness performed by analytical agencies. The highest score for the K3
WEIGHT P ; : ;
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.
Aircraft y . Automotive industry Human healthy Geothermal Digital twins
F I manufacturing Cybersecurity O r nutrition power E N
technologies
prozouoc(tiion C N P C Railwszey\Leerin Fertilizer B C M C H E G D G e C H AdearEd
Engineering : yens 9 production Distributed Mechanical Generative New and portable P H Genetic engineering Carbon and communication
industrial and civil Production of technologies registries Engineelring Hydrogen Design energy sources Photonics technologies methane LC systems (laser,
engineering chemicals M D S H H power industry management etc.)
MR 0 C Sp NT
Human health m
Mining C F Medical devices Technologies for I OT technologies G S H P Computer AG I B E Satellite control Neuro- C h S M
P M Livestock soil environment ) pu St Al Bionics " technology Low-tonnage Complexity management
Obtaining Ivestoc Internet of things Geographic information modeling of rong technologies chemistry technologi
and breedlng and P h systems Hydropower materials B S echnologies
P G processing selection Prophylactic and F E XG D E Life cycle M b
materials ; )
Crop production E I therapeutic drugs Technologies to Wireless S T M E S E Mt R B QC management of Production of T F
d selecti . (including vaccines improve the communication Distributed smart natural and preparations, including .
and selection Electronics and  and antibiotics) " Coaniti Microelectron Solar power New materials and , Robotics and Quantum synthetic microbiological Terra-formation
E m electronic efficiency of (4-5G) ognitive ics indust b grids hatroni L : g
: mineral extraction technologies industry substances mechatronics communications biosystems preparations
Electromechanics and equipment S h E M H O
electromechanical n O
ipment b ES AR/VR HI 2
TR equipmen —_— ITd N Shipbuilding N E B D AI Engine VVE M N Enoray S N Molecular Augmented and  Anthropogenic impact Water LC
and system-wide software ; o ; i : : ineeri
(includin{:; DBMS. ERP/CRM Nuclear Storage gnd analysis ) Art!ﬁmal manufactu.nng Wind Prodl_Jcthn storage Sensorics engineering virtual reality reduction technologies management
Thermal power ' power of big data intelligence technologies energy organization devi
systems) evices
K3=4 2020-2025 K3=3 2025-2030 K3=2 2030-2035 K3=1 2035-2050

K3=4

Mature technologies
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Periods for achievement of technology maturity (years)



TECHNOLOGICAL SOVEREIGNTY CHALLENGES

TECHNOLOGY ASSESSMENT SCALES AND
CALCULATION OF THE IMPACT ON SOVEREIGNTY (4/6)

W4

WEIGHT

loT

Internet of things

RB

Robotics and
mechatronics

BE

Bionics

AR/VR

HF

Human healthy nutrition
technologies

MO

Molecular
engineering Augmented and
G D virtual reality
Generative
H I Design C
SO Anthropogenic impact O r n? O%n;ﬁ:;egf
reduction technologies i )
Fertilizer materials
Technologies for production

soil environment technologies

TF

Terra-

CH

: Carbon and
formation methane LC
management S h RW
T E Shipbuilding Railway engineering
Geothermal Low-tonnage
power chemistry H P
T R Hydropower
Thermal power Production
of chemicals Obtaining
P H H H D E and
Photonics processing
materials

Human health Distributed smart
technologies grids

Ph Sn
Prophylactic and Sensorics
HO0 MD

therapeutic drugs G e
Water LC Medical

(including vaccines Genetic engineering
and antibiotics) 1 2nagement  devices technologies

~02 . K4. Degree of impact on critical infrastructure

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 Cl.

ES Al El

Electronics and S p

Energy Artificial
N E XG ztor.age B D intelligence electronic Satellite
evices ;
Wireless . Storage and analysis equipment control
Nuclear communication (4-5G) CS of big data technologies
power  \NE MC
Advanced AV Mechanical
Wind power E N communication ) Engineering M E
H E systems (laser, A|;crat)ft .
manufacturin i i
Hydrogen new and portable etc.) ufacturing Au Microelectronics G S
power energy sources .
industry F E o Mt M N Automotive industry Geographic information
systems
Technologies to improve New Production N T Cy
the efficiency .of mineral materials and organization Cybersécurity
extraction substances Neuro- I T
S E technology IT and system-wide
M R M b software (including
Solar power Production of P Engineering, OS DBMS, ERP/CRM
industry Mining preparations, including . industrial and civil systems)
. . ) Crop production : Quantum
microbiological - construction A
. and selection communications
preparations A G I E m
DT S M CT Livestock F I Strong Al Electromechanics and
i iti lect hanical
Digital twins Complexity man_agement Cogmtwg breeding and I;ooctj_ elec romec anica
technologies technologies selection production equipment

No impact on critical infrastructure

K4=1

Indirectly affects critical infrastructure

K4=2
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Directly affects critical infrastructure

K4=3



TECHNOLOGICAL SOVEREIGNTY CHALLENGES

TECHNOLOGY ASSESSMENT SCALES AND
CALCULATION OF THE IMPACT ON SOVEREIGNTY (5/6)

(o1 KB5. Length of the technology investment cycle

W5
WEIGHT

IT and system-wide En

software (including Engine .

DBMS, ERP/CRM manufacturing
systems) O r technologies

FI Fertilizer
P G Cybersécurity Food productpn D E
production  technologies Distributed smart
Crop production grids

and selection

CF

GS

Geographic information

MC GD

Mechanical systems )
) Engineering 4 Gene(atwe
Livestock AG I Design
breeding and C
selection XG Strong Al m S o
Wireless Computer
communication (4-5G) modeling of Technologies for
materials soil environment
Avrtificial
M D B D intelligence DT

Medical
devices

Storage and analysis

of big data Digital twins

BS Mn

. Production
Life cycle organization
I OT management of E N
natural and H P
Internet of things M t synthetic T F New and portable
biosystems energy sources ~ Hydropower

New materials and Terra-formation

H I substances M E

L Micro
Anthrc_)pogenlc |mp§ct C h electronics T E H20
reduction technologies Low-tonnage C n Geothermal Water LC
E chemistry E I Engineering power management
m industrial and civil
B E Electromechanics and P M Electronics and  €ngineering
electromechanical Obtaining and electronic VVE H E
Bionics equipment processing equipment H F Hydrogen
materials Wind power power
B C Human healthy nutrition industry
technologies
A R /V R Distributed P C R B S E
registries Production
b Solar power
Augmented and f ch | -
9 of chemicals Robotics and industry

virtual reality

TR

Thermal power

Sn

Sensorics

mechatronics

HH

Human health
technologies

Preventive and
therapeutic
medicines (including
vaccines and
antibiotics)

Mb

Production of
preparations, including
microbiological
preparations

ES MR

Energy storage

; Mining
devices

—_————e

Is calculated on the basis of analytical studies of agencies on the
payback period of technology projects. The highest score for the K5
indicator is assigned to the technology with the shortest investment
cycle, since its implementation can most quickly produce a positive
economic effect.

Au

Automotive industry

Av

Aircraft
manufacturing

CT

Cognitive
technologies

FE

Technologies to improve
the efficiency of mineral
extraction

SM

Complexity management

technologies
NE

Rw

Railway engineering

CS

Nuclear
P H power Advanced C H
Photonics communication Carbon and methane
systems LC management
S h (laser, etc.)
Shipbuilding N T S

O S tec’r\llr?glroog;ies

Quantum
communications

Satellite
control
technologies

Mo

Molecular
engineering

Ge

Genetic engineering
technologies

K5=3, if investment cycle duration is <5 years

K5=2, if investment cycle duration is >=5 years, but <10 years
Duration of investment cycle (years)
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K5=1, if investment cycle duration is >=10 years



TECHNOLOGICAL SOVEREIGNTY CHALLENGES

TECHNOLOGY ASSESSMENT SCALES AND
CALCULATION OF THE IMPACT ON SOVEREIGNTY (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
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TECHNOLOGICAL SOVEREIGNTY CHALLENGES

"PERIODIC TABLE" OF TECHNOLOGIES (1/2)

Cn eee [2,9]

IT eee [3,0]

Cy eoe [3,0]

XG ° [3,2]

MC

oo [2,8]

Al eoe [3,2]

Engineering, industrial and IT and system-wide software Cybersecurity Wireless Mechanical Engineering Artificial
SECOND EDITION civil construction (including DBMS, connection (4-5G) and construction intelligence
2024 05 12 ERP/CRM-systems)
COMPLEXITY 2 COMPLEXITY 2 COMPLE():(% g COMPLEXITY 3 COMPLEXITY 1 COMPLEXITY 3
CRIT 3 CRIT 3 INVEST 3 CRIT 3 CRIT 3 CRIT 3
INVEST 2 INVEST 2 INVEST 3 INVEST 3 INVEST 3
8
El °e [2,6] | Au oo [2,5] | BD e [2,7] | Me oo [2,4] | DT ° [2,5]
Electronics and electronic Automotive industry Big Data Storage and Analysis Micro-electronics Digital
equipment twins
>
g COMPLEXITY 2 COMPLEXITY 2 COMPLEXITY 2 COMPLEXITY 1 DIFFICULTY 2
° CRIT 3 CRIT 3 CRIT 3 CRIT 3 CRIT 3
c INVEST 2 INVEST 1 INVEST 3 INVEST 2 INVEST 3
S
(O]
-
> Em oo [2,6] | AV oo 2,71 | FE e [2,3]1| En ee [2,3]1 ES oo [2,4]
= Electromechanics and Aviation industry Efficient mineral Engine building Energy storage
S electrical equipment resources extraction
P
2
= COMPLEXITY 2 COMPLEXITY 3 COMPLEXITY 1 COMPLEXITY 1 COMPLEXITY 2
e CRIT 3 CRIT 3 CRIT 3 CRIT 2 CRIT 3
E INVEST 2 INVEST 1 INVEST 1 INVEST 3 INVEST 2
=
(O]
c
(O]
2 PM o [2,4] | PS ° [2,4] | Rw ee [25] | NE o [25]| CT e 12,71 HE o [2,4]
- Materialls production and ProdL_Jction of chemicals and Railway engineering Nuclear energy Cognitive Hydrogen
- processing solutions hnolodi
> technologies energy
E COMPLEXITY 2 COMPLEXITY 2 COMPLEXITY 3 COMPLEXITY 2 COMPLEXITY 3 COMPLEXITY 2
© CRIT 2 CRIT 2 CRIT 2 CRIT 3 CRIT 3 CRIT 3
po] INVEST 2 INVEST 2 INVEST 1 INVEST 1 INVEST 1 INVEST 2
. . c o
The estimate is made S
o
for the horizon 2020 - e CF °e [2,4] Sh °e [2,2] BC ° [2,3] GS ° [2,4] HP ®o [2,3]
c Animal husbandry and Shipbuilding industry Distributed ledgers Geographic information Hydropower
2030 and may =G') breeding systems
. . Y
dynamically change in o
the futu re 8 COMPLEXITY 2 COMPLEXITY 3 COMPLEXITY 3 COMPLEXITY 2 COMPLEXITY 1
53 CRIT 3 CRIT 2 CRIT 2 CRIT 3 CRIT 2
() INVEST 3 INVEST 1 INVEST 2 INVEST 3 INVEST 2
RS
©
The evaluation of technol O PG °e [24] | TP e [21]| Ph ° 23]} Or ee [2,0] | SO ee [2,01| SE ° [2,2]
€ evaluation or techno Ogy () o] ducti d Preventive and therapeutic
.. ) = rlop {)_ro I:C '3'_1 an Heat and power drugs (includin ac!:)'n nd Organic fertilization Soil technologies Solar energy
indices by scales is of expert g selective breeding engineering ibrotiosy o raceines management
character and is given to COMPLEXITY 2 COMPLEXITY 2 COMPLEXITY 3 COMPLEXITY 2 COMPLEXITY 2 COMPLEXITY 1
H CRIT 3 CRIT 2 CRIT 2 CRIT 1 CRIT 1 CRIT 3
IIIUStrate end-to-end INVEST 3 INVEST 2 INVEST 1 INVEST 3 INVEST 3 INVEST 2
technologies that have the
greatest impact on MR e [2,31  FI o [2,4] MD e [2,2] | HF o [2,11| HH ° [2,1
’ ’ ’ ’
techno]ogica] Sovereignty Mining operations Food processing Medical devices Helaltthy human nutrition Hur;]wanI 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
o
. 2020 2023 2025 2028
Mature technologies
2020-2025 2025-2030
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TECHNOLOGICAL SOVEREIGNTY CHALLENGES

"PERIODIC TABLE" OF TECHNOLOGIES (2/2)

Maturity period

AGI eee [30] AR/VR e 2,31 QC o 2,6]  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 o [2,4] | Mt o [2,4] BS eoe [22] 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 [2,2] | Ge e [2,1]1 | Sp e [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 eoe [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 [2,0] | NT e 2,00 | CH oo [2,1] | H 0O °e [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 ° [2,2] TF oo [2,0]
Wind energy Terraforming
COMPLEXITY 1 COMPLEXITY 3
CRIT 3 CRIT 2
INVEST 2 INVEST 2
Mb o [2,1]
Production of preparations,
including microbiological ones
COMPLEXITY 3
CRIT 3 ) ) .
INVEST 2 The period for achievement of technology maturity
2028 2030 2033 2035 2050
2025-2030 2030-2035 2035-2050
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K1. Valence - 3

Fm———————

1
s — s

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

technologies along the "Y" axis

— — Al technology is a high-valent one and has
more than 20 specialized applications in
various industries such as: agriculture,
medicine, power grid management, etc. It is
one of the most end-to-end technologies today

]
: Initials and name of the technology

i
I Al - (artificial intelligence)
\

1 Assessment of "valence" (K1) of technology
| from 0 to 3 for placement in the table of
|
|
I
1

TS(Al)=3x0.3+

3x0,2+
4x0,2+

3x0,2+

3x0,1=[3.2]

| Conclusion: technology has a direct

- -+ impact on sovereignty (TS >= 2)

Artificial
intelligence

Al ‘e

COMPLEXITY 3 -
CRIT3 -
INVEST 3 -

v

K3. Maturity - 4

\
'

Maturity score (K3) of the
technology from 0 to 4 for
placement in the table of
technologies along the "X" axis
Al technology will reach the "technology
productivity plateau” as early as 2020-

2025 - its application in the market will
become economically viable

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

Al technology generates a large number of new
systems and has a high internal dynamics, which
leads to its self-complication. Al regulation needs
to be done at an ethical level

Estimation of invest

cycle duration (K5) of
technology from 0 to 3

Al technology currently
investment cycle duration of less

years, which makes Al-enabled projects
investment-attractive

Technology criticality
score (K4) from 0 to 3

Al technology has a direct impact

on critical infrastructure, as many digital and
physical infrastructures are expected to be
managed on the basis of Al-enabled systems

in the

N

ment

has an
than 5

future

Integral assessment of |

technology sovereignty

calculated by the formula:

TS = KIXW1 + K2xW2 + K3xW3 + K4xW4 + K5xW5

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
QC 2030-2035

CS 2035-2050
MR Mature technologies




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

Safety and security - Safety and health
*, of citizens

Legal institutions, public health, dealing
with pandemics

Physiological needs Energy, food, production

¢ Means of production, extraction
~ and processing

(according to A. Maslow)

HUMAN NEEDS CHALLENGES OF COUNTRY/STATE

3 - - - - - - L4
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TECHNOLOGICAL SOVEREIGNTY MODEL

TECHNOLOGICAL SOVEREIGNTY MODEL: RUSSIAN COMPANIES AND PROJECTS

COUNTRY/STATE
NEEDS

A

Development of
the civilization

PATTERNS OF
THINKING AND
PERCEPTION

Cognitive
technologies

ropuaoKT
2040 4TVERKS

National media RF - Russian Global Leadership
content Foresight  Image Platiorm
broadcasting
platform

MENTAL MODELS

MODELS OF STATE/

MUNICIPAL / PUBLIC ADMINISTRATION

c™M

Complexity management technologies

rocrex 9 g

Platform solution for Russian Iteligent transportation
authorites” Federation public ystem of Moscow
sevices platform

¥
& 3HAK

National digital labeling
system

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

2]

H.0

Water LC
management

LY mereoakc sonbwAR
@ pocrunpomer D e Bl wokka

Unified national system for Reforming of
monitoring of climate-acive
substances”

Digital SW management

Digital modular calculation of
platform, water sensorics*

greenhouse gas emissions  Methanol production

TF

Terraforming

& MEPUCTEMA

Soil regeneration and soil formation on soils
unsuitable for agriculture®

TRANSPORTATION
TECHNOLOGIES

CLIMATE TECHNOLOGIEé

GS

Geographic information
systems

Biarve SlHpeKc  cBEP INNOBEE sty

Geographic information data  Geoanalytical platform
platforms. K ;

T
1

!

1

!

1

!

!

!

!

!

!

!
Digital model of Innopoiis !
oy !

!

!
!
!
]

Sp

Satellite control technologies

.. v x

sard? MiEc [N GEEW gstoncs A =

Specialized low-orbit multi-satelite constellations*  GLONASS. Gonets-D1M  Platform for TV and radio
1SPRS broadcasters

TRANSPORTATION TECHNOLOGIES

En

Engine manufacturing
technologies
Lo
(o)

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

and gas turbine engin

COMMUNICATION
TECHNOLOGIES

XG

Wireless communication
)

e B

nPTER

AR/VR

Augmented and virtual reality

 ceep

Sber ARIVR Lab*

Production of base stations for the 5G
standard

Qc

T
'

'

'

'

'

'

' Quantum

' communications
'

'

'

'

'

'

'

'

(©) TA3NPOMBAHK
Backbone quantum network* Q3ATE

Interuniversity quantum network"

COMMUNICATION TECHNOLOGIES

cs

Advanced communication systems
(laser, etc.)

(@) TA3MPOMEBAHK
Crpmce

Satelite quantum key distribution*

DIGITAL
SERVICES
(Al as driver)

©caep

Platforms for storing, computing
and analyzing big data

SHpeKc

BD

Storage and analysis of
big data

Al

Service for distributed data processing

© CBEP

Digital systems based on Al and large language

Artificial intelligence

Digital systems based on Al and generative

AGI

STRONG Al

SHpekc

models (GigaChat). Kandinsky

senice

DIGITAL SERViCES

BC

Distributed registries

National blockehain platform

1/4

HF

HH NT

Mb Ge

BS

So

Or

modules and cells

refueling stations

liquid hydrogen

j j j j j j j
' ' ' ' ' ' '
' ' ' ' ' ' '
' ' ' ' ' ' '
. ! ! ! " T ! ! p ! N . !
Human healthy nutition ' Human health ' Neurotechnology I Production of preparations including 1 Genetic engineering technologies 1 Life cycle management of natural ' Technologies for soil 1 Ferilizer production
technologies ' technologies ' ' microbiological preparations. ' ' and synthetic biosystems ' environment ' technologies
' ' ' ' ' ' '
' ' — ' ' * ' ) ' '
M D I C I N Samra ! . St o NERBOTRENR Elpsonics neiry ! ! .o = 1 S G [ | ¥yPAmXMM  OBionovatic | SOOCAIPO ¥ YPANXUM R
E E ' ' ' ' ' ' g '
Precison fermentzlion, cllular . . - Mind Tracker for  Developmentof bonic. | Production of dosage formsand £y cycieofcrug | Full Genetio Sequencing  National Genetic | Ad9@Winolthe | Corabral  Databases of ighal 3D | Micronutrients or  icrobial preparations | Fullycl o fertilzer production
nutrtion, healthy microbiome genomic ! ! ewskeleton of thehand” " reaingand  prosthesisand noural | blotechnological substances” development* . enter” Information Database* | CATUOVASGUr SYSlem” - 3D.organoid  models of the human | soil ferity for plantprotecton and |
seecton ! ! intrpretng brain intefaces* ! ! ! body” ! consenvaon nuiiion based on il |
g fertty anaiysis
' ' ' ' ' ' '
' ' ' . ' ' '
' ' ' BIOTECH AND MEDICINE ' ' '
T
j ' j j j j
' ' ' ' ' '
‘ ! Mt ‘ S ‘ M ‘ MC ‘ M
DT ‘ Ch ‘ ‘ n ‘ e ‘ ‘ n
' ' ' ' ' '
- ) ' Producti
P R O I ) l ' C I I O I\I Digital twins . Lowtonnage ' New materials and ' Sensorics ' Microelectronics : Mechanical ; oduct on
. chemistry . substances . . . Engineering . organization
' ' ' ' - ' '
! 1 P ! 9 ' =40 > Balkal ' r !
cML 23 ! O goemwn  ousue ' (5] L wrexma ! 'SBM i ! mikron esapuc B muanor  EMET Ol . i ' onvon QERGH
' ' ' ' ' '
Platform fo the Supercomputer modeling ' Production of . Full production cycle o Production of composie ' Sensor manufacturing ' Controter manufacturing Processor design and architecture ' Producton of ' auaity anetion
development and and enginering analysis ! low-tonnage chemicals . carbon fiber creation materials | | | “assemblies for high-precision : management system. of design and production acivies
applcaton o gt fwins Softwaro package ' . ' ' ' machine oo I PLM system for product
' ' ' ' ' ' Ifecycle management
' ' . ' ' '
. ' PRODUCTION ! !
j j j j j j j j
' ' ' ' ' ' ' '
NE ‘ FE ‘ HP . WE SE ‘ TE ‘ HE ‘ ES ‘ DE
' ' ' ' ' ' ' '
' ) ' ' ' ' ' ' '
Nuclear power ) Technologies to improve the efficiency of ) Hydropower ) Wind power ' Solar power industry ' Geothermal power ' Hydrogen power industry ' Energy storage devices ' Distributed smart grids
' mineral extraction ' ' : ! ! ) ! ) :
I N D l | S I RY ' ) ' ! ! ! . o- () TA3MPOMBAHK . e rl!l(l!onillil( .
(5] —_—— et ' & @eLss ! 1 xeBeA B umcmeen ' - ' [§) cucrema o ' e (5] | e s Ot
o ' ' ' ' -4 ' ' ' = ' e
' ' ' ' ' ' ' '
Nuclear power technologies of Fusion technologies | Digital twin of the field Technology of neutron . Manufacture of Hydrogenerator 1 Fulllfe cycle technology for | Production of Technology of Photovoltaic cells based on | Block-module. | Fuelcell propulsion systems Hydrogen production at the  Production of | Production of for Production of universal | Smart Grid physical Digital power grid
Illand IV generation . Sensing of deposits | Hydraulc turbines roacion . wind power systems . . GeoPPs. | fortransportation systems and electrolysis plant transportation and storage of iquid | stationar | and district
' ' ' ' ' ' ' '
' ' ' ' ' ' ' '
' ' ' ' ' ' '
' ' ' ' ' ' '
] ] ] ] ] ] ]

POWER INDUSTRY

K ASKER:

Inteligent control
systems of the electric
power industry.

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

TECHNOLOGICAL SOVEREIGNTY MODEL: RUSSIAN COMPANIES AND PROJECTS (2/4)

BD Al

(5 CBEP

Platforms for storing, computing

Storage and analysis of
big data

SlHpekc

and analyzing big data

Service for distributed data processing

(% CBEP

Digital systems based on Al and large language
models (GigaChat). Kandinsky neural network

Artificial intelligence

SlHpekc

Digital systems based on Al and generative
language model (YandexGPT2). Neuro
service

DIGITAL SERVICES

HF

Human healthy nutrition
technologies

HH

Human health
technologies

Iz
mm
cc
v
oo
—-
o
mm
Iz
Do

NT

Neurotechnology

Mb

Production of preparations including
microbiological preparations

POCATOM

Nuclear power technologies of
11l and IV generation

Fusion technologies Digital twin of the field

POCATOM

Technology of neutron
sensing of deposits

Manufacture of

Hydrogenerator
Hydraulic turbines yarod

production

POCATOM

Full life cycle technology for
wind power systems

Production of
heterostructure
modules and cells

Technology of

polysilicon production

Photovoltaic cells based on
heterostructure technology

POWER INDUSTRY

Saamo S NERbsorics neiry famee, BICCAD
Precision fermentation, cellular Marker-assisted Health saving platform Neurobarometer* Neuro-controlled  Mind Tracker for  Development of bionic Production of dosage forms a*nd Full cycle of drug
nutrition, healthy microbiome genomic exoskeleton of the hand reading and prosthesis and neural biotechnological substances development*
selection interpreting brain interfaces™
signals*
T T T T
1 1 1 1
1 1 1 1
| h | Mt | S |
DT | C | | n |
1 1 1 1
Digital twins : Low-tonnage : New materials and : Sensorics :
X chemistry | substances X X
1 1 1 1
1 1 I | e 1 A 9 1
@ | @ CHEYP X u’ oAt 1 nrekma X Q’ La X
POCATOM POCATOM POCATOM Poctex
1 1 1 1
Platform for the Supercomputer modeling 1 Production of 1 Full production cycle of Production of composite 1 Sensor manufacturing 1
development and and engineering analysis 1 low-tonnage chemicals 1 carbon fiber creation materials 1 1
application of digital twins software package 1 1 1 1
1 1 1 1
1 1 1 1
1
! ; PRODUCTION
T T
1 1
1 1
NE FE HP  WE SE -
1 1
1 1
Nuclear power Technologies to improve the efficiency of Hydropower 1 Wind power Solar power industry !
mineral extraction : :
2 @ G 0 2] '
0 TA3NPOM 0 (@ ELSIB 1 u’ oo XECBECA o ) UNIGREEN I
< ) @ : Qv .
1 1
1 1
1 1
1 1
1 1
1
1
1

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

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

AGI

STRONG Al

BC

Distributed registries

MASTER ) CHAIN

National blockchain platform

DIGITAL SERVICES

Ge

Genetic engineering technologies

Or

Fertilizer production
technologies

BS

Life cycle management of natural
and synthetic biosystems

So

Technologies for soil
environment

'h S5 S ¥ YPANXUM O Bionovatic £ ®OCATPO’ ¥ YPANXUM Y
POCHE®Tb A
Full Genetic Sequencing National Genetic A digital twin of the | Cerebral Databases of digital 3D Micronutrients for  \icrobial preparations Full cycle of fertilizer production
Center* Information Database* cardiovascular system 3D-organoid models of thf 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
: fertility analysis
1

BIOTECH AND MEDICINE

Me MC Mn

Microelectronics Mechanical Production
Engineering organization
Jzal LCcT Bailal :
! = S £ A
mikron €>5aBuUc  =£L: miLANDR muct - (OEBalkal ™ (5] A ccu
Poctex 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

machine tools

PRODUCTION

TE

Geothermal power

HE

Hydrogen power industry

ES

Energy storage devices

DE

Distributed smart grids

N FA3MIPOMBAHK (@) TA3NIPOMBARK ~ o
9 Pyclwapo " e HETEX )4 c’ Focaon (DY TARPMAA IAIKTPI Opluggplay
LLLY, inefergy - ENGIEERING
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

TECHNOLOGICAL SOVEREIGNTY MODEL:

RUSSIAN COMPANIES AND PROJECTS (4/4) T

Cognitive
technologies

@ FOPU3OHT

SncrpaCmena 2040 /TVBRICS
National media RF - Russian  Global Leadership
content Foresight Image Platform
broadcasting
platform

MENTAL MODELS

CM

Complexity management technologies

N [n] W

rocrex @ ek &) Ak

Platform solution for Russian Intelligent transportation National digital labeling
authorities* Federation public system of Moscow system

services platform

MANAGEMENT MODELS

CH H.O TF

TRANSPORTATION TECHNOLOGIES

1 1
1 1
1 1
1 1
1 1
1 1
Carbon and methane LC | Water LC 1 Terraforming
management : management :
1 1
7 | |
& pocrugpoMET 5] D) vmmirns | Bl Teonka | & MEPUCTEMA
pocaTOM
1 1
Unified national system for  Digital modular calculation of Reforming of 1 Digital SW management 1 Soil regeneration and soil formation on soils
monitoring of climate-active  greenhouse gas emissions Methanol production platform, water sensorics* | unsuitable for agriculture*

substances* 1 1
1 1
] ]

1 1

1 1

1 1

1 1

GS . Sp . En
1 1
Geographic information 1 Satellite control technologies 1 Engine manufacturing
systems : ! technologies
1
' ! r
- X
@ave Shpekc © CBEP 'm°£ﬂ93r5|tq : sars? Vil EX (gm:mvnm 2z sitronics A &S : L
1 1
Geographic information data Geoanalytical platform Digital model of Innopolis ' Specialized low-orbit multi-satellite constellations* ~ GLONASS. Gonets-D1M ~ Platform for TV and radio I Production of turbofan engines (PD-14 (MS-21))
platforms "Geometry" city ! ISPRS broadcasters ! and gas turbine engines

1 1

1 1

1 1

1 1

1 1

XG

Wireless communication

CS

Advanced communication systems

AR/VR

Augmented and virtual reality

QC

1
|
|
1
1
|
|
I Quantum
! communications
|
|
1
1
|
|
1
1

(4-5G) (laser, etc.)
M T = Y{ Poccuiickue —\ =\
- < CBEP T4 O scresvivie’sopor (©) TA3NPOMBAHK (©) TA3NPOMEBAHK
NPTEA Sber AR/VR Lab* Backbone quantum network* Q3ATE QSpnaEge

Production of base stations for the 5G Interuniversity quantum network* Satellite quantum key distribution*

standard

COMMUNICATION TECHNOLOGIES

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

ENERGY (1/4

EP

Energy fairness policy*

MENTAL MODELS
Al

Reliability and flexibility management

Opluggplay # VICKPA
Bloneenn SRLT ]

Opluggplay
Hanienne

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
Crorcant C e | e

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

Network balance management New generation electric public

utilties’

NFT

NFT-energy (energy transfer
via digital assets)*

IE BE

Biological energy
generation*

UM SN
Unmanned technologies for High voltage DC / AC
production, extraction and supernets
processing mineral resources

CN

Closed nuclear fuel cycle*

ADVANCED TECHNOLOGIES

SE

RE

disposal*

Space energy industry
(generation and transmission)

Renewable energy waste

IM NT

SHN

(with electrolysis) for medium frequencies on their basis.

i i
' '
Technologies for compressed and Inverter based on . Energy routers . High temperature Self-repairing grids
liquefied hydrogen transmission IGBT-modules ! ' superconductivity

: :
i ¥ s = ! r an

CUCTEMA nPITDHAMETROTIRE. = ' c N

9 c ¥ : ! yneplic @) PoccETH
! !
Fuel elements and filling stations IGBT modules of industrial production : Energy router* : HTS materials d elects High-voltage

. .

ENERGY TRANSMISSION TECHNOLOGIES

iines
with self-restoration function

Directional wireless batch
energy transmission
technologies based on
SHF / lasers
PNEPIFHE )

L

Laser-based energy transmission
technologies*

Potential energy Kinetic energy

KE

Kinetic energy storage
device

PsH
A KINETIC |

Pump-storage power plants

HB

Gravity storages

sLi

Lithium energy storage
devices

FB

Flow-through accumulators

4
ahtnn.w-o W 3Heprosanac POCATOM | | X
inefergy inenergy
PSPP creation Gravity electric energy storage Super-flywheel with generator * Production of universal lithium-ion Electrochemical systems for stationary

device based on liting and loading accumulators and modules

mechanisms *

applications on the basis of flow
through redox batteries

3 74

ENERGY STORAGE

Electrochemical energy

sNa
Na-ion batteries

Skoltech

Key materials for Na-ion

batteries

.

SS

Solid state storage
systems

@ POCATOM

Metal-hydride hydrogen
storage systems

pMe
Post-metal-ion energy
storage devices

=

Key materials for solid state
‘accumulators with structured
metal anodes*

GT

Gas turbines with high

capacity

@ onk

Serial gas-turbine engine with high capacity

LPG

Gas liquefaction tech-
nologies

NR

Reactor units of various types

@ POCATOM

VVER-type reactors, thermal-neutron
reactors, fast neutron reactors

PW

Photovoltaic transformers

T
'

: HP (E)
. Obtaining hydrogen
) (electrolysis)
'

‘ @ POCATOM
'

'

'

'

'

'

'

'

'

.

XCBECA

B vomar

Domestic assembly Natural gas liquefaction

technology

Production of hydrogen on do- Full cycle of production of solar batteries
biy

T
i
i
i
i
i
i
|
i
CUCTEMA
i
|
i
i
i
i
i
i
i

ENERGY TRANSFORMATION

MNEKTPE

Electric motors and electrical generators of
new generation

Em
High-resource electric motors

PE

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 *

BR

Biomass energy
disposal

]
!

!

1

!

!

!

1

!

! E 1
! K! o

!

!

' Gas generator units and
\ pyrolysis plants

!

!

!

!

!

s

Hydrocarbon power industry

NE

Nuclear energy industry

'
'
'
'
'
'
'
'
i ﬁ POCATOM
'
'
'
'
'
'
'
'
'

SE TF

Solar energy industry Geothermal energy industry

j
'

'

'

)

'

! ) unicreen

'

I Photovoltaic cels based on heterostructure
' technology
'

'

'

'

'

'

'

)

]

WE

Wind energy industry

o

HP

Hydropower industry

HE

Electrochemical generation

FP

Thermonuclear fusion

@ POCATOM

: § el U I
Y La 4 ? vaTnEFT Fyefingpo romanina cncTEMA o
Ve G £3 B L XGBOA e & @ELse 2 | HCoECE
Cleaning machines for coal extraction Gas-turbine drives for gas. Remote monitoring and Ultra-viscous il produc- Generation Ill and IV nuclear power Production of modules construction of GeoPPs Fullife cycle technology for wind Manufacture of Hydrogenerator Fuel elements, fusion
in mining faces compressor units management of oil and gas tion technologies technologies and cells energy systems hydraulic turbines production
equipment on the basis of i
industrial Internet
ENERGY GENERATION INDUSTRIES
Combustion (oxygen platform) . Nuclear chain reaction . Photovoltaics . Heat . Mechanics . Atomic nuclei integration reaction
! ! ! i !
! ! ! ! !
Wo Pe ¢ Ga Pe ' NE | Su | Term i Wi Ti Hy | FP
Wood Peat and combustible shale Coal Gas Oil . Nuclear energy . The Sun . Earth core energy . Wind Water tides and low tides Water current . Controlled thermonuclear fusion
! ! ! ! !
i
i i ' i i
!
: : ENERGY SOURCES ' :
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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ENERGY (2/4)

Potential energy Kinetic energy

KE

Kinetic energy storage
device

PsH ; 5 i
@@ﬁ OHeprosanac : -'? Kl !‘ET'C : 6" POCATOM >\ S :

Pump-storage power plants

@ Pycrmapo

PSPP creation

HB

Gravity storages

sLi
Lithium energy storage
devices

inenergﬁ

Production of universal lithium-ion
accumulators and modules

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

Super-flywheel with generator *

_________________________

ENERGY STORAGE

GT

Gas turbines with high
capacity

LPG

Gas liquefaction tech-
nologies

NR

Reactor units of various types

HP (E)
Obtaining hydrogen
(electrolysis)

6" POCATOM 8] cu

Production of hydrogen on do- Domestic assembly
mestic assembly electrolyzers electrolyzers

@ oaK 6’ POCATOM

@ HoeaTak

Serial gas-turbine engine with high capacity Natural gas liquefaction

technology

VVER-type reactors, thermal-neutron

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
reactors, fast neutron reactors 1
1
1
1

ENERGY TRANSFORI\/IATION

TP NE

Nuclear energy industry

SE

Hydrocarbon power industry Solar energy industry

stststst

Photovoltaic cells based on heterostructure

| : A |
r ‘| I @'Y POCATOM | technolo
M"?G’" f@manpum LJ t ? varnerr . L . o

OIS AALLISARCE PocTex Poctenekom  JIYKOMA Mini NPP Xe B e/\

Production of heterostructure modules
and cells

Cleaning machines for coal extraction Gas-turbine drives for gas Remote monitoring and Ultra-viscous oil produc-
in mining faces compressor units management of oil and gas tion technologies
equipment on the basis of
industrial Internet

Generation Il and IV nuclear power

I
1
1
1
1
1
1
1
1
1
I
1
1
1
1
! 1
technologies I
1

ENERGY GENERATION INDUSTRIES

Combustion (oxygen platform) Nuclear chain reaction Photovoltaics

Wo Pe C Ga Pe

Wood Peat and combustible shale Coal Gas Oil

NE Su i

1
1
1
1
:
Nuclear energy : The Sun
1
1
1
1
1

ENERGY SOURCES

H Li B C Al Si \Y Mn Co Ni

Hydrogen, deuteri- Lithium Boron Carbon Aluminium Silicon Vanadium Manganese Cobalt Nickel
um, tritium

BASIC ELEMENTS

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

ENERGY (3/4)

FB

Electrochemical energy

Flow-through accumulators

V74
N\

inenergy

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

ENERGY STORAGE

sNa

Na-ion batteries

Skoltech

Key materials for Na-ion

batteries*

pMe

Post-metal-ion energy
storage devices

\meTh

Key materials for solid state
accumulators with structured
metal anodes*

SS

systems

Solid state storage

6’ POCATOM

Metal-hydride hydrogen
storage systems

PW

Photovoltaic transformers

XCBEA

Full cycle of production of solar batteries

ENERGY TRANSFORI\/IATION

High-resource electric motors

ANEKTPCHOMERHT

Electric motors and electrical generators of
new generation

Em

PE

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

g’ POCATOM

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

BR

Biomass energy
disposal

RECYCLING
RX T:cHnoLosy

Gas generator units and
pyrolysis plants

Geothermal energy industry

TF

WE

Wind energy industry

HP

Hydropower industry

[

HE

Electrochemical generation

FP

Thermonuclear fusion

6’ POCATOM

8 Pyclnapo @ rﬂii/::rw CHIDEKE @ E I—SI B @ (;MCTEMA I hecrea ikl s
{ALIKKE +KYPHATOBCKMH MHCTHTYT.
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
ENERGY GENERATION INDUSTRIES
Heat Mechanics Atomic nuclei integration reaction
Term Wi Ti Hy FP

Earth core energy

ENERGY SOURCES

Wind

Water tides and low tides

Water current

Controlled thermonuclear fusion

Cu

Copper

BASIC ELEMENTS

Zn

Zinc

Ga

Gallium

Rh

Rhodium

Pd

Palladium

TR

Rare earth metals

Pt U Pu

Platinum Uranium Plutonium

27
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* Technology in the process of development or implementation



TECHNOLOGICAL SOVEREIGNTY MODEL

ENERGY (4/4)

EP

Energy fairness policy*

MENTAL MODELS

Oplug&play

Digital power grid district

Al

Reliability and flexibility management

1 ICKPA

ENGINEERING 255 TEXHOMOT N

Intelligent control systems of

Oplug&play
ENGINEERING

the electric energy industry software systems

Smart Grid physical and

ME

Micro power systems

management

{rorcanT

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

CM

Complexity
management

1
1
1
I
1
1
1
1
1 S CUCTEMHbIW ONEPATOP
)~ ERVHOM SHEPTETUYECKO! CUCTEMbI
1 RUSSIAN POWER SYSTEM OPERATOR
1
1
1
1
I

Network balance management

§

|=n

.

MANAGEMENT MODELS

Ml

Urban multi-infrastructure
management

cbepaHepro
AEBENONMEHT

New generation electric public
utilities™

NFT

NFT-energy (energy transfer
via digital assets)*

UM

Unmanned technologies for
production, extraction and
processing mineral resources

IE

Internet of energy*

SN

High voltage DC / AC

supernets

BE

Biological energy
generation®

SE

Space energy industry
(generation and transmission)

CN

Closed nuclear fuel cycle*

ADVANCED TECHNOLOGIES

RE

Renewable energy waste

disposal*®

HT

Technologies for compressed and
liquefied hydrogen transmission

Fuel elements and filling stations

1
|
I
1
1
1
|
1
|
|
|
|
|
I
1
1
(with electrolysis) !
|
|

1
* Technology in the process of development or implementation

IM

Inverter based on
IGBT-modules

_a:l,i NPOTOH-3NEKTPOTEKC

IGBT modules of industrial production

for medium frequencies

NT

Energy routers

—%¥ smartepPs

HHTEPAeKTy AT
MR PR TH TR

uuuuuuu

Energy router*

HC

High temperature
superconductivity

CynepOxc

HTS materials and electric engines
on their basis

ENERGY TRANSMISSION TECHNOLOGIES

SHN

Self-repairing grids

A POCCETH

High-voltage transmission lines
with self-restoration function

WT

Directional wireless batch
energy transmission
technologies based on
SHF / lasers

Laser-based energy transmission
technologies*
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TECHNOLOGICAL SOVEREIGNTY MODEL

BIOTECHNOLOGY

Human

BP

Technologies of biopolitics

ETHICAL REGULATION OF
SOCIO-NATURAL SYSTEMS

NB

Neuro- and biotechnology for humans

» Genetic * Theranostics

* Omics » Nanomaterials H U MAN H EALTH
« Cellular « Tissue engineering

* Neuro * Nuclear medicine TECHNOLOGlES

Cultural andnolecular genetic technologies for
preservation and restoration of human microbiome

CN

Cellular nutrition (autophagy
activators and minor
components)

EB

Technologies for managing eating
behavior (neurointerfaces, sensors,
neurotransmitters)

PF

Precision
fermentation

HUMAN HEALTHY NUTRITION
TECHNOLOGIES

BC BCr

Biocyberphysical Biological

L|V| ng SyStemS systems cryptography
L J
BT Em
Digital twin of a Technologies for mass

bioprocess, a cell production of embryos

and an organism

NS

Massively parallel
sequencing
technology

BS

Sensorics of living
organisms and systems
(assessment and
monitoring)

BD

DE

Digital reference standard
for biological substances
(AI+BD)

Manufacturing

technologies
° LIFE CYCLE MANAGEMENT

TECHNOLOGIES FOR
AR

NATURAL AND SYNTHETIC
BIOSYSTEMS

Sc

Raman scattering Big genomic data analysis, Parallelized microreactors PreC|S|0n
spectroscopy predictive bioinformatics, (Al-controlled) .
“reverse genetics” analysis

PT

Highthroughput
phenotyping

Gn

Custom plant (genetic
engineering and
genomic selection)

AC

Technologies for
creating sustainable
agrobiophytocenoses

|d

Introduction in new
ecosystems

AB

Organic antibiotics (phytobiotics,
bacteriophages, peptide
antibiotics)

Mb

Microbiological
products

TECHNOLOGIES FOR
MAINTAINING BIODIVERSITY

Si

Symbiotic technologies
(accelerated restoration of soil
biota)

RT

Soil remediation and
terraforming technologies

Bo

Soils

Technologies for
integral assessment of
soil health (bonitet)

EM

Modeling the molecular
evolution of ecosystems

Sn

Sensorics of water, soil, air
(Earth remote sensing +
contact sensors, LC of
CO2 and CH)

Or

Organiemineral fertilizer
production technologies

TECHNOLOGIES FOR
THE FUNDAMENTAL
ENVIRONMENT

H,0

Water life cycle
management technologies

Ecosystem assessment and restoration
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MATRIX NTI

2nd category 1st category

3 rd category

(" AutoNet
MariNet
SafeNet
TechNet
AeroNet

EnergyNet

HealthNet

NeuroNet
FoodNet

HomeNet

Yl

EcoNet

EduNet

WearNet

GameNet

\_ SportNet

First wave basic technology package Second wave basic technology package

A A
) r
. - Wireless Geodata and . . . . .
Y s the Internet of Things technologies g energy storage and substances
Artificial Complexity . Distributed Distributed Promising technologies New and portable Distributed Robcr)]tlcs apd .
intelligence management infrastructure based registries for space systems and energy sources smart grids mechatronics Photonics
technologies on 6G services components

s0) —(a) (o) @) (xe) (o) (en) _(sc) (1) @ () (e (pe) (o5) (s\) (re) (1) (PH)

00:0:0:0:0:0:0:0:0:0:0->0:0

>
Technology policy priorities

NTI Competence Centers | Technology Competitions

AeroNet

Technologies and barriers

w1
b7
] Unmanned
g_ airdelivery
O of cargoes
—_ a "
Comprehensive unmanned cargo delivery
% system integrated into common airspace AeroNet Autonomous
o Fast delivery of any cargo by UAVs Sky Control n a n n e drone W]th AI
—_— 0 any location FoodNet U | l l d .
(@] w1 Network The concept of transition to
[ o Free flights of manned and unmanned o o drone autonomy based on the
- =] @ aircrafts in common airspace with a risk Methodology for integrating av'l at'l 0 n power of onboard artificial
O o level acceptable in aviation heterogeneous drone detection intelligence and the power
q_) — Autonomous cargo terminals - and identification systems into a density of the drone as a
v l_ — Oon W’ oy warehogse comple Human o single information environment to . . target state of the UAV
Q) y s (=5 support decision-making on A proj ect to create a new ]ndUStry industry
v on industrial enterprise, e protecting critical infrastructure : 9y
o c settlement Initiative for the development facilities from drone use in unmanned aviation
C o— 3 AUtOnOmOUS of Russian biotechnologies in
~ . . the following areas:
£ << navigation 2 . ‘ .
o O ! @ Y Creation of a unified management system
17,) © ; (%) Experimental area for the development % Soil k\,/ for the unmanned aviation industry
w (@] % of an unmanned maritime navigation W
s @ O communication platform g@g Crop production c@? Launch of serial production of Russian
© o > E o unmanned aircrafts Seamless
e c 5 ho] Safety of navigation c@y Livestock digi tal Sky
T © Situational f shi ; R L of legal, administrative and
© ituational awareness of ship owners, R emoval of legal, administrative an .
ho) ﬁ 8 ship crews, target groups Reg]Ster of small @ Food industry 500.000 L technological barriers The concept of unified
: Q= technology ) ta ents regulation of aerospace,
Q. on () Reduction of economic damage . QB Health .. involving near space and the
m S5 QO S 5 from accidents at sea com pan]es Reemergence of tt!e culture of 9@% Training of personnel Earth’s stratosphere for
o - .2 technology enthusiasts and the T in the field of UAVs advanced services based on
(7] —_ - Economic efficiency and Information system for network of technology kruzhoks on a the use of artificial
- (@] E profitability of maritime decision-making on support of small new basis - the basis of NTI markets intelligence and end-to-end
m on " n transportation technology companies and end-to-end technologies communication standards
¢ = o=
cC O on Qualified educators for
N S 20 B Dobeseotsmat B9 anecning taimng
—_—
= (] Atool for “seamless” receij
ipt
2 (©] (U] -8 of state support measures Social elevator for young talents
; =] Educational certificates for additional
(] © Personal =9l education of schoolchildren Islands of
e 5 .
8 3 medical B U S e technology Internet
E g : . gassl Stant % u?fﬁ'ﬁ?? ig;caatri‘?gzl programs Island/Archipelago m!:d_el for the Of Energy
‘ E —_ EleCtI’lC Veh] Cles A project to develop devices e developnp?nt _Of specialized Energy generation, storage and
=) communities in target markets e o o N
172 and hyd rogen to collect large amounts of i distribution
o . Unmanned human health data Comprehensive development of target market
— ve h 1C les l 3 3 @ communities integrating scientific and Free_e_xchange of energy, mutual
y— OngthS B educational environmentcorporations and regions provision of services by all energy
[ o= A project to create electric vehicles Corr]dors users for its optimal utilization

that could become the basis for

Involvement of SMEs in the

Request from markets

4

Requirements for services

reviving the domestic full-cycle
automotive industry - from
development to component
production and infrastructure
creation

% Mechanism of multidirectional acceleration
of teams and building network relations

A project to create logistics

energy market

corridors using unmanned cargo
vehicles, which will increase
Russia’s share in the China -

EU cargo traffic, and create an
alternative to rail transport in
Russia’s domestic cargo traffic

Services and communities

. Easy integration into the
- general grid system of green
energy sources (RES)

Information Startup Support System

NTI Architecture (NTI Canon]

[IS Radar]

NTI Standards

Leader-ID

Development of communities

30

(CaaS)

Future as service (FaaS)

Boiling points

National Network
Accelerator

NTI Navigation



Third wave basic technology package
A

Hydrogen technologies

Bionic engineering

Functional materials with
specified properties

Molecular

Quantum technologies

engineering

Neurotechnology, AR/VR

Quantum
communications

Control of properties
of biological objects

Anthropogenic impact
reduction technologies

Digital
production

A replicable model for the transition to
networked digital manufacturing across
the entire product lifecycle

High-performance workplaces with
= the possibility to work remotely

Areplicable model for the transition
to networked digital manufacturing
across the entire product lifecycle

o Access of SMEs to high-tech
% equipment for small batch
production

BRICS Technology
Platform

An initiative aimed at promoting BRICS+
countries’ competencies and projects in
critical technologies using the following tools

X System mechanism for scouting teams
capable of overcoming technological
barriers in NTI markets

@ Educational exchanges and
4= university cooperation

©_ Implementation of joint projects
%@ and industrial cooperation
(exchange of practices)

Project office for technological
sovereignty

AeroNet

An initiative to develop
satellite communications
and space internet that
could lead to increased
autonomy for drones

Quantum
highway

Secure channel for long distance data
transmission

Q@Q 100% protection against cyber fraud

Secure Communication System
Moscow-St. Petersburg and
Moscow-Beijing

System for long-distance
transmission of quantum
encryption keys and
quantum-protected
information

Autodata

Integrated digital platform for the
entire life cycle of using the
automotive equipment and
transportation services in Russia

o Reduction in the number of road
™ accidents and road fatalities

Environmental improvement

Efficient operation of vehicles

%" Individual insurance tariffs

Technology competitions

Venture funds NTI

<

Technology policy priorities

UP GREAT

A system of technological competitions to
find breakthrough solutions to overcome
NTI technological barriers in the markets

(il System mechanism for scouting teams
)] capable of overcoming technological
barriers in NTI markets

Alternative support mechanism for

startups built from the demonstration
of breakthrough results

(@) Creating world-class companies
=

National
Cyber-physical
Platform
Berloga

It is a series of video games

that shows schoolchildren the
diversity of the world of
modern technology.

NTI University 20.35

Kruzhok Movement Roadmap |

v
|
S
Q
c
o
—
a
o
o
e
c
o
o
c
©
(%)
whd
c
9
©
|_

Seamless growth

Barrier-free access to support
measures for high-tech companies

N, Reducing costs for startups and teams
in transitioning between different
measures and stages of support

Increasing the availability of
@3 support measures for regional
teams

‘= Optimization of public and
%‘E private investments to
support innovative
companies

Requirements for services

Talent requirements
<

Priorities for talent support

‘i

Support for projects according to
Resolution of the RF Government No. 317

National Technological
Olympiad

Practices of the future
FutureSkilLs

NTI Online Master’s
Degrees

Project-based learning inten
sives, Islands / Archipelagos

Career support

Atlas of new occupations

Thinking clubs

Industry staff registers

Content on NTI markets
and technologies

Competitions

Microqualification
system

Support for residents of research
and production centers

Legend:

° New markets

Institutionalized direction of NTI
implementation

Proactive elaboration, search for sustain
able formats

CAPITAL INTENSITY OF THE MARKET:

1st category - markets that require expensive
infrastructure and high government involvement
as a consequence;

2nd category - markets that require risk sharing
with the business in order for it to grow;

3rd category - markets that require only a rapid
response to regulatory changes.



A NEW ERA OF SKY EXPLORATION HAS BEGUN

2024 r.: AIRPLANE

~ 340K airplanes

2030r.: DRONE

el —-|— ~50M drones
\ﬁ will be engaged

IS A GUEST in operation IS AHOST
IN THE SKY worldwide IN THE SKY in the global economy
MANNED AVIATION DRONEOSPHERE
| Era Il Era [l Era I\ Era

The emergence of jet aviation

Control on board and coordination
is provided by Airtraffic controllers

The first human-operated flight
Monitoring and control is provided

Unmanned Aviation

External highly automated
monitoring and control

Autonomous aviation

Control and monitoring without
human intervention

by the crew on board

1903 1930s o —— N
el =2 S i
*{ i ,‘._--:. _b.}_\
- o J
-0

. .

e 7 ™ Decisions are made by Al
B i ¢<BY  in communication with ground

Decisions are made by the pilot w (and space) infrastructure and

in communication with the air
traffic controller

.
.
-
.
-
.
.
.
.

other drones
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MODELS FOR TECHNOLOGICAL SOVEREIGNTY:

DRONES AND NEAR SPACE (VER. 2.0)

SC

Drone celestial
civilization

MENTAL
MODELS

Exploring the Digital Sky
in the 21st century requires

ES MA ub

UAV MARKET Reference Regional Drone aCh|eV|ng teChn°|og|ca|
scenarios operators’ unification for .

M O D E L library for network- socio-economic soverel g nty
drone use based market effects

architecture

SC MN oL HWC

Satellite Mesh Laser-based Hybrid

communication communication drone-to-drone communication

networks communication networks
technologies

COMMUNICATION
AND CONTROL
TECHNOLOGIES

FO NI GNSS DAA SDR

FPV drones with Channel-forming Interference- Collision Software control
fiber optic cable equipment for resistant detection and of communication
control interference-resistant GNSS avoidance channels
communication receivers technologies

BD Al Al MN Sim

D I G |TA L S E RVl C ES Big data storage 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

DOA DD ST HSD AC

A I RS PAC E S E C U R I TY Identification «Friend or Drone detection Communication High-speed drones Air checkpoints
Foe» (based on systems (radar, optical, and navigation with onboard Al and (aerostats, quasi-masts,
T E C H N O |_ O G Y end-to-end drone acoustic detection) suppression active influence airships)
identification) technologies modules
AE ReR IC Hs AR AS SC
Active exposure Electronic and Infrared Hyperspectral Airborne radar Acoustic sensors Docking
D RO N E P AY I_O A D S modules (lasers, radio-technical cameras cameras assets systems
microwaves, kinetics) reconnaissance tools

Open-source hardware architecture

DRONES, SYSTEMS AND DT IcS CM NM NmP

Drone and component Information and Composite Real-time microelectronic neural .
Neuromorphic processors for

COMPONENTS MANUFACTURE s e oy o e o

GC Dp HP SG
C O N T RO L Ground control points Droneport Stratospheric Low-Earth orbit communications and
(fixed and mobile) quasi-satellites control satellite constellation
INFRASTRUCTURE
EARTH AIR SPACE

DRONE POWER L pLi NS ES En DE JE HE

Li-ion (Li-Pol) energy Post-Lithium-lon Mobile charging plants Electric engines Internal combustion engine Detonation internal Jet engines Hybrid engines

CA PAC ITY storage devices Batteries with homogeneous charge combustion engine
compression ignition
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INTERNATIONAL COOPERATION ON DEVELOPING
TECHNOLOGICAL SOVEREIGNTY

Technological sovereignty model (Country 1) Technological sovereignty model (Country 2)

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

Interaction in terms of thinking and world
perception models, as well as civilizational
notions

Interaction on the level of separate
technologies (program of joint development
of Technological sovereignty)

Interaction on the level of separate
technological domain (exchange of the
best technologies of both countries)

® Technology proficiency

b Interaction on developing

Deficient technology technological sovereignty

Consortia of companies with
cross-cutting technologies

O
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SKY ARCHITECTURE

SEAMLESS DIGITAL SKY

Combines the airspace and outer
space layers into a single
architecture requiring end-to-end

Saturated with elements of critical information infrastructure
(drones and satellites) integrated into commercial services,
connected to hybrid communication and navigation networks

regulation
———————————————————————————————————————————————— ad
\
|
/ ;%% \ Geostationary orbit I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, :
%%} Medium orbits 1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I
%%%%% Low orbits I
________________________________________________________________________ I
v v Ultra-low orbits :
777777777777 Y I
=g Suborbital flights :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, :
}g? Stratospheric-reserve I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, :
% T Logistical [
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I
%ﬁr g Household I
77777777 e I
2 2 == Ground transportation |
‘%\%H ______________________________________________ :
) (@),

Ground-infrastructure I

\ /
|
1
. |
Trusted data transfer environment |
/

________________________________________________ ¥4

SINGLE LEGAL FIELD

Critical information
infrastructure
protection

Hybrid communication
and navigation network

Set of commercial
services and services

Flight safety

Sky control
technologies

It is necessary to create a
new branch of law — "Digital
Transport Law" to regulate
relations in the information
sphere on the basis of the
digital twin of the sky and
transport infrastructure

The concept was developed by GLONASS JSC, ANO NTI Platform and leading

companies on instruction of First Deputy Prime Minister of the Russian Federation
A.R. Belousowv.

A DIGITAL SKY IS CREATED BY:

® End-to-end control, airspace and outer
space management

35

NEXT STEPS

Production of prototypes, formation
of preliminary national standards in
key areas

Inclusion of activities for the development of
targeted space infrastructure for drones in
the National UAV Project

Launch of a series of R&D projects

Introduction of a single information space for all
drone use scenarios




SKY ARCHITECTURE

STRUGGLE FOR AUTONOMY

PERFORMANCE OF ARTIFICIAL

INTELLIGENCE ON BOARD A DRONE Airborne Al 4
: autonomy
VoA
Supercomputer I Most of modern Russian
network o f drones have ﬂlght
4 durations ranging from a
m @ Airrefueling Area of few tens of minutes to a
One or more 29 o 24 hours) possibilities few hours and use PLDs!?
et-powered = .
supercomputers SOLEpOTETE _ _pussia - ® and non-sovereign
! (300 kg  hours) P solutions to implement
A e ﬁgggﬁﬂf;&rﬁzﬁg Technologies to onboard algorithms.
o 0_ . Swarming increase
| 3700 - (T1F3|\6||3006Hh ) nteraction 2:?:;2;'3' Taking into account the
: ours 9 Ol 2'1 . .
versatie | | 000 Opes geography of Russia,
calculators for Al .ﬁ 10-1 00' km @ 100,'450 km ston ! el it is advisable to utilize
o = Itronics satellite .
Buzsar S , mavToLS Orbit change (30 kg, years) available resources and
interceptor I 218 b A .
v | Ldone e . ‘, . - technologies when
A Eii : ]ﬁ & ) _# Dragon [
Thi—-' - H-F“ g 3;99:0;3'0 platform developlng the
I X2 European Hare Storm Petrel SSei Eigglilors) . droneosphere'
Application (2 kg, 1 hour) 9 %vglorr(g‘drengxttﬁ;A vanced Research Foundation
algorithms on PLDs 3 - _. ‘»-g}\
or general-purpose ,-::‘) g N 201 ’ Sparrow Dove \
microcontrollers Lo (1.5kg,3 hours) ;,/!%r ,,m_‘ . “_'ﬁi_d @ solar panels
Seagull Alpha-E unmanned aerial vehicle ~Mocking Bird Spider platform - Ant platform
v : : : ) DRONE ENERGY STORAGE CAPACITY
2021 - > < > < > < >~ (battery capacity, fuel volume, ...)
Hours Days Months Years
Energy storage capacity Onboard Al performance
To achieve a flight duration of up to 24 hours with A related solution is to develop highly efficient Itis advisable to bet on:
chemical fuels, the bet could be on sequential hybrid aviation electric motors and batteries. @ heterogeneous, hybrid computing modules based on a @® low-tech solutions in onboard computing for
power systems and ICEs 2 Russian general-purpose processor combined with a parity with alternative Al systems on high-
' Programmable logic device (PLD) specialized Al chip performance versatile computing devices

2Internal combustion engine (ICE)
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THE ARCHIPELAGO 2025

TESTBED FOR THE SHAPING JOINT VISION AND HORIZON

An annual experiential intensive for launching Participants (international teams):
projects in new markets and industries that brings

together representatives of technology teams,
scientific institutions, universities, businesses and

- Engineers (onboard Al, drones, satellites,
electric motors, mobile sources of energy)

- Regulator representatives (end-to-end

authorities. _
regulation, future markets)
Project developers get the opportunity to present - Representatives of development institutions
their ideas, exchange experience with colleagues (to create Joint Vision and directions of
and find investors and partners. technological partnerships)

International Archipelago is tentatively

Designing technology partnerships
in the Shared Sovereignty model
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Accelerating bi- and multilateral - Shaping joint approach to the technological

Shaping Joint vision. projects in the field of drones infrastructure setting for the implementation of
Future of the droneosphere - Low Earth Orbit satellite constellations export consortium projects

The International Foresight for the exploration - Artificial intelligence - The transition from the product export model to
of Near Space and a seamless digital sky and - Mobile sources of energy the model of joint technological development
the shaping of a joint vision of the sky - Air, land, sea drones - Countries dronification strategies

exploration in the 21st century

New materials

Tree steps to participate in The Archipelago 2025

1. Send a request with list of participants (email to: y.yakubova@nti.work)
2. Keep in contact with the organizers to get registered

3. Participate offline in Moscow

Infographics
National Technology
Initiative

Platform for Sovereign
Technological Development
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NATIONAL CYBERPHYSICAL PLATFORM

A future world inhabited by
good-natured bears who study
and apply high technology

Involving open events for
schoolchildren: games, phygital-

E E Download the game
Berloga (Den): Apiary
activities and workshops

protection

E E m RuStaore

Download the
game Berloga:

el e e S

A set of mobile and computer games, New content of technology Academy

as well as real-world activities that study groups, annual

allow you to "powerlevel" your calendar of events @ Rrustore
character . _

Users aged 6-12 years
The simplest games within the NPC "Berloga" (bea's
rden) with a linear plot and quest tasks

Users aged 12-15 years
Games within the framework of NPC "Berloga" with non-
linear plot, programming and construction elements

Users 15+ years old

Creating your own games in the NPC "Berloga”,
organizing and conducting events and
engineering competitions

Objective:
Familiarization with the setting, basic tools in
mini-games, participation in children's

Objective:
Character development in the "Berloga" setting, study,
development and application of programming and

Objective:
Applying programming and design skills in
practice

activities construction skills learning, development and application

of programming and design skills, participation in the
National Technological Olympiad (NTO) and other
engineering competitions and contests

p oS T T T T T T - - - == -=-=-=-=-=-=-=-"=-"=/ = "7/="7==-=-=-=-=== N

\ - -

! | Programming in the

I 1 ”

> 24 ; 000 users | Berloga” platform

: downloaded 2 first Russian games "Berloga": "Apiary !

I Defense" and "Academy" in 2023 : -

! I

: I The graphical programming

I > 5 5 0 0 : language in the “Berloga”

| y schoolchildren | games

. in 2023 participated in > 90 technological circles in the I

: pilot region - Bashkortostan I

i |

! I

I I -

- >14,000 '

I

| J gueStS : Advanced Hierarchical

I visited the “Berloga” grounds at the first I State Machines (UML 2.0

I international multisport tournament "Games of I Statecharts)

: the Future" in Kazan in 2024 I

i |

S 7
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NATIONAL CYBERPHYSICAL PLATFORM

.@. -

berloga

¥ professional
¥ gaming

mplishments

n professional
n gaming

VR-lab STEM

Crew for the game:

The game "Berloga”

("Den”):
Protecting the apiary."

Programmer

: 2 2
Results of the big ﬁ g Successful
data hackathon % S programming in
£ & games
Language mastery & g
Python 2 2
m o
&
5
. . Results of the big 5 Beek
Bioengineer data hackathon eekeeper
3 2
g g Applydrone & = Savethe
Working '@ 2 Create_daspace piloting skills in ' & § planet from
with the neuro lab | & g farm simulator "Zarnitsa 2.0 ' g Z  cyberos
£ Z basedonthe z g
- < - 3 w
Playgrounds (circles) VRab B g game designer % z
in Bashkiria chemistry |2 © g
\ ’
R

Creator Designer

Game

Network of 1 0 “Berloga: Academy."
circles Created3d 3 2 Improved the Construction |8 £ Outstanding 9 y
models of scenes for a % look of my in a game simulator § & resultsin games
the “Berloga” games 2 g characterin the S % for the
W £ § game and my bl 4 _lAfse f 2 constructor
onagame > U pome ocation mbling and piloting 3 o
story contest | £ X the copter 5 3
< m
m =
Created his own E Winning the g
mobile game for | @ engineering @
the "Berloga” Pioneer competitions

Explored new
worlds

Participated in the expedition
"Rediscovering Russia"

Created his exploratory
expedition in the “Berloga”
game builder

organized his own
experiment on the ISS

GAME ACHIEVEMENTS

SLNIWIAIIHOV TVYNOISSIJ0¥d

Online simulator

Live games "Orbit."

39



Beekeepers

With efficiently recycled energy, any
problem can be solved.

Therefore, beekeepers are tirelessly
expanding their apiaries to harvest
high-energy honey.

Their golden armor protects them from the
stings of huge, over a meter long, worker
bees. Beekeepers are attentive and
always mindful of safety.

Bioengineers

Having defeated diseases, decoded the
genome, and gotten rid of atavisms,
bioengineers want to lead bears to a
harmonious life on their home planet and
in newly discovered worlds.
Neurotechnology, plant and bee
genetics, smart agriculture - that's what
bioengineers are interested in. The
unsolved problem of civilization is the
long winter hibernation.

Phyjital activities in the world of play:

From the "Berloga" games schoolchildren get to face-to-face platforms,
where they master UAV, Al, programming technologies, thanks to which
they powerlevel their characters in the games and get knowledge and
additional points for the USE in real life.

Earning in
the game

Immersion in
the stories of
the "Berloga'

NATIONAL CYBERPHYSICAL PLATFORM

Constructors

Talented mechanics and engineers
from “Berloga” have woven the planet
with a network of autonomous
transportation routes, created
hundreds of different kinds of helper
drones and giant apiaries. The bears
lie quietly in their winter hibernation,
knowing that any equipment is
working perfectly.

Creators

"Civilization must free itself from
primitive instincts and natural fetters.
To transcend one's own limitations,
one must go beyond the familiar and
unwind the sleepy tranquility of the
dens," say the Creators. At "Berloga”,
they do not only make art, but they are
alsoengaged in urbanism, drone,
apiary and bear den design, and game
development.

First
engineering
experience

40

Building a
community of
enthusiast

Connection

study group

Programmers

The programmers in the “Berloga” have
created "a digital hive, a unified data
exchange system. Their dream is to
digitize everything and automate
everything to free their bear paws for the
really important things.

Pioneers

Pioneers are always going forward -
drifting on an ice floe, sinking to the
bottom of the ocean, diving down mole
holes and launching research
equipment to new planets.

After all, the most interesting

thing about a civilization is its

frontier!
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