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@ FORESIGHT AT THE HSE UNIVERSITY -

Foresight centre develops Foresight methodology and performs future studies in S&T, innovation and socioeconomic area. In
total more than 150 Foresight projects have been conducted by the centre’s employees.

Qecan Sartae
Alrcendes Sobxder

The UNESCO Chair on Future Studies was established in 2022.The research activity of the Chair focuses on the development pReity S

of anticipatory systems and processes, the identification of major emerging and evolving trends in economic and society both at 2‘15! Century

national and global level, using innovative scientific and technological achievements :
Foresight

iIFORA is a data analysis tool that creates visualisations and analitical products of direct value for decision-making. It analyses ; ,
more than 850 million documents, adding 30000 documents per day fraskgnent i Sasth ks

Our recent projects:

Foresight of Al is a study that aims at identifying key trends, drivers and barriers in recent Al development. We
conducted expert interviews and foresight workshops with leading Al experts from BRICS countries

Scenarios of IT sector for Russia - project involved the development of four scenarios for the future of the IT
industry in Russia and globally, as well as a description of all relevant industry trends for 2024
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SCIENCE FICTION INSPIRES REAL WORLD CHANGES? OR ‘ 3 ‘
PREDICTS?

Science fiction has arich history of successfully Ray Bradbury predicted in his novel “Fahrenheit 451" (1953)
predicting scientific and technological breakthroughs that walls in apartments will have screens. This has become
true with modern indoor cinemas

Soviet illustration, 1950s Modern indoor cinema



(® INTRODUCTION

RESEARCH QUESTION

What technological products depicted in
science fiction works since 1990 have the
greatest potential for realization? What are the
prerequisites (needs) for the emergence of
certain products?

RESEARCH GOALS

- Analyze and identify patterns and themes

in the portrayal of technological
advancements and their societal
implications

- ldentify and catalog innovative products
depicted in selected post-1990 science
fiction works, documenting their
characteristics and potential impacts on the
STEEPV dimensions

- ldentify the most saturated markets where
technological products of a particular
category predominate

« ldentify the needs that preceded the
emergence of a product on the market

LIMITATIONS

This study focuses exclusively on
science fiction texts, including those
that have inspired films. This s
because texts were most suitable for
analysis, since any other form of
science fiction required describing a
product in a text form for analysis

While acknowledging the overlaps with
other genres, the study distinguishes
science fiction from fantasy and works
that do not strive for scientific

plausibility to focus on technological
conceptions with a scientific basis

KEY CONCEPTS

Technology: a systematized set of knowledge, tools,
and methods used to create, modify, or improve
products, processes, or services

Product (SF-tech product): A technology depicted in
SF as a deliverable solution—device, platform,
infrastructure, organism, protocol, or service—
embedded in a market area and tied to concrete
user interactions, business/operational models, and
governance

Needs: factors that precede the emergence of a
product on the market; specific drivers of consumer
demand that establish the necessity or desirability of
a product

Market: an environment where a product is offered,
exchanged, and consumed

Class and subclass: categories of scientific and
technological products defined through machine
learning based on their field of application or
functional domain



THEORETICAL JUSTIFICATION OF THE METHODOLOGICAL

POTENTIAL OF SCIENCE FICTION

©

Foresight and science fiction have always been closely intertwined (von Stackelberg & McDowell, 2015) - the term "Foresight” itself
was first coined by the renowned science fiction writer H.G. Wells in 1932

Many companies (Google, Microsoft, Apple) have hired science Researchers use science fiction analysis to formulate new

fiction writers to develop visions of the future and innovations:

Technology giants sponsor lecture series where science fiction
writers present to employees and conduct private meetings with
developers and research departments. Companies commission
"design fiction"—imaginative works to model new ideas and
potentially commercial products

Science fiction has been applied in the context of military
forecasting in France and the United Kingdom:

The French military engaged science fiction writers to develop
futuristic military scenarios (Eljsberg, 2024), particularly for
analyzing systems where direct study is unethical (e.g., lethal
autonomous weapons or human augmentation). Similarly, the UK
Ministry of Defence commissioned science fiction stories modeling
future conflicts involving new technologies such as artificial
intelligence and quantum computing (Moul, 2023). Event-driven
scenarios in science fiction enable foresight practitioners to
anticipate which technologies will gain market traction due to
emerging societal needs shaped by critical events

scenario generation methods in foresight:

Fergnani and Song (2020), for example, by analyzing science
fiction films, formulated a new method for generating scenarios in
Foresight, adapted to the need for organizations to prepare for
sudden shocks.

Emphasizing the benefits of "science fiction world-building" for
thinking about the future, some researchers (von Stackelberg &
McDowell, 2015) call for more active use of science fiction in
Foresight.

From the film Interstellar (2014)




@ SELECTION CRITERIA FOR THE DATABASE OF TEXTS ‘ 6

MANDATORY
CRITERIA

Year of publication: the work
must have been published after
1990, allowing for a focus on
new, unrealized predictions

Genre: this criterion
distinguishes science fiction from
fantasy and other genres that do
not claim scientific plausibility,
while still encompassing a broad
spectrum of literature. A total of 9
subgenres were identified

ADDITIONAL CRITERIA

(must meet at least 2 of 6)

Awards: the presence of awards indicates recognition of the work by the literary
community and readership

Bestseller lists: inclusion in bestseller lists indicates the work's popularity with
both the general public and critics

Adaptations (including film and video games): adaptations demonstrate the work's
popularity and recognition among a wide audience

Number of translations (minimum 3): a large number of translations points to the
universality of the themes explored and recognition within the international literary
community

Number of editions (minimum 2): a high number of editions indicates the work's
demand and literary value

Print run (minimum 100,000): a large print run signifies commercial success and
accessibility to a wide range of readers



DATABASE OF SCIENCE FICTION TEXTS:

.
DESCRIPTION AND DEMONSTRATION (EXAMPLE) ‘

A database containing more than 100 science fiction works published since 1990 by authors from 17 countries was created. This
period withessed a rapid growth in information technologies, including among mass users. The collapse of the USSR, the
accelerating pace of globalization, and the dot-com bubble all significantly contributed to the formation of new perspectives on the
future |

BOOK INFORMATION

Science Fiction

STEEPV THEMES COVERED IN THE BOOK

determination; justice

BOOK SYNOPSIS

- Title Immunity Index Isolation; cultural changes; changing In a future America plagued
o) Year of 2021 definitions of self; individuality vs. by shortages and a
= Publication SOCIAL conformity; social i_nequality; totalitarian government, three
Al Author Sue Burke qul‘.ejt'o.tns_b OL J Comfmun'.tyl dand women discover they are
0 Country of United States solidarity, breakdown ot social order clones. A deadly virus
O Origin TECHNOLOGICAL Changing nature of work; emerges, and the clones —
) consequences of technology Irene, Catherine, and Liz —
LéJ 'II\'Iruar:]]slzrtigLs 2 ECONOMIC Poverty; income inequality; access to  struggle to survive amidst
n resources; economic collapse chaos and rebellion. Their
ECOLOGICAL - creator, Peng, races to find a

~ Number of
o e 1 cure and uncovers a
> Editions Collapse of public order; resistance; conspiracy. Immunity Index
< Ql\umt()jer of 1 POLITICAL struggle for freedom; government  explores themes of genetic

wards i - 50Ci . . LI
ﬁ ord S surveillance; social upheaval engineering, social injustice,

ard Science .
Genre Fiction, Social Ethical choices; responsibility; self- and human resilience.



@ AUTHOR INFLUENCE AND PREDICTIVE ACCURACY 8
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The analysis of individual authors reveals that Michael
Crichton achieves the highest average feasibility score
of 3.94 among authors with at least 10 (5-score)
technology predictions (16 predictions total). Crichton's
scientific  background and focus on near-future
biotechnology and computer science scenarios likely
contribute to this high feasibility rating. His works, including
themes around genetic engineering, nanotechnology, and
artificial intelligence, anticipated technologies that have
seen substantial development in recent decades

Nicola Griffith ranks second with a 3.70 feasibility score
across 10 predictions, followed by Omar El Akkad at 3.62
(13 predictions). Andy Weir demonstrates consistent
feasibility at 3.52 across 27 predictions, reflecting his
engineering-oriented  approach to science fiction
exemplified in works like "The Martian." Kim Stanley
Robinson completes the top five at 3.48 with 29
predictions, notable for his detailed extrapolations of climate
science, space colonization, and societal transformation

While Neal Stephenson leads in volume with 105 technology predictions (representing 7.8% of the entire database) he does not appear in the top five by
feasibility score, suggesting his work spans a broader range from near-future plausibility to more speculative scenarios. This volume-versus-feasibility trade-off
indicates that authors who predict more technologies may naturally include more speculative concepts, while those with fewer but more focused predictions can

maintain higher average feasibility scores

The author analysis reveals that feasibility correlates strongly with technical background and narrative focus on near-future scenarios. Authors who ground
their speculative technologies in existing scientific principles and incremental advancement tend to achieve higher feasibility ratings than those exploring more

radical departures from current technological paradigms



‘B RESEARCH METHODOLOGY

]

First products were selected form texts using LLM, then they were manually coded by a number of researchers. In total more than 20
people have worked on the database marking more than 1300 products

The methodology employed a multi-stage process that combined automated data extraction with rigorous manual validation,
consisting of the following key phases:

1.

Automated extraction. We used large language model (LLM) APIs (in particular, Google Al Studio) to perform the
initial extraction of data concerning technologies and their descriptions from the corpus of texts.

Manual validation. All machine-extracted information was then manually reviewed and verified by researchers to
ensure accuracy, correct any errors, and confirm contextual appropriateness.

Iterative categorization. The classification system was developed using a hybrid inductive-deductive approach. An

initial set of categories was created inductively from a subset of the data, which was then tested and refined through
deductive application to the remainder of the database.



(® ..M usiING METHODOLOGY

EXTRACTING PRODUCTS FROM BOOKS

1-Step: LLM Prompting

“Hello! Now you have a task, which consists of finding predictions and technologies from
works of science fiction: | will send you a book in the genre of science fiction in PDF
format, and your task is to find technological concepts and technologies from this book
(the search must be carried out by 100 pages in the book, then | will write continue
searching in the book):

1. Determine whether the sent book corresponds to the genre of science fiction? 2.
Name of the technology from the book

2. Detailed description of this technology (if available and it is possible to describe the
technology)

. Identify the class of this technology: ...

. Identify the subclass of the technology: ...

. Evaluation of the Magnitude of influence on society of the technology: ...

. Determine the type of forecast: ...

. Evaluation of the Target audience: ...

. Determine the assessment of the degree of implementation on a scale from 1 to 5
(where 1 is the least likely to be implemented, and 5 are implemented and already
implemented) - give a detailed justification for this solution

IMPORTANT NOTES:

-- Do not use third-party materials in your work, rely only on the PDF file sent to you

-- Only analyze 100 pages of the book, if the book has more than 100 pages, ask to
continue analyzing 100-200, 200-300, and so on (for every 100 pages there should be at
least 5-10 forecasts/technologies)

-- This is an important research task, try not to make mistakes and act wisely

Explain how you understood this task?”

00 ~NO U~ W

10

TO VERIFY THE AVAILABILITY OF THE PRODUCT IN
THE BOOK

1-Step: LLM Prompting

“Hello! Now you have a task that consists of checking forecasts and technologies from works of
science fiction: | will send you a book in PDF format and some of the concepts that are found in
this book, your task is to determine:

1. Is this technology (forecast) present in the book? (if yes, provide a detailed description of the
technology from the book)

2. Is this concept directly a technology?

3. Define the class of this technology: ....

4. Define the subclass of the technology: ...

5. Determine the Forecast type: Realistic, Hypothetical, Fantastical

6. Determine the Estimation of the degree of realization on a scale from 1 to 5 (where 1 is the
lowest probability of realization, and 5 are realized and already implemented) - give a justification
for this decision

IMPORTANT NOTES:
-- Do not use third-party materials in your work, rely only on the sent PDF file

-- This is an important research task, try not to make mistakes and act reasonably

Explain how you understood this task?’

2-Step: Expert coding and verification



(® cLAsSIFICATION SYSTEM

TEXTUAL FEATURES

Name of the technology and the text

describing it

A brief description of the technology

in 1-2 sentences

Narrative year, if specified in the
work.

The year of publication of the book in

which the product is mentioned

Text description from the book

APPLIED CLASSIFICATION

Product class and subclass obtained using
machine learning method

Economic activity category (OECD)
Target audience

Magnitude of influence on society
Similar realized technologies

Type of forecast
- realistic
- hypothetical
- fantastical

11

MARKET CHARACTERISTICS

Primary market area

Defines the main sector or industry in
which the technology is positioned,
identifying the dominant user groups,
geographic regions, and application
domains where the product is most
likely to be adopted

Needs

Specifies the underlying consumer or
societal demands that drive the
development and adoption of the
technology, highlighting the key
problems, desires, or pain points the
product addresses




(® ProbucT DATABASE 12
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@ EXAMPLES OF NOTABLE TECHNOLOGIES: ONI-NET 13

«We held our co-owners meetings here instead of in a
standard OASIS chatroom because it allowed all sorts of
additional security measures to be taken, to prevent anyone
from recording or eavesdropping on us, including our own
employees»

Technology name

Product

Brief description of the
conception

Text
Author
Year of publication
Class

Subclass

Technology type

Type of social influence

Forecast type

Primary market area

Needs

ONI-net

A social VR communication platform based on the exchange
of sensory impressions recorded by a neural interface. Users
can view, purchase, rate and review these impressions

Platform for social networks based on the exchange of
sensory impressions recorded with the help of the neural
interface OASIS (ONI). Users can view, purchase, evaluate
and revisit these impressions.

Ready Player Two
Ernest Cline
2020
Information and IT technologies

Advanced social networks, VR/AR systems

Speculative

Positive

Realistic

Entertainment and Recreation

Sharing fully-sensory experiences with others in real time



@ Examples of notable technologies: Replicators

«The replicators were made in deliberate
imitation of life, which is highly efficient at
spreading itself around, binding energy from
sunlight, and extracting scarce elements from
abundant minerals»

Technology
name

Brief
description of
the conception

Text

Author

Year of
publication
Technology

type

Type of
STEEPV
influence

STEEPV
influences

Replicators

Self-replicating robots, capable of extracting raw
materials from the environment, processing them, and
creating copies of themselves. They are intended as a

means of automated resource extraction and production
in space.

Mother of Storms

John Barnes

1994

Speculative

Positive

Unforeseen consequences of mass technology use;
infrastructure development; replacement of humans by
technologies; overcoming natural laws; sustainable
development; ethical aspects of technology use



@ Examples of notable technologies: Body restoration ‘ 15

«He didn't think he had quite believed what he had heard about the
Culture's altered physiology until then. He hadn't accepted that they had
changed themselves so. He had not believed that they really had chosen to
extend such moments of pleasure, let alone breed into themselves all the
multifarious drug glands that could enhance almost any experience (not
least sex). Yet — in a way — it made sense, he told himself. Their machines
could do everything else much better than they could; no sense in breeding
superhumans for strength or intelligence, when their drones and Minds were
so much more matter- and energy-efficient at both. But pleasure... well, that
was a different matter»

Technology Body restoration
name
Brief Regeneration of damaged body parts,

organ implantation, growing new
organs, slowing down the aging
process, and rejuvenation.

description of
the conception

Text Use of Weapons
Author lain M Banks
vear of 1990
publication
Technology .
type Hypothetical
Type of STEEPV Negative
influence
STEEPV Shifting values; technology

dependence; human-machine

influences : -
integration; control and agency



@ PREDOMINATING BOOKS STEEPV THEMES IN EACH DECADE| 16

STEEPV Category 1990s 2000s 2010s 2020s
Growth of social .
. . S . Impact of digital
inequality, crisis in New social . . .
- Identity search, technologies on social
SOCIAL communication, movements, cultural . - . -
) ) alienation interaction, search for
escape into virtual changes

worlds

identity

TECHNOLOGICAL

Replacement of
people by
Al/machines,
transhumanism,
growth of
cybersecurity

Technological
disasters,
unintended use of
technologies

Automation, Al in
the workplace

Al integration,
infrastructure
development, enhanced
cybersecurity

ECONOMIC

Economic inequality,
automation of labor

Changing nature of
work, rise of
economic inequality

Universal basic
income, income
inequality, new
economic models

Emerging economic
models due to
Al/machine labor,
resource access
concerns

ECOLOGICAL

Global warming,
sustainability
innovations

Exploitation of
nature, rise of
environmental
consciousness

Harmony with
nature, dealing with
ecological disasters

Sustainability, eco-
innovation, addressing
ecological crises

POLITICAL

Government control
over technologies,
cyber wars,
information security

Use of technology in
political struggles,
war, international
tech cooperation

Collapse of social
order, cyber
conflicts,
revolutionary
movements

Tech-based geopolitical
strategies, cyber threats

VALUES

Ethical aspects of
technology use,
reconsideration of life
and death

Responsibility,
ethical choices
regarding
technology

Responsibility,
sacrifice, ethical
dilemmas in future
contexts

Ethics of technological
impact on human
nature, questions of
identity

Persistent themes include social and economic
inequality, evolving alongside technological
solutions like automation and Al.

Environmental consciousness matures from
addressing global warming to exploring
sustainable  innovations and  confronting
ecological crises.

The technological focus shifts from early
anxieties  about job  displacement to
considerations about the ethical implications of
Al and its role in shaping future infrastructure.

The political narrative shifts from concerns about
government control over information to
navigating technologically driven geopolitical
strategies, cyber threats, and the potential for
technology to both disrupt and empower social
movements.

A consistent theme is the ongoing exploration of
technology's impact on core human values,
including the search for a good life in a
technologically saturated world.



@ EVENT ANALYSIS BY DECADE

Event Categories by Decade

150

100

Number of Events

1980 2000 2010

Cross-Species Diplomacy and
Integration

1| Terraforming and Planetary
Enginoering

W Activation of Ancient Technologies

I Alien Hostility and Interspecies
War .
First Contact and Alien Discovery

I Ecological Cataclysm and
Environmental Collapse

| Establishment of Social
Hierarchies

W Systemic Collapse and Social
Fragmentation

m ical and Genetic
Mociication

B Emergence of D
Consdusnessa?:lAl

1 Imposition of Autharitarian Control
B Breakthrough Technologies and
UnlotesemgComeqwnces

B Formation of New Govemance
Structures

‘17



PRELIMINARY RESULTS



@ TEMPORAL CHANGES IN REPRESENTATION OF TECHNOLOGY

Distribution of OECD Categaries by Decade (Percentage)
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Decade
. While the share held by ICT remains relatively stable (with the .
exception of a reduction in the 2000s, likely attributable to the dot-com
bubble burst), the share held by professional and scientific services
shows substantial variation, rising dramatically in the 2000s in contrast
to the more industrial goods-focused 1990s.

. Additionally, we observe a steady increase in technologies related to
consumer goods manufacturing, which may be linked to the gradual
spread of globalization and capitalism.

Over time, science fiction has shifted towards a more grounded
portrayal of technology, reflecting an evolving understanding of
scientific principles and technological limitations.

The peak of fantastical technology depictions in science fiction
appears to have occurred around the turn of the 21st century,
which may be linked to the rapid technological advancements and
societal anxieties surrounding the dawn of the new millennium.



(® Top-10 Market Areas by Forecast type

Forecast type of primary market area
B Realistic [l Hypothetical [ Fentastical
Interactive and Pervasive Data Platfoerms
Surveiance and Detection

Al for Automation and Delegation

Life Support and Habitation

ass
I
s
i

Hurman Augmentation and Enhancement

-

l -

Autonomaous and Advanced Weaponry

Genetic Engineertng and Regenerative Medicine [RELE

2
»

-
I
o
b @
-

Propulsion and Interplanetacy Travel 4

Digial Consciousness and Mind Services MN

5
»

The top-10 market area chart reveals a sophisticated authorial
calibration between physical feasibility and implementation
barriers. Information-centric technologies receive realistic
classifications reflecting their partial deployment; engineering-
intensive technologies receive hypothetical classifications
reflecting their feasibility but constrained timelines; physics-
challenging technologies receive fantastical classifications
reflecting genuine scientific uncertainty

The consistency of the hypothetical plateau (41-66%
across all markets) demonstrates that science fiction
reliably targets the "believable-but-unrealized" category as
its core narrative domain—neither dwelling excessively on
current reality nor abandoning plausibility for pure fantasy.
This pattern offers valuable insights into technology
forecasting: the hypothetical category represents where
meaningful innovation narratives and realistic development
timelines intersect



@ Market Subareas and Event Groups — Co-occurence

Event Categories

Phi Correlation between Event Cat

Activation of Ancient Technologies

Alien Hostility and Interspecies War

Biological and Genetic Modification

Breakthrough Technologies and Unforeseen Cansequences

Cross-Species Diplomacy and Integration g

Ecological Cataclysm and Environmental Collapse
Emergence of Digital Consciousness and Al
Establishment of Social Hierarchies

First Contact and Alien Discovery

Formation of New Governance Structures
Imrosition of Authoritarian Control

Systemic Collapse and Social Fragmentation
Terraforming and Planetary Engineering

=

Market Subareas

S o
- N

Phi correlation

1 | o
e o o
N —
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egories and Top Market Subareas



(® Top-10 Needs by Forecast type

The top-10 needs chart reveals
sophisticated authorial calibration

between human  aspirations
(represented by needs) and
perceived technical feasibility.
Authors demonstrate clear

understanding of which needs
are nearly solvable (sensory
sharing, transportation), which
require sustained development
(genetics, robotics, Al), and
which approach fundamental
limits (terraforming, FTL)

N
N

Forecast type of Needs

B Restistic ] Hypothetical [ Fantastical

Shamng fully-sensory expenences with others in real time
Maving mdividuals quickly on ar near Earth

Desplaying nch 3D or holographic data

Delegating background work and Information triage 1o Al
Waging war with advanced of aUIONOMOUS Weapons
Enhiancing or sugmenting physicel abilities

Manipulating biological and genetic code

Terraforming or engineering entive ecosystems

Achieving practicable fasterthandignt flight
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The hypothetical plateau at 40-70% across most needs validates science fiction's core narrative domain: technologies that are clearly
conceivable and potentially achievable within extended timescales, yet face substantial current barriers. This "believable-but-
unrealized" category represents where the tension between human aspiration and technical reality generates compelling narrative

possibilities

The most revealing finding is that authors distinguish between enhancement (speculative) and restoration (realistic), suggesting
recognition that extending human capability beyond biological baselines requires greater technical and speculative effort than restoring

normal function




EVOLUTION OF TARGET AUDIENCES FOR SCIENCE

FICTION TECHNOLOGIES

Target audience of Products by decades

Citizens / consumers = Government - Enterprises / businesses

- Scientific organizations

‘23

The most significant finding is
the 1990s-2000s inversion: the
1990s showed consumer-
business parity (30.1%
consumers VS. 29.4%
business) with  government
trailing (25.1%), while by the
2010s-2020s, government
leads decisively (31.6%) with
consumers lowest (24-25%).
This shift reflects science
fiction's recognition that state
actors increasingly drive
technological development and
deployment in areas like
surveillance, infrastructure, Al
governance, and  national
security—a pattern mirroring
real-world  concentration  of
technological power in
government institutions
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Closed-Loop Life

Systems that provide air, water, and food regeneration in
cybernetic factories, allowing them to function autonomously

Support Systems for extended periods.
Source: Mindstar Rising by Peter F. Hamilton (1993)
An advanced spacecraft capable of traveling vast distances
Interstellar . . i
. at near-lightspeed using warp drive.
Spaceship

Source: Light From Uncommon Stars by Ryka Aoki (2021)

Direct Interface

A form of computer interface that allows you to input text into
a computer by thinking.
Source: Steel Beach by John Varley (1992)

Biocomputers

Computing systems that combine biological elements to
perform complex calculations with increased efficiency.
Source: Blindsight by Peter Watts (2006)

Ecosphere Bomb

A device that uses nanobots to terraform a planet, making it
habitable for another species.
Source: Edge of Tomorrow by Hiroshi Sakurazaka (2004)

Matter Transmitter

A device that can convert a human body into a stream of
data, transmit it over vast distances at the speed of light, and
then restore it in a new body.

Source: Schild's Ladder by Greg Egan (2002)

‘24

There is a dominance of space technologies
among the jokers, primarily for interstellar
travel. This explains the presence of self-
replicating system technologies necessary for
maintaining near-lightspeed flight devices, as
well as planet terraforming technologies

There are also more realistic joker
technologies that address similar needs, such
as artificial light sources for Earth, rapid takeoff
systems, and air purification spheres to address
climate change issues

In addition to the space and environmental fields,
technologies that radically expand human
cognitive abilities, turming humans into
computational systems and simplifying
interaction with machines, have a significant
presence



« Autonomy and

@ Most encountered technology user experience, technical ‘ 25
features and functionality

visual
perception are the most
frequently mentioned,
highlighting the focus on
self-sufficiency and
sensory interaction in
technological innovations.

Tactile feedback and
mechanical control are
significant, indicating the

importance of direct user
interaction with devices.

Processor power, sensor
integration, and battery
life are key features,
reflecting the demand for
performance, precision,
and longevity in tech
products.

Al-driven functions and

connectivity options
suggest a growing
emphasis on smart
technologies and

interconnected systems.

« Similar to functionality,
autonomy and visual
perception are top
priorities, showing the
importance of a smooth

and independent user
experience.

« Ease of wuse and
reliability also rank
high, emphasizing the
user-friendly and

dependable nature of
products.
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PRODUCT AND TECHNOLOGY CARDS FOR FORESIGHT

WORKSHOPS

m_rllHU.l.EECHE NMPHHTE2PEI

H‘.‘w " =

PANTERE KOTOPHE COZS03KT NPOAYKTE
MMTaHKA Uz chipeA (NepepalboTaHHbLx
OTXOA0E )

NpoUEECACTED KM pacnpejeneHie
nuugd, MepepaboTka OTXO0AQ0E

TaKTUABHLI WHTEPpeiC,
AETOHOMHOCTE

OpraHdYeckre MaTepuan:,
BrvoTexHonorum,
CaMoBEOCNpPOUSEEJeH1e

Ueneeaa
ayaAMTOPKMA

Bozuxo0HHMCTUTENEHEIS ©

J
EdAona

AMTHEIE KYNONa, OoYvllakipie EOZ44X
P3AUIUMOHHO ZarpASHEHHLIX S0HAaX

CozaaHMe MESONUPOBaHHEIX Cpej,
O4MCTHE M PEUMPEYNALMA EOgb

AUCTIHUMOHHOE YNPaBnNeHue,
AETOHOMHOCTE, DudweHWe
BezonacHoOCTH

BozobHoBNAEMaA SHeprMA,
BHCOKOTEXHONOMrMHYHAA CUCTEMa
OHMCTHEM EOgbl, BoTpoeHHEE AaTHMKK

Uenesaa
AYAUTOPMA

_EEHH-EIFI pabpHEa

Homnnekc nabopatopHoro ofopygoBaHWa
M KOMNBKTEPOE, NPegHasHaqYeHHNX 4na
aHanMza M MaHvnunvpoeanuAa JHE. MedHaa
pabprka NoOSEONAST NPOECAWMTE MegneHHoe
cexkpeHupoeaHMe [JHE 1 gpurmue nogobHbie
OonepaurM C reHaMu

FaGoTta c gaHHeiMM, [MpovsecgcTeo,
Hau4Hoe JcTpovcTEO

AHanuz gaHHbx, [MogknkwYeHne
NPOEOA3MM K MalMHE

D6paboTka GonewMx gaHHLEX,
BctpoeHu MM, MeHeTu4eckaA
MOAWUPHUKALMA

Ueneeaa
aJauToRKA




THE RESULTS OF THE PROJECT CAN BE HELPFUL DURING ‘ 28 ‘
FORESIGHT RESEARCH PROJECTS

Scenario modeling
. The use of science fiction to

create diverse and creative
scenarios for the future.

. Identifying ways to achieve
desired outcomes or prevent
undesirable scenarios
("reverse forecasting").

Wild cards analysis
* A map of predictions from

science fiction to identify
possible wild cards.

*  Assessing risks and
opportunities to prepare for
unexpected events.

Prototyping future products and

technologies
Visualization and description of

technologies as a source of ideas for
development.
Forecasting the social, economic and

political impact of potetial technologies.

Test-driving policy initiatives
Identifying potential ethical dilemmas
and developing strategies to resolve
them.

Finding new approaches to addressing
ethical and other challenges by
covering a wider range of possible
future scenarios.

Cards of products and technology can
be used during events

Expert interviews
Discussion of technology prospects, taking

into account science fiction forecasts.
Stimulation of new ideas and identification
of hidden opportunities and risks.

Foresight workshops
Helping to identify trends and market needs.
Creating a shared vision of the industry's
future.

In addition to its use in foresight, science fiction has significant potential in educational initiatives. For example, the science fiction
prototyping method is used in British business schools to develop creative thinking in entrepreneurship courses, and in the National
University of Taiwan to increase students' interest in science and technology that promotes business innovation.



AN EXPERIMENTAL TIMELINE OF THE FUTURE OF SPACE

‘ 29
Modular A space cable line for Space transport with Autonomous orbital
spacecraft - delivering cargo to Earth's low a nuclear ion engine stations and factories
Starship orbit
® 9 . 4 @
2025 2030 2040 2050
Seveneves Orbital Cloud, The Martian, Mindstar Rising,
Neal Stephenson, 2015 Taiyo Fujii, Andy Weir, Peter F. Hamilton, 1993
2014 2011
Electromagnetic launch A system for collecting fuel Gravity engine for An interstellar spacecraft for
systems for removing from interstellar hydrogen spacecraft traveling at speeds close to
payloads from the surface using ionizing lasers the speed of light
® 4 @ @ >
2060 2070 2080 2090
The Star Fraction Blindsight We Are Legion Death's End
Ken MacLeod, Peter Watts, Dennis E. Taylor, 2016 Liu Cixin, 2010
1995 2006
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A biocomputer is a computer system in which computational processes are performed by biomolecules, cells, or tissues, rather than (just) by semiconductors. A
key advantage of such systems is energy efficiency

The unique energy efficiency of biocomputers is possible because their architecture is aligned with the operating principles of the human brain - a decentralized
system in which memory and computation are inseparable.

Existing L . .
Description Science fiction analogue
prototype
Microsoft / UW A system that encodgs .digital datg into syhthetic Coraline from Wh_ite Que_en. Thg key idea is to use a biological
DNA Storage DNA molecule_s., prowdlng.ultra-hlgh density and substrate (syr.lthetlc prot_eln matrix) as a fund_amentally new .
long-term stability for archival ("cold") data storage. | and highly efficient medium for data processing and storage. -
A bioprocessor that uses living human brain Bioprocessors from Mindstar Rising. The initial stage of this
FinalSpark organoids for computation, demonstrating a colossal | concept, where biological components act as specialized
Neuroplatform | (up to a million times) reduction in energy coprocessors (for memory or data processing), complementing
consumption compared to silicon chips. traditional systems.

A system in which neurons from human brain cells
are integrated with a silicon chip. This hybrid learned
to play the video game Pong, demonstrating that

The biocomputer from the novel Blindsight represents the

Cortical Labs most basic form of this idea — a biological processor capable

DishBrain/CL1 |, . . of performing calculations but devoid of consciousness or

biological neural networks can be used to solve o .

subjective experience.
targeted problems.
Technology that uses the living slime mold . . . . .
% g . A self-healing bioorganic computer from Children of Ruin. A
Physarum Physarum polycephalum to create self-healing, . . .
. . . . L o direct, real-world analogue of a decentralized, adaptive, and

Wires adaptive biological circuits capable of transmitting

data self-healing computing network built from living organisms.
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Telescopic "wheels" with
adjustable length spokes for
a smooth ride

A

An interface that allows you
to enter text directly through
your brain activity

potential
demand

A chemical lie detector
that forces a person to
reveal true information

Technologies for
rejuvenation, slowing
down aging, or
extending life

probability of
implementation

Using such maps can help participants
in foresight sessions identify the most
promising areas for investment and
research

Segmenting forecasts helps identify
which technologies require immediate
attention and which require support and
development

Similar tools can also be useful for
building scenarios (e.g., all forecasts
are realized versus only those with a
high probability of realization are
realized)

Concepts from science fiction can
enrich the range of possible futures
being considered



(® Moving forward ‘ 32 ‘

Potential research articles How we can work together?
. Visions of Tomorrow: Exploring Future Scenarios in O Create a product implementation markup for science fiction products
Contemporary Science Fiction O Try to describe the technical characteristics of each product in your
specialty

e Science Fiction as Wild Cards Identification Tool:

Examining Possible Disruptive Futures O Conduct a foresight workshop using Interactive product card games

O Participate in writing an article dedicated to science fiction as a tool for

* Mapping Change and Continuity in the Technological predicting of the future
Landscape of the Future through the Lens of Science
Fiction

Contact information:

Olesia Maibakh

* maibakholesya@gmail.com

e 479857438319

Danil Yatzkin « https://www.linkedin.com/in/oles
ia-maibakh

Olesia Maibakh

Sukhayl Niyazov Denis Popov


mailto:maibakholesya@gmail.com
https://www.linkedin.com/in/olesia-maibakh

THANK YOU FOR YOUR ATTENTION
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(® T0P-6 NEEDS - DISTRIBUTION

Needs

‘35

Percentage

Waging war with advanced or autonomous weapons 68 5.04%
Moving individuals quickly on or near Earth 50 3.71%
Manipulating biological and genetic code 47 3.48%

Delegating background work and information triage to Al 46 3.41%
Enhancing or augmenting physical abilities 46 3.41%
Performing complex physical tasks with remote or modular robotics 42 3.11%




DISTRIBUTION OF SCIENCE FICTION PRODUCTS BY CLASS | 36
AND REALIZABILITY

Media technologies (4.03): This category leads with the highest
realizability score, reflecting the rapid and wide adoption of new media
platforms, digital communication, and immersive content technologies in
contemporary society

Mesha techocioghes
Educaton

Foandial erexdogpes
Prtsertareret
Pratectve technclogrey
Education & Financial technologies (3.42-3.40): Both sectors have a
strong foundation in deployable innovations—online learning, fintech, and
e-payment solutions—demonstrating that science fiction predictions in
these domains are often converted into real products and services

Tronsport

Survlance and cocoinassanoe [ outdc contiol
AQ AL T hnsOges

ety

Perssnal ctnologes

Entertainment, Protective technologies, Transport (3.36-3.21): These
practical domains (e.g., advanced gaming, protective gear, efficient
vehicles) consistently score high, indicating strong links between fictional
innovations and technological advances on the market

Rotofes
Enagy

Vo tecrnologess

Mimaton and i1 lechaioges

truegy

et Surveillanpe/reconnaissance, Agricultural, Hga!th, . Persopal

i s s { technologles, Robotics, Energy (.3.17—3.09)5 Predictions in secu.rllty,
— agriculture, healthcare, personal devices, robotics, and energy transition

o ’w) fall into the moderate range, reflecting steady progress but ongoing

T = 0 technical or regulatory hurdles. These sectors often transform speculative

A i o b ideas into scalable technologies over time

Tecrooigees of Sene 200 10 L

Practical, information-based and human-centric domains top the realizability ranking, highlighting where science fiction has been most predictive of real
technological change

Physical science breakthroughs, radical experimentation, and fundamental transformations (space, time, matter) stay largely in the realm of speculative
fiction, underlining the gap between imagination and technological maturity
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POSITIVE

Information & (T Techinologies and Personal Technologies stand out for
the highest share of positive influence (above 40-50%). This indicates
consistent optimism in science fiction regarding the social and economic
benefits of digitalization, connectivity, and personalization. Healthcare
and Transport Technologies also show a considerable proportion of
positive sentiment, reinforcing their perceived value in improving quality
of life and mobility

Biotechnologies, Defense, and Military Technologies present dominant
mixed influence segments, signaling author ambivalence. These fields
are often portrayed with both great promise and significant risk, reflecting
debates around genetics, security, and ethical dilemmas. Materials &
Chemistry also edge towards mixed influence, emphasizing dual-use or
controversial applications

NEGATIVE

Military, Defense, and (to a lesser degree) Space Technologies exhibit
the greatest levels of negative influence, mirroring science fiction’s
caution about unintended consequences, weaponization, and existential
threats. These technologies are frequently linked to dystopian scenarios,
control or surveillance, and loss of autonomy

NEUTRAL

Several classcs, notably Space Technologies and Virtual Technologies,
feature notable neutral segments. This may reflect narrative uncertainty,
technological immaturity, or ambiguous societal impact, leaving room for
varied interpretations in literature

CONCLUSIONS

Influence Share (%)

WX

¥

B Neutrad Inusnce B Negathe Influence B Muad Influence B Fositve Influence

Technology Class

Technology classes with predominantly positive influence (IT, Personal, Healthcare) are prime
candidates for public investment and societal support

Fields dominated by mixed or negative influence (Biotech, Military, Defense) highlight ethical
complexity and the need for regulatory caution—innovative but controversial

Neutral classes (Virtual, Space) suggest domains with unresolved narratives, signaling
opportunity for future research or cultural exploration

This multi-tiered influence chart enables quick scanning for both opportunity and risk across
speculative technology domains, offering valuable guidance for strategic foresight, innovation
policy, and science communication



Vill. MARKET AREAS PROFILE: VOLUME,
FEASIBILITY, SENTIMENT AND REALISM

VOLUME (NUMBER OF TECHNOLOGIES)

Interactive Data Platforms (106) and Autonomous Weaponry (104) dominate
the landscape, reflecting strong narrative focus on data ecosystems and

futuristic defense
Mass Transit (54) and Entertainment (43) occupy mid-tier positions, indicating

steady but secondary attention

SENTIMENT (% POSITIVE INFLUENCE)

Interactive Data Platforms (45.3%) and Personal Security (50.7%) maintain
the highest positive outlook, suggesting narrative optimism around
connectivity and protection

Autonomous Weaponry shows mixed sentiment (25.9% positive), reflecting
ethical concerns in speculative depictions

PREDICTED REALISM (% REALISTIC PREDICTIONS)

Personal Security (50.7%) and Surveillance and Detection (42.5%) lead in
realism, reflecting mature technologies already entering deployment

Digital Consciousness (3.7%) and Interplanetary Travel (3.8%) register minimal
realism, indicating significant developmental gaps

Metrics

Market Ascas

38

Normalized



@ EXAMPLES OF NOTABLE TECHNOLOGIES: MEMORY EDITING

Subclass

Target audience

Type of social
influence

Forecast type
Primary market area

Needs

‘39

Technology name Memory editing

Advanced neurobiotechnological systems enabling
precise memory editing, including suppression,
enhancement, and implantation. Applications
include transgenerational transmission of ancestral
knowledge, emotional modulation of traumatic
memories, and accelerated skill acquisition

Sweep of Stars

Brief description of
the conception

Text
Author
Year of publication

Maurice Broaddus
2022

Class Biotechnology, Information and IT technologies

External methods of improving the qualities of a living being (tabletting),
Cybernetics/Implantation, Memory modification technologies

Government, Scientific organizations

Mixed
Hypothetical
Digital Consciousness and Mind Services

Recording, editing, or erasing memories on demand



EXAMPLES OF NOTABLE TECHNOLOGIES: FORENSIC
SKETCH ARTIST

Technology name

Brief description of
the conception

Text
Author
Year of publication
Class

Subclass

Target audience

Type of social
influence

Forecast type
Primary market area

Needs

‘40

Forensic Sketch Artist

A collaborative process where a sensitive psychically
extracts visual memories (faces, locations) from a
subject's mind, and a forensic sketch artist then uses
this information to create accurate sketches for
identification or investigation

Rosewater
Tade Thompson
2016
Information and IT technologies

Data storage and processing systems / data
management

Government, Enterprises / businesses

Positive
Hypothetical

Al for Automation and Delegation

Automating large-scale information gathering and
surveillance
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Medium-term future (2030-2040)

Existing prototype

Description

Science fiction analogue

Organoid clusters as Al
accelerators

Large-scale networks of brain organoids used as extremely energy-efficient
coprocessors in data centers, especially to accelerate machine learning tasks
and achieve lower power consumption

Bioprocessors from Mindstar Rising. Evolution of current prototypes into
commercially viable implants or modules that add parallel computing power and
memory to the main system.

Hybrid bio-silicon SoCs
(systems-on-chips)

Single chips that directly integrate living neural cultures with electronic circuits,
enabling the creation of advanced neuroprosthetics and brain-computer
interfaces (BCls) capable of pre-processing signals on the device itself.

"Wet tech" from the novel Cosmonaut Keep. This concept perfectly describes the
nature of such hybrid systems—partly organic, powerful, but inherently difficult to
program or analyze using traditional digital methods.

Self-healing bioconductors

Practical implementation of technologies similarto Physarum wires in fields
such as soft robotics or aerospace to create adaptive wiring and fault-tolerant
sensor networks capable of self-healing.

The bioorganic computer from Children of Ruin. The application of self-healing
biological networks in complex engineering systems marks the transition from the
laboratory to practical use.

Long-term future (2040+)

Existing prototype

Description

Science fiction analogue

Evolving "Living Clouds"

Decentralized global networks of interconnected organelles with their
own metabolism, capable of self-organization, continuous learning,
and optimization of computational loads without human intervention.

A biocomputer from Blindsight. The ultimate realization of this idea is a single
computing substrate (similar to the brain or the cloud) capable of running multiple
parallel streams of thought or even fully intelligent, independent cores.

Cognitive symbionts

Advanced implants that seamlessly fuse human neural tissue with a
computing device, providing radically expanded memory, on-demand
cognitive enhancement, and true synthesis of human and machine
thinking.

Nanocommunication from Blackfish City: While the novel focuses on the human
animal bond, the underlying technology illustrates the potential of symbiotic,
shared consciousness. It also points to the central threat of this era: the risk of
information, memories, or trauma spreading like a biological virus through these
interconnected systems.
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FORESIGHT

These categories are being developed:

Functionality: can be applied in the goal tree method
to build a hierarchy of technology functions; can help
determine how well technologies align with social
priorities.

User experience: useful in simulation games and
scenarios, identifying technologies that are promising
for users, and can help create recommendations for
improving interfaces and functionality.

Realistic assessment: Applicable to expert methods
such as Delphi to assess the significance and likelihood
of implementing forecasts.

Target audience: Applicable in civil panels and
focus groups, it helps identify the needs of target
groups by adapting developments to social
requests.

Relevant implemented product: Can be used in
benchmarking and scenario forecasting to
compare with existing technologies and develop
strategies for future technologies.

Joker status: useful for scenario predictions,
helping to account for technologies with low
probability but high impact in preparation for

sudden changes.
~ , - Q'




