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[lnaH npe3eHTaLUUN

3ayem?

BpemeHHble nepuoabl

KaK? — cyulecTByloLlaa cuctema

KTO? n meToaonornu

'Ipobrnembl pasmbIilLNeHnn 0 byayLuem
YnpasneHne Mo3anmkoun:. TeEXHOMOM

Coumno-3KkoHOMMYEeCKoe BO3O0encTBue
TEXHONOorMu




3a4yem aymMmaTb O
byayuem?

* Mbl gymaem o byayLiem, noTomMy YTO:
— Mbl MO Npupoae NbonbITHLI

— 3TO norsie3Ho (NnaHnpoBaHMe — 3TO eCTECTBEHHbIN
SNEMEHT HaLLeNn XN3HK, a, YToDbl NNaHnpoBaTb, HAM
HY>XHO 3HaTb dyayulee)

— HeKoTopble 00pa3bl OyayLuero Bbi3blBalOT CUNMbHbIE
aMouunmn (CTpax, BOSTHEHUE), YTO NOOYKOAET HacC
bonble gymartb 0 byayuiem

— Mbl MPUXOANM K BblBOAY, YTO Byayuiee OyaoeT OYeHb
Ba)XHbIM/OPYrMM MU co3HaTeribHO pellaem borsbLue o
HEM aymaTb




BpeMeHHble nepuoabl

Bnnskoe MpoaBuHyTOE Mpe- MocT-
Mpownoe Hactoswee  Oyaylwee Oyoywee  cuHrynspHoctb CUHIYNApHOCTb  CUHIYNSIPHOCTb

« 3Tu aTanbl crnegyeTt paccMaTpyMBaTh OTAEeNbHO, MOTOMY YTO
— 3HaHuUe O HUX HaM HYXXHO B pa3Hoi/'| crteneHn n
— MO pa3HbIM NpU4vYnNHamMm.

« 3arago4vHoe BpeMs
— [lpe-CcnHrynsapHoCcTb TyMaHHa
— [loCT-CUHIYNSpHOCTb HeonpeaesreHa



bnuxauwee oyayuiee

[1lporHo3bl Ha criegyrouwee OecAaTuneTue akTUBHO
ncnonb3yrTca B busHece

byayuiee byaet “0OonblUe ogHOro M Toro Xe”. JKpaHbl
bonblue, 3BOHKM AeLeBre, MallnHbl 9KOHOMUYHEE.

A
|,

There are marginal improvements, although a lot of them
are driven by qualitative improvements in underlying
technology. Some are even driven by small revolutions in
fields such as nanotech, biotech, computing, etc.

Examples — better textiles, shampoos, drugs, cars, etc.

People easily accept this, but are not inspired. Early
adopters pick up the technology, the rest follows soon.



MpoasuHyToe Gyaywee ' .

The 2005-2030 stage is well thought out.

It includes "traditional” technologies with low future
shock levels. Life doesn't change radically.

The forecasts exist within the present-day framework:

— A democratic society with market capitalism.

— People remain largely human.

— Social problems are familiar — many old, some new.

— The effects of disruptive technologies (Al, immortality, intelligent
robots, uploading, abundance society) are not felt yet.

It looks right to people, because it is familiar and

corresponds with present trends well. But it's wrong.



[lpe-CUHIrynAapHOCTb

* Pre-singularity time is the most important because of
asymptotic exponential growth!

Industrial (1815) Computer (1963) Biotech (1990) Al (2030)
Atomic (1945) Human ChangeS (2010) Nano (2020)
Space (1957) Robotics (2000)

* The results determine the singularity.



CUHIrynapHoOCTb

 Singularity — the most reasonable scenario so far

* |n a nutshell:
— Nanotech + Al = Singularity

« Studying the Singularity (Mitchell Porter):

— scenarios -> assumptions -> scenario matrix

« Rationally understood, emotionally alien

— “A worldwide, distributed reasoning system in which
there are [billions] of nodes, many of superhuman
power. Some will have knowable identity -- say the
ones that are currently separated by low bandwidth
links from the rest -- but these separations are
constantly changing, as are the identities themselves.”



Mmetlowmecsa nporHo3bi

BpemeHHble nepunoabl | KTo? TOYHOCTL
brnimxkanwee byaywee | dytyponorn, [locTtaTto4Has
KOprnopaTMBHbIE LEHTPbI,
MO3roBbl€ TPECThI
[1lpoaBuHyTOE TexHonormnyeckoe HekoTopas
byaywee npegsuaeHue, dytyponorn | (TI1)
[1pe-CUHrynapHoCTb HekoTopble paHTacTb! OuyeHb
HU3Kas
CUHIrynsipHOCTb TpaHcrymaHucThl OK
[TOCT-CUHIYNApPHOCTb | « CUHIYNAPLLMKNY» HekoTopas




PacnpocTpaHeHue ngem '

attitude to future
information
Common folk availability

future visions

Science fiction Education

Individual
futurists

Futurologists T h ist
Think tanks / Technology ra?ﬁinlligznls

corporate centres foresight




JJOCTYyNHOCTL
MHopmMauun

« All the information is available to everybody
— fundamental science (textbooks, Internet)
— news about progress (Internet, TV, press)
— even the visions and predictions (Internet, books)

 The problems are
— underexposure



JJOCTYyNHOCTL
MHopmMauun

« All the information is available to everybody

— fundamental science (textbooks, Internet)

— news about progress (Internet, TV, press)

— even the visions and predictions (Internet, books)

The problems are
— underexposure

‘I want unlimited scientific discovery,
and | want unlimited applications...
We want to live forever, and we're
getting there."

— Bill Clinton, Millennium evening
at the White House (October 1999)

“I did not have sexual relations with
that woman...”

— Bill Clinton, at the conclusion of
a press conference in the White
House (January 26, 1998)



JJOCTYyNHOCTL
MHopmMauun

« All the information is available to everybody
— fundamental science (textbooks, Internet)
— news about progress (Internet, TV, press)
— even the visions and predictions (Internet, books)

 The problems are
— underexposure
— lack of interpretation
— attitude, lack of motivation

* Media picture:
— among other sensational stories
— not detailed enough

— in separate niches (targeted
at those who are already interested)

— based on “the Iowesjc common
denominator of futurism”



OObIYHbIE Nnoan

“We don’t need the future” “Not gonna happen anyway”

Ignorance and confidence (from specialists t00)

— Can we assemble an all-dielectric thermally tunable optical filter based
on a Fabry—Perot interferometer employing a silicon cavity and silicon
based dielectric Bragg reflectors?

— Can we create human-level Al?
People presume themselves too much to speak about the future

without any qualifications. This, of course, applies to many people
here as well, at least in certain areas.

Attitude towards futurologists: irrational derision ("they get paid for
saying crazy baseless things about future" - Pearson, Kurzweil).

Many people have individual "futuristic ideas”
— these are not nurtured
— no outlet for them



OTHOWeHMe K
bynyuwemy

People can be blind to radical changes (they don’t care)
People are scared when told about it (future shock)

The excitement is not really caused by the technology
itself, but its coverage in the media (memetic ecology).

Examples:
— household robots

— flying cars

— the information superhighway
Compare:

— Mobile phone




NocTeneHHoe pacnpocTpaHeHue ' .

Access only for rich people. It's seen as a luxury, it's a radical
improvement, but it is not inconceivable for an average person
from the get go. No strong reaction.

Gradual dissemination. People don't make a conscious decision
to make the transition to tech-enabled state. They just gradually
adopt the new tech. No excitement, only on the personal level.

Social changes. People are annoyed by bad things, ignore the
good things. Not much excitement. Some claim they can't live
without it, but that doesn't translate into a large scale reaction.

Wise people comment on the changes. They write about

radically new applications — flashmobs, mobloging, always
connected lifestyle. These are really important and real changes. /
But most people don't care one way or another. =

The technology is adopted. That's it.

At no point is there particular excitement about the technology.



OO0pa3bl byayuwero

Generic “more of the same” somewhat better future

Distopian “life will still suck” visions (atomised individuals, western
capitalism, environmental degradation, totalitarianism, world war)

Utopian visions (communism)
Transhumanist optimism (synergetic view based on nano and Al)

Differences, because:
— not everyone knows
— not all understand the synergy

Without knowing, the visions are biased on beliefs and ideological
preferences

The visions are heavily influenced by clichés about the future

Psychological state also plays a role (current optimism/pessimism
determines the attitude to future)



KTo aymaeTt o byayuem?

* Hay4Hble dpbaHTacThI
» OyTyponoru
» OTOenbHbIE PYTYPUCTDI

« KoprniopatuBHble UccrnegoBaTernibCckme
LIEHTPbI

* Mo3roBkie TpecTbl (KOHCYSbTAHThI)
 [1poeKTbl TEXHOMOrMYEeCcKoro npeaBsnaeHna
* TpaHCryMaHUCTUNYECKNE MbICITUTENU

o «CHHrynaputapHbie» MbICITUTENN



HayuyHaa dpaHTacTuka

* Problems:
— clouded vision (because of Singularity)
— no coherent pre-Singularity vision
— most old sci-fi is useless

* Some singulitarian sci-fi

— Charles Stross, Vernor Vinge, Greg Egan,

Damien Broderick, John C. Wright, John Clute,

Ken MacLeod, Greg Bear, Chris Moriarty, Kathleen Ann Goonan,
Grant Morrison, R. A. Lafferty



dPyTyponorus

Futurology tackles risks, not promises of the future

“Establishment” futurology, 1960s — started Delphi and scenarios
Critical futurology, late 1960s — focus on values and policy
Futures studies, late 1960s — emphasis on alternative futures
Technology foresight, 1970s — Delphi method

Oil crisis, 1973 — sudden drop in interest towards futurology

Futurology today

— In their mind we are still in the 1960s

— Too much emphasis on current problems

— Essentially useless, besides the general “progress is good” idea
Technology foresight

— Developed methodology

— UNIDO support, structure, organisation



UccnepoBaHue dyayuiero,
WEFS, 2004

NecaTb rmaBHbIX TEHOAEHUNUN HNecaTb rmaBHbIX NPOrHO30B
» Ecological footprint growing » World population in 2050
 Hope in decline « Aging societies
* New nuclear weapons « Greater transparency
» Bird flu * North-south divide
 Response to AIDS « Al Qaeda's next attack
« Surplus males in China and « Al Qaeda's long-term program
India « Global fascism ahead?
« Sustainable forest « Fiber farms
management o Impact of “No Child Left
» Workforce trends in US Behind”
« Transportation innovation « Monster quake in Midwest?

* Novel futures: rapid growth

e HeoOblyanHO HeganbHOBUAHbIE NPOrHO3bl, MOMTHOCTLIO
G6ecnones3Hble B 4ONITOCPOYHOMN NepCcrneKkTnBe



OTaenbHble PyTYypUCTBLI ' -

These pop-futurologists regularly get into public spotlight

Their isolated statements play an overly important role,
because people are not exposed enough to the future

[Tpnmepsl

— ®paHcuc dykysama

— 9nBuH Toddnep

— bwunn Dxon (Sun)

— AH lNunpcoH (British Telecom)

[Tpobnemsi:

— wildly diverging visions with no system behind them
— influenced by strong personal beliefs and worldviews



KopnopaTuBHbIe LEHTPLI,
MO3roBble TPecCThbl

 Many companies carry out unsystematic attempts to
predict the short-term future (5 years) in their field

« Some companies have internal futurology units
— British Telecom: Foresight and Futurology Unit
— Swiss Re: Centre for Global Dialogue

« But most of them are worthless...
* No system, just a mishmash of random predictions

 Think tanks

— are paid real money for their results, so they usually have to stay
competitive
— but they can’t spread the results widely and freely

— the better ones (e.g. Social Technologies) use technology
foresight



-..... BT Exact Technologies '\

« Some of the predictions:
— Virtual retinal displays, glasses based
— Fully automatic ships able to navigate and dock automatically
— ANT based network management
— Private space mission to examine asteroid with a view to space mining
— Global electronic currency in use
— Crime and terrorism mainly computer based
— Fractal shape-changing robots
— Plane zorbing, jumping out of planes in inflatables
— Cheap miniature cameras cause social backlash
— Fibre optic plants in gardens

« Target year: 2005
* Predictions made: November 2001
« Accuracy for 2005: about 10%, mostly the obvious ones



TexHonorn4yeckoe
npeasuaeHue

TexHonornyeckoe npeasuaeHne obINno co3gaHo Ans
BbIABNEHUA «3aPOXOaloLWLMUXCA» TEXHOMNOMNMN

— 1960 — metogonorusa (denbdu) paspadboraHa RAND
— 1970 — AnoHwus

— 1971 — CoBeTtckumn Coto3
— Havarsno 1980-x — counanuctnyeckasa dpaHums
— c 1ex nop — 20-30 cTpaH

[TlpenmyLlecTBa:

— JeTanbHasg Mmetoaornorusd
— KOHKpPETHbIE NpeackasaHus
— HayudHbIW nogxoa

MogpnepxuBaetcs KOHANLO n mHorumm 5@3
npaBuUTENbLCTBAMMU 77

PacnpocTpaHeHne pe3ynsLtaTtoB ABNAETCHA Ba)KHOW
4YacTblo METOAONOMNM



Ministry of Education,Culture,Sports,Science and Technology
‘ i
N S; -

National Institute of Scence and Tedmology Policy

[MpeackasaHuna NISTEP

s I'Ip|/||v|epb| n3 otyetos 1971, 1976 n 1981 ronos:

* [lpoLeHT NONHOM 1 YaCTUYHOW peanu3auun NPEACKa3aHUu .« =
Tpex nporHo3os coctaBun 64%—71% ol (L

. KOHerTHbIe, nofie3Hble n OTHOCUTEJIbHO TOYHbLIEe
npeancKka3aHn4d

Uacmu4Hasi 803MOXXHOCMb paboTaTb U3 JOMa C NOMOLLbIO
ncnons3oBaHusa TB, TenedoHoB, dakcos u T. n. (NporHo3: 1998)

[Mony4eHne gaHHbIX OT 6ecnnnoTHLIX 30HAOB O YpaHe, HenTyHe,
[nyTtoHe n BHe ConHe4yHon cuctembl. (1999)

Pa3spabomka onTM4eCKON KOMMYHUKALMOHHOM TEXHOSOMNH,
NO3BOSISAIOLWEN PE3KO COKpaTUTb NOTPEeOHOCTL B Meau. (1999)

B03MOXXHOCMb NCKYCCTBEHHOIO ONMOAOTBOPEHUS UNU
NCKyCCTBEHHast maTka. (2001)

Lllupokoe ucronb308aHuUe nepecagkn cepaua Yyenoseky, bnarogaps
peLleHnto NpobremM MMYHHOM peakumm oTTopxeHus. (2001)

[Npakmudeckoe ucriofib308aHue BbICOKOCKOPOCTHbIX (300 km/4)
XernesHbIX JOPOor Ha XenesHblX penbcax un konéecax. (2006)

Paspabomka nckycctseHHoro yxa. (2007)




TpaHCrymaHUCTbI

ldeas mainly spread through books (including sci-fi)
— It's the only commercially supported venue

Societal demand for transhumanist ideas is low
— FutureTAG (UK) — any results?

Contacts with futurologists are rare
— FTA meeting in October 2004 (Helsinki)

Do individual transhumanist visions combine into a
single picture? Or are they separate, disjointed and
contradictory?

Can we build a timeline relatively consistent with all the
individual views?



YTO MewiaeT
npeackKkasaHUsAM?

* Personal biases
— Knowledge only in a narrow domain
— Horizon problem — ability to predict short-term only

— Futurologists who are interested in social aspects, don't know
technology well enough to base their predictions on firm ground

— Future shock — emotional reaction towards radical changes

* Methodological biases
— Single factor vs. multiple factor forecasts

— Ignoring radical improvements in favor of incremental
iImprovements

— QOverestimating short-term progress and underestimating
long-term progress



[TpoOriema ropusoHTa

 Jltoomn He crnocoOHbl 4OCTAaTOYHO AaneKko
3arnsHyTb B byayllee gaxke B CBOeW
obnacTu
— N3BecTHbIE NpumMepbl. aBunauud, paguo, TB

— 1970-e: ropnU3oHT nNpeasuaeHusa y
nccnegosaTterien oKono 7 neT,y
MapKeTOJIOroB OKOJ10 S NneT



MHorodgakrtopHblie

NPOrHO3bl

* Many forecasts assume that everything, but one
variable X stays the same.
— Technology foresight at least lists all expected

changes in one place.

 For better understanding of the future complex,
but coherent forecasts are essential. These can
better describe people’s life as opposed to
describing technological developments only.

‘\’ A R ]
.\ \
\ /)
":\.‘ -
= .

e “What will my life be like in 2030?” — where
can | find such a forecast?



LLlok 6byaywero

» Related - future shock levels problem (not
future shock in Toffler's sense). Singularity
IS one special case of that.

* People can't fathom the future or accept it.

 Future concerns:

* most concerns that people have today are
as irrelevant as worries about horseshit
were 100 years ago.



CuHeprus

“Moreover, future technology trends will be marked not only by
accelerating advancements in individual technologies but also by a
force-multiplying convergence of the technologies—information,
biological, materials, and nanotechnologies—that have the potential
to revolutionize all dimensions of life. Materials enabled with
nanotechnology’s sensors and facilitated by information technology
will produce myriad devices that will enhance health and alter
business practices and models.” (Mapping the Global Future, NIC)

Synergy also helps:

— transcede the limitations of technology foresight and notice the looming
Singularity

— paint a complex picture and move to multi factor predictions

The primary future technologies (nano-, Al, genetics, neuro-, etc.)
will together cause the next metasystem transition, leading to
synergy between individual humans and computers.



CuHeprus

Communications

|

Computlng

Blotechnology

\ Robotlcs

Singularity Nanotechnology



CNnoOXHOCTb U
HenpeacKalyemMocCTb

“An invention acts rather like a trigger because
once it's there it changes the way things are and
that change stimulates the production of another
Invention, which in turn causes change an so
on.”

— Connections — The Trigger Effect

“For most people, this Singularity point has
already arrived, and the future mix of the ever
greater number of ever smarter people and
machines will look to them about equally
confusing, and just change faster.”

— Alexander Chislenko



TexXHONorm4eckum
AeTePMUHU3M

* lNoapobHas kapTnHa Oyayllero MoXeT ObITb NOCTpoeHa Ha base
4YETKO onpeaeneHHbIX BO3MOXHOCTEN (M NX Npenenos),
onpenensembix 3akoHamMn NPUPOAbI, a He Ha npeacKkasaHum
nporpecca

* “NocnegHue npegenbl” ANs HEKOTOPbIX 0brnacTen TEXHOMNOMUN:

HaHoTexHonorum — accembnepbl
Buonorua — 6eccmepTtune

Kocmoc — kocmuyeckne J'II/ICbTbI, KOJTOHN3auund niaHeT, KoCMN4ecKkmne
nocenexHnsd, nytTewectBn4d K 3se3fiam

NN — ypoBeHb Yernoseka U BblLle
PoboToTexHuka — nonHasa aBTomaTm3aumus
BupTyanbHaga peasrnibHOCTb — NOMHbIN peannusm

KOMI'Ib}OTepr — HAMHOIO 6bICTpee 4enoBeyecKkoro Moara, CmMmynauunA
BCero, 4ero yrogHo, 3arpyska

KOMMyHI/IKaLI,I/II/I — MMMNepBbICOKOCKOPOCTHAA CBA3b HaA 3emMne n He
TOJ1bKO

« Ecnun 4yto-TO AencTBuUTesNibHO Nones3Ho, 3To dyaeT co3aaHo



Myt K 2050

* O yem [noyTun] BCe [HacTUYHO] cormnacHb.i:

— 2005-2010%: npuBbIYHasA XXN3Hb

— 2005-2025: nporpecc, npeackasaHHbIN /
TEXHOJSTIOMNMYECKUM NpeaBunaeHnem AN/

— 2020-2030: TpaHcrymaHucTnyeckoe NN
OyayLiee

(TEMHOE BpeMs)

— 2040-2050: cMHrynapHOCTb
(mogbeM, BOCXOXae

— 2030-2040: npe-CUHrynAapHOCTb % ?

2005 2010 2020 2030 2040
* The years are for illustrative purposes onl
y purp y



BbiBOALI

* MHOrve NporHo3bl ynoMmnHatoT
CUHepreTnyeckne adpPeKTbl, HO YXOOAT OT
aHanusa ux cneacTteun

* TexHonorn4yeckoe npeasmaeHue
COBMECTMMO C TPpaHCryMaHM3MOM

» TexHonornyeckoe npeasuaeHune
paboTaeT, XOTA NPOBOAAT €ro foan
«MNepBOro ypoBHs wWoka dyayuwero» (SL1)



