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Transaction Introduction 

Despite it s title, The Future Factor  is a s much a  book about th e presen t 
as i t is about event s t o come . The ultimate goal of the book , to be sure , 
is t o creat e a  realisti c depictio n o f futur e huma n development . T o 
achieve suc h a  goal , however , I  wa s continuall y challenged t o inter ¬
pret a  broad rang e o f current economic , political, social , an d scientifi c 
events withi n th e broade r framewor k o f m y long-ter m projection s 
about th e ultimat e fat e an d destin y o f the huma n species . 

In thi s boo k I  presen t a  very optimistic, upbeat visio n o f the futur e 
of th e huma n species . A s I  mak e clear , th e huma n specie s i s alread y 
well o n it s wa y t o creatin g thi s pathwa y t o a  muc h bette r world . 
During period s o f rapid societa l progress, suc h a s th e lat e 1990s , i t is 
not difficul t t o mak e a  cas e fo r th e interconnectio n betwee n curren t 
affairs an d a  gloriou s future . However , during more troublin g times, 
like thos e o f recen t years , question s aris e abou t th e validit y o f suc h 
rosy prognostications . 

Since The  Future  Factor  first appeared , ou r species  ha s certainl y 
experienced a  sufficien t amoun t o f politica l an d economi c turmoi l t o 
enable critic s t o legitimatel y question an y optimisti c forecas t o f th e 
future huma n condition . The economi c slowdow n of the firs t month s 
of th e thir d millenniu m burs t th e illusion s o f millions wh o expecte d t o 
daytrade thei r wa y to wealt h and happiness . Moreover , the upsurg e i n 
world terroris m ha s force d academic s an d medi a commentator s t o 
redraw thei r scenario s o f a  peacefu l geopolitica l future . 

The goo d new s i s tha t eve n i n time s o f troublin g politica l an d 
economic events , ampl e evidenc e continue s t o accumulat e tha t ou r 
species i s improvin g it s genera l materia l situatio n an d movin g i n th e 
positive directio n originally envisione d in thi s book . I n fact , sinc e th e 
first appearanc e o f The Future  Factor, several developments an d break -
throughs onl y stan d t o reinforc e m y optimism about humankind' s fu -
ture. I n thi s introductio n I wil l revie w some o f the breakthrough s tha t 

ix 
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are formin g the foundatio n o f the nex t bi g leap fo r th e huma n species . 
Specifically, thes e includ e col d fusio n energ y development , broad ¬
band high-spee d Interne t connections , an d wha t I  labe l th e 
Superlongevity Revolution , innovations tha t wil l enabl e u s t o produc e 
more good s an d services , liv e longe r an d healthier , an d trave l faste r 
and farther . 

Certainly, th e event s tha t hav e unfolde d sinc e th e origina l publica-
tion o f The Future Factor  in 2000 ar e a  cautionary reminde r t o sociolo¬
gists an d othe r prognosticator s o f th e inheren t serendipit y o f huma n 
events. Fro m lat e 199 6 t o earl y 200 0 a  global economic boo m wa s i n 
full swing : man y countrie s enjoye d extremel y hig h growt h rate s i n 
gross domesti c product ; th e U.S . stock market , especiall y the technol -
ogy-driven N A S D A Q , ra n u p exponentia l gains ; unemployment plum ¬
meted t o level s no t see n sinc e th e 1960s . I n a  stat e o f near-euphori a 
learned economist s an d financia l journalists , a s wel l a s members o f th e 
investing public , convinced themselve s tha t w e ha d finall y conquere d 
the busines s cycle—permanen t prosperit y ha d arrived . However , th e 
unexpected occurred . I n 2001 , and agai n i n 2002 , th e worl d econom y 
slowed significantly . The hig h growt h perio d o f th e 1990 s wa s fol ¬
lowed b y a  fe w year s o f risin g unemploymen t an d slowe r economi c 
growth. Th e N A S D A Q stoc k bubbl e burst , an d th e Do w inde x re ¬
ceded. 

In orde r t o accuratel y predic t th e short-ter m prospect s o f bot h th e 
U.S. an d th e globa l economy , an d t o determin e th e mechanism s b y 
which th e nex t economi c recover y wil l actualize , we shoul d firs t loo k 
at th e factor s tha t create d th e boo m an d th e force s tha t le d t o it s 
demise. The dynamic s underlying the boo m of the 1990 s an d th e post -
2000 slowdow n are hardl y a  mystery . On e primar y engin e o f th e lat e 
nineties' economi c boom was th e informatio n revolution . This spik e in 
technological innovatio n serve d a s a n economi c catalys t i n a  numbe r 
of differen t ways . First , th e growin g abilit y o f high-spee d computer s 
and th e communication s infrastructur e a s a  whole t o transmi t informa ¬
tion helpe d th e econom y immensely . This technologica l leap liberate d 
the financia l markets , enablin g investor s t o instantaneousl y transfe r 
capital t o project s an d companie s anywher e o n th e globe . Moreover, 
these high-spee d computer s increase d organizationa l productivit y b y 
accelerating th e spee d a t whic h suppliers , customers , an d manufactur ¬
ers coul d communicate . Second , th e creatio n an d implementatio n o f 
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the informatio n infrastructur e becam e a  boo m industr y i n itself . Sud¬
denly, organization s o f al l type s neede d armie s o f system s analysts , 
computer programmers , inventors , softwar e developmen t specialists , 
and website developers . Manufacturer s o f computers, fibe r opti c cable , 
memory chips , and othe r cor e component s o f the informatio n revolu¬
tion experience d a  boom tha t sen t th e N A S D A Q stoc k inde x int o th e 
financial stratosphere. 

The informatio n revolutio n wa s hittin g it s strid e jus t a s man y o f 
the Asia n countries ' economie s wer e expanding . Throughou t th e 
1980s an d 1990 s Japan , China , Thailand , Malaysia, Hon g Kong , an d 
Taiwan wer e becomin g major economi c player s o n th e globa l stage, 
their GDP s regularl y increasin g a t rate s o f 6  percen t t o 1 0 percen t 
each year . Thes e newl y prosperou s countrie s serve d a s bot h sup ¬
pliers o f new innovation s t o th e America n an d globa l consumer an d 
major purchaser s o f America n products . A s a  result , worl d trad e 
soared. 

Facilitating thi s incredibl e global economic expansio n wa s a  gradual 
stabilization o f energy prices . Excep t fo r a  brief perio d during the Ira q 
conflict o f 1990-1991 , betwee n 198 2 an d 199 9 th e pric e o f oi l mea¬
sured i n rea l dollar s eithe r remaine d stati c o r actuall y shrank . Afford ¬
able energ y lowere d th e cos t o f doin g business acros s th e globe , an d 
also reduce d th e pric e o f man y good s an d basi c commodities . Fo r 
most countries , inflation , th e ban e o f th e 1970s , n o longe r hampere d 
the productio n o r consumptio n o f goods . 

It i s importan t t o not e tha t eve n durin g thes e high-growt h years , 
periodically globa l economic turbulenc e woul d manifes t itself . I n 199 7 
a currency crisi s erupted i n the Fa r East, threatening th e entir e region' s 
heretofore unfettere d economi c progress . I n earl y 199 8 post-Sovie t 
Russia teetere d o n th e brin k o f fisca l insolvenc y and ha d t o b e baile d 
out b y a  massiv e infusio n o f capita l fro m Wester n banks . I n 199 9 
OPEC's gradua l reductio n o f oi l production le d to risin g energ y price s 
worldwide. Normall y event s suc h a s thes e ca n slo w economic growt h 
or lea d t o a  recession . Ye t the y seemingl y ha d scan t impac t o n thi s 
particularly robus t economi c expansion . 

However, eve n th e stronges t o f economi c boom s canno t b e sus ¬
tained indefinitely . By mid to lat e 200 0 a  confluence o f factor s slowe d 
down thi s unprecedented boom . Actions by the Federa l Reserve played 
a majo r rol e here . A s th e G D P expande d a t th e rat e o f nearl y 6- 7 
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percent pe r annum , th e power s tha t b e i n th e Federa l Reserv e be ¬
came increasingl y nervous abou t th e possibilit y that th e econom y wa s 
"overheating." Fe d chairma n Ala n Greenspa n admitte d i n on e o f hi s 
periodic sermon s t o th e congressiona l budge t committee s tha t h e wa s 
often mystifie d by th e dynamic s o f this so-calle d "New Economy." He 
even publicl y speculate d tha t th e roo t caus e o f th e stoc k marke t run ¬
up o f th e perio d wa s no t s o muc h unprecedente d economi c growth , 
but th e unbridle d stock-purchasin g habit s o f investors ' guide d prima¬
rily b y thei r "irrationa l exuberance." Greenspa n acte d o n hi s fear s b y 
having th e Fe d incrementall y increas e th e prim e interes t rate s b y 
several point s ove r a  perio d o f months . Predictably , a s th e cos t o f 
starting ne w venture s an d financin g existin g project s becam e mor e 
expensive throughou t 2000 , economi c growt h bega n t o slow . Th e 
timing o f th e Fed' s action s coul d no t hav e bee n worse . A t th e sam e 
time industr y ha d t o conten d wit h a  contractin g credi t market , i t als o 
was facin g higher energ y price s cause d b y th e aforementione d O P E C 
cutbacks i n oil production. 

The Clinto n administratio n als o contribute d t o slowin g the nineties ' 
economic boom . Th e Justic e Departmen t seeme d determine d t o 
bring a  variety of anti-trust action s agains t Microsoft , th e compan y that 
had nearl y single-handedl y create d th e informatio n revolution . Con ¬
vinced tha t Microsoft' s dominanc e i n th e compute r softwar e industr y 
constituted a  monopoly , th e Whit e Hous e announce d tha t i t woul d 
seek t o brea k u p th e softwar e gian t int o thre e separat e companies . 
Perhaps no t s o coincidentally , as thi s cas e was gatherin g stea m i n th e 
courts th e N A S D A Q inde x bega n it s precipitou s declin e fro m th e 
5000-point leve l t o abou t on e thir d it s tota l marke t wealt h severa l 
months later . B y attacking Microsoft , th e Justice Departmen t wa s send ¬
ing a  signal  t o ever y entrepreneuria l "Ne w Economy " company : be ¬
come to o successfu l an d yo u wil l fee l the  wrat h o f the  imperia l 
government. 

Another facto r tha t furthe r exacerbate d th e world' s economi c woe s 
was th e protracte d U.S . presidential electio n o f 2000 . A s candidate s 
Gore an d Bus h fough t ou t th e conteste d electio n result s i n the courts , 
the stoc k marke t indexe s sank . Betwee n Electio n Da y 200 0 an d mid-
December o f that year , when Georg e Bus h wa s finall y declare d presi ¬
dent, th e U.S . stock marke t los t wel l ove r a  trillio n dollar s i n value , 
proving onc e agai n tha t th e market s hat e uncertainty . 
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By earl y 2001 , a  recessio n ha d begu n i n earnest . Then , late r tha t 
year, th e alread y shak y worl d econom y wa s sen t reelin g whe n A l-
Quaeda terrorist s attacke d th e Worl d Trad e Cente r i n Ne w Yor k Cit y 
and th e Pentagon . Muc h ha s bee n sai d abou t th e dramati c political , 
cultural, an d socia l impac t o f these tragi c events . Suffic e i t t o sa y that 
the attack s o n Septembe r 1 1 changed th e cours e o f history, at leas t i n 
the shor t term . Th e impac t o f thes e terroris t incident s o n th e globa l 
economy wa s eve n mor e immediate . Airlines , face d wit h a  massiv e 
reduction o f air travelers, began furloughin g or out-and-out firin g thou¬
sands o f employees , a s di d th e financia l community , the informatio n 
technology sector , an d th e telecommunication s industry . Th e recentl y 
recovering stoc k marke t wen t int o a  tailspin . 

In retrospect , th e economi c slowdow n was surprisingl y short-lived 
and hardl y a s sever e a s critic s contended. B y late 200 3 an d int o earl y 
2004 i t became clea r tha t th e U.S . and globa l economie s wer e turnin g 
around. Importantly , a s we wil l se e a  bit later on , several technological 
breakthroughs ar e comin g on lin e tha t wil l serv e t o exten d thi s recov¬
ery an d la y the groundwor k fo r th e nex t economi c boom. 

G D P level s in the Unite d State s i n 2003 were alread y exceedin g th e 
3-3.5 percen t level , consume r spendin g wa s boomin g (especiall y fo r 
car an d homes) , inflatio n wa s tamed , an d manufacturin g activit y accel ¬
erated. I n 200 3 th e N Y S E inde x climbe d almos t 2 0 percent . Technol ¬
ogy stocks , the mos t battere d secto r o f the market , mad e a  remarkabl e 
recovery. Th e airline s wer e eve n rehirin g employee s the y lai d of f 
during th e post-9/1 1 period . 

During th e earl y part s o f thi s economi c reboun d complaint s aros e 
that thi s was a t bes t a  "jobless recovery. " By 2002 U.S . unemploymen t 
had reache d 6  percen t whil e E U countrie s experience d jobles s rate s 
as hig h a s 1 0 percent . Worsenin g the employmen t situatio n wa s th e 
fact tha t U.S . companies i n searc h o f cheape r labo r exporte d job s t o 
foreign countries . Other s doubte d th e sustainabilit y o f thi s nascen t 
economic rebound , pointin g to th e cos t o f th e wa r o n terrorism , th e 
growing Federa l budge t deficit , an d th e relativel y slo w recover y i n 
Europe an d Japan . 

Nevertheless, b y th e beginnin g of 200 4 eve n th e mos t skeptica l of 
observers ha d t o admi t tha t th e econom y was recovering . The Unite d 
States experience d th e highes t quarterl y increas e i n G D P in twent y 
years, a  8. 2 percen t upsurge . I n a  two-mont h perio d i n lat e 200 3 
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American industr y create d ove r a  quarter millio n jobs . Th e Wall  Street 
Journal (WSJ ) note d tha t shippin g companie s suc h a s Unite d Parcel , 
Burlington Norther n Sant a F e Corporation , and truckin g giant Yello w 
Corporation wer e addin g worker s an d buyin g transportatio n equip ¬
ment a t a  feveris h pace . The y wer e doin g s o becaus e worl d trad e 
activity wa s intensifying. 1 Countrie s lik e Kore a an d Chin a see m t o b e 
following th e U.S . lead i n achieving high growth rates . In fact , accord ¬
ing t o th e WSJ , China's econom y i s growin g a t suc h a  feveris h pac e 
that th e country' s industria l deman d fo r copper , cotton , iro n ore , an d 
timber i s severely taxing world reserve s of these commodities. 2 China' s 
growing thirs t fo r oi l may also strai n petroleu m supplie s ove r th e nex t 
decade.3 

This curren t economi c spur t i s encouraging , an d i s certainl y wel ¬
comed. However , as I  hav e state d i n earlie r book s suc h a s Seizing  the 
Future, continue d robus t economi c growt h ultimatel y depends o n th e 
development an d implementatio n o f new technologies . Breakthrough s 
in informatio n technologie s an d compute r scienc e wer e a  principal 
reason th e worl d econom y gre w s o quickl y i n th e lat e 1990s . Wha t 
technologies, then , mus t w e nurtur e an d develo p i n orde r t o insur e 
continued economi c prosperit y ove r th e comin g decades? 

Certainly, on e o f th e prim e energizer s o f th e globa l econom y wil l 
be broadban d communicatio n technology , th e nex t stag e i n the evolu¬
tion o f the communications/informatio n industry . Broadband , o r high¬
speed Internet , enable s informatio n t o flo w a t speed s hundred s o f 
times faste r tha n th e "dial-up " communications technology . Companie s 
such a s Samsung , Ericsson , Nokia , an d N T T Docomo ar e feverishl y 
preparing th e wa y fo r thi s nex t informatio n revolution. 

Clearly, broadban d technologie s wil l pla y a  majo r rol e i n a  stron g 
growing econom y o f th e future . Accordin g t o a  recen t Brooking s 
Institution study , universa l broadband acces s coul d ad d $30 0 billio n a 
year t o th e U.S . economy alone . Scot t Clelan d o f the Precurso r Group , 
a teleco m research fir m i n Washington, stated that "Broadband is clearly 
an economi c multiplier , because i t enable s application s an d use s tha t 
aren't feasibl e wit h dial-up. " Broadband, b y acceleratin g an d enhanc ¬
ing th e linkage s betwee n businesses , suppliers , jo b seekers , labor , an d 
companies, wil l increas e industria l productivit y exponentially . Mor e 
importantly, broadban d promise s t o inven t whol e ne w industries . Fo r 
instance, suc h high-spee d Interne t connection s wil l empowe r bot h 
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home an d busines s user s t o b e no t onl y consumer s o f media , bu t 
media producer s also . I t i s predicte d tha t broadban d wil l allo w ama ¬
teurs t o produc e an d transmi t musi c videos , animations , an d audi o 
scrapbooks.4 

At th e en d o f 200 3 onl y a  minorit y o f U.S . household s ha d high ¬
speed Interne t access . B y 2008, accordin g t o th e Boston-base d Yan ¬
kee group , hal f o f al l U.S. residences wil l hav e a  broadband hookup . 
However, a t presen t the penetratio n o f broadband i n the Unite d State s 
lags wel l beyon d a  hos t o f othe r countries . Sout h Kore a lead s th e 
world i n numbers o f high-speed Interne t connection s pe r capita , wit h 
21.3 broadban d subscriber s pe r 10 0 inhabitants . Hon g Kon g wa s sec ¬
ond, wit h a  per-capit a rat e o f 14.9 , and Canad a third , with 11.2 . The 
United State s ranke d a  distan t eleventh , wit h a  per-capit a rat e o f jus t 
6.9. Economists generally agree that forgoing a major broadband rollout 
in th e Unite d State s coul d hinde r economi c growth. One o f the factor s 
impeding the widesprea d penetratio n o f broadband i s the shee r diver¬
sity o f deliver y modes . Cabl e companies , telephon e conglomerates , 
and eve n electrica l utilities are competin g t o becom e th e provide r o f 
choice for broadband communications. Additionally, the regulatory morass 
that encumber s s o muc h o f the U.S . information econom y i s currently 
slowing th e growt h o f high-spee d Interne t i n America. 5 

Further goo d news fo r th e econom y is the fac t tha t the globa l spac e 
program, a  ke y drive r o f th e tremendou s expansio n o f th e U.S . and 
global econom y ove r th e las t severa l decades , i s thriving . Moreover , 
our curren t achievement s i n spac e developmen t indicat e tha t spac e 
will continu e t o pla y an eve n mor e dynami c rol e i n future . 

Since it s inception , space technolog y ha s spurre d th e globalization 
of th e economy . Certainly , the moder n globa l econom y coul d no t 
function withou t th e hundred s o f satellite s encirclin g th e earth . Thes e 
satellites carr y the signal s tha t make viabl e our globa l communication s 
matrix, includin g cel l phones , wi-fi , th e Internet , satellit e radi o an d 
television, and othe r communication s technologies . Thi s satellite-base d 
global communication s networ k ha s booste d internationa l trad e sev ¬
eral-fold, facilitate d th e creatio n o f multinationa l corporation s pro ¬
ducing good s an d service s unimaginabl e onl y a  fe w decade s ago , 
and enhance d the  abilit y o f banks an d ventur e capitalist s t o instan ¬
taneously dispatc h capita l t o project s an d organization s anywher e i n 
the world . 
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In addition , the spac e program' s man y technologica l spin-offs hav e 
helped creat e ne w product s an d whol e ne w industries . Ou r scientifi c 
work o n th e spac e progra m ha s contribute d t o th e developmen t o f 
innovations suc h a s CA T scans, cordles s tools , th e MRI , wate r filters , 
smoke detectors , sunglasse s tha t bloc k ou t ultraviole t light, as wel l a s 
the lase r use d i n heart bypas s an d angioplast y surgery. 6 

As thi s boo k make s clear , coming ventures i n spac e wil l enabl e u s 
to exponentiall y expan d ou r energ y supply , provid e u s th e technol ¬
ogy t o trave l a t lightnin g speeds o n earth , an d allo w us t o ta p int o a n 
untold wealt h o f ra w material s an d preciou s metal s awaitin g u s i n 
space. (Chapte r 5  explain s ho w ou r exploratio n an d colonizatio n of 
space als o enabl e humankin d t o achiev e vitalization,  a  ke y compo ¬
nent o f humankind's destiny. ) 

At on e time , th e Unite d States , Russia , and th e Europea n Unio n 
dominated th e globa l spac e effort . Now , India, Brazil, and a  number o f 
other countrie s ar e steppin g u p thei r effort s t o becom e majo r player s 
in spac e development. 7 Ove r the  las t fe w years , Chin a i s makin g 
particularly notabl e advance s i n thi s field . 

Throughout 200 2 China had been droppin g hints that it was going to 
send a  man int o space . Whil e man y observer s wer e impresse d a t th e 
ease wit h whic h Chin a ha d successfull y launche d th e firs t fou r un ¬
manned rocket s i n it s Shenzho u ("sacre d vessel " i n Chinese ) series , 
they wer e skeptica l that Chin a woul d mak e goo d o n it s clai m tha t th e 
Shenzhou V  launc h woul d carr y a  huma n bein g int o space . Chin a 
refers t o thi s astronau t a s a  "taikonaut, " afte r th e Mandari n wor d fo r 
space. A  successfu l missio n woul d mak e Chin a th e thir d country — 
after th e Sovie t Unio n an d th e Unite d States—t o launc h a  manne d 
spacecraft. China' s Communis t leader s hav e investe d enormou s na ¬
tional prestig e i n th e program , whic h ha s clos e tie s t o th e secretiv e 
People's Liberatio n Army . 

In Octobe r o f 2003 Chin a stunne d th e worl d b y making good on it s 
promise. Three taikonauts were launched into space on China's Shenzou-
V. 8 Wha t made th e accomplishmen t particularly ironic was the fac t tha t 
America ha d officiall y place d o n hol d it s manne d spac e program—th e 
explosion o f the Challenge r shuttl e i n Februar y 200 3 force d N A S A t o 
suspend al l manned spac e fligh t fo r severa l month s whil e a n investi ¬
gation o f th e disaste r ensued . N A S A se t 200 4 a s th e targe t dat e fo r 
reviving th e shuttl e program . 
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Any countr y tha t possesse s a  vibran t spac e progra m wil l hav e a 
competitive edg e bot h economicall y an d military . Th e entranc e o f 
China int o thi s fiel d migh t finall y inspir e th e Unite d State s a s wel l a s 
other countrie s t o increas e thei r commitmen t t o spac e explora ¬
tion an d colonization . Currentl y the  Unite d State s i s allottin g a 
little ove r 1  percen t o f it s Federa l budge t t o the  spac e mission , 
far les s tha n th e shar e o f U.S . annua l budget s th e America n 
people wer e wil l in g t o spen d t o pu t a  ma n o n th e moo n i n th e 
1960s. I n rea l term s NASA' s budge t i s 4 0 percen t smalle r tha n i t wa s 
just a  decade ago , when adjuste d fo r inflation . 

If Americ a need s an y inspiratio n fo r rapidl y expanding the siz e an d 
scope o f it s spac e mission , she nee d onl y examin e th e ver y probabl e 
goals o f China' s manned spac e program . Th e Communis t Party news ¬
paper People's  Daily sai d that th e fligh t woul d enabl e Chin a t o "repai r 
and assembl e militar y satellite s tha t coul d monito r an d direc t an d con¬
trol militar y force s o n Earth. " Chin a als o look s t o suc h flight s a s a 
mechanism t o develo p orbita l assets t o direc t guide d ballisti c or cruis e 
missiles agains t target s suc h a s enem y groun d an d nava l forces . I t i s 
clear Chin a looks to it s space program a s a  way to counte r U.S . militar y 
power. O n th e horizo n are a  permanent spac e station , mission s t o th e 
moon, an d eventuall y a  permanent moo n base. 9 

Clearly, America wil l hav e t o commi t greater resources i f it hopes t o 
harvest th e economic , political , an d militar y benefit s tha t a  robus t 
space progra m ca n bring . I n Decembe r 2003 , Presiden t Georg e Bus h 
took a  major ste p i n that directio n when h e announce d bol d plan s t o 
send American s back t o th e moon , t o possibl y establish a  permanent 
moon base. 10 

Nothing i s more integra l t o futur e economi c growt h tha n th e avail ¬
ability o f a  cheap an d abundan t sourc e o f energy . Fo r a t leas t th e las t 
century, th e primar y energ y source s hav e bee n fossi l fuels , especiall y 
petroleum. However , the world' s futur e economi c growt h depend s o n 
our eventuall y findin g a  substitute fo r petroleum. Mos t geologist s agree 
that th e suppl y o f al l fossi l fuels , includin g petroleum, i s extremel y 
limited, certainl y not abundan t enoug h t o suppor t a  rapidly expanding 
world economy . I n addition , persistent turmoi l in the Mideas t remind s 
us tha t a t an y tim e ou r oi l supply ca n b e abruptl y interrupted . 

Over th e las t fe w year s ther e hav e bee n indication s tha t ne w 
technologies wil l b e introduce d tha t wil l enabl e u s t o transitio n fro m a 
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petroleum-based energ y system . On e particularly promising sign has 
been th e introduction of "hybrid" automobiles suc h as the Toyota Prius 
and th e Honda Insight that combin e standar d petroleu m fue l an d bat¬
tery power . While suc h hybrids stil l use petroleum as a basic fuel , the y 
do s o muc h mor e efficiently . Th e Prius, fo r instance , achieve s a  gas 
efficiency o f 46 mpg, and some futur e model s migh t ge t 70 miles to 
the gallon . Mor e encouragin g wa s Fiat' s announcemen t i n late 200 3 
that i t was making significant progress engineerin g a  car that wil l run 
exclusively o n hydrogen. 1 1 I n 200 2 Presiden t Bus h ha d given his 
blessing to thi s innovatio n when he announced tha t the Unite d State s 
should adop t th e goal of transitioning to a "hydrogen-based economy. " 

However, we need t o fin d a  substitut e fo r petroleum tha t wil l no t 
just powe r ou r ca r engines , bu t wil l als o underwrit e economi c and 
macroindustrial developmen t throughou t th e twenty-firs t centur y and 
beyond. Suc h a  source i s fusion power , th e energ y sourc e o f the sun 
and othe r star s tha t advocate s sa y would b e cheap , abundant , an d 
environmentally friendly . Fusio n power , whic h I  discus s a t lengt h in 
chapter 1 , is the energy produce d whe n ligh t atoms ar e fused togethe r 
to for m heavie r atoms . 

In Februar y 200 3 the Unite d State s and China proclaime d that eac h 
would joi n th e International Fusio n Project , whose goa l is to construc t 
over th e nex t te n year s Iter,  th e Internationa l Thermonuclea r Energ y 
Reactor. Iter is estimated t o cost abou t 5  billion dollars , and bridge the 
gap betwee n curren t fusio n reactor s an d the first-eve r commercia l 
plant tha t coul d follow . Iter  could begi n constructio n i n 2006 an d be 
operational in 2014. Fusio n researc h woul d las t fo r up to twenty years . 
The 5  billion dolla r construction cos t fo r Iter is a drop i n the bucke t 
compared t o th e estimate d trillion-plu s dollar s th e Unite d State s has 
spent on Mideast military operation s t o maintain the steady flo w o f oil 
from oil-producin g countries an d the industrialized world. 1 2 

China an d the Unite d State s wil l ente r int o a  collaborative researc h 
effort wit h Canada , the European Union , Japan, an d the Russian Fed¬
eration i n the fusio n powe r project . Th e Clinto n administratio n had 
placed o n hol d America n participatio n i n Iter while i t reviewe d and 
evaluated U.S . fusio n policy , but in 2003 fusio n powe r proponen t U.S. 
Secretary o f Energy Spence r Abraha m prodded th e Bus h administra ¬
tion t o joi n th e project . Chin a i s signing on for purely pragmati c rea ¬
sons—energy expert s estimat e tha t China , wit h it s bil l io n plu s 
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population, ha s b y fa r th e larges t need s fo r developmen t o f electrical 
power i n th e world . 

Although publi c attention , an d mos t worldwid e government fund ¬
ing, hav e bee n directe d t o th e "ho t fusion, " large-scal e approac h t o 
fusion powe r developmen t engendere d i n suc h project s a s Iter,  a 
quiet revolutio n has bee n takin g place i n th e small-scal e approac h t o 
fusion energ y development . A  WS J articl e i n Augus t 200 3 entitle d 
"Cold Fusio n Isn' t Dead , It' s Jus t Witherin g from Scientifi c Neglect " 
brought u p a  fac t tha t ha s escape d medi a an d publi c attention : col d 
fusion, lon g considere d b y th e scientifi c establishmen t a  "failed " an d 
largely discredite d technology , i s i n th e mids t o f a  tremendou s resur ¬
gence acros s th e globe . 

From it s inception , cold fusio n researc h ha s bee n a  sourc e o f con¬
troversy. O n March 23 , 1989, Stanley Pons an d Marti n Fleischmann , o f 
the Universit y o f Utah , announce d tha t the y ha d achieve d a  for m o f 
fusion energ y b y using a mere tableto p setup . The y claime d that the y 
had induce d deuteriu m nucle i t o fus e insid e metal electrodes . Further ¬
more, thi s fusion , Pon s an d Fleischman n said , produce d measurabl e 
quantities o f heat . Mos t shockin g was th e Uta h duo' s announcemen t 
that the y ha d manage d the  fea t a t roo m temperature . Supposedl y 
nuclear fusio n ca n onl y occu r a t temperature s produce d b y the su n o r 
a hydroge n bom b explosion . The Iter  project, a  "ho t fusion " enter¬
prise, wil l tr y t o achiev e fusio n reaction s a t temperature s a t level s o f 
millions o f degree s Fahrenheit . 

Not surprisingly , their claim s were me t wit h skepticism . Then, thei r 
findings wer e supposedl y "disproved " by U.S . Department o f Energy 
investigators wh o concluded , afte r unsuccessfu l attempt s t o replicat e 
the Uta h Universit y experiment s i n Novembe r 1989 , tha t th e Pons / 
Fleischmann experiment s wer e invalid . "Col d fusion " di d not , an d i n 
fact, coul d not , exist , thei r repor t said . Thi s D O E report doome d th e 
field, cuttin g i t of f fro m researc h fundin g an d underminin g it s legiti ¬
macy. 

Cold fusion , when perfected , coul d solv e th e world' s energ y prob ¬
lems forever . (Seawate r alon e contain s enoug h deuterium , th e basi c 
material use d i n col d fusio n experiments , t o provid e electricit y fo r 
millennia). Encourage d b y th e shee r potentia l o f small-scal e fusio n 
devices, scientist s aroun d th e worl d hav e bee n continuin g the researc h 
initiated b y Pon s an d Fleischman . They ar e doin g s o i n th e fac e o f 
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establishment sentimen t marshale d agains t col d fusion—man y physi ¬
cists ar e frightene d fro m pursuin g thi s researc h ou t o f fea r o f th e 
impact i t migh t hav e o n thei r careers . Mor e disconcertin g i s th e fac t 
that communication between establishmen t physicist s and thos e work¬
ing i n this excitin g new fiel d ha s broke n dow n completely . According 
to th e WS J article, no majo r physic s journa l has publishe d a  paper o n 
cold fusio n i n years. 13 

Conference organizer s o f the 10t h Internationa l Conferenc e o n Col d 
Fusion hel d in late 200 3 i n Cambridge , Massachusetts invite d som e o f 
the origina l critic s o f col d fusio n t o atten d th e meeting . Predictably , 
none showed . A t th e conference , scientist s presente d numerou s pa ¬
pers describin g thei r col d fusio n experiment s i n whic h exces s hea t 
was successfull y produced . Muc h o f th e researc h demonstratin g th e 
feasibility o f col d fusio n i s being carried ou t a t majo r researc h center s 
such a s th e Nava l Research  Laborator y an d SR I International , Menl o 
Park, California . Physicis t Steven Jones o f Brigha m Youn g University , 
Provo, Uta h has state d that , "...wha t w e ar e seein g i s very difficul t t o 
explain outsid e o f col d fusion . Th e repeatabilit y o f these experiment s 
now approache s 8 0 percent. " Mor e strikingly , Jones say s tha t th e fac t 
that w e ar e detectin g th e sign s o f nuclea r fusio n "mak e u s conclud e 
that w e ar e seein g ne w physics. " 

The WS J expressed concer n tha t thes e strikin g breakthrough s i n a 
science tha t migh t hel p u s achiev e energ y independenc e ar e bein g 
systematically ignore d b y establishmen t scientists . Accordin g t o th e 
WSJ article , "Col d fusio n toda y i s a  prim e exampl e o f pathological 
science." However , tha t patholog y i s locate d no t amon g col d fusio n 
practitioners an d proponents , bu t withi n th e scientifi c establishmen t 
itself. "Th e rea l pathology, " th e WS J says , "i s th e breakdow n o f th e 
normal channel s o f scientific communication, with n o scientist s outsid e 
the tight-kni t cold-fusion tribe botherin g t o scrutiniz e it s claims." 

Establishment scientist s ar e simpl y ignorin g the wealt h o f evidenc e 
emerging fro m laboratorie s worldwid e tha t hea t i s bein g produce d 
from thes e interactions . Th e WS J writer lament s th e absenc e a t th e 
conference o f physicists who coul d critiqu e and evaluat e th e result s o f 
these experiments . MI T professor Pete r Hagelstein , an award-winning 
D O E physicis t now ostracized fo r hi s work on col d fusion , is similarl y 
dismayed. Accordin g t o Hagelstein , critic s o f thi s nascen t technolog y 
"still won' t rea d th e papers " tha t demonstrat e th e efficac y o f col d 
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fusion. On e woul d thin k tha t th e establishment' s curiosit y would b e 
peaked b y a  200 2 pape r publishe d i n a  Japanese physic s journa l 
describing the transmutation o f elements throug h cold fusion. Hagelstein 
aptly describe s col d fusio n critics ' strang e applicatio n of th e scientifi c 
method whe n dealin g with col d fusion : "If you 'know' that col d fusio n 
is impossible , then yo u don' t hav e t o pa y attentio n t o thes e results." 14 

Cold fusio n coul d b e a  world-savin g technology, operatin g a t a 
level o f physics fe w understand. S o why is the scientifi c establishmen t 
stonewalling, refusin g t o eve n acknowledg e th e existenc e o f thes e 
experiments an d i n som e case s th e fiel d o f col d fusio n itself ? A  little -
known 200 1 documentar y delvin g int o thi s ver y question , Cold  Fu¬
sion: Fire  from Water,  claimed tha t politics , economics , an d caree r 
ambitions, no t som e mysteriou s "pathology, " ar e preventin g col d fu ¬
sion fro m becomin g an accepte d scienc e an d technology . Th e docu ¬
mentary chronicle s th e internationa l professiona l feu d betwee n th e 
proponents o f ho t an d col d fusion . Th e programs ' producer s pur ¬
port tha t ho t fusio n researcher s worr y that th e million s o f dollars in 
government grant s the y receiv e fo r thei r ow n ho t fusio n project s 
would b e endangere d i f i t become s accepte d fac t tha t col d fusio n 
can b e achieve d a s easil y an d cheapl y a s the  col d fusio n crow d 
claims. Hence , th e documentar y says , th e ho t fusioner s conspir e t o 
insure tha t col d fusio n researc h i s systematicall y ignore d an d thei r 
research short-funded . 

This documentar y als o reveale d tha t col d fusio n i s rapidl y tran ¬
scending th e experimentatio n stage . I t presente d exampl e afte r ex ¬
ample o f companie s suc h a s Ne w Jersey's Blackligh t Powe r an d 
Thermacore, Inc . tha t ar e alread y plannin g t o commerciall y ap¬
ply thes e cold-fusio n styl e breakthrough s t o variou s industria l 
uses. Florida-base d Clea n Energ y Technologies ' Paterso n Powe r 
Cell i s producing prodigious amount s o f excess hea t using cold-fusion 
technology. I t woul d see m onl y a  matter o f time before suc h commer¬
cial applications , when successfull y adopte d b y th e publi c and indus ¬
try, wil l overwhel m the curren t oppositio n t o col d fusio n science . We 
just migh t be o n th e verg e o f an energ y revolutio n of historic propor¬
tions tha t fe w foresa w onl y a  fe w year s ago. 15 

Another bedroc k o f futur e economi c growt h i s th e rapi d extensio n 
of th e huma n lifespan , a n ongoin g developmen t I  refe r t o a s th e 
Superlongevity Revolution . 
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Since th e origina l publicatio n o f thi s book , th e creatio n o f ne w 
technologies t o mak e tru e lif e extensio n a  realit y ha s accelerated . I n 
only a  few shor t years , scienc e ha s mad e revolutionar y breakthrough s 
in a  variet y o f lif e scienc e technologies , includin g geneti c engineer ¬
ing, cloning , tissu e regeneratio n techniques , ste m cel l research , an d 
nanotechnology. Suc h technologie s promis e t o enabl e ou r specie s t o 
create huma n being s tha t ar e smarter , stronger , an d capabl e o f longe r 
life. Scienc e i s challengin g the basi c rule s governin g nature itself , an d 
seems t o b e literall y reworkin g human biologica l evolution. 

Such breakthrough s hav e raise d hope s tha t w e wil l soo n expan d 
the huma n lifespa n t o th e 125-15 0 yea r range . Averag e lif e expect ¬
ancy in the Unite d State s has increase d fro m forty-seve n year s t o clos e 
to eight y i n jus t abou t on e century . Japanese wome n ca n no w expec t 
to liv e pas t eight y years o f age.16 An d recently som e Japanese women 
have live d almos t t o 120. 1 7 A l l of thes e radica l extension s o f the 
human lifespa n occurre d without th e applicatio n of a veritable batter y 
of promisin g new medica l technologies abou t t o b e introduced . 

O f al l the recent breakthroughs, geneti c engineering and gene therapy 
might hav e th e mos t immediat e impac t o n huma n lif e expectancy . By 
2001 th e Huma n Genom e Projec t researcher s ha d mappe d ou t th e 
genetic structur e o f the huma n body , at leas t te n year s ahea d o f sched¬
ule. Suc h progres s accelerate d th e timetabl e fo r uncoverin g th e lin k 
between particula r genes and diseases suc h as Alzheimer's, Parkinson's, 
macular degeneration , an d man y othe r maladies . Befor e lon g w e wil l 
perfect th e geneti c engineerin g technique s t o disar m an d neutraliz e 
such disease s b y placin g beneficia l gene s int o th e cell s o f patient s 
suffering fro m thes e illnesses . 

Through gen e therapy , say s Sal k Institut e professo r Inde r Verma , 
we ca n eithe r eliminat e th e defect , neutraliz e th e defect , o r i n som e 
way interfer e wit h o r slo w dow n th e progressio n o f th e disease . W e 
can onl y imagin e ho w th e eliminatio n of suc h disease s wil l radicall y 
extend th e huma n lifespan. 18 

Doctors usin g suc h technique s hav e alread y ha d considerabl e suc ¬
cess combatin g perniciou s maladie s suc h a s th e "Bubble-bo y Syn ¬
drome" an d Cysti c Fibrosis . I n 200 2 researcher s i n Ital y an d Israe l 
announced tha t the y use d geneti c engineerin g technique s t o cur e tw o 
children afflicte d wit h th e so-calle d "Bubble-boy " disorder, a n inher ¬
ited immun e syste m disorde r tha t force s sufferer s t o liv e i n a  tightly-
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sealed "bubble " o r fac e deat h fro m exposur e t o ordinar y microbes . 
The scientist s injecte d th e childre n wit h bon e marro w ste m cell s tha t 
were altere d t o contai n the  enzym e gen e missin g in thei r geneti c 
makeup. Accordin g t o Dr . W. French Anderson, a University o f South¬
ern Californi a genetic s pioneer , "I t prove s ou r basi c premis e tha t i f 
you ca n ge t enoug h gene-engineere d cells  int o th e patien t i t wil l cur e 
the disease. " Researcher s ar e als o claimin g som e succes s i n usin g 
gene therap y t o alleviat e cysti c fibrosi s i n many patients. 19 

The Gero n Corporation' s effort s t o locate  an d harnes s wha t the y 
label th e "immortalit y gene" tha t regulate s th e entir e agin g proces s 
create th e possibilit y tha t w e migh t als o geneticall y engineer th e hu ¬
man bod y so tha t i t does no t age . B y manipulating the gene , research ¬
ers woul d b e abl e t o literall y stop  a n individual' s agin g process i n it s 
tracks s o tha t th e treate d person' s cells  wil l no t ag e o r die . Onc e w e 
can contro l this gene , most people , tempted b y the prospec t o f staying 
physically youn g indefinitely , b y ag e twent y o r twenty-fiv e wil l rou ¬
tinely begi n whateve r treatment s ar e necessar y t o flatte n thei r agin g 
curve. Othe r researcher s ar e lookin g fo r th e geneti c root s o f aging. At 
a Souther n Illinoi s Universit y lab , th e so-calle d Methuselah Mouse , 
which ha d bee n geneticall y engineere d no t t o respon d t o a  growt h 
hormone, die d i n 2003 a t th e equivalen t o f 18 0 to 20 0 human years. 20 

Stem cel l technology , whe n perfected , coul d exten d huma n life , 
perhaps indefinitely . Ste m cells ar e th e body' s basic engines o f growth, 
the agenc y tha t transform s a  singl e fertilize d eg g int o a  human . Em¬
bryo ste m cell s ar e undifferentiate d cell s tha t develop into skin , blood , 
bone, nerves , an d ey e tissue . Scientist s plan t o us e suc h ste m cells  t o 
grow ne w muscl e i n a  patient wit h a  damaged heart , restor e a  failin g 
liver, o r repai r damage d nerve s i n spina l injur y patients . I n 200 2 U.S. 
doctors use d embryoni c mouse ste m cell s t o trea t Parkinson' s diseas e 
in a  rat. 21 I n 200 3 Australia n doctor s edge d close r t o perfectin g a 
technique b y whic h ste m cell s coul d repai r damage d brai n cell s o f 
multiple sclerosi s sufferers . I n Jun e o f tha t yea r surgeon s wit h Ohi o 
Heart Health Center, during coronary arter y bypas s surger y o n a  heart 
failure patient , injecte d a  patient' s ow n muscula r ste m cells  int o hi s 
damaged hear t muscl e i n an attemp t t o re-gro w new functiona l heart 
muscle. 2 2 

Geron, b y th e way , is jus t on e o f th e man y companie s comprising 
what I  labe l th e "Immortalit y Industry, " wher e scientifi c geniu s an d 
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visionary ventur e capitalis m converg e t o creat e life-extendin g an d 
life-enhancing product s an d technologie s tha t ar e makin g th e 
Superlongevity Revolutio n a  reality . Pharmaceutica l corporations , a s 
well a s companie s an d individua l practitioner s researchin g th e agin g 
process, populat e th e Immortalit y Industry, workin g on the frontier s o f 
medical scienc e i n suc h field s a s cloning , cryogenics , tissue research , 
genetic engineering , bionics , and ste m cel l applications. 23 

This multibillion-dolla r industr y wil l becom e on e o f th e primar y 
engines o f growt h o f th e twenty-firs t centur y globa l economy . Th e 
Immortality Industr y include s maveric k scientist-entrepreneur s suc h a s 
Craig Venter , wh o decode d th e huma n genom e an d who m th e U.S . 
government ha s jus t commissione d to creat e whol e ne w lif e form s i n 
the tes t tube ; Advance d Cel l Technology , a  leadin g pionee r i n cel l 
repair an d regeneration ; Genentech , whos e scientist s desig n medi ¬
cines t o fi x know n molecula r flaw s underlyin g diseases lik e macula r 
degeneration, a s wel l a s colon , pancreatic , an d breas t cancer ; an d 
Infogen, a  company involve d i n accelerating advances i n human clon ¬
ing. Alco r an d othe r companie s hav e bee n tryin g to promot e freezin g 
as a  wa y t o liv e afte r deat h and , i n a  certai n sense , t o trave l t o th e 
future. ( A full-body freezin g costs $120,000 , but Alco r run s a  special— 
they charg e onl y $50,00 0 t o thos e wantin g t o freez e jus t thei r head. ) 
The ne w corporatio n Cel l Factor s plan s t o suppl y tissue-specific "neu ¬
ral-derived cell-lines " fo r a  diverse rang e o f pharmaceutica l life-exten¬
sion applications . Pennsylvania-base d Pharmaste m Therapeutics , Inc . 
is pioneerin g th e us e o f ste m cells  a s a n alternativ e t o bon e marro w 
transplants.24 Include d her e ar e companie s suc h a s Pfizer , producin g 
the "sexual-regeneration " dru g Viagra . Thi s categor y als o encompasse s 
companies producin g and deliverin g products suc h a s Botox , th e con¬
troversial wrinkle-smoothin g injection, an d variou s growth-hormon e 
drugs, includin g G B H . I n Octobe r 200 2 the firs t eve r Anti-Agin g Dru g 
Discovery &  Development Summi t was hel d in San Francisco , Califor¬
nia. Man y o f the companie s a t th e forefron t o f the burgeonin g immor¬
tality industr y wer e represented. 25 

The Immortalit y Industr y i s helpin g to fulfil l th e public' s desir e t o 
not onl y liv e longer , but t o retai n a  youthful body throughout tha t lon g 
life. Peopl e ar e embracin g man y technologie s t o bot h expan d thei r 
mental an d physica l capabilitie s an d enhanc e thei r physica l appear¬
ance. Tw o o f th e mor e ingeniou s o f thes e device s ar e th e cochlea r 
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implant, whic h enable s th e dea f t o hear , an d th e "artificia l retina, " 
which promise s t o brin g sigh t t o th e blind . W e ar e eve n no w seein g 
people wit h adequat e sigh t an d hearing , no t jus t th e near-blin d an d 
deaf, turnin g t o suc h technologie s t o imbu e the m wit h "super " visio n 
and hearing . Othe r example s o f thi s phenomeno n abound. 26 Peopl e 
are alread y using superhormones suc h as G B H t o induc e body growth, 
stave of f disease , an d replenis h hormone s tha t thei r bodie s ar e n o 
longer producing . 

The Superlongevit y Revolutio n wil l reac h it s ultimat e fulfillmen t 
with th e perfectio n o f nanotechnology . Nanotechnolog y i s a n exoti c 
new scienc e base d o n th e theor y tha t an y materia l o r objec t ca n b e 
constructed fro m th e "botto m up, " on e ato m a t a  time . Whe n per ¬
fected, nanotechnolog y wil l no t onl y exten d huma n lif e expectanc y 
but wil l offe r th e possibilit y o f th e huma n specie s achievin g "near -
immortality." Nanotechnolog y wil l enabl e u s t o reconstruc t damage d 
organs—limbs, eyes, and bones—quite effortlessly . Someday "nanobots " 
will cruis e throug h ou r bloodstream , seekin g ou t an d repairin g dam¬
aged bloo d cell s and gene s an d banishin g harmful viruses . We will b e 
able t o construc t diamonoid , a substance tha t we coul d use t o weav e a 
layer unde r a  person's ski n tha t woul d serv e a s a  veritable permanen t 
invisible bulletproof vest. With nanotechnology we could design wholly 
new organs tha t would enabl e u s t o adap t to an y environment , includ ¬
ing thos e o f othe r planets . 

It ha s alread y bee n demonstrate d tha t nanotechnolog y ca n b e use d 
to enhanc e th e powe r o f th e brain . I n Augus t o f 2003 , a  molecular 
biologist an d a  nanoscientis t a t th e Universit y o f Centra l Florid a an ¬
nounced tha t the y discovere d a  way t o us e nanomaterial s develope d 
for industr y t o tripl e o r quadrupl e th e lif e o f brain cells . Brai n cell s in 
rats tha t wer e s o treate d wit h thes e material s bega n t o functio n a s 
"young" cells. 27 Th e possibilitie s of suc h a  reengineerin g o f th e brai n 
at th e molecula r leve l ar e boundless . Scientist s clai m tha t thi s break ¬
through wil l allo w u s t o possibl y revers e th e ravage s o f Alzheimer's 
disease b y introducing these rejuvenating nanomaterials int o th e brain s 
of patient s sufferin g wit h suc h a n affliction . Perhap s i n th e futur e 
people wishin g t o ratche t u p thei r intelligenc e and perceptiv e abilitie s 
will routinel y undergo procedure s i n which nanomaterial s ar e applie d 
to section s o f the brai n that require physica l rejuvenation. These break ¬
throughs onl y reinforc e th e currentl y popula r vie w tha t th e brai n 
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possesses a  qualit y know n a s neuroplasticity , th e abilit y t o rewir e 
and revitaliz e itsel f (o r i n thi s case , t o b e rewire d b y a n externa l 
agent.)28 

Recent experiment s hav e show n tha t b y radicall y reducin g th e ca ¬
loric intak e o f certain animal s w e dramaticall y increase thei r lifespans . 
At th e Nationa l Institute s o f Health , rhesus monkey s fe d 3 0 percen t 
less tha n thei r norma l foo d intak e liv e t o incredibl e ages, while avoid ¬
ing age-linke d maladies . On e monke y o n suc h a  die t ha s live d t o 
thirty-eight years , th e huma n equivalen t o f 11 4 years . Studie s sho w 
calorie restrictio n lead s t o increase d lifespa n i n a  wid e variet y o f 
animals, includin g rats , guppies , wate r fleas , yeast , spiders , an d a 
microscopic wate r invertebrat e calle d th e rotifer. 29 

New lif e extensio n technique s suc h a s ste m cel l technolog y an d 
nanotechnology promis e t o increas e th e huma n lifespa n potentia l t o 
125-150 by the yea r 2050, and soon thereafter literall y obliterate known 
boundaries o f the huma n lifespan . 

Cold fusion , broadband, biomedica l science, and th e spac e progra m 
will b e amon g severa l technologie s tha t wil l accelerat e economi c 
growth. Mor e importantly , the y ar e par t o f th e arsena l o f ne w tech ¬
nologies tha t wil l enabl e th e huma n specie s t o fulfil l th e destin y I 
describe i n chapte r 6 . 

Let m e conclud e thi s introductio n to th e ne w editio n of The Future 
Factor wit h som e observation s abou t recen t empirica l finding s an d 
theoretic advancement s relate d t o th e concep t o f huma n destin y ad ¬
vanced i n thi s book , th e Expansionar y Theor y o f Huma n Develop¬
ment. 

There ar e a  plethor a o f book s publishe d tha t prognosticat e abou t 
the nex t decade , th e nex t century , eve n th e entir e comin g millennium. 
Rarely, however , d o suc h book s attemp t t o addres s wha t woul d see m 
the mos t basi c o f questions : wh y i s humanit y buildin g towar d th e 
future tha t th e write r predicts wil l occur ? What force s ar e drivin g us t o 
strive s o diligentl y t o achiev e th e futur e describe d i n th e author' s 
imagination? Fro m m y viewpoint , constructing a  realisti c scenari o o f 
future huma n developmen t require s a  fir m sens e o f wh y peopl e d o 
what the y do . Suffic e i t t o sa y tha t th e huma n specie s wil l shap e al l 
future action s aroun d suc h basi c drives . Misunderstan d tha t guidin g 
motivation an d yo u hav e littl e hop e o f accuratel y predictin g futur e 
behavior. 
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In The  Future Factor  I attempt to tackl e th e bi g questions: Wh y does 
man exist ? Wha t i s the ultimat e purpos e o f the huma n species ? Wher e 
is humankin d going ? Or , as I  phrase thes e issues i n my public lecture s 
and speeches : Wh y us? Wh y here? Wh y now ? 

In a  nutshell , th e Expansionar y Theor y o f Huma n Developmen t 
posits tha t th e huma n specie s i s a  unique entit y tha t ca n an d wil l pla y 
a specia l role  i n the greate r cosmologica l framework. Accordin g to thi s 
theory, ove r th e eons , humankind wil l appl y it s ingenuit y t o overcom ¬
ing th e force s o f entropy. Th e theory synthesize s idea s from astronomy , 
cosmology, anthropology , physics , sociology , an d othe r fields , an d 
borrows fro m Kaku , Dyson , Darwin , Teilhar d d e Chardin , Gribbins, 
Rees, Moravec , Kurzweil , th e Russia n Cosmis m school , an d others . 
This theoreti c synthesi s incorporate s idea s suc h a s th e Anthropi c Prin -
ciple, complexit y theory, an d th e Bi g Bang theory, an d reflect s recen t 
discoveries i n physics , astronomy , an d astrobiology . 

A ke y focu s o f The  Future  Factor  is establishin g ho w ou r curren t 
and futur e innovation s i n biotechnology , aerospace , an d computer s 
will haste n humankind' s achievemen t o f it s destiny . 

Let m e make clea r that the Expansionar y Theory was, and is , a work 
in progress . I  a m currentl y reworkin g part o f the theor y t o incorporat e 
a vas t numbe r o f theoreti c breakthrough s an d empirica l discoverie s 
that ar e advancin g thi s excitin g new visio n o f man's ultimat e purpose . 
The Hubbl e spacecraf t i s dail y transmittin g dat a tha t expandin g ou r 
knowledge abou t th e origins , an d the  future , o f the  universe . W e 
are makin g ne w discoverie s abou t ho w comet s an d "cosmi c dust " 
have contribute d t o th e formatio n o f lif e o n Earth. 3 0 Th e Anthropic 
Principle, th e ide a tha t ou r univers e possesse s propertie s uniqu e t o 
the formulatio n o f lif e an d th e huma n species , i s gainin g ne w 
respect an d genera l acceptanc e amon g physicists , cosmologists , 
and othe r member s o f th e scientifi c community. 3 1 I n addition , a 
novel interpretatio n o f Darwinia n evolutio n i s bein g promulgate d 
by th e Budapest-base d Genera l Evolutio n Researc h Grou p an d es ¬
pecially G E R G membe r Davi d Loye. 3 2 Thi s ne w Darwinis m em¬
phasizes the  rol e o f cooperation , no t competition , a s the  primar y 
strategy i n advancemen t o f species . Suc h a n interpretatio n sup ¬
ports a  majo r premis e underlyin g th e Expansionar y concept—tha t 
the huma n specie s was , an d is , a n activ e an d consciou s playe r i n 
the evolutionar y process . 
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Since th e origina l publicatio n of The  Future  Factor,  I establishe d a 
web presenc e fo r m y organization , th e Expansionar y Institute , a t 
www.zey.com. Now , members o f th e public , professionals , an d th e 
media ca n obtai n curren t informatio n abou t ne w scientifi c discover¬
ies an d technologica l breakthroughs i n a  wide variet y o f fields . Th e 
website als o describe s th e man y political , cultural , and sociologica l 
events an d development s facilitating , an d i n som e case s hindering , 
the implementation s o f these innovations . Increasingl y th e Institut e 
is focusin g it s researc h energie s o n the  stud y o f th e impac t o f 
"superlongevity," th e radicall y extende d lifespan , o n societ y an d th e 
economy. Othe r researc h project s focu s o n communication s innova ¬
tions, ne w energ y sources , an d high-spee d rail . Th e websit e conten t 
reflects thes e ne w emphases . 

Over th e las t severa l year s I  hav e bee n fortunat e t o hav e th e 
opportunity t o communicat e m y ideas abou t th e future , an d specifi ¬
cally abou t the  expansionar y perspectiv e o n the  future , throug h 
numerous medi a appearances , publi c lectures , an d newspape r an d 
magazine interviews . Suc h event s an d appearance s enabl e m e t o 
judge publi c respons e t o the  optimisti c visio n containe d i n thi s 
book an d i n m y previou s work , Seizing  the  Future.  I  ca n safel y 
report tha t b y an d larg e th e publi c embraces a  futur e i n which the y 
wil l liv e longer , healthie r lives , coloniz e space , trave l o n train s 
going 30 0 mph , an d enjo y th e othe r benefit s describe d i n thi s 
book. I n fact , onc e the y lear n abou t th e infinit e possibilitie s awaiting 
them, the y deman d t o kno w whe n suc h marvel s wil l becom e avail ¬
able t o them . 

I wa s particularl y amazed a t th e positiv e reactions t o th e concep t o f 
"superlongevity," the radica l extension o f the huma n lifespan . Just th e 
mention o f the possibilit y o f "near immortality " in a mid-2003 Reuter s 
interview quickl y dre w th e attentio n o f newspapers al l over th e world , 
and le d t o appearance s o n divers e medi a venue s suc h a s Brazilia n 
television an d Italia n weekl y magazines . Americ a Onlin e eve n fea ¬
tured thi s stor y o n thei r "welcom e window" seen b y million s o f web 
viewers. I  cam e awa y fro m thi s experienc e convince d more tha n eve r 
that peopl e wil l enthusiasticall y embrac e a  pro-growth , pro-longevity 
world. 

http://www.zey.com


Transaction Introduction xxix 

Such enthusiasti c respons e als o reminde d m e tha t i n time s lik e 

these, th e optimisti c visio n containe d i n The  Future  Factor  is neede d 

more tha n ever . 

Michael G.  Zey 

Morristown, New  Jersey 

March 2004 
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