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The distinction betweemvention and innovation* was discussedreviously in a
series of three articles publishearlier

Part I. Concepts of Innovation, Invention Should Now Be Regarded Differently

Part 1l: Invention Needs to Be Left Free; Innovation Must Be Managed

Part Ill: Innovation vslnvention: Accelerating Development

Having spent thpastf ew days i n Rome, | 6ve had the
rise and fall of empires, the invention/innovation concepts descinbéd above articles
and the relation between these and the fatatdns.

Re adi n g Newoddrlaintesoberheadlines (5/24/08boutteens unable to
fi nd doughestSuninier Job This Year Is Finding®npe and Wal | Street
pondering t hWallStreetExodus: EearaRamicyand(Aficfpmakes itseem
a Prosecco sipping luxury to consider questions of invention vs. innovation.

It should be clear, howevethatthe central story of theise and fall ofnationsi
which certainlydoes impact us personallymore often than not invokes the ebb and flow
of inventive people and innovative societie8Vhile prominent commentators (such as
Thomas Fr i énbalmaces of Rowsil)depressinglynotethe triple storm offiscal
deficit, trade deficitandgeopolitical deficitraumatizingAmerica fromone shinng sea of
vanishing strip mall jobs tthe oppositeshining sea oimploding investment houses, these
deficits are but signs and symptorog a deeperdisconnectunderlying civilizational
decline. Invention and innovation is the key to both understandmd) solving such
challenges.

| am writing at the tail end of theharma Finance 20@®nference organizduere
in Romeby the reggional authorities mainly Sviluppo (Development) Laa, Filas Sp.A
and theltalian Institutefor Foreign Trade As with any business gathering, the 300 plus
participants did the usuaharingideas anegxchangingusiness cards. However, this was
no ordinary conference along the lines of theual rituals ofindustry extravaganzas,
investmentbank dealmaking retreats or governmesponsored foreign direct investment
plays. Pharma Finance 2008 was a very different afftnis specialconference | will
explain its uniquenesdurther belowi combinedwith a very personabpportunity to
contenplate the ruins of an ancient Roman aqueduct just outside my hotel wiredewn
the historicEsquilinodistricttaught mesomeimportant andimelesdessons

! This distinction has also been discussed by several authors incBidlifuxton, Lewis Branscomb and
Philip Auerswald John Hagel and John Seely Braowrarry Dignan Michael Schrageand others who
mostly discuss this topic in the context of information technologies. The purpose of this article is to (1)
apply some of thse concepts to the life sciences and (2) present a global and historical perspective on the
issue all in the context of the recé&tttarma Finance 2008 conference

These are both NewYadrkcTimet4 Mayr2908) t oday 6 s
3Al s o f r oNew Yok dimets $1ay 2008).
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Invention vs. Innovation

Invention and innovatioareconcepts that are often incartly corglomerated and
confused Understanding the distinctiomll explainthe unique importancef the Pharma
Finance 2008onference.

Invention refers to the discovery or creation of a new idea. It is usually the
work of an individual. Invention is, by defiion, outside of reality.
Inventionsdeviatefar enoughfrom realityso as to mark thénventoras
being, let us say little crazy. Insane genius is not an oxymoron.

Innovation refers to the combination of inventions andiestitution of
processes aund a core inventionInnovation is typically the work of
groupsi not individualsi sincea variety of capabilities and resources
are required. Innovation, by definition, takesention into reality.
Innovation makesvhat would have been considerdilstly crazyinto
what is routin€',

An innovative product; no invention

A salientexampleis the IBM Personal Computer (P©f 1981- named as some
may rememberT i me Ma gidan iofnthee &rsad in 1982 The PC wagdevoid of
invention yet it was most certainlpne of themost revolutionarynnovations of the 2§’
century

The IBM engineerssent off to secluded Boca Raton wmrk their magicwere
specifically instructed not to invent anything new but simply to takethe-shelf
components and brirtg marketwhatever it was to be within 18 months.

American Ascendency

The PC exerts its influence nomly prosaially on everyday lives but also shape
the geopolitics of our era from Iraq and beyond. For exam@epeak wistfully now of
theextraordinarye conomi ¢ gr owt h o f stTheinflig@ialwork of t
the Harvard economist Dale Jorgenson attributadch of that succes to the
fi éacceleration of productivity growth, driven by information technoldgyg] the most
remarkable feature of the Ufsr o wt h r elsnovatigrewaghemajor driver of this
- what the Dutch economisuc Soetecalledthe-fi hi st or i c apulliny awayrof
the leading technology countryo

This renewed USeconomic poweii enabled bya remarkablespurt of desktop
computing basednovationi has hadgrofoundimplicationssincethen With this power

* The inventoDr. Fred McBagonlurprovided me witrawitty andaptanalogy:

A man arrived at theéhospital, where his wife just had a baby. As he walked in, he noticed the
pediatric nurse cleaning the baby. He walked past his wife without saying anything to her. He

congratulates the nurse for cleaning the baby. His wife is mad and raging. Why? Bttabsdy
was her invention and the nurse was simply the innovator. Invention is an uncleangihbatgtion
is when that baby is cleaned up enough to make money!
® The idea of taking offhe-shelf components and combining them also has tremendous abtenthedical
technologies. See, for example, the arti@esvergent Medical Technology: Part\What is it?
Convergent Medical Technology: Part NVhy is it importantandPatent Reform Act of 2007:
Innovation, Implications and the American Inventor
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in hand President Bush was able to writethe preambleto the well-known US National
Security Strateggocument of 2002:

AToday, the United Stas enjoys a position of unparalleled military strength and
great economic and political influence.

Power ful words i nidgeitelileray i loya WVerd processoriob | e
a PC. It is sobering to think how unaware the Bush strategy architedshaue been of
what is now a complelye different economic situation marked ltriad of fiscal, trade
and geopolitical deficits.

The Rise & Fall of the Roman Empire

The fall of the Roman Empirie perennidly fascinating Ed war d Glistorh o n 6 s
of The Decline and Fall of the Roman Empared his thesis that Rome fell because of a
|l oss of fici vic vi r tredeeadingvfargenenations of 'b@entulye s s r e c
English Eton and Harrow schobbys prepping for theiday in the suras leaders o&
Britishempireuponwhi ch t he sun never. sets €& but event

There has been no shortage of theories to explairfalhef Rome. The still
graceful halruin of my aqueduct neighbbteckons me to imagifessof the many insults
dealtit-ideat h by a i and moreaouttie creativityzhat built it.° This
alternative explanatory perspective looking at therise rather than thefall T is
substantiated by simple appeal tthe laws ofthermodynamic$ specifically the & Law
which mandateghat in the absence of specific organizing forces, systems inexorably
devolve into complete disordeMaximum entropy ishe technical term for thistate

Take a sugar cube, for exampl&here are only a few conditions of temperature
and concentration that lead to the formatiothomemade rock candyThere arezillions
of reasonshoweveri averitableAv 0 g a d r o dosbe pracisébfa a sugacrystalto
dissolveand disappearSince disorder is more probable than ordeefactorsdriving an
e mp i nseesbosildmore simplyhelp toexplainits demise

Duodecim Tabulaeand thejus Latii

Two uni que Ai nventionso di stinguished R
neighboring Latinvillages during the 8 and 4" centuries BCE. The firshvention i
establishedround 450 BCE was thewritten codfication of Roman lawi specificallythe
Twelve TablegDuodecim Tabulgeafar reachingi b i | | éof thattimg ht s 0

This potent ability to depersonalize legal relattops that is to say, to separate
them from the particulars of ethnic damily ties enabled e second, even more
significant, invention the unique Roman institution of theatin Right {us Lati). The
Latin Right was a form of civicstatusin between hat of full citizenshipand nonr
citizership (e.g. alien standing) which carriesh legal rights The Latin Right allowed
Rome,in contrast its neighboring statds, productivelyassimilate foreigners. ikewise

® To be clear, the argument here refers more specifically to the rise of the Roman Riepelalive tothe
other Latin citystates in the area which it gradually assimilatecsulting in theconquest of Italyand
subsequent consolidation of Latium thus creating the frameworkviigh the later Roman Empire
emer ged. These are the fundament al -quoted proximal f or t he
reasons such as the political ambitions of Julius Caesar, the resulting civil wars and otherpuolliiaay
events.
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visitors of all origins flowed into a sleep village whichwas rapidlytransformed into a
cosmopolitan city. Rombecamea powerful engine of innovation, tapping into individual
inventions from all quarters of the known world, perfecting these amagidly
implementing them throughout the growinggriblic.

Ancient Rome: An Engine for Innovation

The ancient Romans were not known for being a particularly inventive pedjge.
may never knowhow much ofthe astounding variety of Roman innovation was natively
developedor assimilated via foreigferment. It is safe to sayhoughthat for what was
once a minor citystate to rapidly acquire thieappings anctapabilitiesof empire could
only have been possible througsubstantial crossfertilization with other cultures
combined with systematic technoiogl improvement. We know, for example, that the
archetypicalarchi which made possible the aqueduct still standing beforevimeh, in
turn, enabledthe aqueous sustenance of large urban populatiovess perfectedrom
Etruscan influences Likewise, dassblowing came from Syria, a variety of inventions
were most definitelymported from the ancient Greeks and even Roman numerals were
adapted from EtruscaoredecessorsThe Roman engineering corpsrdefectus fabruin
was itself an innovatiomstitutedto leverage advanced materjalsater powerand other
inventionsto build and sustain Roman military supremacy.

The stunning sophisticatioof Roman technologwas highlighted byrof. Hamlin
Jennings of Northwestern Universityin a recentNanotech Todayinterview fiThe
Nanostructure of Portland CementNew Approaches to Studying an Old Matedal
Jenningsdiscussed the remarkableoperties of the Panthedna nearly2,000 year old
domed structure still standing in Ronte building the Pantheorand itsdome Pozzolana
cementi a revolutionary invention in its own rightwas applied ina unique layesd
fashionby which the uppersectionsof the domewere constructed frorsuccessively less
dense concrete. This innovati@ignificantly reducedthe Pant h e o novedalb me 6 s
architectural stress@saking possible its soaring grace.

RepublicanRome and theearly phase of the Empir@as built on innovation.
However, notwithstanding the proximal environmental forces Jlaaéd Diamondand
others ascribe to civilizational decline,wias the loss of creative foicand the shift to
acquisitionalconquest as a source gfowth rather than materiainvention that led
ultimately to the decline of EmpireAnd so, with the disipation of innovative energies,
empires - as do all things 7 ultimately (and sometimes rapidlyguccumb to their
thermodynamic endpointentropic death

All roads ultimately lead to disorder; entropy, in the end, rules.

Pharma Finance 200&nd Italian i Mal es s er e o

Reflectingupon Pharma Finance 2Q08have come toealize that thizonference
wasdesigned to address a very peculiar and important problem foatiam life sciences
community:namely thefrustration intransforning the extraordinary inventiveness of the
Italian scientific enterprise inforoductiveand effective innovation.

Indeed,it could be saidhatthis problem pertaingo Italy more generally not just
the biotechnology sector.Invention without innovation may be central to the deep
Amal es s er e, félt bpmanyfialieadtoday sTkisfeelingwaswell describedy
| an F arclelastDécembein theNew York Time#in a Funk, Italy Sings an Aria of
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Disappointmend His observations received mostly affirmative recognition here in Italy.
As Fisherwrites:

A éthese days, for all the outside adoration and all of its innate strengths, Italy
seemsnottoloveitsel. The word here i s fimalessere, 0
collective funl® economic, political and soci@& summed up in a recent poll:

Italians, despite their claim to have mastered the art of living, say they are the

least happy people in Western Eped

The article goes onfurther about the usual topics afconomic hardship and
political brittleness But thesei like the traumasiow afflicting Americai are simgy
symptomsof a deepeiproblem

Disappointmentypically arises from a mismatch between reality and expectations.
Italians know they should be doing bettert whentheir gains do not match their talents
these can be perceived as losséor Americansfi mal esser e0 mathe soon al
increasing elusiveness of tAenerican dreani and worse still its transmogrification into a
nightmare of stranded SUVs languishing among suburbbratross McMansions
abandoneavith eachmortgagereadjustment

Modern ltaly: Inventive but not Innovative?

Since the Renaissance (which, by the way, was inventedi hElerence to be
exact), Italy has beeran extraordinarily inventive natiprtalians are among the most
original and creative people on this planet. i&\svel appreciated @A Made isian 1t al vy
mark of quality and style. bfe significantly i | nv e nt e dcould well bettree| y 0
moniker for much of what we take for granted in our modern worl&Radio
communication Guglielmo Marconi), the atom bomb(Enrico Ferm), doubleentry
bookkeeping l(uca Paciolj, operaandmany more remarkablget now routinddeas were
invented by Italians

Indeed,ltalians havenot uncommonlypeen described by their fellow Europeans as
bei ng A sl ingdferencgo tlerveryzitiad ability to think just a bit differently
than others. The invention of aNew World is whatonly an Italian such Christopher
Columbuscould do

This uniquelyltalian problemi invention without innovatiori has twomajor
consequences: economic stagmatand psychic disappointment. hiisalsogiven rise to
the significant emigration of inventive talent out of Italy. There is a reason why Marconi,
for example, went to England; Fermi wenttte US’ and Columbuseached America via
Ferdinand and Isaldalof Spain.

There is profound irony, then, in realizitttat a Roman heritage marked by a high
degree of innovationa(ith invention provided by foreign assimilatiobpeingreplaced by a
modern Italywith its nearlylimitlessculture of invention (but natecessarily innovatiorf).

Met

" On December 2, 1942, Arthur Compton, director of the
It an

A
Chicago telephonedJames B. Conant, President of Harvard University with thesnewfi T h e al i
Navigator has just | argpiamessagevas meantkoendicatd/theomtrdliedd That
and sustained nuclear fissibunder the direction of Enrico Feriinhad been achievedrlhis was a critical
first step towards the delopment othe atomic bomb.

8 These are generalizations and not meant, of course, to imply that innovation is absolutstjstet in
modern ltaly. The statement should to be interpreted in terms of a comparative analysis over time (e.g.
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Pharma Finance 2008: Fostering InnovatiorPartnerships

Pharma Finance 2008 was arranged mestessarilyto showcase Italian ingenuity
and inventioni of which there is plentyi but more to foster the partnerships and
collaborations necessary for innovationGovernment sponsoreousinesgyatheringsare
oftenpremisedbyfi| ook at our great .SHerefinfRomethgoalw gi v e
wasmoreimaginativelyal ong the | ines of fAwe have great
work togetherto makeh appen? o0

The conference was also abopening up local entrepreneurs to the possibilities of
partnership. A senior conference organizer told me:

Altalians are very proud ofortherhandtheydi scover
hold their ideas quite close to their headuch an attitude can make it difficult to

form thenecessary collaboratiorisfor example giving up majority control to a

venture capitalist or ot her partnerships that are nec

Another conferece official summed it upithily when he noted that:

fAln Italy it is not impossible to have someone &kdichelangeloor evenseveral
Michelangelos But, low do younnovate around ocommercialize something so
precious?That is the challenge.

Scrambler Therapy: An Example of CrossBorder Innovation

Prof. Giuseppe Marineof thefi Tor Vergatao University 1in
Marineo had invented a new approach to treating visceral pdire sortof intractable,
deep neuropathipain that arises, foexample,from abdominal cancersHis frustration
stemmedfrom an inability to bring this revolutionary technology, which he called
Ascrambler therapyo to market .

AScrambler therapy ° instead of using conventional pharmacabad)pairkillers
or interventional surgerysuch asneurolysis, uses externally applied electromagnetic
signalstoconf use endogenous pain pathwg@ws ndnt o
rat her t h a brairfi phisireprésenta diophyki@l approach to treatment rather
than a chemical (medical) or mechanical (surgical) one.

Having wr i t t en before on bi Bedleetmmagretnagnet i c
Therapies: Science Fiction or &igy?0 the potential of such revationary approaches to
medicine is not surprisingnvention can be crazy but rarely is it insane.
Prof . Mar i neforoasl € 3 uert g avdsindbte kasd lang.Bwiririg |
| ast year 0s P h anferamce the goalnot leingg2lt@liGn7inventon to
market was, in factamply realized. At that time, Leonardo Zangani (of ti#angani
Investor Communityintroduced Prof. Marineo and his work to JohanN, Chairman of
Competitive Technologies, InCTT.AMEX) 1 a technology holding company based in
the US CTT took up the techniguorming a partnership witlGEOMC1 a South Korean

modern ltalyas compared tancient Rome) and over societies (Italy compared tother nations that

might be considered to be more innovative).

fiUntreatable Pain Resulting from Abdominal Canddre w Hope f r o mJouBnaloop thes si cs ? 0
Pancreas4(1): 1-10, 2003. Click herefor a video interview (in Italian) with ProMarineo and another
videohere(also in Italian) demonstrating an early version of the device.

9
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radio and televisiomanufacturinggompany fot he devi c e G HbngKong cati on
based compani e e 6 s P h a Haoldangsd.td. tvas duether enlisted to help wiits
Asian distribution.

The successfutansnationalmar r i age of Prof . Mari neods i
production and worldwide distributioembodied true innovatioii a direct result of
Pharma Financ2007. The hope is that Pharma Finance 2008 will do the same.

America: Land of Immigrants?

The United States a nation of immigrants and like ancient Roinbas derived
nearly all of its inventive creativity from new ideas and cultures outside its rsorde
America, however, is now consumed by amtmigration rhetoric and enforcement.
ConsiderarecentNew York Times e pot al fandés Detention |11l ust
Visitors Face describing the travails of an Italian touri3dmenico Salern® the son of a
wealthy contractoi who was detained in a Virginia jail for more than 10 day$e was
locked up, as thBlew York Timedescribes t @A wi t hout charges or | eg
Cooper [his American girlfriend], her parents and their wwelinected neighbors tried
everything t orhisgeminalizaiomofimmigratiani not the only such
exanplei portends a tragic societal shi ft t hat
decline more than any combinationitsffiscal, trade or geopolitical deficit$.

Mr. Salernoi apart from any real or perceived immigration violatiowasnot a
criminal. It is also urlear whether such draconian enforcement would prevent terrorism
as ithasbeen well documented that the 9/11 conspirators had no known criminal records
and apparently complied withenstandingimmigrationrequirements Ironically, it ako
should be noted that the ancient Roman Latin Right was not infrequently accorded to
foreigners who were otherwise undesirables in their own lands. Indeed, a grateful and
energetic peoples helped drive the Roman innovagiogine still impacting our lives
today.

Il mmi grati on was al so essenti al t o Amer
ascendency in the wake of World War 1l. Legions of talented émigrés escapgrmvar
Europe and specifically Nazi persecution were eagerly accepted by th®u#g the
succeeding Cold War, the eventl victoryover the Soviet Uniomvas not necessarily
an obvious conclusion. Without theg®midableimmigrant talents the outcome could
very well have been different.

America and Invention

To be sure, invention and inraton cannotin separatiordrive economic growth
and progress. Invention and innovation work together. Balancing these two is the

¥in readi Negv YarloTdnmesariothera r t i12€0l llegalfimmigrants Sent to Prison in Federal

Puslo stood outi more concerning than the teenageemploymenbr |-bankerredundancyreports noted
above. The article writes:
il n temporary court r[mbows}, 2780 tlega [mbstlyiGuagemalanin ds her e
immigrants were sentenced this week to five months in prison for working at a meatpacking plant
with false documents. 0
Juliet Stumpfi an immigration law professor at Lewis & Clark Law Schéolcommentedon the
inauspiciousaction adeingi ¢ a startling intensification of the cri
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essential one may say existential challengewhich only the most successful societies
resolve

Among the twoinvention s the more difficult to cultivatasit requires a culture of
freedom, a respect for new ideas andahility to tolerate a&ertaind e gr ee o0f0 Acr azi
Innovation on the other hand can (and should be) maragkthiencex process thamay
be actively deeloped **

Clearly, Italy already hassubstantialinnate inventiveness.In this regard, then,
Italy T despite its perceived failingé possesses a tremendous advantage otresr
nations. In the absence &uchindigenous creativity tis extraordinany difficult to create
an inventive society as this a function ofdeepseated cultural mor&s Indeed, thenly
remedyto rapidly correctin invention deficit is to encourage selective immigration.

Education, of coursehas always beenregardedas a poweaful and longterm
mechanism forincreasing a n a tinventivénsess Education does have its limits.
Invention requires a certain ability to thinknconventionally; overly proscriptive
educational systesncan certainly suppress individual inventivenesst should be noted
that Leonardala Vinci i an Italian and arguably i s t mastyn@estive individual had
virtually no formal education; he was also known to haxpressed a deep contempt for
formalized learning.

Another problem for America igs high cost of education. Students encumbered
by oppressive loankave not the libertyliterally, to be inventive. Education without
freedomi true freedoni only serves to stiflenvention.

s the U.S.inventive enough?®

While Italy may be struggling witlan innovation deficit, America may very well
be facing an invention deficit-ive factors come to mind:

z

Constraints on immigratiom@tch for exampldaheinternet TVinterview
with Dr. Norbert Riedel Chief Scientific Officer of Baxter International),

the regimentation of NAGhididft8ehind educati on v
law,

a manufacturing sectancreasingly crowded out kgyservicebasedand

nongoods producing)economythat isfastapproacing 80% of theUS

gross domestic product (GDP)

a foreshortened investment cydievenby thenecessargxpectations of

increasingly powerfuprivate equityfirms and hedge fundand

the exaltationof mediocrityand ignorancé that spansesurgenfAmerican

social and politicamovementshat embracéhe status quaather than

change'?

>

>

>

>

11 As described further in the2article Part II: Invention Needs to Be Left Free; Innovation Must Be

Managed in the previously described thrpart series.
21t is important to note that | am not at all referr
Inventivenessi while typically a result of individual work results more fronctultural attitudesthan
necessarily innate abilitieOne could say it is an epigenetic rather than genetic factor.

See the work of the Task Force on the Future of American Inntea
(http://www.futureofinnovation.ory/whoserecommendation$ namely to increase govenent research
fundingi whilei mport ant but somewhat different from the one

13
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Each of thesefactors alone and certainly all in combinatiomay make it
increasingly difficult for America to invent new idea3.he last point, while admittedly
somewhat broad in scope, is particulasncerning The injection of political ideology
into scientific discovery is bound to be fraugtith unintendecconsequences.

For example, he Marxist-Leninist ideologicalrejectionof cybernetis causedthe
Soviet Unioni despite its tremendowsophistication in mathematics and engineefing
substantially lag behinthe USin terms ofadvancednformation technology and computer
software capabilities Because of the relatively primitive state of Soviet software
capabilities President Reagans  1S&a&e8ic Defense Initiativproposali the space
based antimissile program collagi al | y c al | iepofoind@y faghtenather s 0
Sovietleadership Theyacutelyrealized that sth aninitiative relied heavily on strengths
in artificial intelligence and otha@omplexsoftwaretechnologie¥ thatthe Sovietsatleast
that time, could not matci’ By analogy,the ideologically driven prohibition against
embryonic stem cell researtiere in the U may verywell result in similar unintended
and insalubrious consequences.

It also becomes nearlynpossible fo inventive people to apply their talents, find
work and survive. In America, ot matching a computalriven resume scanning sgst
or being inconveniently o wanrbéayfateiworgeethahi ve t o
havinga felony convictionro n o n e G sLeonasdada VYindi would likely have been
unemployed and homeless had he lived in America toddys is unfortunate sincthe
US, more than ever before, needs a modiayda Vinci to provide creative solutions to
its crippling addictionto foreign ol

Innovation without Invention and is Consequences

Degite the growing invention defigitnnovationis actually quite strongerein the
US. In fact, cne of Wall Stredi snost recentnnovationssubstantiateshe profound
problens that emerge from system oinnovationwithout invention.

Mortgagebackedsecuritization(MBS) was created foisted if you will, on a
world eager for higher returns as a mans of expanding home ownership. Not
necessarily a bad thing but withaihie requisite supportinggconomic fundamentakhis
has becomegbove all, the essence of the current credit crisis.

The mortgagebacked securitizatiomnovation(and its problemsyvas multifold:
an appeal to globafreed the opacificationof risk, thearbitrageof discrete credit ratings
and again the leveraging snformation technology capable of crunchingluminous
masses of numbers regardless of whether they made any denbés case,nnovation

“See,br exampl e, Sus afhelAgewnbAmgridas Unreasmiiah as leatuwrdd in lew
York Timesa r t iDurbeandiiDumber: Are Americans Hostile to Knowledje? c o mment i ng mor e
generally the decline of American intellectual cultusee also another @d pi ece Begtislacoby: [
the New Worst 0

5 This statement should not be construed as a generalized indictment against conservatives. David Brooks in
hi s c o mmiga tCansewativ@ Revival ites convincingly about thoughtful conservative
movements that are able to, and indeed, thrive under conditions of change.
¥SeeSoftwAre Seen As Obstacl e Wwhich doiety eut that ithe goftwarBt ar Wa r
requirements represent probably the critical component to the success of any such system.
7 Russian software engineers have sificeow unfettered by Marxist restrictioris proven themselves
extremely capable so the Soviet weakness did not reflect some fatal lack of talent in this area.
185 e eStem fell Research 8lowed by Restrictions, Scientists Sag
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occurredin the absenceof invention True mprovements in building desigisafety
featuresenergy efficiencyr aesteticsdid not underlie the increase in home prices. As is

well known, real estate price appreciation was sustained largely as a result of speculative
froth (Bernankeds refuy emalded byoomgek( aenxdu bfeirmmaveat i v
financialreengineering.

Consider another innovation: tf#&JV where nothing new was created but rather
market value(now crashingwas built around combiningeveralii i n n o v aThase
include:

refashioning trucks as personal vehicles,
a sophisticated marketing pitch appealinghemotionalsensahat
Abded s better, o

inexpensive gasolinenabled by artificially lowcrudeoil pricesduringthe
| ate 9806s

leveraghg a suburban culture made possible ach of inventive
approaches to higspeed raillight rail or other transportatioprojects®

> D> D>

>

As a final example, | can relate my recent experience as a judge for a business plan
competition at a leading Americamiginess schodl Among the several excellent plans
that were presented | saw nothingagain nothing- that was particularly inventive.
Proposing a new social networking simy et anot her Afast caswual o
an email datamining capabity does little, in my estimation, to create new economic
value. Unmanaged nnovation can have rathesurprisingi and not so salutary
consequences. More on tlisortly.

Pharma Finance 2008: Building upon Invention

Pharma Finance 2008 highlighted sotnuly inventive approaches to important
human problems. Prof. Maringomesented/et another ide& Entropy Variation System
Delta (DeltaS). The DeltaS technologyutilizes orgaized electromagnetic fieldt
deliver information to biological systems in order to create desired therapeutic résults.
this waya diseased tissunay besystematicallycoaxed by external influences to undergo
a proper repair process much like theacle of a developinetus under the influece of
growth factor gradientsn tissuesand calcium gradientswithin cells?®  Current

¥ ow oil pricesinthemido-l at e 19806s ( e. g.collapsdeandih@rsl&gely propabatedo i | pri
t hr ough stwéredriverBby Gedpolitical considerations, namely as a primary means of burying (to
use a phrase borrowed from Khrushchev) the Soviet Union. In this regard, it is quite disturbing to see
President Babity t© sonvince ¢the Badudito increase their production as it speaks to a
profound geopolitical weakness of the United States
Japan was clearly notdlcase back in 1986.

®see Paul Kr uSgamded i Subupbiaé c e WKii | e Krugman emphasi zes t he
efficient cars, he alsogints out (not at all the only one to comment as such) on the appalling lack of urban
public transit options.

2L Out of respect for the school and the participants this shall remain nameless.

% For a moralirect (f somewhatbstruspsummaryo f  Pr o f . Marineobs idea:

fie t he b aSsystem B eompoaed of a sophisticated dedicated parallel architecture computer
controlled by an expert system which has the task of constructitepntimy instant, the energy forms
required in order to achieve a high selectivity-aigis the desired biological target, to evaluate the
safety parameters, by means of suitable electromagnetic fields in a feedback loop with the biological
system being éated (selguidance) in order to introduce the energy required with a suitable
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applicationsof this revolutionary technologgre being developedor example to treat
liver cirrhosis

Economic Growth and Anti-Entropy

Prof . MDeltleSrEa ds opily Variation Systemo was
Italian inventions showcasdtereat Pharma Finance 2008The reasont is mentiored
here evenmore tharits unusual creativityis thatit specifically relagésto the main theme
of this article which can be summed up in one phrase:

Value is created by inventimonverted into realitypy innovation.

ModernUS style capitalism is predicated anvery simple concepthe supremacy
of freemarkets. But hereifays a profound logical and practicdallacy®® The supply
anddemand clearing paradigm of fremarkets isbased, in practical termxn the
mathematics of marketquilibrium. At the same timeahe core principle of capitalist
success ipredicatedon the expectdon of continual growth which, by definitionmplies
an ongoingstate ofnon-equilibrium.

Equilibrium 1 characterizedy a state of maximum entropyleads inexorably
towards dissipation and disordetf and onlyif?* valuable informatiorentersinto the
growing system can successful enterprises be created and sustained. This valuable
informationi the antientropy factor is nothing other than invention.

Non-equilibrium systems, such as life itsg#ire characterized by sustained growth
and increasig degrees of ordefThe success of a capitalist system, then, raliésstering
invention (via freedom) and enabling innovation (via managemdfagedom applies to
invention; management appligsinnovation.

The distinction between invention and imaton can now be seento be a
categoricallyessential difference Confusing the two and thus misappropriatirgedom
and managemeriietween thesean lead to very undesirable consequences. EXxcessive
management of immigratioor educationstifles invenion. Unmitigated freedonof
innovationleads to monstrositiegich asnortgage backed securitization edVs

This is why, in my estimationPharma Finance 2008 was such an exciting
conferencgindeed, arexciting concepspeaking morgenerdly. The caceptthatl t al y 0 s
extraordinary ingenuitpenefis from active management @ innovation

Value is created bireeinventionconverted into realitypy managednnovation.

That, | believe,is whatPharma Finance 2008, here in Rome, was all abbhé kalians,
evidently are not so crazy after all.

information content so as to achieve the desired biocompatibility within the process with which it is
desired to interach

3 1t should be noted that the critique describedehignot at all the same as the classical Marxist critique of
capitalism which emphasizes the historically determined conflict between capitalist growth and social
stability. Nor is this critique the same as téub of Romeconcerns regardingustainability andhe
flimits to growth dhe paradox noted in this article points out that successful capitalist enterprises are
requiredto simultaneously straddle both equilibrium and-eguilibrium status. This is obviousilyfrom
both a mathematical and practical sehsehighly problematic situation which, as is briefly argued here,
can be resolved in a sustained manner only thrétugleontinual input of inventive ideas.

“The term Aif and only ifo is meant to be interpreted
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