THE FUTURE OF

ANOTHER IN A SERIES OF DISCUSSIONS OF ALTERNATIVE
FUTURES PRESENTED BY THE WORLD FUTURE SOCIETY

Good evening, I'm Hollis Vail and this evening we are going

- to get into the area of technological innovation and some of

the ways that the government affects or could affect and re-
late to it. To discuss the subject tonight we have with us

Dr. Jorden D. Lewis. Dr. Lewis is the Director of the Experi-

mental Technology Incentives Program at the Natioral Bureau

Of Standards. Dr. Lewis received a PHD in Thermaneuclear

Physics and an MSE in Information Control Systems and an MSE

ih:Neuclear'Engineering, a BSE in Mathematics and a BSE in

Physics all from the University of Michigan. In addition to

this first academic program, or backgréund; Dr. Lewisg also

has studied corporation finances, accounting and law at the

Ohio State University. Besides being the Director of the

‘Experimental Technology Incentives Program, Dr. Lewis serves
" as the Chairman of the Federal Task Force on energy intensive

'products,_he is the U.S. delegate for industrial innovation

policies in the organization for Economic Cooperation And
Development located in Paris, he is advisor to the White‘
ﬁoﬁse on regulatory reform policies and he is Chairman on
the Interagency'éanel On Civilian Research And Development

Management. In addition, Dr. Lewis has published and spoken

widely on R&D management, marketing and new products and new

business development. So we have with us tonight a person
who is giving a great deal of attention to the basic question
of how is the government, and how might the goverhment relate

to technological innovation. I think it is very important




Dr. Lewis, that we start first on the subject of what are we
~ really talking about when we are talking‘about'technological‘

~ innovation.

:Thank,you Hollis, I ém happy to be.wifh 90u this evening.
technologicél inﬁovatiOn is a proceSé-ih Whiéh ideas of a
.techﬁolbgical nature, of course} are coh#erted‘simply,from
'_ideaé ihto practicai; marketable réalities._ I‘mightrédd tﬁat
Ntechnology is a véry imp0rtapt resource in our economy. Most‘
:.ecénqmists who have studied the Struéture‘pf our economy find
.that} of éoursé, the basié:re50urces being capitai, lébdr,
land and ﬁechhology-find thaﬁ technology is the singie_moét
important coﬁtfibhﬁoxy to‘thelgrowth.of'ouf eCOnomy:and there-

fore to our general social and economic well being.

Hbili5§;'Would I undérétand you then Dr, Lewis, £hat essenti-~
‘ally if webare:going;to talk abdut.thé gfowth, the addressing._
of iséues, the'devglopment of.our natioh in a changing kind
'f“of way, that what Qe do in-terms of innovation in'technology
s pfobably the most influential aspect of the.chanées that .
our sbciety,will'have. Is_that‘correct?' | o
Lewis: I would say.that it is if'not Eﬁg.most inflﬁenﬁial é

- .major aspect of our general growth‘and vitaiity.‘3
Hollis: Now are we limiting technology to machinery?

Léwis: I think of it generally much broader than that Hollis,

technology‘is'béing anything that is derived from scientific

et




research, either in the social sciences or physical or life

sciences and that produces useful'knéwledge that's génerally

- what econbmists regard as technologyf‘,

'-THollis: So that it isn't just a matﬁerHOE whether or not that.
7somébbdygis working on a new machine they'may‘vefy well be
‘working on a new éoncept for dealing with health care or some-

" thing of that sort. Would that bé_cdrrect?

Lewis: -Even. a new shape for a handlé'for‘é'shoémaker‘s hammer
that allows him to turn out shoes more rapidly or with better

© quality is technology.

Hollis: Now what's the- situation with.respect to the govern-

mentQ I'd'like to7start_fi:st Dr.ILehis, with a little bit

‘of an overview of kind of where the government is iﬂ all of

"this techhology innovation picture?

‘Lewis: That's a heck of a good question and a heck of a dif-
-:fibﬁlt_oné. What we're talking abbuE of course is the-nétufe,

. structure and the extent of the‘relatiqnship between the pub-

lic and pri@atefsectors in this country, which is something

that certainly I don't understand andéI suspect nobody really

‘does understand. Let me, however, tell ydu what we do think

weiunderstand abOut'it,'Specifically,és it relates to tech~

nology, but I think from this you'll get a flavor of the more

generic nature of the relationship. The process of developing
and depioying new or improved technology can be described as

consisting of three stages. Research and deVélopmént which I




think most people appreciate what:it is.. It produces new know-

_ ledgelabOUt things, the way things work, what makes them tick.
. Then, after research and development what we might call_the-
. capital formation phase, in which this new kneWIedge is incor-

'-}porated‘in new products new goods.

Holiis- 'An'example-of’this would I say'Dr;.Lewis, might be a
h'.case Of let's say that somebody develops an. electrlc automoblle
“in the research and development phase. Now there s a 1ong ways
' between talklng about 20 test models of an electrlc automoblle

and 2 million models.of the electric autompblles_scattered

around the country.

Lewisia Precisely; And that latter stage is what we call the.

- capital . formatlon stage. FolloWing that stage the new‘products

‘or the new or 1mproved processes then entetr the marketplace to

provide the benefits that are ultlmately expected So we have

R&D, capltal formatlon and market use as belng the three stages

. of technologlcal change.

Hollis: Let's_take_a'moment on that last one. Would I under-
stand_You correctly if you were‘talking about market use to

essentially say that what happens in the marketplace in self

_“is a part of the innovative prdcess,'_The illustration that

_occurs ‘to me weuld'be the shift from soap to detergents for

example and in the impact that had on a whole series of things

- including the service systems and what not.




‘Lewis: _Thet's"a pefceptive and I think‘a_critiCally:iﬁPOrtant
'observatien. The ability of the marketplace”to‘receive new
teehnoiogy provides.very‘stfong incentives for tﬁose who ere
 considering investing in'technelogy. .If,the market for struc-
:i-ﬁurai or other reasons eannot'receive the;technb;pgy it's'net
.5_likely'that anybody, at least any intelligeﬁt orgahization or
party, is goiné‘te make an investmene.' Se that's very importw_

“ant.

e;Hellis:.!So ﬁhét we have is we have the kied'of interestihg
'eieuation-where that ﬁhe'innovatof, at the reseerch'and
_de;elopment'end,'is,a 1on§ ways away'from reaiiy in experienc—e
.ing what's going' to happen on all his reeearch and development.

Lewis:- Well, we‘knew for example, in industrial technology,
“and I ﬁhihk it's genefelly regarded that this holds true aeroes
.Ehe.board, researcheand development repreeente about'15% of .
~the totel cost of technoiogical'ehange...Capital'formation per-
_haps 30-40—50%.depending on the economic sector wefre.talking
'abou£ and tﬁen:the marketing cost ie-the_rest of it. So R&D"

3 is the "small £eil weéqing-the dog here-but'the deg won't move

beceuse the rest of the system isn't prepared".

' Hollis: But on conversely your not going to move the other

' part of the system if yoq»don't have the R&D.

. Lewis: Correct.




. Hollis- 5o ﬁe're'really talking.aboﬁt'a'fundaneatal that the
._dollar dlstrlbutlon or the manpower dlstrlbutlon or the re-
'tsource dlstrlbutlon whatever you take which ever one you re
'-rtalklng about, dxv1des sort of equal, ‘on thlS proportlonate
"very small amount of resources_and‘manpower money:goes 1nto
'_the first part. A'substantially.largeaamount of resource is

manpower and'money%éoes into the.formatiohrbut,then.when it

t‘finallyahits_the marketplace you have enormous resource‘usage

/. and manpower. -

. Lewis: That's rigﬁt. And its preceptions regarding.what is

likely to happen in the marketplace that key:everything else.

j_Hollis- Alright, nowrnan you give us a'little'overview-Dr.
| Lew;s, on what happens 1n the federal part of the thls. Where

does the federal flt into this?

;‘Lewis- Well it fits everywhere.' As we like to say.today the
7government is everywhere and at least 1n the case of techno-
'loglcal.change it certalnly seems to be ‘true. Let's take the
:R&D stage, the flrst of our three stages of technologlcal
.change. Government supports roughly half of the 30, 32 bllllon
.,aoliafs of researchjand development in this CQuntry. If.we
o_look_at this‘more_ciosely.we find that, not“iecluding epace and
__.defeﬁse'R&D, only BS‘of-industrial R&D is federally funded. So
if we're talking_aﬁout industrial'teohhologioai ohange‘outsidef
'o;of'the space and defense.arenas, government R&D is not'ﬁery‘

‘important.




Holiis-“In other words; would I be cbrrect then that is there
'h some degree in much research done on the farm technology it's

"not 901ng to be done by the government S support R&D?

:tLewis: If we are talking about farm‘equipment‘or fertiliZers
or pesticides or any other_farm technology aside from basic"

| crop research; you're correct. VThat is virtually'all derived
_from private investment; oMoving'on; the government is a.iarge
‘sponsor of R&D in the so called publib areasisuch as mass
.tran51t ‘health, pollce equipment, fire and energy. .But most'.
of thls R&D is conducted in federal laboratorles and universi~
t1es and, at least 1n our country, we have a very poor hlstory-
‘ oﬁ translating the results of this R&D 1nto useful and used

~ technology. T

':Hollis: I'm sort of getting the wind a little bit as I listen
to this comment;that one of the things that ne mav get into

.and I don't push'the disdussion tOO‘guickly into this, but one

- of the th1ngs that we maybe gettlng 1nto is that there isn't

'_ a very good llnkage between what they do in academia and what

.'they do in the marketplace._

:Lewis: " There are a”number of differentllinkages. Certainlv
our ma1ntenance of the academic communltles through grants and
30utrlght support of universities prov1des a dlrect link in

~ that the students who metriculate through‘the‘system go into

the labor.marketplace, but the technology that is generated by

" R&D in universities:is the knowledge that comes out of this

" R&D defuses Very slowly into the marketplace.‘ Now, I do not




'.mean to be'crikiciziné universitieSf their first priority‘cer-
‘tainly is to produce knowledgeable, educated and useful citi%‘
zens, however,:lf one 1s concerned about the efficiency of our
R&D system} then one has to look at the rate at wnich knowledge

flows efflclently 1nto use.

Hollis: What' s the overv1ew w1th respect to-thedgovetnment's

‘role in capltal formatlon?

'Lewis:_ A tough‘questlon; this is to a large:ektent a hidden
questlon, ‘even from public pollcy makers although I think it's
really a "sleepnng giant". Capltal formation in this country‘

~runs to somethlng over 100 bllllon dollars per year in the

prlvate sector and it! s generally hot known that federal sub-

_s1d1esrfor.caplta1 formatlon-amount to approx1mately 25 billion
so that the govetnment is a veryflatge source of capital forma-
tion_in_our nation. This runs from'anything from mass transit
to_pollution abaeement'equipment:to airports tofvarious'environ*
-;mentai‘setVices.f%rICities and so;on.- It's in the form'of
t'grants, loans, loan guarantees, tax sub51d1es and so forth. We
find 1n our work today that capltal suds1dles and others have
',found these are very 1neff1c1ent economlcally. SubSLdy programs
that are 1ntended to beneflt the p_g_ end or benefiting the

- wealthy are economlcally extremely 1neff1c1ent they Just place
‘:other economic functlons that have been need and are no longer

_functlonal.

Hollis: Would it pe here that we may be talking somewhat about

~a function of the‘éovernment in capital formation in which that



"?_1nefflclent;

"V-them or we find capltal subsidies plan

 :the capital formation?is not neceseati
to the market segtor?é'Would.that beﬁa
'Lewis: Yes, yoo're really on tatget;
three stages of techﬁologioal change}R
'market use if capitaléfotmation iSntt
- that prooese thenitheiwhole process is
that ofteo in capitaiJSUbsidy programs
'1ncorporated that's ahead of the state
%.the state of the art so that the caplt
We flnd that subsidies a

acqu181t10n but not for operating cost

tlng cost goes sky hlgh because nobody

, 51derat10n as to the extent of the mar

'over or under 1nvestments in Capltal f
*oth;ng appears to be othof kilter,
Hoilis.. In other words, to take in il
" that some of the thin§5'that we did wi
. transportationFSYStemgin San Franoisoo

'caoital formation issue here at thatﬁt
I

Lewis: That's a very good example.

. transit syStem_technoiogy, namely Comp

was incorporated'that%was.actually ahe
5_art;at the time."Thegresult was- that
" transit system performed very ineffici

" example oOne can-pull_out of the so cal

ly innovative with-respect:

posSibility?

If we 1ook'again at the
&D.caoital.formation ahd'
tied in to botﬁ ends of

inefficieﬁt and. we find

,_eithet technology isg

of the art or -way behind
al thos'formed is Qery
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luetfation‘l uﬁderstand_
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uter Controi Systems,
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The:e.is another
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is that'itawas'intended to be a fullltime all day long mass
E-transit system and the capitallinveStment was made.on that
ba51s. However, itrturned OUtrto'be;usefui only to commutors
s0 it's used only durlng ‘the rush hour. So here's_a.case |
-: where we made a _ESE overulnvestment 1n capitai forﬁatibn.and
consequently distorted the capital‘formation process in the
country to some extent since there is only a certaln amount of

' capltal avallable in any given tlme.:

"Hollis: Where does the‘government fit.into the markeplace?

Lenisr Everfwhere, I think a businessman Qould say and cer—
tainly from the'perspective-of-econinists'as'nellr _There are
~ two or three basic'functions of the.éovern@ent with respect to
| the marketplace, one is'regulatioh. {ﬁé reéulate what can and
‘cannot enter'the”marketplace with reéard to our health our
.;saftey the env1ronment, even w1th respect to transportatlon.

If a trucker wants a new route, he has to get a permlt, ‘a

. _llcense 1f you w111, from the Interstate Commerce Comm1ss1on.

._If a radlo statlon wants to broadcast or 1f 1t ‘hasn' t broad—
'ftcasted before, it needs a-llcense-from:the:FCC.' New airline
?aerontes are approved by the Civil Aeronautics_Board. Virtually

'every.economic activity we engage inftoday‘in_the‘marketplace

:,is-regulated in‘one way Or another by government and not only
4"federal_government, state and local governﬁents'as.well.

j‘Gorernment procdrement, the government purchases goods 1is also'

sa major marketplace act1v1ty, lthough generally not recognlzed

- as an economlcally_lmportant activity;_
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Hollis.. How much money does the'government'pump_in the pnr—‘

chasing end?

.ﬁewie. I WOuld.estimate:that this'year'based on'extraoala-
 tions from past years about 65 hillion.etIt'S‘hggg. The |
__gOvernment, itlis generally Egg-known,'is the-largestlsingle
buyer of most consumer, health care-eervice and‘commereial
?roducte mahufactured in this'countrft It is the largest
leingle buyer.:VIt-has long been hypothesized, that is‘the
governmentj were to be an early:huyef of.innovativeﬂproduets
the'market;entry risks for‘theSe_produets wQuldfbe‘reduced and
C these innovative ptoducta would'enten'the general marketplace'

much earlier.

Hollis;l That takes.us Dr. Lewis, I think into:possibly the
'thlrd aspect of what we want to talk about tonlght and that
is the matter of what EiﬁﬁE the government what in these areas
- we do certain things and all too often the government s role
. is like the dead-hand'rather-thanhthe'innovative hand. What
~are some oOf the things that the govetment'might do;hlet's say'
in the area-of ﬁ&D that would create an 1nnovat1ve linkage

and link these thlngs ‘together?

'fLeWis. In research and development aetivities of thetgovern¥"
ment it's at least Ei fealing; and'Iothinh that of others.too,
that thete is a very sttong need for:what I/would'eall a market_
planning in R&D agencies. Many agenciee do not give considefa-
tion to the process of capltal formatlon and market use that

_must follow their R&D act1v1t1es and therefore, do not set
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_thelr prlorltles agalnst what is 11kely to happen or not happen

once the R&D is completed

fjHol;is.‘ Ccould this_in part be the reason why that in‘the'space'
:‘effort that we had were an enormous amount of research and
development was formed that they re complalnlng about the prob—

: lem of getting the research to the marketplace’

" Lewis: I think that's really a differentpi55ue. The R&D con-—
dthedrfor the space effort, like military R&D was in support
~of a non~market acti#ity, i,e. getting to the mooh. It is not .

_clear that the technology that derived from that R&D is broadly

useful and economlcally valuable in the commerc1al sector that

-has yet to be proven.i_I m talklng moge about programs‘and

health, safety ttahsportation and.iaw'enforCemeht where.R&Dhis
hhconducted,.in essence to buy technologicai change ih'the'market-

ﬁ place and yet that hasn't happened jery-well..

toHollis."SOfif you honor what the space program did in terms of

what.it did then its R&D was an effective program.
‘Lewis:',Very good, very effective.
' Hollis:  If, on the other hand, the argument for the R&D of
'Nasa was while you get so many'market benefits from it then it -

‘was very good.

‘Lewis: That's right.




h-Hoilis-V But what we're reaily talklng here more in the areas
'of what the government can do at R&D that is in the market area.
What would you suggest is may be some of. the kez_areas the

.government might initiate or do here?

Leeis:' i think,'as Igmentioned previously, the need.for:a
'real market éianning'function in civilian R&D-agencies that
considers the exlstence of resources in the marketplace to
take the R&D and use its- 1ncent1ves on the part of peeple who
‘would empioy those'reeources whether or not they EEEE to do

_that.'“

_ Hollis- Well now, in the stratagems, I guess what I was. really
asking the questlon is= 1f we set up a ynit like that in an
organlzatlon, are there any stratagems that they mlght want to

-~ try qut?

Lewis: I don't think itfs'that'sophisticated'an activity., I
think it's just'semething thatnindustry, a couple of decades‘
ago, learned how to do and government agen01es are st111 catch-

ing up.. I don' t thlnk 1t s that sophlstlcated.

~ Hollis: 1In other wbrds} we know that business has solved much

_of'this problem the gdvernment has..
Lewis: That's right. I might just add here that it's a much

more difficult job for government business to invest in R&D and

‘make profits on the products that result from it so it has a
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.ﬁery tighf feedback on what its investments are doing. Govérn?'

- metn agencies invest in R&D, somebody else does the R&D for

them, a third party takes the.R&D’and - puts into the capital
~and somebody'elSe uses thé results of'thatjéapitai; so there's
no tight flowbabk to the agency as to the benefits genérated-

'“by-theirJR&D. It's much more difficult for them.

" "Hollis: I would. suspect also that in this whole thing there :

is a lot of it mixed in public policy.

 Lewis: A great deal of public policy and political decision

making.

Hollis:  Whereabouts aEE-Wé now in'the;cépital formation.
 'What are sqmé.of the things that we might do in the capital

' formation?

ﬁéwis: Similarly,-ih capitai fdrmaiion.we:néed.mérket planﬁing-
_functiohs in out'dapitai subsidy pfdgrams fo consider the | |
_ektént of_capital'fotmation_that's téallz need to try to~c0up1ez.
_gapitaifformatiéh_sﬁbsidies.with opéfatiﬁg subsidies.and to
maké sure theltéchnblogy_that‘s incbrporatea.in thelcaéital is
"at thé'right state of the art it's iEEE réady to be gsed.aﬁd'

it's not way behind the times.:

Hbllis: In other words, well I'd like to just_touch-for'a
~ moment maybe fdi iilustratihg purposes on the state of the art.
" If you have a federal agency that is trying to push capital

~ formation, like?in the case of the Bart example that you used,

-14-




where their pdshing.the formation ahead of the state of the
‘art then you' re 901ng to have a lot of problems and your re

 901ng to have a bad market framework : Is_that right?
Lewis: Correct.

"Hollis: On the‘other.hand if you're let's.say-putting monef.
:1nto buses and you. don' t some how or other in your pollcy for-
"mulatlon 1n51st that ‘the bug have any new characterlstlcs, well

s:then what may very well fill up our city streets wonld be bnses

_that were designed about making 40 or something like that.’

Lewis: That’s right, and there's even a_more complicated prob-

lem behind this. How do we know how much capital subsidy to

_put'into buses and how much in the subways._'Ith'a guess. We

j.don't-really know. 'So one of the things that I think needs to

be done is'to{try whatlwe call demand side subsidiesvin which,

.instead'of gining_the capital subsidy to a bus company or to a

mass transit subway company,'give some chits if you will to

. users and ‘say you can use whlchever of these you warnt in your

hhczty soO that we .can get some feeling for the patterns of demand.

We need to 1nn0vate in thlS way.

" Hollis: .Let's‘Step,to the marketplace now and what can the

:government_do'beside buy a lot of stuff from'the'marketplace?

Lewis‘ Well,_ln its buylng, the government can use things like
_ performance spe01f1cat10ns, which descrlbe what a product is to

~do but not how it is to be made which give people opportunities

_;5_




-to 1nnovate 1n thelr products. The'goVernment Can.emohasize.
' the total cost of a product not only 1ts purchase prlce but
1ts operatlng costs in 1ts con31deratlon of how much he wants
:.to pay so it' ll get away from the cheaplest products and 1nto
'.the most economlcally eff1c1ent.products. ThlS.lS something
that_we beliewe‘can work‘and we haveraeen, in limited cases,

"actually'work;

o Hollis: 'So.if one of the_things it can do is to, instead of
in other words I think the problem that we're dealing in the
“last case was that if you have a we'll only buy the lowest

'_ prlced 1tem you re not going to get a very 1nnovat1ve Aitem.
Lewis: Precisely. =

Hollisv If oh the other hand, you take another strategy and
‘_you sa1d performance, 1n\say for 1nstance 1n the trahsportatlon
‘T area; 1f.you-sa1d‘"1 don't care how you'get'from here to there
_‘ibut I'wlgOithto fund'youlgetting from here to there," then

this would be innovative market.
Lewis: .Very-good,hthat's right.

;HolliSi Now,whatahout such things as-the influence that the
‘government can.have on a private enterprise initiating some-
;'thihg. In other words, where there s big buying. power I would
assume that somehow or other that we can maybe prov1de a market
{that would enable a man.to make a step that it would take on

the regular market..'
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lLewxs° This'can happen-and I'thihk it
tors or potentlal 1nventors percelve t
| ]con51stently a flrst buyer of 1nnovat1
1ng to experlment with ways to put the

but I think it can be a very strong in

‘vation.
'Hollis: One that occurs to me that mi
understand is in the field of micro

i
which that traditionally-when you make
all at once or you don't do it at ail

new technologies now which enable you

I would assume that if the government 1

. tures here and said welll buy, we want

such kind .and we'll buy it that might

" Lewis: I think that that could be a v

Hollis: So this kind of buying, this

“picture, could.be e'very poWerful infl

‘nesses and”ofhers_to take the.initiati

Lewis:"Yes it could.

HOlllS‘ Well Dr. Lew1s, the tlme come
7have to call an- end to thlS one and re

'_government innovation and the’ steps I

| w111 happen 1f.1nven—
hat “the governnent is
ve products. -We re-try—
government in this mode

centlve for product inno-

ght be aﬁ eXamplerof this
AfiSh duplicating, in
a microffish you do it
énd they have.developed
to update a ﬁicfo—fish.
went into the manofac-

perforamnce of such-and-

be important.

ery powerful influence.

kind of.stepping into the
uence for getting busi-

ves.

s all too qu1ck and we
ally the 1ssue of

hope that I understand

you are worklng on the business and I m hoplng your 901ng to

be able to promote some’ of these.
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Lewis: “Thank you Very-muéh. 2 | enjoyéd it.

‘Hollis: Dr. Lewis has béen‘brought-to'you this envening by

“° the World Future Society. The objectives of the society are

.to encourage the.serious‘investigation and a reasoned awareness
__of'the future and to explore and develop methods for fhebstudy
of the future. If.you-would like to know mOre about thisl
'society yoq-can ﬁritelto me, ﬁollis_Vail, c/o of this”station
' of to the World Future Society;.P.O. Bbx_30369, Bethesda Post

'.foice,7WaShihgton,'D,C. 20014. Thank you and good night.
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