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An Evolutionary Theory of Economic Change
(Harvard University Press, Belknap Press, 1982), 257.

The cumulative nature of technological advance has been
described as following a natural trajectory:

today's research produces successful new technology and the
natural beginning place for tomorrow's searches.

They discuss a "neighborhood" concept of a quite natural

variety:
Once a system proved to be a success, It is possible only to
make minor changes.
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Lock into Paths that are not globally Optimal

However, a set of technological possibilities sometimes
consists of a number of different classes of technology.

Within any of these classes, however, technological
advance may follow a particular trajectory.

At any given time, all R&D may be focused on one class
of technologies with no attention paid to other classes of
technologies.

These path dependencies indicate the possibility that the
system will lock into paths that are not globally optimal.
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Richard Nelson (1977):
The Fels Lectures on Public Policy Analysis
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Conventional Model for Government Involvement

The Manhattan project is the conventional model for
government involvement in the creation of new technology.

According to Nelson,
this model involves a willingness

* to make large early bets

 on particular technological options

and force these through at very high cost.
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Government's Aggressive Support of Engineering Programs

* Nelson has noted that a government's aggressive support of
engineering programs often involves

o "early commitment of governmental funds to

* aparticular design,"

 and he has pointed out that
e agovernment has a tendency to stick to with a game plan

 despite growing negative evidence.
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Every Government is Sticky about
Initiating Work on New Concepts.

"In the case of the supersonic transport,
It is highly unlikely that Boeing would have persisted so

long in pushing its swing-wing SST design
had the bulk of the funds been its own, and

had it the ability to make that decision on its own.*

 The Moon and the Ghetto, R. Nelson, 1977
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(Rosenberg,1994):
“Uncertainty and Technological Change”
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A pervasive uncertainty also characterizes the ream
of government-sponsored development projects.

* The pervasiveness of uncertainty suggests that the
government should ordinarily resist the temptation to play
the role of any one technological alternative.

[t would make a great deal of sense to manage a
deliberately diversified portfolio,

« A portfolio that is likely illuminate a range of alternatives
In the event of a reordering of social and economic
priorities.
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International cooperation has followed this model,

(a willingness to make large early bets on particular
technological options and force these through at very high
cost )

and has been dominated by notions of

e cost sharing and task sharing.

However, dividing up costs and tasks suggests that

e an option has already been selected.
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Soaring Costs

« Conventional schemes of cost-sharing have been not derived
from the logic of science and technology itself.

« The soaring costs involved in large engineering projects is due,
at least in part, to the increasing number of options

 and to the pressure imposed on a single government to cover
all the costs involved in exploring all the options
simultaneously.
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 Option sharing entails dividing up the burdens and
responsibilities for pursuing each possible scientific and
technological options in a given area.

* A thorough search of all possible options, therefore, should be
the main objective of future international cooperation.

18



N—II\—F KRELZEZHFZBranscombDa Ak
(1994)

* Most large Japanese companies are highly sophisticated in
their ability to collaborate with other firms while fiercely
competing with them.

o Kodama extended the principles for operating in this
cooperate-and-compete world to collaboration among
nations in technical ventures.
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Cooperation Scheme: Corporate-and-Compete
(Branscomb, 1991)
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In the early phase of the development,
(Branscomb, 1991)

e scientists in each nation would peruse the approach of their
own choosing, which would be explored on an affordable
scale.

« By international agreement, all information about each
approach would be open to scientists pursuing
complementary projects in other countries, and,

e aseach project matured, scientists could elect to work on
the project of their own choice, regardless of national
location.
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Option sharing assumes
(Branscomb, 1991)

« that each participating nation has some unigue ideas about
the best way to proceed in a collaborative venture but is
willing to collaborate with others because of the total cost
and complexity of the venture.

« Each nation then launches alternative explorations of
prototype technologies after agreeing that whichever
project proves to be the most meritorious will be accepted
and the final installation will be built by an international

team in the country with the accepted prototype.
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This cooperation scheme should not permit one country to
force the option it has selected on other countries.

Given the need to ensure that all possible options are
covered, there would have to be a certain amount of
compromise and adjustment.
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Profound Effect

» Covering all possible options through international
cooperation would have a profound effect on the
development of technology.

* While science aims at an absolute truth, technology aims at
relative superiority.

e Determining the most meritorious technical option,
therefore, Is not possible unless all the options are
demonstrated and compared.
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G. Hane (1994) studied on the Japanese R&D consortia

that revolved around three or four key firms that are
capable of advancing the core technology.

He finds that key developers are not given common tasks,
but are typically assigned parallel tasks to develop slightly
different prototypes.

He also discovered that the other firms provided a
calibration of the state of technical advance,

with a transparency provided through the national
laboratories in their role as evaluators.
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D. Okimoto made an objective analysis on NTT

 Although opportunistic behavior is hard to control
completely in any joint undertaking, the organizational
structure of the NTT family system lowered the temptation
to engage in opportunistic behavior by stressing the
positive-sum gains from mutual cooperation and the
collective nature of rewards and responsibilities.

 In short, by tying research performance to procurements,
NTT could provide most ingenious and effective
mechanisms for rewarding even losers.
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Catching up with the nation of the wining option

After researchers had freely chosen the option they wished
to pursue in accordance with their own views, convictions
and career objectives, they would work in the country
pursuing that option.

Once the best option had been determined, researchers
would return to their respective countries, thus ensuring
Information on the option will be disseminated throughout
participating countries.

30



T/ 8—/\)X LDEE

(B A +FRFIDREZELCT, EEITXFEEIXH AL
T, WA HHRICIRETED,
FATREFEZEMNEIESH. HEEARELTO 47
AeYL-T—L] ICHEHZBRENBELTULLGH
T, TSR HYL-H5—L] 215,

(T5/ - FLafr)XL] BOL—FHAEIEL TLY
AHRIzEWNT. [F4H5 /7 - 50—\ YXL] OB
BAERT A HEROICESIMEHNLL,




Tension between cooperation and national autonomy

« Through the principle of cooperate-and-compete, nations
In the industrialized world may capitalize on parallel
Interests.

* Only through option sharing can a plus-sum game will be
assured.

* Inaworld in which “techno-nationalism” is the prevailing
mood, international cooperation through option sharing
may offer the breakthrough that can make the ideal of
“techno-globalism” the new reality.
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