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Industrial Innovation Policy: 
Lessons from American History 

Richard R.  Nelson and Richard N. Langlois 

Government involvement in the re- explicitly comparative, cross-industry 
search and development (R & D) pro- focus: it was predicated on the hypothe- 
cess has a long history in this country. sis-amply supported in the resulting 
As is too often the case, this rich experi- case studies-that the kinds of govern- 
ence has seldom been consulted in policy ment programs that have shown them- 
debates over government programs to selves feasible and effective vary greatly 
stimulate industrial innovation. among industrial sectors, depending 

Summary. The historical interrelations of government support of R & D and 
technical change in seven major American industries point to three types of policy that 
have been successful in the past: (i) government R & D support for technologies in 
which the government has a strong and direct procurement interest; (ii) decentralized 
systems of government-supported research in the "generic" area between the basic 
and the applied; and (iii) a decentralized system of clientele-oriented support for 
applied R & D. A fourth type of policy, under which the government attempts to "pick 
winners" in commercial applied R & D, has been a clear-cut failure. 

This article is an attempt to identify 
some of the lessons of past federal 
R & D policy. It summarizes the conclu- 
sions of a study, recently completed at  
the Center for Science and Technology 
Policy at  New York University, of how 
such policies have shaped technological 
change in seven major American indus- 
tries-semiconductors, computers, air- 
craft, pharmaceuticals, agriculture, resi- 
dential construction, and automobiles 
(1). What makes this study unique is its 

upon the nature of the governmental 
involvement and the nature of competi- 
tion in the industry. 

The selection of industries for study 
was made with an eye toward obtaining a 
sample with a broad spectrum of charac- 
teristics: industries with fragmented as 
well as with concentrated structures and 
industries subject to much government 
intervention and to relatively little. The 
design of the study was also informed by 
a desire to attract recognized scholars 
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knowledgeable about the technology in 
each industry; the prior interests and 
areas of expertise of these scholars were 
therefore a factor in the selection of 
industries. The study was then carried 
out as a cooperative research effort (2). 

The Unraveling Consensus 

In treating the questions of innovation 
policy as  warranting detailed empirical 
exploration, we were acknowledging, re- 
luctantly, that the general theoretical 
analyses and statistical observations of 
economists provide only limited and in- 
complete guidance for policy. We are not 
alone in this perception; the most signifi- 
cant aspect of the recent economic litera- 
ture on innovation is its progressive in- 
conclusiveness about the appropriate 
role for government. 

It was not always that way. Economic 
research a decade or more ago had set- 
tled on two closely related sets of propo- 
sitions about industrial innovation. The 
first of these was that technological 
change is an important source of produc- 
tivity growth and, simultaneously, that 
R & D expenditure is a principal deter- 
minant of technological advance. The 
implication drawn from this was that 
R & D spending is a kind of "control 
variable" through which one would af- 
fect macroeconomic productivity. 

The second set of arguments derived 
from theoretical rather than statistical 
work. Economists during the 19.50's and 
'60's developed models in which private 
firms possessed an inherent tendency to 
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"underinvest" in R & D. There were 
several reasons for this unhappy circum- 
stance: (i) R & D creates knowledge, 
and knowledge is a "public good" in the 
sense that the firm cannot fully appropri- 
ate to itself the benefits of the knowledge 
it creates (3); (ii) the payoff to R & D is 
uncertain, and risk-averse firms will 
therefore wish to  do less of it than a 
(risk-neutral) society would prefer (4); 
and (iii) the fragmented structure of cer- 
tain industries militates against sufficient 
R & D spending, the firms being too 
small to undertake certain kinds of proj- 
ects (5). 

Taken together, these sets of argu- 
ments strongly supported the notion that 
the government's role lay in correcting a 
global problem of inadequate private 
R & D. But over the last decade the 
consensus surrounding this conclusion 
has essentially come undone. 

First, and perhaps most important, the 
experience of the 1970's cast doubt on 
the presumed tight link between a na- 
tion's overall R & D spending and its 
rate of productivity growth. Although it 
is true that high rates of R & D spending 
attended the rapid growth of productivi- 
ty in the United States, Western Europe, 
and Japan during the 1950's and '60's, 
spending for R & D continued to be high 
in most countries during the ubiquitous 
slowdown in productivity growth after 
1973. Only in the United States and 
France was the slowdown presaged by a 
decrease in R & D expenditures, and in 
both those countries the decrease was 
almost exclusively in defense and space 
rather than in civilian areas. Moreover. 
recent studies of the differences in pro- 
ductivity growth among countries sug- 
gests that, even in the 1950's and '60's, 
the countries with the highest ratio of 
R & D spending to gross national prod- 
uct-the United States and Britain-had 
among the lowest rates of productivity 
growth (6). 

Part of the message seems to be that it 
matters where a country is relative to the 
frontier of technology and productivity. 
Countries not on the frontier can "play 
catch up" fairly easily without much 
R & D spending so long as their rates of 
physical investment are high. Countries 
nearer the frontier have to work harder 
for each percent increase in productivi- 
ty. This begins to suggest that it is not 
necessarily to a country's great advan- 
tage to be alone on the frontier. There is 
evidence that, as before World War 11, 
the United States is again benefiting 
from technological ideas developed else- 
where; and there may be much to recom- 
mend a world in which many countries 
share the technological frontier and 

therefore share a common economic en- 
vironment in an interdependent way (7). 

At the theoretical level, many econo- 
mists have also begun to believe that the 
relation between competition and inno- 
vative behavior is more than a matter of 
some tendency to "underinvest" (or 
even to "overinvest") in R & D. The 
relationships of innovation to informa- 
tion "externalities," to risk, and to mar- 
ket structure are increasingly seen to be 
subtle and complex (8,  9). 

In the first place, the implications for 
total R & D spending of imperfect ap- 
propriability are now understood to be 
less clear-cut than they once seemed. 
Economists are coming to realize that, in 
a world of patents and industrial secrecy, 
firms in some instances have an incen- 
tive to  engage in duplicative or near- 
duplicative R & D in an effort to copy a 
rival's technology or  "invent around" its 
patents. This at once calls into question 
the idea that firms necessarily engage in 
too little R & D; more important, it be- 
gins to focus our attention not on the 
level of R & D but on the types of R & D 
projects the industry engages in. 

The economist's view of the "uncer- 
tainty" issues had taken a similar turn. 
Rather than focusing on the amount of 
R & D that uncertainty is likely to draw 
forth, economists are now recognizing 
that what uncertainty really demands is 
the exploration of a diverse set of ap- 
proaches. This way of looking at  things 
suggests that heavy commitments to any 
one approach are dangerous in the early 
stages of development of a technology 
and should be avoided until the uncer- 
tainties (both market uncertainties and 
technological ones) are significantly re- 
duced. 

What that suggests in turn is that the 
focus of the policy issue should shift 
from R & D levels to the portfolio of 
R & D projects an industry tends to gen- 
erate. This entails turning our attention 
toward the incentive effects of policies 
and institutional structures and toward 
considerations of access, secrecy, and 
information flow. In practice, some 
kinds of R & D projects will tend to be 
"underfunded" and some to be "over- 
funded"; and a simple R & D subsidy is 
not the sort of policy such a situation 
demands. 

The Case Study Approach 

Although many economists are explor- 
ing new approaches to the theory of 
innovation and technical change, analyz- 
ing the effects of government policy on 
industrial innovation must still be seen as 

largely an empirical problem-which 
policies have worked, which have not, 
and why. This was the premise behind 
our seven industry case studies. One 
conclusion, which we  develop below, is 
that what the government can d o  effec- 
tively differs from industry to industry. 
There are nevertheless certain features 
common to technological change in all 
industries that should be  kept clearly in 
mind in designing government policies. 

One theme that unites the history of 
technological change is the pervasive- 
ness of uncertainty. Although it takes a 
form in (say) the pharmaceutical indus- 
try very different from that in the com- 
mercial aircraft industry, uncertainty 
seems nevertheless to be  endemic. A 
quick reading of the case studies is 
enough to dash any supposition that 
technological change is somehow a 
cleanly plannable activity. In fact, it is an 
activity characterized as much by false 
starts, missed opportunities, and lucky 
breaks as by brilliant insights and clever 
strategic decisions. Only in hindsight 
does the right approach seem obvious; 
before the fact, it is far from clear which 
of a bewildering array of options will 
prove most fruitful or even feasible. 
Strange as it now seems to us, aviation 
experts were once divided on the relative 
merits of the turboprop and turbojet en- 
gines as power plants for the aircraft of 
the future; and the computer industry 
was by no means unanimous that transis- 
tors-or, later, integrated circuits-were 
to be the technology of the future. Policy 
must recognize uncertainty as a fact of 
life, and must not try to repress it o r  
analyze it away. 

A second and related universal theme 
is the importance of detailed knowledge 
of the technology, of its strengths and 
weaknesses, and of user needs in guiding 
the innovation process. In all the case 
studies, either the producer-provider or 
the user-demander played a major role in 
generating and screening technological 
advances. Whenever major innovation 
was attempted without access to their 
knowledge, the results were disastrous. 
This fact imposes severe constraints on 
what government can d o  effectively. 

The implications become clear if we 
consider four general kinds of govern- 
ment support for civilian R & D: (i) pro- 
grams attendant on government procure- 
ment or some other well-defined public 
objective; (ii) programs to support re- 
search on "generic" technologies-re- 
search in the gray area between basic 
scientific research and applied R & D; 
(iii) programs to support applied R & D 
in the service of well-defined clientele 
demands; (iv) programs that insist on 
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"picking winners" in commercial ap- 
plied R & D. Programs of each sort 
show up in several guises in the industry 
case studies. 

Procurement-Related R & D 

In three of the industries studied- 
aviation, computers, and semiconduc- 
tors-the government was heavily in- 
volved as a user-demander of the tech- 
nology. This kind of government in- 
volvement has two important policy im- 
plications. 

The first has to do with the ability of 
the government to guide R & D effec- 
tively. In cases of government procure- 
ment for defense, space, or similar clear- 
ly defined public projects, the govern- 
ment is itself the user-demander. It thus 
has knowledge of its own needs and, 
usually, a t  least a modicum of expertise 
in the technology it proposes to use. 
Motivation and knowledge line up fairly 
well in such circumstances, and the gov- 
ernment is frequently able to sponsor 
effective R & D on the relevant technol- 
ogy. T o  the extent that the technology 
can be easily transferred to  commercial 
application, the result is the well-known 
"spillover" into civilian technology. 

Second, a public belief in the legitima- 
cy of the government's primary mis- 
sion-defense, for example-smooths 
the political waters for any related pro- 
gram of government R & D support. In 
the semiconductor industry the Depart- 
ment of Defense and the National Aero- 
nautics and Space Administration 
(NASA) played a crucial role. Both the 
transistor itself and the integrated circuit 
were first developed with private funds; 
but, in the latter case at  least, military 
and space demand was certainly an im- 
portant motivation, and once those inno- 
vations were clearly identified, govern- 
ment support of product and process 
engineering helped speed their advance. 
Similarly, the government funded much 
of the early research, and provided much 
of the early market, for the digital com- 
puter. Defense procurement and in re- 
cent years heavy government R & D 
funding have played a major role in the 
evolution of aircraft technology. 

It is important to recognize that the 
efficacy of government procurement-re- 
lated R & D depends on the knowledge- 
advantage that comes from the govern- 
ment's position as  user and on the politi- 
cal legitimacy of its mission as  justified 
on grounds other than spillover benefits. 
The conclusion thus does not extend to 
government procurement projects, the 
justification of which is the spillover 

itself o r  in which the procurement is 
intended to make a market for the tech- 
nology. [The supersonic transport (SST) 
project remains the best case in point.] 

Moreover, our case studies suggest 
that the potential for the generation of 
spillover by procurement-related gov- 
ernment R & D support may be limited 
to the early stages of a technology's 
development, when government and ci- 
vilian demands are not yet specialized. 
As a technology matures, the require- 
ments of the government and the private 
sector normally diverge. This means not 
only that spillover diminishes but also 
that military and commercial R & D in- 
creasingly compete for resources. In the 
mature phases of a technology's devel- 
opment, spillover may be as much to the 
military from the commercial sector as 
the other way round. 

Generic Technologies 

When there is no recognized public- 
sector demand for a technology, the gov- 
ernment's ability to  fund R & D effec- 
tively and to guide the development of 
that technology is more limited. The 
government does not then have natural 
access to the sorts of information neces- 
sary to guide allocation, and may in fact 
be blocked from getting the information. 
Furthermore, the legitimizing effect of a 
public sector purpose is not there to  
protect a support program from strong 
political opposition. 

Nonetheless, these problems may be 
attenuated if the government restricts its 
attentions to areas, such as  so-called 
generic technology, that are a step or  
two removed from specific commercial 
application. The reason is that, a t  this 
"directed basic" level of research, the 
knowledge involved has a large public 
component: much of it is the sort of 
nonpatentable and nonspecific knowl- 
edge-broad design concepts, properties 
of materials, and testing concepts-that 
is generally shared among scientists and 
does not pose a strong threat to  propri- 
etary interests. 

In a sense, such generic work falls in 
between the sorts of work that an aca- 
demic researcher, pursuing fashionable 
questions within the bounds of a stan- 
dard scientific field, would tackle and the 
kinds of result-oriented research that 
would interest most corporate R & D 
laboratories. Of course, some companies 
do support generic research, and the 
findings are very often treated as public 
rather than as  proprietary. In many in- 
stances, the funding for such research 
comes at  least in part from governmental 

sources. In either case, the keys to suc- 
cess seem to be, first, involving the 
relevant scientific and technical commu- 
nities in the allocation process and, sec- 
ond, recognizing that research ought to 
be influenced both by the purely scien- 
tific disciplines and by those interested 
in applications; indeed, a tension be- 
tween the pure and the applied is gener- 
ally salutary. 

Our case studies provide examples of 
generic research, some associated with 
government procurement (in aviation, 
computers, semiconductors) and some 
more commercially oriented work (cer- 
tain aspects of agricultural and pharma- 
ceutical science). 

The agricultural sciences, viewed as a 
generic research system, seem to have 
defined and filled their niche appropri- 
ately. Such work fits in between the 
academic basic sciences (like chemistry 
and biology) and the applied R & D car- 
ried out in private firms and in the ex- 
periment stations (like the development 
of new seeds or  fertilizers). Interests on 
both sides of the line pull and tug to 
influence the kinds of research that are 
done as well as to monitor its quality and 
efficacy. The biomedical research com- 
munity is another example. Research 
here too is pulled by applied interests 
(the physicians) and tugged by scientists 
in the more basic fields. Interestingly, 
both the agricultural and the biomedical 
sciences typically reside in university 
settings, but in separate professional 
schools rather than main-line depart- 
ments. 

Another similarity between agricultur- 
al science and biomedical research is the 
way funding allocation is carried out. 
Both disciplines take the majority of 
their support from the government, but 
the funding agencies keep their distance, 
allowing the allocation machinery to be 
manipulated by the research communi- 
ties themselves. 

The National Advisory Committee on 
Aeronautics (NACA), the forerunner of 
NASA, is another example of a generic 
research system. Here the setting was a 
freestanding organization, not a universi- 
ty. But NACA's research concerns were 
certainly generic-broad-gauged avia- 
tion problems rather than specific de- 
signs-and the relevant engineering soci- 
eties played a significant role in guiding 
and monitoring work at  NACA. After 
World War 11, the military increasingly 
assigned to private contractors the sort 
of work NACA had carried out, a trend 
that both reflected and abetted the diver- 
gence of military from civilian aircraft 
technology. 

Because generic research poses a dif- 
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fuse rather than a visible threat to  estab- 
lished competitive positions, it may be 
possible to  mount such a program suc- 
cessfully in any industry. But the size of 
the gray area between the basic and the 
applied may vary greatly among indus- 
tries. Of course, the extent of this gener- 
ic range may itself be influenced by the 
presence of a government program: the 
public financing of R & D often proves 
contagious, luring business scientists 
into a wider communications network 
and increasing the public flavor of pri- 
vate work. This is certainly desirable to 
the extent that it does not diminish the 
private incentive or ability to  seize upon 
new ideas and develop them for market. 

The manner in which a generic pro- 
gram develops may also be of critical 
importance. The aborted Cooperative 
Automotive Research Program (CARP) 
and the Cooperative Generic Technolo- 
gies Program (COGENT) of the last ad- 
ministration seem to fit the description of 
generic systems, yet neither attracted 
the enthusiasm of the indu~tr ies  it pro- 
posed to aid, perhaps because the initia- 
tive and the design of the programs came 
strictly from Washington, with little par- 
ticipation by industry. 

Clientele-Oriented Applied R & D 

The most important characteristic of 
government support for basic and gener- 
ic research is that it does not require 
government administrators to make deci- 
sions that involve considerations of prof- 
itability and commercial potential. A ba- 
sic or generic research program seeks to 
advance scientific and technical knowl- 
edge, and the decisions involved require 
primarily scientific and technical knowl- 
edge. While acquiring this sort of knowl- 
edge is not a trivial matter, it can at least 
conceivably be marshaled by program 
administrators, especially since the rele- 
vant scientific community can often be 
enlisted to help guide allocation. More- 
over, basic and generic research, which 
involves exploring widely applicable 
technological options, seldom poses a 
concentrated threat to proprietary inter- 
ests. 

When we move closer to  the level of 
applied research, however, the problems 
of government involvement multiply. 
The knowledge involved is both specific 
and idiosyncratic in form and may be 
proprietary in character. This instantly 
puts the government administrator a t  an 
informational disadvantage vis-8-vis 
firms that have no incentive, and some- 
times no ability, to transmit what they 
know to Washington. Moreover, it is 

difficult to  maintain a political constitu- 
ency for a program that poses visible 
threats to  established competitive posi- 
tions. 

Now, there is one much-discussed ex- 
ample of a strikingly successful govern- 
ment program of applied R & D: the 
agricultural research system. As noted 
above, much of the research supported 
in this program has been basic and gener- 
ic, but a sizable proportion has been 
extremely applied in character, focusing 
on particular objectives like better seed 
varieties or more effective pest control. 
The interesting question is: what special 
conditions have made this applied 
R & D program feasible and productive'? 

A crucial feature of the agricultural 
industry is that it is largely atomistic in 
form. The competition among farms is 
something near to  the "perfect competi- 
tion" described in economics textbooks 
rather than the more rivalrous kind that 
characterizes most manufacturing indus- 
tries. For  this reason, fellow competitors 
are seen as  inherently less threatening in 
farming than in most other industries; 
technological knowledge is therefore far 
less proprietary, and there is a public 
cast to  the results of even very applied 
R & D. 

The federal-state system of agricultur- 
al experiment stations evolved in a way 
that took advantage of the market struc- 
ture in agriculture, marshaling the sup- 
port of the farmers and giving them an 
important position in the evaluation and 
selection of projects. Coupled with the 
regional nature of agricultural technolo- 
gy, this led to a system in which farmers 
see it as  advantageous to them to ad- 
vance even very specific technologies as 
quickly as  possible. As a model for the 
administration of a government-support- 
ed applied R & D program, the agricull 
tural system is quite instructive. It is 
highly decentralized, and specific re- 
source allocation decisions are made at 
state and county levels. Those decisions 
respond with some sensitivity to the de- 
mands of two constituencies: farmers 
(given voice through state legislatures) 
and the agricultural science community. 

In the language of the social scientist, 
we might call this a "captured" system, 
in much the same sense that transporta- 
tion, communication, and other indus- 
tries are said to have captured their 
regulators. Capture of this sort is not 
very often congruent with the general 
interest of consumers; but in the case of 
agriculture the system seems to have 
evolved in a salutary fashion. 

The residential construction industry 
is also relatively atomistic in structure, 
and has therefore long been seen as  

conformable to the agricultural model. 
Yet several government efforts to spur 
housing R & D have not worked; more 
accurately, the housing industry beat 
back or  cut back the government at- 
tempts to mount such programs. 

There are probably many reasons for 
the nontransferability of the agricultural 
model to  housing. Building is somewhat 
more rivalrous in character than farming, 
a t  least a t  the level of materials suppli- 
ers. More important, the atomistic 
home builder is very likely more con- 
scious of a threat from housing innova- 
tion than is (or was) his atomistic coun- 
terpart in farming. Although agricultural 
innovation did in the long run lead to the 
demise of the small farmer by increasing 
the scale of farming operations, each 
small farmer could nonetheless see the 
benefit to  him (in the short and medium 
run, a t  least) of improved farming meth- 
ods. The builder may well be more aware 
that any exploitation of scale economies 
brought about by innovation would very 
likely redound to his disadvantage, pos- 
ing a clear threat to  the system of small 
local firms in which he operates. Anoth- 
er factor is that building codes-a very 
old form of "new social regulation"- 
are intractable and entrenched. And 
there is not the background of good basic 
science in housing that there is in agricul- 
ture. 

Beyond that, however, it may have 
been crucial that the agricultural re- 
search system evolved slowly over time 
and was not constructed de  novo or  
centrally designed. It may even be that 
its success derives critically from the 
particular path the system's develop- 
ment followed (for example, its growth 
out of what was essentially a training 
program for farmers) and particular his- 
torical circumstances (such as  the char- 
acteristlcs of the 19th-century industry) 
that are not easily replicated. 

Picking Winners 

Which brings us  to the final approach 
to government R & D support-"pick- 
ing winners" in commercial competition. 
Here the historical record seems, for a 
change, unequivocal. Unequivocally 
negative. 

The SST project and Operation Break- 
through were two examples touched 
upon in our case studies. In both cases, 
the government did not attempt to create 
a framework in which scientific and user 
interests could guide allocation; rather, 
the federal agencies attempted to insert 
themselves directly into the business of 
developing particular technologies for a 
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commercial market in which they had 
little or no procurement interest. 

In the case o f  Operation Break- 
through, the Department o f  Housing and 
Urban Developnlent had been neither a 
major builder nor a buyer o f  nonsubsi- 
dized housing. It had neither the techni- 
cal expertise nor the market experience 
that commercial success demands. Simi- 
larly, the government was not in the 
business o f  making or buying commer- 
cial airplanes; those who were, the com- 
mercial aircraft companies, showed little 
interest in such a plane until the pros- 
pects for high subsidies appeared. Very 
few o f  the housing designs that came out 
o f  Operation Breakthrough have since 
had any commercial value; and the les- 
son from the British-French Concorde 
experience is that we are lucky we went 
no further than we d i d  with plans for an 
American SST. 

The lesson here is not specific to these 
cases: it is not that these particular gov- 
ernment agencies lacked some necessary 
expertise that could in principle have 
been remedied by hiring a larger or bet- 
ter cadre o f  experts. The lesson i s  a 
general one, about the location o f  knowl- 
edge and the mechanism o f  its transmis- 
sion in the R & D system. 

European experience testifies to the 
generality o f  the lesson (10). In many 
cases. government attempts to enter the 
busine5s o f  commercial applied R & D 
led to ( i )  duplicating private efforts or (ii) 
subsidizing those efforts and thereby re- 
placing private with public funds or ( i i i )  
investing in designs the private sector 
had long abandoned as unpromising. 
'There is certainly an argument that the 
government can be more forward look- 
ing than a private firm, supporting proj- 
ects that are unpromising today but may 
be promising tomorrow. But the most 
effective way to perform such a next- 
generation function is not by competing 
in the commercial marketplace but 
through research o f  a more generic sort. 

Lessons for Policy 

The conclusions o f  a comparative his- 
torical analysis can only be qualitative 
and judgmental. But perhaps the lesson 
o f  economic theory and political practice 
during the last couple o f  decades is pre- 
cisely the importance o f  this sort o f  
empirical analysis. 

Our central conclusion might be 
summed up in one word: complexity. 
The wide diversity o f  technological and 
institutional details, o f  knowledge struc- 
tures and incentive structures, among 
American industries recommends 
against an industrial policy to boost "in- 
dustrial innovation" in some global 
sense in the hope o f  affecting macroeco- 
nomic problems. Broad-brush measures 
like tax policy, antitrust policy, and pat- 
ent policy, which affect each o f  the vari- 
ous industries in a very different way, 
should be assessed on their own merits 
and should not be viewed as "control 
variables" to stimulate innovation. 

W e  do not propose a general rationale 
or justification for active government 
support o f  R & D.  Applying the lessons 
o f  history to create programs that are 
both politically viable and socially desir- 
able is no straightforward task. But the 
historical experience we have examined 
reveals three approaches that have 
worked in the past: support associated 
with government procurement or some 
other well-defined public sector objec- 
tive; support o f  defined nonproprietary 
research, with allocation funds guided by 
the appropriate scientific community; 
and provision o f  an institutional struc- 
ture that allows potential users to guide 
the allocation of  applied R & D funds. 

A fourth kind o f  policy, whereby gov- 
ernment officials themselves try to iden- 
tify projects that will be winners in a 
commercial market competition, is al- 
ways seductive, but the evidence, from 
our studies and others, suggests that 
such strategy is to be avoided. 
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