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long-range future. There is, of cousse, no obvious reason why both strategies
should not be continued, but they may involve very different evaluation
approaches, different implementation approaches, and even targeting of
different labs.

Another important strategic issue is the role of basic research in com-
mercializacion. It is easy to argue that the labs, many of which have strong

basic reseasch capabilities, should play a role as basic research provider (or
partner) €0 COMpAries. But it is also plausible that commercialization efforts
are more likely to pay off when they are centered on product development.

Actually, our results seem to support both views. Activities focused on prod-
uct development are likely to provide substantial benefits. Basic research does
not enhance the likelihood of commercial payoff from interactions. But those
projects that are “big winners,” the ones with huge rerurns, are dispropor-
tionately basic research projects—indicating that just as basic research itself
is a high-risk, high-payoff activity, basic research aimed at commercialization
seems to have the same character.
Finally, while we learned a good deal from this phase of the NCRDP
about the value of interactions between federal laboratories and industry,
many pieces of the puzzle are still missing. In the first place, this is a study
of companies that have interacted with federal Jaboratories, and it would be
useful to examine some that have not done so. To what extent is the lack of
‘orerest in working with federal labs due to self-conscious avoidance deci-

nd to what extent is it due to Jack of exposure to the labs or to other
e the opportunity costs of labo-

3 When labs are working with

sions a
such nonsystematic factors? Second, what ar
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ties? Any comprehensive ana
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administration, a number of groups stepped up to develop their concepts.
Prominent among these groups was the blue-ribbon panel established by the
Council on Competitiveness. The council was established in the early 1990s
as a forum and interest group for those companies and universities interested
in the development of policies intended to mainrain national technological
competitiveness. While pursuing a number of issues and working Capitol
Hill on a number of fronts, the council took it upon itself to attempt to deal
with what was a major question of the day, namely, what to do with the
federal labs. Dominated by industrial representation, the council formed a
wortking group focused on designing a future role for federal labs. This work-
ing group and ultimately the entire council reported a number of specific
recommendations on how to enhance the technology transfer process
between government and industry. These recommendations were built on the
assumption that federal R&D labs were untapped, underutilized sources of
new technology. Further, it was assumed that there existed a need for clear
action intended to “make the labs more responsive to industry’s needs {i.c.,
more customer-driven).” This basic assumption is derived from the belief that
the fabs are a dormant source of new technology and that all that is needed
to enhance U.S. competitiveness is to provide the mechanisms for the labs
to release this latent source of rechnology. In that context the council rec-

ommended the following:

- Congress and the executive agencies should assign 10% of the budger
of DOE and NASA labs 1o technology transfer programs.

There is a general assumption on which this recommendation is based,
namely, that there is insufficient spending on technology transfer and that
this is the key factor in linking with industry. There is no evidence that lack
of government funding is the problem. Some labs as a result of size, breadth
of mission, and culture are equipped to work with industry in the technol-
ogy transfer process; others are not. Some laboratories” basic science mission
limits their ability to contribute to a technology transfer program. They make
contributions to the basic stock of knowledge, which can have dramatic
effects on overall technology patterns but have less potential for one-to-one

technology transfer.

It is an aggravacing problem in most federal labs, that they are not funded :
as units, Most federal labs are funded via individual program managers who
are attempting to attain various mission objectives through research groupy:

located at the various labs. Ouiside of the USDA, there is little meaningli
institutional-level planning for labs in agencies with multiple labs under chel
jurisdiction. Therefore, the result is that even with a 10% commitment (
directors, systematic technology transfer will remain problematic.

Most important, many groups within federal labs have nothing significai
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h as telecommunications or the envi-
projects and that federal labs can be
gies on these national projects.

Here it is assumed that critical areas suc
ronment can be idenified as national

directed to cooperate by focusing their ener:
Our empirical evidence suggests that the diversity among federal labs, in

cerms of mission, skills, and design, is so great that any across-the-board effort
to link these labs with national projects will be problematic (Crow and Boze-
man, 1991; Bozeman and Crow, 1995). Our findings regarding industry’s
evatuation of its rechnology transfer interactions with federal Jabs indicate
that working with industry is not a simple process of redirecting a labs ener-
gies (Bozeman, Papadakis, and Coler, 1995). A key factor is wherther or not
the research group based at the federal laboratory has anything to offer, either
knowledge or technology, t© a market-driven company trying to develop or

improve a product or process.
We must also remember that evidenc
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the most successful labs are larger and have

d Crow, 1988, 1995). Thus, it seems sensi-
and detrimental to par-

asset. Our research indicates that
multiple missions (Bozeman an
ble to raise the labs to 2 higher organizational level
row the mission of the labs.
This historic recommendartion reveals also that in the
the status of the labs at DOE has not changed. Our findings
1984 analysis of DOE fabs indicates that DOE laboratories were noOt Signi-
ficantly changed between 1978 and 1984 (Crow, 1985; Crow and Bozeman,
1987b). Our later work berween 1984 and 1996 confirmed once again that
this basic design fearure (program-level control) has been maintained and has,
generally, had negative consequences (Bozeman and Crow, 1992, 1995).

+ Develop coordinated laboratory mission

lab group competencies
In the 1980s and 1990s the federal R&D laboratories demonstrated a high
level of cooperation~and linkage among chemselves. This is Jess the case
among the DOE labs discussed circa 1978. .
Interestingly, the 1978 report by the GAO was clearly based on the mat-
ket failure model for federal labs, finding that it was proper for federal labs
to move in when and where there are insufhcient incentives for private sec-

cor research. But in all of the recommendations there was only one mention
tioned only as a

of industry. Even in this one instance, industry was men
subcontractor helping to fulfill pational energy research objectives in coordi-

nation with the national labs.
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. Federal appropriations
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more closely with civilian needs, an effort known as “defense conversion.” At
the time Congress was interested in the overall issue of how best to link the
attainment of military objectives with the possible secondary benefits to the
civilian sector. The assumption was that investments in military R&D, which
at the time totaled more than 55% of the entire federal R&D investment,
might through careful planning be parlayed into specific civilian applications
for industry. As a result of this general thrust a number of new programs
where developed. Although shortened by the 104th Congress in 1995, this

effort did involve a rethinking of the design of defense R&D labs. Specific
OTA recommendations included:

* Speed up cooperative R&D agreements (CRADAs}

Here it is assumed that CRADASs are the means by which technology trans-
fer can be best accomplished. However, our research indicates that CRADAs
are not always the best path to successful technology transfer (Bozeman and
Coker, 1992; Bozeman, Papadakis, and Coker, 1995). CRADAs came to be
little more than a popular symbol for an incoherent jumble of laboratory
activities. By becoming everything, they became nothing—at least nothing
distinct. This OTA recommendation focuses on numerical assessments of one
ambiguous technology transfer vehicle.

* Enhance local autonomy of labs

Again, the OTA focus is on CRADAs. This focus fails to recognize those
areas in which labs ecither address market failure research needs or focus on
tesearch transter where CRADAs would be inappropriate. The emphasis of
these recommendations reflects a narrow nonsystem approach to thinking
tbout the labs, At the same time, a more general recommendation for
increased local autonomy matcches well with our findings that laboratories
that set their own technical agenda are the most effective.

. » Create a lab rationalization commission

¢cording to this recommendation, a commission would be established to
etermine which DOE & DOD labs remain as critical assets of the nation,
ich 2 commission would necessarily need to consider the design and struc-
te of all federal labs and not just the DOE/DOD laboratory community.
jeusing such efforts only on DOD and DOE labs would fail to recognize
hat our findings reveal, namely, that the government R&D laboratory com-
Bunity and the university community are highly interwoven (Bozeman and
W, 1990, 1991a). We also know that within individual labs, particularly
federal labs, there are multiple missions and muldiple linkages. There-
a lab-scale review would be unable to accurately analyze the scope of
arfability and interorganizational relations. Such a commission would
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1983 Report of the White House Science Council:
Federal Laboratory Review Panel

and 1983, in the middie of the first term of the Reagan adminit
cration, the economic stability of the nation seemed ancertain. While th
economic downturn of the period was a function of a number of factors,
was well understood that one issue of importance national economic healt
was the structure and performance of the NIS. There was recognition of d
need for greater attention to the federal R&D investment and the U.S. R&
system. At the same rime there was 2 massive increase in spending related
national defense, 2 major facror in the doubling of the national debt betwe
asing this spending in

1981 and 1989. The process of incre
tremendous stress On the test of the federal budget forcing new scrutiny

the expensive, uncertain investments in federal R&D labs. This complex
of motivations led o the development of 2 White House panel on the fut

of the national labs.

This 1983 report, known popularly as the Packard Report (after the
chaiy, David Packard), was perhaps the most profound and far-reachiiiy
A1l of the studies of the 1980s and 1990s. It took the first radical depi
from the party line (science 18 :nherently good, labs are national treasut

In 1982

19811985 pi

i
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the then 40- i .
was a scathiI}lr;a;t}tnSE?ry thmajor investments in federal resear
ack on the federal S
Packar: > eral research labo 5
d report’s recommendations included: ratory estgb

+ Laboratories should be gi '
e given speci issi |
performance could be H?;'easurclzlemﬁc missions from wh__lc thel

In many cases, particularly amon
I . ) g the larger fed labo
ﬂat:i ’acc;?lls;arﬁuxi;ty of loosely a_ttached resgarch uf;f:cls l:ll:as; tall-“:i li‘iblor
ooy th);[e anaged organization. For example, at Oak Ri%{ 't- -
i ey i T o D6
Programs, nc . eveloped for DOE/Basi
gmupscfzil lic;;nictz s\.)t(t;df.s funded by DOE and other a;::cifsn elg;gi};hsqlf
et oo adas .lr%gton.-based program leaders, and on occ on
research has not fou;gl?‘gratwe leadership of the laboratory dini_lf;(m"ft'h
By s ot o ‘:, t;rga; Sl;br(:/r[ato_ries to be missionless, but “rzfssm
arcgjli ozeman and larger, laborat.ori :.sltiplc missions, sometimes conflictin
on ' .
_ famor % lsl.zn;léctri fe;:lle;ai ‘labs th'ere are much more specific and focuse
missions. The thact)nl 1 imal lecasc Center of the USDA is an ]
e C0(: Eir ly knows its mission. The Naval Civil En ?Xam_Ple :
Laborarory has no nfusion a!)out' its mission. What many of the i”llelfnng'
101 know s whth gr not t.he1r rr.ussion also includes diverting ti o b do
ard working with industry. Individual labirals(l;;eesn\e;i{;

elf-defined res
carch agendas fitti L7
sffective. g tting clear missions do appear to be the most

» Size of federal laboratori
and quality atories should be determined by their missions

oth mission diversity ar .

e It is imporg’iﬁ?;::i;eseagch mche. are the principal determinants of
et Bhe Is Smalistanh, in addition, that the research component
toring, and service com Oer than thfe t?chniC?ll support, material manu-
arch group using Pmallfdnents. A significan difference exists berween a
pose of solving geophysi ai’IOCessors to develop new algorithms for th

. technology 1o opiiixi?; problems and a group using the same corr:
hould be determined b ?n'tac'tlcal HUClCar.Counterattack scenario. Yes

e carefully understood_y ission and quality. Missions, however, must

Develo ienti
. p a scientific/technical .
ervice personnel system independent of civil

boratories operati i i |
acori resz ; i‘aung outside of the civil service have lower levels of
’ . e civil ve
, respond more quickly and are quicker in almo:toe reryd
ve
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way. They can hire or fire, acquire new equipment, change structure, and
move into new directions more rapidly and with greater ease (Crow and Boze-
man, 19892; Bozeman and Crow, 1991a). Dependence on the civil service
structure is seen by a majority of federal lab directors as a barrier to success-
ful science and successful technology transfer {(Bozeman and Crow, 1988,

1995).

» Federal laboratories should open up their facilities to industry and
universities :

St
f 0

In general, facility use by industry remains a minor factor in the success of
technology development or technology transfer (Bozeman, 1994a). There
are, of course, unique facilities that have, for the most part, been open and
" available since the early 1980s. Some of these facilities are important in
advancing industrial technology, but many more are important in advancing

fundamental science. Having pr
« R&D interactions between federal laboratories and industry should Chapter al

be increased by more exchange of knowledge and personnel as collab- :;y lssuei_ f

ents of ¢

“ orative projects and by industry fundmg of laboratory work.
specific srr

within the ;

The ent
tools such
country, Ra
funding, Yej

Our evidence indicates that rapid movement toward this recommendation
could lead to a significant decrease in effectiveness, high levels of instability,
- and a general decline in the overall quality of federal labs so affected (Bow:
man and Crow, 1995). However, those having a long history of working .
closely with industry and, especially, those designed for this type of missio
are an exception. If there is an interest in enhancing laboratory-indusity has been fo
collaboration, a better approach is to create laboratories with this specili lement of
mission, rather than appending it, as an dfterthought, to long-standing, s haracter, ¥
cessful missions.

- Duting the past two decades, major reports and rtask force statements co
cerning federal labs have been issued art a rate exceeding one per year. Wil
out exception, the principal recommendations of these key studies
weakened by the face that there is insufficient recognition of the system|
variables and institutional factors that govern laboratory behavior. As a t
the implementation of many of these recommendations (including
already being undertaken) could lead to a diminution of the contribule
the 700 federal laboratories operating the U.S. NSI and an inefficient:

of the federal labs to the other labs among the 16,000. '
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