Book Reviews

Endless Frontier, Limited Resources: U.S. R&D Policy ward short- and mid-term research needs in response to
for Competitiveness (1996). Washington: Council on increased corporate funding. Government labs have also
Competitiveness. 145 pages. $25.00 been scrambling to readjust their research efforts toward
civilian niches that focus more narrowly on specific areas
The Council on Competitiveness describes itself a®f R&D that, at least in theory, provide greater support for
. a nonpartisan, nonprofit forum of chief executivesU.S. competitiveness.
from the business, university and labor communities work-  The third major finding, and overall theme of the
ing together to set a national action agenda for U.Seport, is the expansion of inter- and intra-sectoral R&D
leadership in global markets, technological innovationpartnerships. By far, the single most obvious response of all
and education and training that will raise the standard ahree sectors to limited resources has been an increasing
living of all Americans” (p. 140). Names of its membersreliance on alliances that simultaneously reduce R&D costs
and advisory council, listed at the back of the report givéo individual companies, and provide access to external
credence to their claim and show the diversity of talent thagxpertise through leverage of their own internal talent.
makes up the organization. Therefore, its statement diffiPartnerships] vary widely in scale and scope, from com-
national R&D policy deserves attention. pany-to-company tie-ups to complex networks involving
This report has three objectives: to assess the curreall three of the stakeholders in the innovation process” (p.
status of R&D in the nation, identify appropriate roles for3). With the six case studies as evidence, the Council
all sectors in the R&D effort, and suggest policy guidelineconsiders the restructuring to be significant enough to call
to help fill some of the identified gaps. The assessment isa new paradigm for R&D.
deductive and based on case studies of six major industries: The fourth and final finding is simple—the trends
aircraft, automotive, chemical, electronics, informationdiscussed above will continue. All sectors will experience
technologies, and pharmaceuticals. These cases comprigsereased resource constraints. Corporations will further
four-fifths of the report and, by themselves, provide interdevolve and sharpen their R&D roles and responsibilities.
esting reading, for example, the section on aircraft covershere will be a subsequent increased emphasis on short-
interesting highlights of the Boeing 777 projectand NASA’sterm, low-risk R&D across the nation. And the structural
High Speed Research and Advanced Subsonic Technologyovement toward partnership as a means of leveraging
projects. defined skills and expertise, while maintaining
The report debunks the linear model of innovation andnultidisciplinary approaches to problems solving, will
the polarizing distinction between applied and basic scideepen.
ence, emphasizing instead the complex and interactive The report provides a set of policy guidelines for
nature of R&D. It suggests a three-way split of researclndustry, government and academia. Industry should in-
types: short-term, low-risk; mid-term, mid-risk; and long- crease its investment in U.S. R&D, both in response to
term, high risk. The first two categories are considered tglobal competitiveness challenges and because federal
be the acceptable realm of industry R&D, the last two ofunding is on the decline. Inherent barriers to collaboration
government R&D, and the third and final category forand partnership in the private sector need to be reduced—
university R&D. The report suggests that this distinctionespecially in the areas of long-term research. For govern-
will help inform a broader national debate on R&D goalsment, the council pushes support for critical technologies
and provide impetus for a more stable and consistenwith civilian applications, promotion of partnerships, regu-
federal role in the national R&D effort. latory and tax support for R&D, tighter scoping of missions
The second major finding is that limited resources ané@nd budgets, and finally, continued support of universities.
the pressures of global competitiveness over the past 10-Egademia needs to strengthen its role as a producer of
years have contributed to two outcomes—a significanhuman capital and as a partner to industry and government.
restructuring of R&D activities away from corporate labs, While there are no real surprises in these assessment,
toward suppliers and universities, and a refocusing of R&Dindings or guidelinegndless Frontier, Limited Resources
toward shorter term market applications and away fronis informative and speaks knowledgeably about the current
longer term, higher risk projects. Centralized corporateand future status of R&D efforts in the U.S. Its policy
labs have been downscaled, and companies are increagsidelines are relatively balanced, favoring few changes in
ingly relying on first-tier suppliers, business units andthe current system but offering a few tweaks to maintain or
universities to conduct R&D. This restructuring has re-extend the competitive position for U.S. industry. Never-
duced costs for the corporation, increased the rate dheless, there are omissions and oversights that need to be
innovation, and brought R&D closer to the market andaddressed.
more in line with specific firm core competencies. Univer- The report speaks broadly to a need for the nation to
sities, feeling the pinch from continued declines in federatlevelop a consensus on R&D goals and critical technolo-
R&D spending, have gradually shifted their research togies, it speaks specifically to the immediate need for all

“
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sectors to push partnerships. Consensus addresses plegsearch is a public good that serves multiple social pur-
ning operations, while partnering, as is presented in thposes including economic competitiveness. Basic science
report, describes a response by all three sectors to limitedsearch and public willingness to support basic science
resources in a competitive environment. The report doessearch is an important and unique part of the U.S. culture.
not reconcile these two very different functions, preferringlt is one element that has made American universities and
instead to concentrate on mechanisms for streamlining artde nation strong. It is a model that often requires the
simplifying the partnership process. National goals argassage of decades before benefits (direct and indirect) are
assumed to naturally embody critical technologies andealized. It is also a model that requires good management.
economic competitiveness. | submit that national goals arelowever, funding of basic research needs to be undertaken
more complex. by government (and other sources if possible) to support
In addition, there is alarge bias in the cases selected ftwng-term economic competitiveness, further human knowl-
analysis. All six industries studied are large, well estabedge, feed our spirit of curiosity, and improve society.
lished, and very competitive in global markets. Only in twoSurely, it does not behoove us to reject the entire model in
small sections of the electronics case—optoelectronics arfdvor of short-term economic competitiveness—regardless
flat panel displays—are there concerns raised about suthe resource constraints. Probably the authors know all
rise industries and U.S. dominance. Surely partnershipshat. Otherwise the title would have been “Limited Re-
especially between government and academia, are criticaburces, Limited Frontiers.”
in these areas and differ in recognizable ways from partner-
ships in other industries. The report does an insufficient jolkric Welch
of guiding planning with respect to different characteris-Center for Technology and Information Policy
tics of the industries involved. Syracuse University
The industries and the cases themselves fail com-
pletely to address limitations of energy, natural resources,
and clean environment. These industries are treated inStokes, Donald E. (1997)Pasteur's Quadrant: Basic
traditional way—according to the government departmenScience and Technological InnovatioWashington: The
represented either as a source of partnering or as a sou8mokings Institution. 180 pages, notes, index. $38.95
of regulation. It is disappointing, in an era when economic
resources represent only one portion of the limitations and  Half a century ago, Vannevar Bush forged the funda-
drivers for partnership, that the Council on Competitive-mental views towards science and research in the process
ness could not better address how non-economic forces asé technological change that still prevail today. These
affecting partnerships and national R&D objectives. Furviews continue to play a pivotal role in directing contem-
thermore, the report lost an opportunity by ignoring whatporary science policy in this country and elsewhere. The
probably represent some of the most important futur@urpose of this insightful book is to challenge the conven-

research frontiers. tional wisdom about the fundamental links between basic
Finally, the report is unsure about how to treat basi@and applied scientific research. Most importantly, Stokes
science research. The title “Endless Frontiers . . .” appeatsjects the linear model suggesting that science is the

to the cultural legacy left by Vannevar Bush, that basidriving force generating technological innovation. In-
research provides the foundation for economic growthstead, Stokes develops a compelling set of examples from
productivity improvements and the betterment of societythe U.S. and Japanese experience to argue that the links
While the authors choose to apply the term more broadlgetween science and technology are interactive. An impor-
than initially intended—to all R&D rather than only to tant policy conclusion is that applying the linear frame-
basic sciencéand while they attempt to reject the distinc- work will tend to distort science policy. For example, it is
tions between basic and applied research, they remaimidely accepted that basic science succeeds only to the
nostalgic about the notion of an endless frontier. On the ongegree that it is insulated from commercial applications.
hand, the report gives short shrift to basic research in its In the first chapter Stokes traces the origins of the U.S.
conceptual framework and in policy guidelines, preferringpostwar science policy paradigm and succinctly describes
different terminology and a less epistemological approactthe linear model of science and how it evolved into becom-
On the other hand, the report uses statistics on declinesiimg the defining conceptual framework for American sci-
funding levels for basic research funding to bolster conence policy. The second chapter traces the roots of science
cerns about the trends toward a declining fundamentadolicy back to older traditions in Europe and even the
research base. Throughout the report the authors seancient Greeks. The third chapter documents how the
undecided about how basic research relates to their owmear model was transformed into becoming the underly-
framework. ing framework for U.S. postwar science policy. This trans-
Part of the reason for the confusion is that basidormation has resulted in what the author terms as “the
disarray of science and technology policy . . . especially in
'Bush, Vannevar. 1945. Science: The Endless Frontiethe United States,” and is described in Chapter Four. In
Washington, D.C.: The National Science Foundation. particular, this disarray has been the result of the end of the
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Cold War, globalization, and the political budgetary pro-uted DatabasesNew York: St. Martin’s Press. 322 pages,
cess. However, Stokes closes the chapter by calling forkabliography, index. $65. The Preface describes this book
renewed compact between science and the governmeas “intended to appeal to information technology managers
The concluding chapter of the book considers the role adnd systems experts confronted with the implementation of
basic science in the context of American democracy. a transactions environment.” Based on research in over

This is a rare book that will lead both policy makers100 companies in the U.S., Europe and Japan, it provides
and scholars to rethink many of their basic assumptionadvice on the management of complex transactions and
about science policy. The book is thoughtful, provocativeshare distributed data bases on client servers and the
and rewarding to read. It will prove to be invaluable to bothinternet. Long and global transactions are emphasized.
experts in the field as well as those becoming acquainted

with science policy for the first time. Feinstein, Charles and Christopher Howe, eds. (1997).
Chinese Technology Transfer in the 1990s: Current
David B. Audretsch Experience, Historical Problems and International Per-
Policy Research Center spectives. Cheltenham, UK: Edward Elgar. 254 pages,
School of Policy Studies index. $85.00. This book presents papers by twelve acade-
Georgia State University micians, six Chinese and Six British, who participated in

a 1995 seminar to examine scientific policy, R&D, and
technology transfer in the People’s Republic of China, with

Books Received special reference to the reform policy and encouragement
of foreign direct investment. The British participants fo-
Agre, Philip E. and Marc Rotenberg, eds. (19%@ghnol- cused primarily on theoretical, historical, and interna-

ogy and Privacy: The New LandscapeCambridge, MA: tional aspects of technology transfer and economic devel-
' rﬂgment, while the Chinese discussed their nation’s poli-

MIT Press. 325 pages, index, $25.00. The ten essays in t bl d includi ved i
book present a conceptual framewaork for analysing privac les, problems, and prospects, including unresolved issues
élrrently under debate.

issues in the face of developments in such things as t

spread of networking, major increases in communication

bandwidths, and new techniques of cryptography anyarryson, Sigvald (1998Japanese Technology and In-

surveillance. Contributors are from diverse rofessionarl‘ovation Management: From Know-how to Kno.ijho
P Cheltenham, UK: Edward Elgar. 272 pages, bibliography,

backgrounds, including academia, law enforcement, in- ; . L
dustry, and consulting on aspects of privacy, and includ _dex. $80.00. The theme of this book is tha't companies in
igh-tech markets can no longer rely on their own special-

experts in communication, political science, economics, . . .
and the underlying technologies. ized technical competence for timely and appropriate re-

sponses to competitive and market shifts, but must develop

Bradley, Stephen P. and Richard L. Nolan, eds. (19ggj€ capability to access and acquire the most current
Sense and Respond: Capturing Value in the Network nowledge—l.e.,ltj“rfw Iesshop mtl()ernal kfnow—h_?z\{ qnd
Era. Boston, Harvard Business School Press. 350 page@Ore on external “know-who to borrow from. This in-

notes, index. $45.00. Summarized from page proof copy i olves ope$hsharing of iQessl, tecr:jnt())lo%ies,.aréd hl;man
the Spring 1998 issue dTT. resources. The argument is bolstered by three in-depth case

studies, of Canon, Sony, and Toyota.

Bugliarello, George et al., eds. (199&gast-West Tech-
nology Transfer: New Perspectives and Human Re-
sources. Dordrecht: Kluwer Academic Publishers. 318
pages, index. $149. The book comprises 19 papers from, , " .
NATO Advanced Research Workshop, co-sponsored b novation, and competitiveness are considered ”OT“. an
the Scientific and Technical Research Council of Turkey hternational perspective in the nine papers comprising

dealing with technology transfer between the Cold Watthis book, as these papers were presented at the first of a

NATO nations and countries of the former Soviet block series of “Euroconferences” entitled “The Globalization of
Papers include discussions of legal issues, national tecﬂ'_echnology: Lessons for the Public and Business Sectors.

nology policies, personnel requirements, and the experi'_roplcs covered include the globalization of research and

ences and problems of several nations, including Russi echnology, the effects of this globalization on the product

Kazakhstan, the Kyrghyz Republic, Uzbekistan, the Cen-'fe cycle, the role of financial institutions in the global
' ’ ' conomy, the consequences of finance for structural com-

tral and Eastern European nations, Finland, Sweden, Tufeon S
key, and the United States. petitiveness, and the policy implications of recent develop-

ments.

Howells, Jeremy and Jonathan Michie, eds. (198&¢h-
nology, Innovation and CompetitivenessCheltenham,
: Edward Elgar. 256 pages, index. $80.00. Technology,

Chorafas, Dimitris N. (1998)ransaction Management:

Managing Complex Transactions and Sharing Distrib- lansiti, Marco (1998)Technology Integration: Making

Critical Choices in a Dynamic World. Boston: Harvard
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Business School Press. 249 pages, bibliography, indeRoterba, James M., ed. (199Bdrderline Case: Interna-
$35.00. Technology integration, or the process of choosintional Tax Policy, Corporate Research and Develop-
the appropriate combination of technologies to integratenent, and Investment. Washington: National Academy
into a product from a large and complex assortment avaiPress. 168 pages, index. $39.95. In his introduction the
able, is often the key feature distinguishing successful froraditor of this volume notes that as the trend toward global
unsuccessful product development performance, accordirms continues, one vital feature of the business environ-
ing to the basic argument of this book. A study of thement that remains dependent on a firm’s nominal nation-
experiences of more than fifty companies in the softwarality is its tax treatment. The book contains eleven papers
and computer industries concludes that technologicgiresented at a 1997 conference held at the National Acad-
choices made before the product development stage aeeny of Sciences, exploring the impact of the U. S. tax code
crucial to the end results. Although the book focuses on then basic research outlays, expenditures on product and
computer industry, the findings are considered relevant tprocess development, and plant and equipment investment
any firm implementing novel technologies. in the international activities of U.S.- and foreign-based
firms, including prescriptions and prospects for tax reform.
Jasanoff, Sheila, ed. (1997C.omparative Science and
Technology Policy Cheltenham, UK: Edward Elgar. 673 Victor, Bart and Andrew C. Boynton (1998)nvented
pages, name index. $235. This book consists of reprints éfere: Maximizing Your Organization’s Internal Growth
27 recent leading articles on science and technology policgnd Profitability: A Practical Guide to Transforming
plus an editor’'s Introduction, organized into six topicalWork. Boston: Harvard Business School Press. Approxi-
areas: science, technology and the state; governmentahtely 242 pages, notes. $29.95. The core of this book is a
support for science; cross-national perspectives on techkliscussion of how organizational knowledge can transform
nology policy; cultures of innovation; regulatory politics work in an era of rapid technological change, economic
and policy; and international influences and national policygrowth, and increasing globalization of markets. The
Contributions are from various disciplines including eco-authors contend that managers must regularly assess their
nomics, political science, law, and science and technologywn firms’ existing knowledge bases and distinctive com-
policies, covering a number of divergent views. petencies rather than rely on the experiences of other firms
or the general strategies advocated by management con-
National Academy of Engineering (1998jrontiers of  sultants and academicians. The argument is bolstered by a
Engineering: Reports on Leading Edge Engineering number of examples from a highly diverse set of compa-
from the 1997 NAE Symposium on Frontiers of Engi- nies. (page proof copy)
neering.Washington: National Academy Press. 135 pages.
$29.00. This book is the third and most recent in a series
containing extended abstracts of the presentations madeTdte Journal of Technology Transfewelcomes book re-
the NAE symposia, Frontiers of Engineering. It containsriews prepared by its readers. A reader interested in
descriptions of new research and technologies, and ttsabmitting a review of any of the above listed books is
benefits they may bring, in biomechanics, sensors anehncouraged to contact the Book Review Editor at the
control for manufacturing processes, safety and securitgddress shown on the inside rear cover. Reviewers will be
issues, decision-making tools for design and manufactusent complimentary copies.
ing, and intelligent transportation systems.
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Reader Participation Survey

A forthcoming issue of thiournalwill publish a two-part article by Lesley Cameron, William Finan, and William Morgan

of the economic consulting firm Horst, Frisch, Clowery & Finan. The articles will provide an overview of international

tax considerations, especially issues related to what is called transfer pricing, and their influence on the structure of
technology transfers. The first part will discuss the general principles of the tax treatment of technology transfers,
especially among related companies. The second part will provide a series of case studies that illustrate how these principles
are applied to a hypothetical company facing tax decisions related to cross-border intercompany technology transfers.
Needless to say, tax issues are complex and can frequently be difficult to grasp by non-tax professionals. Hence, we think
a practical guide to tax considerations for readers afdahenalby these economic experts will provide a valuable primer

for our readership.

In conjunction with the publishing of these articles, we are conducting a survey of our readers to gain insight into their
exposure to the issues the authors plan to address. Cameron, Finan, and Morgan will summarize the survey results in thei
articles.

Please e-mail your responses to hfcf@hfcf.com.

1. A. Please identify your general professional affiliation below.
Government Education Private Sector

B. If private sector, please identify your industry (e.g., electronics, automotive, aerospace, etc.).

2. Does your role include any of the following responsibilities?

A. Negotiating contracts or licenses that involve the transfer of technology to or from unrelated companies (third
parties)?
Yes No

B. Making final decisions regarding contracts or licenses with unrelated companies?
Yes No

C. Preparing quantitative analyses (e.g., make/buy decision) of the implications of technology transfer
agreements with unrelated companies?
Yes No

3. Have you ever been questioned by your company’s tax group regarding technology transfer issues?
Yes No

4. Does your company evaluate financial results on a before- or after-tax basis in deciding about technology transfer?
Yes No

5. Are you familiar with your company’s legal structure?
Yes No

In advance, the editors thank you for your participation in this reader survey.
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