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May 28, 1998

MEMORANDUMFOR = JON ORSZAG

FROM: - = - David Lane
» o » _Eric Biel
SUﬁJECT: o Idees for President’s June 5 Comﬁteneement Address at MIT .

This memorandum suggests themes for the President’s June S remarks and provides background
information on MIT- that might be of interest. We have also attached copies of the Department’s
recently released report, The Emerging Digital Economy, and remarks delivered by Secretary
Daley at a May 11 “town forum on “Developing a Competitive Information Technology Work
Force.” o = 2

$tlggested -Thenies

Technology’s Contribution to the Strang U.S. Economy. Our sustained U.S. economic
expansron is the product of deliberate decisions by this Administration to invest in the engines of

* economic growth — in research and technology - and to make the Umted States an attractive
place for business, investment, and entrepreneurship.

Over the past 5% years govemment and the pnvate sector have focused on investing in the

mfrastructure needed for the new “knowledge-based” economy ;'} «oday mvestmentsrin e

seemed to be a dlstant vision of an “Informatlon Superhtghway” is today taking shapef‘ Imel 994"}
{thr million- people;uSedethewIntemet by 1997, thatshad grown t6 over 100.million -2&zith ¥
cilnternetiraghc doublingever every'one ‘hundred- daysﬁWh‘eTtTthe’ IPresident. took office, only 5017
*webs:tes—e)nsted—;Now-65 1000 -pages-are- added every: every-hout. Business transactions on the Internet
are expected to reach $300 billion by 2002 —- and that electronic commerce is still in its infancy.
The MIT venue provides the President with an ideal opportunity to emphasize to the young
engineering students the amazing array of opportunities ahead of them in this relatively young, .
path-breaking industry. (Indeed many MIT students probably view the Internet not as a new
innovation, but rather as we view a telephone -- an integral, well-established part of their everyday
lives. You can remind them of how far we have come and how far we have yet to go in preparmg
for the dlgltal age of the 21st Century. ) :

' Commerce 8 recently-released report, The Emergmg D:gu‘al Economy, provides some perspectlve
on just how quickly and significaritly things have changed. Today, theintérmation technology
iRdustries| constitute over etght percent of total U.S. GDP, they areiresponsible for;fullyione=;7

. quarteriafieconomic growth. durmg this. Administration SIfiféfiation technology: workers earn 7
over 60 percent'more than the average pnvate Wage Fi ma,lly, a less obvtous eﬁ'ect of the
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information technology revolution is the impact on inflation. Our report reveals that information

technology was responsnble for a¢one percent drop in the inflation rate last y year

- Innovation and Economic Growth. Economic analysis reveals that whereas, over the course of
the 20th cemury,iimhﬁ}ﬁia*ciﬁiﬁl’(i e.inew.plant andequipment) have. accounted fory . (Fd_-
.-foughly_12_percent of U.S:_economic growth, Gficreases.in Human capital:(i’e., gains-in they 2
- (education, skills; and ability of our workforce)-have-accounted-for-double” that — about. 25_percentg{
Gfdverall growt growt_lﬂ And innovation broadly defined -- encompassing not only new technologles
and processes but also new ways of marketing, financing, and distributing goods and services, of
organizing the workplace and running businesses — accounts for as much as 45 percent of growth.
- Moreover, technological innovations help drive the other facets of growth by requmng new
physical capltal., new skills, and so on.

Technologv and the Spreading of Economic Benefits. This speech provides an opportunity to
help refute the argument that technological advancements are creating a “two-tier” American
economy - in which high-tech industries are advancing and “traditional” manufacturing industries
are losmg ground In fact, new information technologies, and electronic commerce in particular,
are “generic” technologies in the scnse that they benefit a broad cross-section of Americans,
including traditional firms that need to become more productive and innovative.

More generally, as the Emerging' Digital Economy report details, these information technologies
can be a democratizing force, in that the productivity and income gams are available to any firmor.
individual who acquires the skills to take advantage of them. While it is also true that those who
~do not gain the necessary skills are likely to lose ground economically, the opportunities to obtain
such skills are much more broadly available than in the past. -

Technologv ami Edacdtion. While a great deal remains to be éccomplished, this Adminié&ation’s
coupling of increased investment in research and development with increased investment in
education is bearing frunt, and more students and workers are on the path to a “hfeume of
learning.”

As noted above, the economic rewards of an advanced education are more critical than ever -

both in terms of wage levels and employment stability. - Demand for high-skilled jobs in certain

. sectors exceeds supply and, as the Commerce Department has reported, over the next decade we
will need an additional 1.3 million workers to fill newly-created “high-end” information
technology positions. Never before have the highly-educated graduates of MIT been as well-
positioned to contribute to U.S. economic growth as today -- whether those contributions are in

- academic research, as high-tech eatrepreneurs, or in another field that benefits from MIT
graduates’ mix of a broad-based educational background with expertise in science and

“technology. And the President can remind them that they have an obligation to share their
knowledge and skills with a society becoming ever more dependent. on the technology that they
have spent the past four years leammg about
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Technology and Today’s Critical Challenges The Presxdent may wish to mention examples of
the challenges that the graduating MIT students are poised to address in the years ahead — from
helping find a cure for cancer and AIDS to assisting tobacco growers find new uses for their crops
to designing cars that get 100 miles per gallon of gas. The central point here could be that the
most important technologies may well be those that we use -- and take for granted -- every day.
With the leadership of today’s MIT students, perhaps 10-20 years from now an AIDS vaccine will
be seen not as some revolutionary discovery but as nothing more unusual than a measles or polio
shot. *

Highlighting MIT Accomplishments

Innovations developed at MIT. Perhaps one way to provide some historical context for these
remarks would be to focus on the remarkable role that MIT and its faculty have played in the
development of leading-edge technologies throughout this century. Worth highlighting in this
regard is the development of radar by MIT’s Radiation Laboratory during World War Two --
accomplishment described in Robert Buderi’s 1996 book, The Invention that Changed the World
As Buder writes in his Preface, the Radiation Laboratory at MIT was “the cradle of much World
War II radar development and the technological revolution that roared in war’s wake . . .” ‘The
book details the unphcatlons the development of radar has had for some of the most lmportant
advances in both engineering and the physical sciences during the past half century, and for what
Buderi terms the “endless intertwinement of science and technology” in areas ranging from air
traffic control to weather monitoring to key military applications. As importantly, it provides a
great illustration of the benefits derived from the fact that the Radiation Laboratory was a civilian-

* led enterprise. This both broadened the ability to recruit the leadmg acadermc minds for the
pro_]cct and minimized the bureaucratic constraints on the project.

‘This speech also could h:ghhght the fact that the first Presidential Science Advisor, James R
~ Killian, Jr. (appointed by President Eisenhower), as well as several of his successors such as Frank
" Press (Presxdent Carter) were recnuted from leadershlp posxﬁons at MIT.~

: Intellectual Propeny and MT Accordmg to our Patent and Trademark Oﬁce MIT recewed

" more utility patents (generally, those that are not for plants or designs) than any other U.S.
university or college between 1969-96. . During that period, MIT was. awarded 1769 such patents
oonly the University of Ca.hforma system was even close to that number. _
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OECD SPENDING ON. LONG TERM CARE FOR ELDERLY NEEDS TO BE MORE COST EFFECTIVE SAYS REPORT
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markets,] the report said..
"The OECD. argued-é.-that
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lshed"' To be effectlve, they

and. complement broader
reforms.”

- The QECD noted that g
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_By Roben Chote
Medical research::‘-"‘.va'andf
technology ' :should,  be

focused on. areas such .as
senile dementia-‘and arthri-
- tis, which rob older people- of
their independence;-accord-

-ing to a report discussed by .

"ministers from leading
_industrial countries yester-
day.

) Spending on health and
‘long-term. care for the
elderly - needs to become-
more cost-effective,  the
report on ageing by the
Organisation for Economic

_and . healthler lives”,

. Co operatlon and Develop
s ment said. ' )
The report ‘was dlscussed,
. at ;the QECD’s ministerial
" meéeting in Paris. - -

“People ‘are leadmg longer

report noted.
“Nevertheless populatlon

ageing: means that- health'fj'
and long-term care costs are. -
“likely to rise, although per- g

haps by less than was once
feared”. -
The report noted that care-

‘giving for frail old people

was often fragmented and
unnecessarily -expensive.

innovation rather tl an asic

research. It argued th

-lic' research institutions’ had

hour and fmanc1a1

the_-

“to. be funded adequate
although there was scope to

“with-Tecent comments’ b
"Gordon Brown, UK chancels

lor. Partnershlps between_

.the private and public sec-
tors. should be "encouraged,
but while minimising the
risk that this would channel -
money to private sector com-
"panies that should or would
have financed the research

» themselves

The

of several international
forums to offer its thoughts

. on the implications of an

ageing population. -

It noted that over the next -
.25 years the number of

aged- 65. and over -
would rise by 70m, while the
number of those of working -

peoplea

age would rise by 5Sm..

Many of 'the report’s con:-
were familiar..

clusions
Countries were urged to cut
government borrowing and
move to' a mix of public and
private pension provision.

- make them more ﬂe)qble_by re uCi

In another report prepared '

as part of the OECD s “jobs
sstrategy?, think: tank

‘argued that goifernments
. should also’ do more-to foster:’

entrepreneurshlp Agaxn the’;
f

:Governinents -

not carry an unduly nega
tive stigma. - -

“The final report dlscussed
under the. .heading of the

.Jobs strategy looked as

@;{qs

estment in human capital
— skills and education. It
noted that-there was agree-
ment that investment in.
human capital .should be
encouraged;  but- great- diffi-

. culty quantifying it -and
! g therefore : assessing policy
ér-, effectiveness. .

The report noted that

: between a third and a half of

needs and potentlal of the1r

‘own.” areas:-
should also do what they can -

""to create a culture conducive

. to entrepreneurship, -one in
.which business failure does .

_ might yield more benefit for

ondary educatlon

dults in:industrial ‘coun-
tries lacked:the kinds o
eracy- skills: needed to func-

._tion -well' In" modern - society.

The distribution ‘of human
ca and. T8 we

‘The OECD argued that pol—
icies should focus more on
the costs and benefits of par-
ticular policies. It noted that -

. some money spent on college

and university . education

society as a whole if it was
spent on ensuring that more
people completed upper sec-

mdu_stnal country'
think-tank is only the latest .

The report "also: noted that

the development of funded -
pension . systems should go .

hand-in-hand with reform of

financial market mfrastruc- .

ture.-
“Middle and h]gher-mcome

earners will want to supple-_
ment their publlc pensxons "_~

the report said..

“Therefore, it - w1ll

for private pension.funds,

mclud.mg occupatlonal pen-.
. ers_would :have to change

sion schemes”. .. -
The OECD. said that pen-

sl_onva.nd tax. systems and-

be-
- important to .establlsh a-
sound regulatory. framework :

soclal programmes prov1ded
a strong disincentive for the

-elderly to keep working,

“Removing these disincen-
tives, perhaps even provid-
ing positive incentives .to
work longer, and coupling
them with effective steps to
enhance the employability of

" older workers; could make |.

an important contribution to
sustaining the growth of liv-
ing standards,” the report
added..

Also, it said that- employ-

their attitude to -_'employing

older workers.
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By George Graham, Banking
Editor, in London
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dle the $3,500bn of forelgn
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Council at Ministerial Level, 27-28 April 1998

TECHNOLOGY PRODUCTIVITY AND JOB CREATION -
BEST POLICY PRACTICES

HIGHLIGHTS

Note by the S'ecre'tary-Gen'eral

This document presents the "highlights" of the study on Technology, Producnvny and Job Creation -
Best Policy Pracnces ’ . o .

The final version of the analytical report can be found in two parts Chapters 1-5 are in C/MIN(98)7/ANN1
Chapters 6-12 are in C/MIN( 98) 7/ANN2. :

Contact: Thomas Andersson, Tel (33 1) 4524 9230 -
Fax (33 1) 45 24 93 99, E-mail: thomas.andersson@oecd.org

64195 -

Document complet disponible sur OLIS dans son tormat d' origmt
Complate dotumenl available on OLIS inits onglnal format :

3ug 10
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' KEY POLICY MESSAGES

1.. . Technological change drives long-term economic growth, productivity and imp_rovement'i'n

living standards. At the same time, the emergence and diffusion of new ideas, products and production
techniques throughout the economy entails a process of “creative destruction””. 'New technologies destroy
jobs in some industries, especially among the low-skilled, while creating jobs which are often in different
" industries and require different skills. Historically, this process has led to net job creation, as new
industries replace old ones and workers adapt their skills to changing and expanding demand. Today’s
rapid technological change coupled with'the extensive restructuring underway in OECD economies leads
some to associate technology with unemployment and social distress. However, technology per se is not
the culprit. Its economy-wide employment impact is likely to be positive provided that the mechanisms
for translating technology into jobs are not impaired by deficiencies in training and inriovation systems
and rigidities in product, labour ‘and financial markets. To realise the full potential of technological

change in improving economy-wide productivity, growth and job creation, govemments need to make
innovation and technology diffusion policies an integral part of overall economic policy. - ‘ :

Knoﬁledge-based economies raise new nolicy challenges -

2. The report Technology, Productivity and Job Creation — Best Pollcy Practices assesses
innovation and technology diffusion policies, identifies “best policy practices” and makes country-specific
recommendations. It presents evide: the extent to which new technologies are transforming the
structure of OECD economies create wealth and jobs. Economic
“activity is becoming increasingly™k ge-based: jobs are shifting from low- to high-skilled workers;
productivity and employment growth depend on the conditions for economy-wide diffusion of new
products and processes. While aggregate productivity and employment growth remain modest in most

_ countries, those firms that combine technological. change, organisational change and upskilling display
strong economic performance With globalisation, the innovation and production systems of different
countries are becoming increasingly interdependent; opening up new opportunities while at the same time
accentuating the need for restructuring and adaptation. Countries differ with respect to where they stand

_ in this process of structural adjustment, because of different starting pomts technologlcal and industrial
Vspecxahsatlons msntutxons pohcxes and atutudes to change. ;

. Technology policy: an integral part of the broader structural policy agenda

3.. W}ule a number of countries have undertaken i impressive reforms in innovation and technology
diffusion policies, current approaches are insufficiently adapted to the characteristics and. problems of -
knowledge-based economies, and the potential contribution of tcchnology to growth and employment
remains largely untapped. Technology policies continue to be piecemeal, with insufficient consideration -
. given to linkages within national innovation systems and to the broader structural reform agenda. To be
effective, they need to operate in a stable macroeconomic environment and complement broader reforms.
In an increasingly mtegrated world economy, product market reforms enable more rapld diffusion of.
technology and information, and strengthen incentives for firms to innovate and adapt goods and services
to changing consumer needs. Reforms to financial markets facilitate the allocation of capital to new
technology-based entrepreneurial initiatives. Labour-market reforms, combined with measures favouring
upskilling and’ lifelong learning, contribute to. further  innovation, facilitate the use of advanced
technologles and allow techmca] Change to translate into more jobs. . :
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Wide-ranging policy refdnns are required.

4. Enhancing the contribution of technology to growth and productivity, while putting in place the
condition§ to transfate its potential into higher incomes and employment, requires the implementation of
wide-ranging and coherent policy reforms. In most OECD countries, current policies in this area focus
too much on developing new technologies in the small “high-tech” part of the manufacturing sector and
too little on fostering innovation and technology diffusion throughout the economy. There is scope for
increasing policy effectiveness, through better use of market~based instruments and improved evaluation
efforts. While substantial progress has been made in these areas, much remains to be done. There is a

~ large potential for mutual learning among Member “countries from ex1st1ng “best pracnces and the
experience of past and current reform efforts.

o The underlying ]ong-term growth rates in OECD economies depend on maintairiing and - ¥

. expanding the knowledge base, while making it more responsive to economic and social
needs. This is particularly important given the recent decline in government funding for
research, and. the shift of private sector efforts away from basic research and towards more
short-term innovative efforts. The reforms required to safeguard long-term technological
opportunities include: adequately financing public research institutions within increasingly
tight government budgets, while raising their flexibility (by, for example, increasing the & D
share of contract-based resources); and strengthening incentives for university-industry or

* inter-firm collaboration in pre- comneunve research.

e Productivity growth depends on firms’ innovative efforts, and all OECD governments have
policies in place for the support of industrial R&D. There is significant scope for zmprovmg
the efficiency and increasing the leverage of industrial R&D support measures. Efficiency

- gains could be obtained by reducing the generosity of R&D tax incentives in some countries,
and by reforming support schemes in many others. - At the same time, governments should
remove impediments to the development of market mechanisms for financing innovation,

*such as private.venture capital, as an alternative or complement to traditional financial R&D
support. The leverage of policies can also be increased through greater use of public/private -

. partnerships, provided that their design minimises the potential risks of capture by private
sector participants, as well as dead-weight losses. Compared with traditional R&D support,
public/private partnerships- entail more competitive selection of participants, increased
private sector participation in project selection and management, and greater leverage of
public funding on private resources.:

e Economy-wide productivity and employment gains are generated when new technologies are
diffused and w1dely adopted, making strengthening technology diffusion mechanisms a key
policy priority. Open trade, regulatory reform and enhanced competition spur diffusion and

. innovation in areas such as telecommunications, but also in mature sectors. At the same
time, better designed and integrated public initiatives can help this process by increasing the’

. ability of firms to access and exploit new technologies. This involves enhancing the
effectiveness of technology extension services and information provxsxon through greater
industry participation and cost- shanng :

L. Complementamy between technology and education and training policies is unportam for
“reducing mismatches between demand and supply for skills and improving employment
performance. This involves measures.to reinforce, expand and broaden the content of
vocational and technical training i a number of countries, and increased mobility between
vocational/technical and academic studies. It also requires involving business more closely
in government initiatives to support adoption of new work practices and work organisation
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-as well improving their articulation with education and training p.rogrammes Enhancing -
mobility of highly skilled and technically trained workers is an important complement to the’
. emphasis on strengthenmg technology dlfoSlOﬂ mechamsms : '

o Improving conditions for the creation and growth of new technology- based ﬁrms increases
their direct job-creating potential, while indirectly contributing to economy-wide growth and
job creation through higher productivity, lower prices and greater product variety. There is
further scope for reducing regulatory barriers to entry and promoting private venture capital
industry, including through programmes to leverage private investment. Disincentives to -
“technological entrepreneurship” (e.g. regulations discouraging spin-offs from universities
~and large firms) and obstacles to risk taking (e.g. bankruptcy law which excessxvely
penalises fadure) should be removed or modified. :

e New industries such as Internet-based services and’ envxronmental goods and services play .
an important role for translating technical change -into productivity, and employment.
Governments should create an environment conducwe to the emergence of demand and jobs

in new growth areas through regulatory reform encouraging flexible technological responses
and entry. The combination of infrastructure liberalisation, technological innovation and
flexible service conditions has led to job creation in network-based services in a number of
.countries. In the environmental area, combining a flexible regulatory framework with
incentives encouraging innovation has led to the creation of high-.and low-skill jobs to
supply environmental goods and new services such as eco-auditing. '

e Improving techniques and institutional . mechanisms for the evaluation of policies .will
increase their efficiency. Few OECD countries systematically evaluate innovation and
technology diffusion programmes based on socio-economic criteria and with resource

~ allocation and priority-setting as goals Others have put in place a number of evaluation

initiatives, usually aimed at improving decision-making and programme management. In

most countries,’hdwevgzr, evaluation remains_an ad hoc practice; there is a recognised need

~ for the development of better methodological tools as well as improved institutional
" mechanisms to embed evaluations in policy making. -

: Refor‘ms;heed' to be made politically feasible

5. . “Achieving consistency and credibility in implementing reforms is key to best policy practice,

- and requues overcoming institutional inertia as well as addressing transition costs and the redistribution of
incomes and jobs associated with technological change. Factors for success include the extent to which
co-ordination can be achieved between different ministries and the involvement of various stakeholders.

*".Checks must be put in place against government failure, such as institutions furthering their own special -

interests, or adopting a partial rather than an economy-wide perspective. Measures to promote upskilling
and. lifelong learning can raise the mobility and employability of workers, mitigate the costs of job
displacement resulting from rapid technological change and reduce resistance to reform. At the same-.
-time, policies must be designed so as to avoid undermining incentives for work, upskilling, organisational
change and restructuring. ' : : ' '
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EXECUTIVE SUMMARY

Introduction

6. " Technological chang'e drives long-term economic growth, productivity and improved standards -
of living. It is however a process of “creative destruction”, New technologies destroy jobs in some
industries, especially among the low- s}ulled while creating jObS which are often in different industries
and require different skills. Hrstorrcally, this process has led to net job creation, as new industries replace
old ones and the skills of workers adapt to changing and expandmg demand. Today s rapid technological
change coupled with the restructuring underway in OECD economies leads some to associate technology
with unemployment and social distress. However, technology per se is not the culprit. Its economy-wide
employment impact is likely to be positive provided that the mechanisms for translating technology into
jobs are not impaired by deﬁc1cnc1es in training and mnovatron systems and rigidities in product, labour
and financial markets. : B :

7. OECD countries increasingly seek wide-ranging and coherent policy reforms to enhance the
contribution of technology to growth, productivity and jobs. As of today, this potential contribution
remains largely- untapped, with policies not 'yet fully adapted to the characteristics and problems of
knowledge-based economies. While weaknesses remain in the framework conditions for technological
change, innovation and technology diffusion -policies themselves continue to be too piecemeal, with
insufficient consideration of the linkages within national innovation systems and to the broader structural
reform agenda. Thére is too much focus on measures assisting the development of new technologies in
the small high-tech segment of the economy and too little on fostering economy-wide innovation and
technology diffusion. There is also scope for improving policy effectrveness, notably through more use of
market-based instruments and hard evaluation of the 1mpact of policy initiatives. -

8. The report assesses the polxcy teform efforts of OECD Countries, identifies “best policy
practices” in different technology policy areas and presents. recommendations (summarised in Box 1). It
is part of the follow-up process to the 1994 Jobs. Study, which included a number of wide-ranging policy
recommendations aimed at reducing unemployment and raising living standards, and formed the basis for

~ in-depth examinations of individual countries. The 1997 report, Implementing the OECD Jobs Strategy,
examined progress made, and provided suggestions on how to make different policies mutually
strengthening and reform more politically feasible, e.g. through co-ordination of different policies. In the
area of innovation and technology diffusion policies, which formed part of the original OECD Jobs Study’

. recommendations, the 1996 Technology, Productivity and Job Creation report provided new evidence on
the role of technology in economic performance, and recommended further policy action. Bur]dmg on
those findings, this report contributes to the ongoing reform process in OECD countries in two ways:

o by identifying the appropriate roles of government in regard to the linkages among technology,
productivity and job creation'in a policy environment characterised by increased globalisation,
the move to the knowledge-based economy, the systemic nature of technical advance, and

'changing patterns of government funding and firms’ innovative strategies;

® by assessing innovation ahd' te'chnolo‘gy diffusion policies in OECD countries and‘ providing .
country-specific recommendations as.to'how technology policies should be improved, as well as
“how they could be better 1mplemented and mtegrated with other reforms (summarised in
Table 1).
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Box 1. Summary of main policy recommendations

1. Innovauon and technology diffusion poltcles need to become an untegral part of the broader pollcy
agenda through.:

o better co-ordination with structural reform in product labour and financial markets. and in educatzon and
trammg systems as well as'with macroeconomtc policy;

® openness 10 international ﬂows of goods people and ideas coupled with pollaes tncreasmg the absorptive
capacity of domestic econom:es

2. Policy should help realise the productivity beneﬁts of technical change by:

e improving the management of the science base via increased flexibility in research structures, and
Strengthening university-industry collaboration; :

e ensuring that long-term technological opportunities are safeguarded through adequate financing of public
research and incentives for inter-firm collaboration in pre-competitive research;

] ratsmg the efficiency of financial support for industrial R&D while removing lmpedlments to the development
of market mechanisms for financing innovation, e.g. private venture capital, as an alternative or complement
" to tradmonal financial R&D support;

. strengthemng rtechnology diffusion mechanisms by encouragmg more competition in product markets and
through berter design and delivery of programmes ;

e strengthening incentives for compdrable medsurement and reporting by ﬁm:s of intangible investment to
improve the management and composition of investment. ‘

3. Policy should ensure favourable conditions in which technical progress can contribute to job creation by:

e helping to rea’uce mismatches between demand and supply Jor skills and improving the framework for Jfirms 1o
adopt new organisational pracuces '

o fac:l:tatmg the creation and growth of new technology-based firms by fostering greater managerial and
innovation capabilities, reducmg regulatory, mformatton and ﬁnancmg ‘barriers and promoting technologlcal
* entrepreneurship;

® promoting new growth areas such as Internet-based services and environmental goods a'nd services through
~regulatory reform which encourages flexible technological responses-and new entry.

4. The efficiency and leverage e[fects of mnovatwn and technology diffusion pahcy initiatives need to be
strengthened via:

o improving techniques and institutional mechanisms for evaluation;

® adopting new mechanisms for supporting innovation and technology diffusion through greater use of
public/private partnerships;

® removing obstacles to international technology co-operation by improving transparency in foreign access to
natzonal programmes and securing a reliable framework for anellectual  property rights.

b Refomls need to be made politically feasible through

¢ improved-inter-ministerial co-ordination, involving major. stakeholders and monitoring of lmplementatlon to
ensure consistency and credibility in policy formulation.
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Box 2. The changing policy environment in knowledge-based economies: key findings

» Many OECD countries show weak employment growth and/or increasing income inequality, with an
employment structure shifting towards high-skilled workers. Growth in white-collar, high-skill jobs
(e.g. professionals) has been very dynamic in most countries, although in some low-skill employment
has also increased, and in others’ employment in some high-skilled occupations has declined. More
generally, the content of skills in both high- and low-skilled occupations is changing rapidly.

» OECD economies are increasingly knowledge-based, with a shift of economic activity to services, and
to high-tech and innovative activities. Two-thirds of OECD production and 70 per cent of jobs are in
_services, whose nature is being transformed by information technologies, innovative efforts and |
upskilling. Most of employment growth is also in services (Figure 1). While manufacturing has
declined in importance, its high-tech segment is very dynamic in terms of output and productivity,
although less so in terms of jobs. Technology-based industries in manufacturing ‘and services
accounted directly for between, one-quarter and one-third of G7 output growth between 1980 and 1995.
But their economy-wide impact is most notably ‘felt through the diffusion .of new products and
processes, generating productivity and employment gains throughout the economy.

e Aggregate productivity growth remains. modest, but the combination of technological change,

- organisational change and upsklllmg helps many firms achieve strong productivity growth and Jjob
gains. Evidence from firm-level studies suggests that R&D-performing and/or technology-using firms
have higher than average productivity and employment growth, but that other factors, such as worker
training, organisational structures and managerial ability, are critical. There is a tendency for a smaller | .
-average size of firm, and small and medium-sized enterprises (SMEs) are of increasing importance for ‘
net job creation, although their average productmty remains lower than that of larger ﬁrms

e Globalisation. is knitting dense and dwerszf ied linkages among natwnal mnavatzon systems The
“technology content of international trade is rapldly increasing, with the share of hlgh—tech products
growing faster than any other commodities, and technology embodied in imported capital and
intermediary goods contributing significantly to productivity growth. International technological
alhances and purchases of foreign patents and licences have grown. Corporate innovation activity |
remains predominantly located close to firms’ headquarters; nevertheless, there is a marked tendency
towards internationalisation of R&D, mostly by firms based in smaller home countries.

| e~ Govemment fi nancmg for R&D declined in- many: countr:es The ‘share of R&D ﬁnanced by
government stagnated since the early 1980s (Figure 2), with its level declining in real terms in many
countries (including all G7 countries except Japan). This affected support for technology more than for
science as fundmg for defence and economic objectives fell while that for health, environment and the
-advancement of knowledge rose. As government-financed R&D in mdustry declined, closer links have
developed between business and scientists, and scientific research has become the leading source of
innovations in fields such as biotechnology, blurring the distinction between science and technology.

e Private-sector R&D has generally levelled off, and there are signs of an anentanan away from basic
exploratory research towards more market-driven and short-term innovative efforts. Slower economic

. growth, declining government support for industrial R&D and hi gh interest rates caused a stagnation of
_private R&D expenditures in the mid- 1980s/early. 1990s. The recent recovery has not led back to

~ previous R&D intensities.” There are also indications of a re-orientation away from basic. exploratory
research towards more market-driven; short-term efforts. Market pressures, on the other hand, have in

. many cases raised the efficiency of R&D. While no serious adverse consequences: have been felt to
date (since it is mainly long-term research which has suffered), such effects may show up in the future.
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Figure 1. Employment trends by mdustry, total OECD
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Best pohcy practlce and main pohcy recommendatlons s ;

' 9. ~ The purpose of innovation and technology diffusion policy is to create the conditions in whxch
new ideas, products and processes can translate into maximum economic and social benefits.. This
requires. fostering a strong knowledge base, innovative capacity and behaviour on the part of firnis, and
conditions for diffusion and adoption of technology throughout the economy. Tradmonally, governments
have intervened in this area so as to provide for public goods as well as to address externalities, inefficient
market structures, barriers to entry, imperfect markets for information, etc. However, there are limits to
effective government action and the existence of market failures does not necessarily mean that action is
justified. The nature of the factors shaping technical progress increasingly calls for policy measures to
_address “systemic failure”, which occurs when there are mismatches between the different components of
mnovatmn systems such as confhctmg incentives of markets and non- market institutions.

10. " The main features of the changmg environment for innovation and. technology diffusion policies
are laid out in Box 2. OECD econornies are experiencing a wave of technological change as indicated by
the swift pace of scientific discovery, high patenting activity by the private sector, the rapld diffusion of .
new technologies, notably information and communication- technologies, and a growing share of
knowledge-based industries. However, this report shows that the economic outcome of technical change
crucially depends on how technology is diffused, absorbed and used throughout the economy, as well as
by structural impediments to job creation. There are marked differences between countries in how these
‘processes take place, partly reﬂectmg differences in the specialisation and structure of innovation systems.

1L This changing environment calls for the actions which go beyond innovation and technology
diffusion policy defined in a narrow sense, encompassing only those government actions and regulations
that are directly technology-related, and whose main instruments are managed by ministries and public
agencies with technological development or diffusion as their main mission. The present report extends
the boundaries of technology policy to include all measures targeting innovation and technology diffusion,
imespective of institutional arrangements and division of labour within government (for example, an R&D-
tax incentive is included even when managed by the Ministry of Finance), as well as related policies with
a different primary goal (e.g. education or training). Figure 3 1llustrates actors and linkages in countries’
innovation systems. :

- Technology policies need to become an integral part of the broader policy agenda

12 The impacts of innovation and technology- diffusion policies will be modest. unless they are
_consistent with, or complemented by, broader reforms. In this respect policy-makers should:

e Ensure complementarity between technology policy and reforms in product, financial and labour
markets, as well as in education and training. In an increasingly integrated world economy,
product market reforms enable more rapid diffusion of technology and information, and strengthen
incentives for firms to innovate and adapt goods and services to changing consumer needs.
Financial market reforms facilitate new technology-based entrepreneurial initiatives. Labour

~ market reforms, combined with measures favouring upskilling and lifelong learning, contribute to
further innovation, facilitate the use of new technologies, and allow technical change to translate
into more jobs. There is a need for technology policy to act in concert with further structural
reform, such as product and labour market reform in many European countries, broad-based
. upskilling in a number of countries including the United Kingdom and the United States, regulatory -
reform of product and financial markets in Japan and Korea as well as in Europe and
: comprehensxve strengthening of framework conditions in transmon economies.
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Figure 3. Actors and linkages in theinnovation system
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Co-ordinate technology policy and macroeconomic policy. A sound macroeconomic environment
is a necessary precondition to innovative behaviour and investment in technology. Technological

: progréss, on the other hand, affects macroeconomic performance and policy in a number of ways,

. including via its.impacts on gfowth, prices, measurement of output and inflation, and the stability of

tax bases. International technology co-operation (for example in the context of ‘the European
integration process) can spur technology diffusion, industrial restructuring and long-term economic
performance, helping to make structural- reform feasible and strengthening the credibility of

.o . 10
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macroeconomic policy. Policy-makers should look for. positive synergies between technology
. policy and macroeconomic policy, for mstance in fostering more reliable conditions for long-term
"investment and innovation. In some cases, severe economic shocks have helped to muster support
for 1mproved pohcy co- ordmatron as a means to break out.of vicious circles (leand, J apan).

e Build on the globalisation process through openness to international ﬂows of goods, people and
ideas and policies increasing the absorptive capacity of domestic economies. To fully benefit from
the internationalisation of trade, investment and knowledge, policy-makers, especially in small
countries; need to foster a strengthened interplay between absorptlve and innovative capacity.
Virtuous circles in technology, growth and employment can be set off by openness to foreign direct
investment, as in Ireland. Japan and Korea have benefited from technology imports and
incremental innovations, but now need to upgrade their innovative capacity. This requires
comprehensrve reforms in several areas, including competition policy, frameworks governing
universities and industry relations and their approach to sourcing of foreign technology. In -
Germany, public investment in the R&D infrastructure must be complemented by broader structural

- reforms so as to effectively raise mward ﬂows of R&D and know- how

Realising the productivity benefits of technical change

13. Technology directly increases the productivity of innoviting firms, and indirectly raises
economy-wide productivity through its diffusion and adoption. As information and communication
technologies become pervasive the potential for economy-wide productivity gains shifts from high-tech
manufacturing to the overall economy, and notably to the expanding service sector. The realisation of -
these potential productivity gains can be helped by policies which either directly encourage technology
development and diffusion or seek to remove obstacles to such activities arising from market, policy and
systemic failure. They involve regulatory reforms in product and factor markets, policies that allow
domestic firms to take advantage of international sources of technology, and also encompass direct policy
initiatives providing services to firms aimed at increasing their capacity to absorb new technologies, as
.wel] as to engage in collaboranve research with other firms. : , :

14. - Policies are needed. not simply: to -encourage the efficient diffusion of -and exploitation of
technology, but also to encourage innovation and-growth in the knowledge base of an economy. This

involves initiatives aimed at improving the management-of the science base; as well as reformmg support
schemes of mdusmal R&D so as to increase their leverage effect on firms’ R&D efforts and consequently
improve productmty However such policies will only be fully -effective if complemented by measures

which help firms improve their performance in terms of non-technological aspects of innovation,
e.g. adopt10n of new orgamsatronal structures and upgradmg workforce skills. Policy- makers need to:

o Improve the management of the science base via increased flexibility in research structures and
incentives for university-industry collaboration. An important current issue is the appropriate
balance between core and contract-based resources in financing research institutions. While in
some countries there is a risk that the share of contract-based resources becomes excessive, in many
others (notably in Continental Europe) increasing that share will stimulate flexibility and the
responsiveness of research structures to economic and social needs. There are benefits from greater
involvement by industry and other stakeholders in setting research priorities (including
cross-disciplinary research). The experiences of Australia, Canada, Sweden, the United Kingdom

11
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and the United States are instructive in this respect. The research Framework Programmes of the
~European Union have for the last 15 years focused on supporting co-operation between universities,

research centres and firms as well as the international mobility of scientists. The organisation of

research in universities and government laboratories should both stimulate scientific excellence and

facilitate mobility of ideas and people. A number of countries need to take measures concerning

the status and training of university researchers, their conditions of employment, and other factors
" influencing mobility, including possibilities for creatmg their own firms.

o Ensure that basic, exploratory research is kept at a level which allows technological opportunities
to be maintained in the long run. Increasing market pressure on firms has led many to improve the.
efficiency of their research activities in terms of economic outcomes. Howev'er; it has also reduced .
the funding of basic, exploratory research, whose outcomes are uncertain or difficult to appropriate.
In addition to the. appropriate funding of public research within increasingly tight government
budgets, it is important that policy induce research by firms, or at least does not deter them from

. undertaking it. 'Many public programmes (the Advanced Technology Programme in the United
States, the Framework Programme and Eureka in Europe).aim at encouraging co-operation between
firms, and sometimes universities, on such “generic technologies”. The regulation of concentration
(mergers and acquisitions) and R&D co-operation increasingly takes this aspect into account.

- Antitrust policies in Europe, Japan and the United States have adapted to such concerns since the

“early 1980s. . Still, governments generally need to improve the balance between - allowing
co-opération upstream, where it helps to keep résearch costs down and allows partners to benefit
from each other's competencies, and enforcing competition downstream, when it comes to

i production and marketing, where it allows consumers to benefit from lower prices..

® . Raise the eff c:ency of financial supporr for industrial R&D whlle better weighing its merits relanve_
to other instruments for financing innovation. While there is a sound economic rationale for some
public support to industrial R&D, in the form of either tax incentives or targeted R&D subsidies, in
most countries there is room for improving such schemes. (Figure 4 shows the evolution of the two
‘types of support over the last 15 years in a number of countries.). - Efficiency gains could be
obtained by reducing the generosity of R&D tax incentives in some countries (Canada, Spain), or
by fine-tuning their inducement mechanism (Australia, France, Japan). A common weakness in
mieasures to support pre-competitive R&D. is that funding mechanisms remain relatively crude, in
contrast with the increasing sophistication of market financing tools (e.g. venture capital). Many
programmes to promote near-market R&D on a project basis have had mixed results; this explains
recent efforts to- streamline or reform them (e.g. Austria). As removing the impediments to the
developmem of markeét mechanisms for innovation financing becomes increasingly attractive,
countries should assess the appropriateness of the current scope and desngn of their financial
support for mdustnal R&D : - '

12
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Figure 4. Evolution of fiscal and direct support to business ﬁ&'D, 1981-96
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Strengthen technology- diffusion mechanisms by fostering competition in product markets and
through better design and delivery of programmes. Technology diffusion can be strengthened -
through open trade, competition and regulatory reform. Better designed and integrated public
initiatives can help this process by increasing the ability of firms to access and exploit technologies.
Enhancing competition and liberalisation of infrastructure has a strong potential for spurring
innovation and diffusion in growing sectors such as telecommunications as well as in mature
sectors, particularly in Austria, France, Germany and Spain. Australia, Finland, the Netherlands

. and the United Kingdom have consolidated the institutional infrastructure for diffusion pohcxes S0

as to reduce overlap, while in France ‘there exists a potential for overlap between national and

‘regional initiatives. Denmark, the Netherlands and Spain have taken measures to improve the
functioning of technology transfer centres. Technology extension ‘services and information

provision have been made more effective through greater industry participation and cost-sharing in

Canada, Germany, Switzerland and the United States, although in Germany many technical centres

remain heavily dependent on public support.  Australia, Canada and the United States have

integrated diffusion issues more explicitly in technology development projects; similar action is

warranted in Korea, Mexico and Spain. Schemes to promote greater technology uptake have been
made more effective in Austria, the Netherlands, Norway and the United ngdom through

evaluation and a better targeting of ﬁrms

Strengthen incentives for comparable measurement and reporting by firms of intangible investment
1o improve the management and composition of investment. While investment in intangible assets
underpins productivity growth, there may be a tendency for firms to undennvest because.of the lack
of visibility of such assets in reporting practices. Strengthened incentives for their disclosure can
improve resource allocation through better internal management and improved external capital
market assessment. There are scattered examples of good practice at the firm level, for example in
Swedish firms, and experimentation in US firms. However, there are also disincentives to
reporting, such as not wanting to reveal strategic information, concerns at)out taxation treatment

13
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and about becoming locked into static' reporting practices Denmark is pioncering'initjatives to
encourage firms to disclose more systematic comparable information, based ‘on' current best
practice. Similar initiatives in other countries will be important for further progress, and to enable a.
better understanding of - the benefits of improved reporting, as well as a more favourable balance
‘between its costs and benefits. However, in the absence of government initiatives, it is unlikely that
individual efforts by firms will lead to internationally comparable reporting practices.

Ensure the conditions for technical progress to contribute to job creation

15. . Technology policies must not aim at direct employment goals at the expense of productivity and
competitiveness; nevertheless, a number of OECD countries are in need of policy adjustment in order to
strengthen job outcomes. Reducing the potential mismatch between the skills in supply and those in
demand, while ensuring complementarity between technology and human capital policies is one area for
reform.  Technology policy‘can also help improve the conditions for the creation and growth of new
technology-based firms (NTBFs), which contribute directly to job creation, but even more importantly,
create- and diffuse new goods and services, thereby instilling a culture of innovation, encouraging -
investments in skills and improving economy-wide glynamic allocative efficiency. Policy measures in this
respect involve fostering greater managerial and innovation capabilities, removing regulatory, information
and financing obstacles and promoting technological entrepreneurship. More broadly, an important role
_for policy is to help create an environment conducive to the articulation of demand and jobs, including in
new growth sectors such as Intenet-based services or cnvironmenta] goods and services. Policy should:

. Help overcome mismatches between demand and supply for skills and improve the framework for
adoption of new organisational practices. The productivity and job gains associated with new
technologies are best realised when firms make complementary investments in orgamsauonal
-change and upskilling. Canada, New Zealand, the United Kingdom and the United States have
improved prewously uneven performance in this respect; nevertheless, to varying extents they still
need to expand and improve vocational and technical education and training. Nordic countries
(Denmark, Finland, Iceland, Norway and Sweden) and many continental European countries as well
as Japan have traditionally done well in these respects but a number of them must combine greater
firm-level flexibility with improvements in vocational education and strengthen its links. with
business. Expanding or improving the content of vocational and technical education is an issue for
Austria, Belgidm, Germany, Iceland, the Netherlands, Norway and Switzerland, improving links
with business an important issue for Finland and France, while Austria, Germany, Japan and the
Netherlands should facilitate mobility between vocational/technical and academic studies.
Expansxon and improvement of vocational education is of prime importance for the group of

“catch- -up’ ’ countries, including Italy, Greece, Portugal and Spain. Nordic.and continental European
countries and Japan have a strong infrastructure and traditions supporting diffusion of information
on new work organisation and work practices, but this institutional infrastructure needs to reinforce
its links with business and become more demand-driven as well as more closely co- ordinated with
education and training programmes. : :

" e Facilitate the creation and growth of new technology -based firms by fostering greater managerzal '
and innovation capabilities, reducing regulatory, information and financing barriers and
promoting technological entrepreneurship. Governments must address the specific factors which -
restrain the number of valuable entrepreneurial technology-based projects, raise obstacles to their -
transformation into business start-ups, and weaken subsequent market selection processes to the

~ detriment of firms with growth potential. Increasingly this must include measurés which spur
_greater m_ahagemem and innovation capabilities within firms, raising their potential for growth and
investrment in technology and skills. Regulatory barriers to entry should be reduced, and private .-

14
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venture capital industry promoted (including specialised financial market segments and “business

. angel” networks). This may be achieved through programmes to leverage private investment

(e.g. in Australia, Germany and the Netherlands), or relaxing investment rules for pension funds,

banks and insurance companies (e.g. in Australia, Finland and Italy). Direct financial support

should be concentrated on early stages of .innovative ventures (seed capital or pre-investment

. appraisal). Disincentives to “technological emrepreneurshxp (regulations discouraging spin-offs

from large firms and universities) and obstacles to risk-taking (e.g. bankruptcy law which

_excessively penalises failure, lack of stock options which improve the risk/reward rat10 for
highly-qualified staff) should be removed

s Promote new growth areas such as Internet-based services and environmental goods and services
through regulatory reform which encourages flexible technological responses and new- entry. The
emergence of new industries to replace declining ones is important for growth and job creation. In
new areas such as network-based services and environmental goods and services, government
measures have helped to foster market-driven innovation, technology diffusion and economic
expansion. Policies to facilitate growth need to integrate and co-ordinate different policy targets
(encouraging positive social impacts of Internet-based services, the goals of environmental and
technology policy), combine consistent regulation and economic incentives covering supply- and
demand-side market behaviour of individuals and firms, and avoid  lock-in to particular
technologies. Jobs in network-based services have been created in access providers and new media
due to infrastructure liberalisation, technological innovation and flexible service conditions. Best
practices are found in Canada, Finland, the United Kingdom, the United States and the European
Commission. High- and low-skill jobs are smnlarly being created to supply environmental goods
and in new services such as eco-auditing; the distribution of jobs is shaped by combining flexible
application of regulations with economic incentives encouraging innovation. Best-practice policies
are found in' Canada, Germany, - Japan the Netherlands, New Zealand, NOI'dlC countries and the

" United States : :

Impmve the efﬁciency and leverage e_[fects of innovation and tecliﬁb’logy policy initiatives .

16. ‘There is a need for 1mpr0vement in the efﬁC1ency and leverage effects of innovation and
technology diffusion pohcxes via:

. Improved techniques and institutional mechanisms for evaluation. The increasing emphasis on
_ evaluation partly reflects tight government budgets, but is also emblematic of a trend towards more
~ accountability, transparency and the desire to minimise distortions from government policies while
maximising their leverage effect. Only a few countries (Australia, Canada, the United Kingdom
and the United States) systematically evaluate the whole range of technology programmes based on
socio-economic criteria and with resource allocation and priority-setting as goals. While evaluation
~in these countries is mature and institutionalised, ‘further efforts are needed to allow better
comparison. of the relative efficiency and effectiveness of different policy tools. In Europe, the
~ European Commission has helped to put evaluation on the pohcy agenda in certain countries, by
developing methodologxes and supporting networks of evaluators. Among European countries,
Denmark, Finland, France, Germany, the Netherlands, Norway, Sweden and Switzerland have
well-developed evaluation practices, but tend to use evaluation mainly for improving programme
management. Their approach provides part of the information necessary for managing the systemic
nature of modern innovation systems, but fails 'to provide a sufficient basis for allocating public -
- funds between competing uses. The approach taken to evaluation in New Zealand is similar, while
in Japan a number of recent mmatwes take a more rigorous methodological approach to evaluatmg,
socio-economic impacts of programmes In Greece Ireland, Italy, Portugal and Spain, as well as.in
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the Czech Repubhc Hungary, Mexxco Poland and Turkey, evaluation remams ad hoc, and there is -
a need to institutionalise the process:by developing the methodologxcal tools and mechamsms that
will help embed evaluations in policy making.

e Adoption of new mechanisms for supporting innovation and technology diffusion through greater
use of public/private parterships. Public/private partnerships seem particularly well suited for
correcting market failures in certain areas (e.g. development of generic industrial technologies)

- while minimising some systemic failures, by fostering co-operation. between different actors
(examples of such programmes exist in Australia, Austria, Japan, the United States and the
European ‘Commission). In comparison with traditional R&D subsidies, they. entail a more
competitive selection of private participants, an.increased influence from the private sector on
project selection and management, as well as greater leverage of public funding on private

- resources. Public/private partnership schemes have the potential to enhance synergies between
market-driven R&D and R&D responding to governments’ needs-in accomplishing their direct .
missions (e.g. defence, pubhc health, environment, etc.),. provxded that they can be designed so as to
minimise the potential risks of capture by private sector participants, as well as dead-weight losses.

~ Realising this potential is of particular. importance for countries with a large public research sector

" (e.g: France, the United States). It involves different types of adjustment to policy practlces for

~ example: the need to improve synergies between mission-oriented national programmes and

- diffusion-oriented regional initiatives (e.g. in Austria, Germany and the Netherlands), or to make
the technology diffusion infrastructure more flexible in supporting diffusion, adoption and
innovation in a broad range of firms and acnvmes (e.g. in Nordic counmes) -

"~ ® Removal of obstacles to mterr;atzonal technology co-operanon by Improving transparency in
foreign access to national programmes and securing a reliable framework for intellectual property
rights. International discrepancies in the access of foreign firms to government-funded research
programmes have been reduced, especially following positive initiatives in Japan. -Rules
(e.g. reciprocity requirements or conditions regarding exploitation of research results) and practice

' now differ as much from programme to programme ‘as from country to country. They should be
made more transparent, especially in the United States where each of the many agencies involved in
technology policy applies its own eligibility criteria. There is scope for improving other aspects of
the regulatory framework for trans-border co-operation among private enterprises, especially in the
area of intellectual property rights.” Despite progress in harmonization under the aegis of the World .
Intellectual Property Organization (WIPO) and the World Trade Organization (WTO), the lack of
predxctabxhty in intellectual property rights and standards, enforcement and litigation snll hampers
fi rms global operations, particularly in new technology fields ‘

Makmg reforms polztzcally feasxble

17. Achlevmg consistency and credlblhty in implementing reforms is key to best, policy practice,
and requires-overcoming institutional inertia as well as addressing transition costs and redistribution of
incomes and jobs resulting from technical change. A fundamental question is whether the signals sent by
policy to individuals and firms are consistent and credible. Factors for success include the extent to which
co-ordination can be ac}ueved between ministries and also involve various stakeholders. New forms of
interaction with the private sector have helped dynamise research policies and innovation systems and -
better link them to economic and societal goals in Denmark, Finland, Germany, the Netherlands, the
. United Kingdom, the United States, as well as within the framework of the new Innovation Action Plan of
the European Union. Many countries could further implement checks against government failure, use
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ﬁnancral pressures to spur change in governance as wel] as “audits” and international benchmarking to
~ induce critical self—exarmnatron ~ ' o

18. Polrcy-makers should pursue international policy co-ordination, whxch may ‘help achieve
consistency in national reforms and secure broad public acceptance. Govemments also have an important
role to play in ensuring that mobilisation of efforts takes place at the regional and local levels, e.g. through
the design of administrative and fiscal frameworks. Along with the goal of transparency of policies and
resulting impacts, govemments should put'in place incentives which spur competition among local
authorities in initiatives. for 1mproved framework conditions. rather than m mere attraction of ﬁnancral
suppon : ~

19. Technology polrcres need to be part of a broader package developed in consultation with the
social partners to ease transition problems, One strategy is to begin with those measures which appear to
be the most. feasible, universally supported and whose effects are likely to be the most evident. Once
these measures have been in existence for some time and their effects have been evaluated, necessary
" corrections can be rmplemented and more difficult decisions can be pushed through. - Science and
technology policies in Finland, Iceland, Japan and the Netherlands have been .able to evolve -along these
lines. Even when "big bang" policies have been introduced, technology polrcy has generally evolved
gradually over a period of decades (e.g. New Zealand).. On the other hand, the ability to advance may
hinge -on the political. will to push through difficult decisions, handle the associated transition costs and
demonstrate positive outcomes. In some countries, a crisis situation has helped muster support for reform
(e.g- Finland, Japan). It is important that policy makers exploit such opportunities as they arise, thereby
-~ preventing conditions from deteriorating to a degree which makes it. extremely dlfﬁcult to repaif the
-damage.

20. - Measures that promote broad-based upskilling and lifelong learning ‘can help to raise the
mobility and employability of workers and mitigate the costs of job displacement resulting from rapid
technological change. To the extent that innovation and technology diffusion contribute to economic
performance and increased job creation overall, they should help improve social cohesion. Social security
. programmes and transfers protecting social cohesion will nevertheless continue to play an important role
in preserving a social fabric conducive to trust; itself a major building block for risk-taking, innovation
and creativity in a broader sense. At the same time, such policies must not undermine incentives for work,
upskilling, organisational change or restructuring. OECD countries face a fmajor challenge in putting into
place, and successfully communicating to the public, a comprehensive policy framework which allows for
a mutual strengthening of social cohesion, on the one hand, and technologrcal progress and change on the
-other. . :

Overview of the main country-specrfic fi ndmgs

21 Table 1 presents an overview of the main country-specrﬂc fmdmgs of the report It shows
national strengths and weaknesses and serves as a guide to the best practices and policy recommendations
in the background report. In summarising the evaluation of national challenges and policies in different
innovation and technology diffusion policy areas, it distinguishes between five situations: (i) case of best
policy practice; (ii) partial best practice policy, with minor policy recommendation; (i) minor policy
recommendation; (iv) partial best practice policy, with remaining major weakness; (v) major weakness.

22.  This report defines best policy practice as a learning tool rather than a normative concept; the

table should not be interpreted as a ranking of countries. Neither can it be used to prioritise policy
reforms within individual countries since it is not based on a series of country reviews and does not cover
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all ‘areas of innovation and technology diffusion policy. Identified best practices are examples of
successful national responses to generic problems that comprise elements (e.g. the general approach or a
specific instrument) which could be emulated, with appropriate adaptation, in other countries. The report
provides numerous exarnples of such best pracuees although there are fewer in some areas than in others

23. Areas where best practices are few. and far between are precisely: those where a systemic policy
approach is inherent to success, namely: the institutional settings for policy formulation, implementation
and evaluation, as well as the promotion of NTBFs.and new demand. In other areas; such as technology
diffusion or the management of the science base, where examples of best practices abound, they do not
- everywhere translate into satisfactory performance because their impact depends in part on conditions
. created by other policies. . For example, efforts to make the science base contribute more to economic
growth must be echoed by an increasing uptake of scientific inputs by the business sector — especially by
NTBFs and in new growth areas. Industrial renewal ‘brought about by firm creation and expansxon of new *
markets will in turn enhance the effects of schemes for promotmg technology diffusion.

24. For each country, the table gives indications on where policy adjustment and learning from best
practices of other countries is required. Broadly speaking, three groups of countries can be distinguished.
Some countries (e.g. Australia, Canada, Finland, the United Kingdom and the United States) exhibit few -
pronounced weaknesses and generally require only incremental improvements. However, except in the
case of Finland, vocational and technical education and training coustitute a weak point of the innovation
systems of these countries and threaten long-term performance, requiring further expansion and .
improvement or reductions in drop-out rates. In Finland, as in Sweden, an:important challenge is to make’
the infrastructure for diffusion better serve interactions 'between small and large firms. In Canada,
financial support to industrial R&D should be rationalised. There is.also room for improvement of the
overall co-ordination in innovation and technology diffusion pohcxes in most of these count:nes 1nclud1ng
the United States.

25. . By contrast, a number of OQECD countries face a comprehensive agenda of far-reaching policy
reforms. They include all new Member countries (the Czech Republic, Hungary, Korea, Mexico, Poland),
where the institutional set-up for innovation and technology diffusion policies is still incomplete;
European countries with less policy experience in this area (Greece, Ireland, Portugal, Spain, Turkey); but
also more advanced countries ‘such as Austria and Italy which face lasting problems of policy
co-ordination that weaken efficiency i in every technology policy area. The remaining Member countries,
including Japan and other European OECD countries, fall somewhere in the middle and show more
contrasted profiles of strengths and weaknesses. . The weaknesses, e.g. in France, Germany and Sweden,
partly reflect rigidities in the public research sector and related difficulties in adjusting financing and
regulatory policies to the requirements of the emerging entrepreneunal model of knowledge generation
and use. |
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Table 1. Overview of best policy practice and policy recommendatlons in individual areas of innovation and technology diffusion policy’

C/MIN(98)7 -

Chapter 5* Chapter 6 Chapter 7 . Chapter 8 Chapter 9 Chapter 10 Chapter 1| Chapter 12
Institutional A ) ] Fi"“f"_:i"l _ Technology Promoting new Facilitating growth High-performance
framework _for policy Evalunbtibn Ma.nagmg the m.ccnuvc.s 0 | giffusion policies | technology-based n new de.mzmd workplaces and
formulation and . science, basc' _ industrial and initiatives firms _ ‘ intangible assets
i implementation . . - R&D efforts . Internet-based Environment )
Australia /0 o e) o /0 [a] =) =] ¢
Austria o .0 ] (o] o/0 (@] (=] [»] @]
Belgium o] a 8] o Q =] (o] [}
Canada e/0 d e/0 °/Q e/0 e/0 d d ®/0O
Czech Republic O QO o o -O .

.. Denmark o a o o o/01 . a 2] a) d

" Finland ol o] o /0 o i d o e/0
France 0 - a . Q °/Q - o/ /0 o a a

. _Germany a a o - 0 e/0 e/0 o a /0
Greece - O o o o " 0/Q ®) Q O ®]
Hunpary (@] o o - [e] : (o]

Iceland : o . o o 8]

* Ireland a Q. d a- a- o o o e/0
Ttaly o 0 o (o] a] O o -0
Japan o - o’ /0 o . (2=} o o/ . ® /O
Korea . @] O o . a ®/0O (o] O O o
Luxembourg . : ; - a o
Mexico o ’ Q o T e/ o @) a o] o
Netherlands e/ ) ot o e/0 a . ot d
New Zealand o) a ' ‘ /0 e/0 a
Norway a a o a o =] o [ ] [ ]
Poland ) O - @] (@) =] Q 0 (o] (@)
Portugal Q 0 a ’ ) . 0 fe] (o]
Spain- 0 (0] /0O (0] [ Yo . QO (o] 0 o
Sweden 2] a. /0 a o O /0 d a
‘Switzerland -0 a o e/ /0 ) o o o
Turkey O (@] (¢] a a O. (@] (@]
Uaited Kinjidom a i /0 o . . ® o] -0 [a] °/0
"United States ) e/0 e/0 o/ e/0 L ° /0 /0
EC - 0/0O o/0) ®/0 ®/0O a d L4 o

Key: @ represents case of best policy practice;

O represents minor policy recommendation;

O represents major weakness calling for policy adjustment.

1. The table should be interpreted with caution and not be read as a ranking of countries., Five situations are distinguished: (i) case of best policy practice; (ii) partial best practice policy,

with minor policy recommendation; (iii) minor policy recommendnuon (iv) partial best practice policy, with xcmaxmng major weakness;

available information was insufficient to draw conclusions. .
2. This column is also based on judgement derived from other chapters.
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(v) major weakness,

A blank means that
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THE WHITE HOUSE |

WASHINGTON
April 24, 1998

MEMORANDUM FOR THE PRESIDENT

FROM . GENE SPERLING

SYLVIA MATHEWS
SUBJECT: Prosperity

As you know, two of the top reporters for the Wall Street Journal, David Wessel and Bob Davis,
asked both of us to give you a copy of their recently published book Prosperity. They are both
highly intelligent reporters who cover your policy agenda and so we wanted you to not only have .
their book, but also be familiar with it. Indeed, some of the themes could be relevant to your MIT
Commencement Speech. We asked Peter Orszag to read the book and provide you with a
summary which is attached.

cc: Michael Waldman




THE WHITE HOUSE 1

WASHINGTON
April 24, 1998

MEMORANDUM F OR THE PRESIDENT

THROUGH: ~  GENE SPERLING
SYLVIA MATHEWS
FROM: PETER ORSZAG
SUBJECT: Bob Dav1s and David Wessell’s Prosperity: The Coming 20- Year Boom

and What It Means to You

Prosperity: The Coming 20-Year. Boom and What It Means to You,-a new book by Bob
Davis and David Wessell of the Wall Street Journal, offers a decidedly upbeat prognosis for the
U.S. economy. The book has two principal themes:

e ' Workers and firms are finally figuring out how to use computers effectively, and

therefore the computer revolution will unleash a significant 1mprovement in productivity
\growth over the next 20 years.

. ‘As more people respon_d- to the education wage premium by attending college =-
. especially community colleges --'and as technology makes some tasks easier rather than
- more complicatéd, inequality will narrow. - -

As discussed in the conclusion of this memorandum, some cautious optimism may be
warranted on both these fronts. But two caveats are crucial. First, while Davis and Wessell put
forward a very optimistic view of the world, their view is less extreme than that of some other
(perhaps less responsible) prognosticators. Second, history has shown how easy it is to make
forecasting mistakes, and a variety of countervailing forces could well turn out to dominate the
ones identified by Davis and Wessell. '

Davis and Wessell highlight their two main themes with two pedagogical devices. The
first is a plethora of specific examples -- from the role of computers and enlightened management
in improving productivity at the Allen-Bradley Company in Milwaukee, to the impact of
Cuyahoga Community College in Cleveland in training workers for better jobs, and the
experiences of the Kerley and Blentlinger families in Chattanooga through the “golden age” of
1950-1973 and the “age of anxiety” of 1973-1996. The second is broad comparisons between
the beginning and end of the20th century -- between the spread of computers now and the spread
of electricity then, and between increased enrollment at community colleges now and increased
enrollment at high schools then.




The computer revolution now and the spread of electricity then

Alan Greenspan has grown fond of citing research by Paul David of Stanford and others,
comparing the computer revolution that we are experiencing now to the spread of electricity in
the early 20th century. Davis and Wessell pick up on thls theme, devoting several chapters to

. explaining the similarities in detail:

. In 1884, Frank Sprague exhibited his first electric motor. Nonetheless, it took four
decades before the majority of America’s factories moved away from the old system of
shafts and belts -- which required the entire factory to operate or shut down
simultaneously, even if only one part of the factory needed to run or be repaired -- to the
new system of decentralized motors. Davis and Wessell offer several explanations for the
delay, including the reluctance of managers to adopt a new and potentially risky
technology given the millions of dollars they had sunk into the old belt and shaft

‘machinery; the refinements that were necessary in the technology of electric motors,
which took time to develop; and perhaps most importantly, the inherent inertia in human
responses to new technology.!

. In 1899, only 3 percent of factories used motor-driven machinery. By 1919, the share
- had risen only to a third. During the 1920's, however, the technology took off. By 1929,
56 percent of factories used motor-driven machinery. As Davis and Wessell write, “At
that point, a majority of the nation’s factories were committed to using electric
technology and replacing shaft-and-belt systems with electric motors. The trend began to
feed on itself. As factory after factory installed individually powered machines in the
1920s, word spread through a web of industry contacts...” '

. Davis and Wessell believe that the “United States is now at a similar take-off point -- this
time, powered by microcomputers. Census Bureau surveys show that about half of
American workers today use computers on the job -- a fair analogy to the percentage of -
factories using electricity in 1920. And as with electricity, productivity will start to
increase dramatically.” The authors cite academic studies suggesting that computers
could boost productivity growth by 0.3 to 0.5 percentage point per year (which would
amount to an increase of roughly 30 to 50 percent, relative to the current long-term trend
of about 1.1 percentage point per year).

. The authors note that many of the most important advances in computer and

I As in the computer age, the beginning of the electric age witnessed several battles
among competing standards -- which slowed the dissemination of the technology. The most
prominent battle in electricity standards was between alternating current (which was backed by
George Westinghouse, and had an advantage in transmissions over long distances) and direct
current (which was backed by Thomas Edison, and had an-advantage over short distances). -

1

2




communications technology resulted from government investment. The Internet is
perhaps the most prominent example, but many crucial research projects were sponsored
by DARPA and other government agencies. Today, the Federal government is investing
roughly $1 billion per year in computing and communications research -- relative to $14
billion invested in the National Institute of Health. '

Community colleges now and high schools then

Davis and Wessell document the role of high schools in promoting greater income

inequality in the early 20th century. They argue that community colleges are likely to play a
similar role in the early 21st century. :

In 1910, only about 10 percent of 17-year-olds in the Midwest were high school

- graduates. Controversy swirled over whether the high schools should continue focusing
on traditional academic subjects (Latin and the classics) or emphasize vocational training
- (typing, shop, etc.). President Teddy Roosevelt complained in 1907 that “our school
system is gravely defective in so far as it puts a premium upon mere literacy training and
tends therefore to train the boy away from the farm and the workshop.”

In the two decades or so that followed, both enrollment and the curriculum at high
schools expanded substantially. By the early 1930s, the typical Midwestern 17-year-old
had a high school diploma and by 1934, as many U.S. hlgh school students were taking
typing as were taking Latin or algebra. :

Despite the increased demand for educated workers during the 1920s, the large influx of
workers with high school degrees narrowed wage differentials. As Davis and Wessell
arglie, “in labor markets that determined whether the vast majority of Americans did well
or not, there was more equality, and the expansion and evolution of the high school
deserves much of the credit for that.”

Davis and Wessell believe that the nation’s 1,100 community colleges will play a similar
role in the 21st century. The mechanism is the same as the one operating through high
school education earlier in the century: as the wage premium for better educated workers
induces more people to attend school, the increased supply of educated workers drives
down the wage premium and reduces wage differentials.

Davis and Wessell cite a paper co-authored by Cecilia Rouse, a Princeton professor
currently on the NEC staff, showing that each year of college course work (whether at a
four-year college or a community college) raises subsequent earnings by up to 6 percent.?

2 Other studies show somewhat higher returns to college education. The CEA has

“summarized the relevant literature as indicating a return between 5 and 15 percent per year.
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Davis and Wessell note that at least partly in response fo this wage premium, enrollment
at community colleges has grown by 24 percent over the past decade, roughly twice the
rate of growth at four-year colleges. Today, about 40 percent of today’s college students
are attendmg a community college

. The authors emphasize that community colleges are particularly effective because they
are closely integrated with -- and responsive to the needs of -- local employers, just as
high schools were in the early 20th century. As they write, “What business wants,

community colleges teach.”™

Conclusion

What then should we take from the book? Unlike many, Davis and Wessell should be
commended for being willing to make specific long-term predictions about fundamental issues
affecting the economy (Paul Volcker once remarked that a forecaster could pick a number or a
date, but never both!).* And unlike others who are willing to make bold predictions, Davis and
Wessell insist on backing up their thinking with empirical evidence and logic. The book makes a
reasoned case for optimism -- provided in language that could be broadly understood.

The most recent productivity numbers seem to underscore the first theme of the book.
Productivity growth over the past 25 years has averaged 1.1 percentage point per year, but
increased to 1.7 percent in 1996 and 2.1 percent in 1997. .While it is much too soon to declare a
new “trend” in productivity growth, many observers believe that we could be seeing the first
glimpses of a computer-driven uptick. As Alan Greenspan recently testified, “More recent
evidence remains consistent with the view that this capital spending has contributed to a
. noticeable pickup in productivity...” If the recent increases irraggregate productivity growth are
~ indeed maintained, they could help answer the puzzle of why, as Nobel prize-winning economist
Robert Solow put it, “You-can see the computer age everywhere but in the productivity
statlstlcs

~ *Davis and Wessell compliment you for your emphasis on community colleges, but -
unfairly criticize the Hope Scholarship as “lousy policy” which subsidizes “college tuition bills
for upper middle-class and affluent families” instead of “concentrating on the families where it
would make the most difference -- those with incomes below $40,000.” '

4 In addition to their two principal themes, the authors argue that increased trade offers
benefits for the middle class through both exports and imports. They note that éxports boost
incomes through improved (not necessarily more) jobs. They also emphasize the benefits of
imports, which expose domestic firms to new technology and management techniques, provide
consumers with more variety, and restrain inflation. As they write, “It’s hard for Americans to
appreciate the benefits of imports because it’s impossible to imagine life without them.”
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'Yet despite the miost recent productivity figures and the evidence marshaled by Davis and
Wessell on the side of optimism, at least two crucial caveats must be emphasized. First, a 0.5
percentage point increase in annual productivity growth from computers would make a
significant difference in economic performance over time.” But it is not nearly as dramatic as the
increases that others have suggested are possible. Jack Kemp, for example, has suggested we
could double the economy's growth rate, which would imply an increase of 1.1 percentage point
or more. Even a 0.5 percentage point per year increase, furthermore, would imply that trend
productivity growth would remain only about half of what it was before 1973 (about 1.6
percentage point per year, relative to 2.9 percentage point per year between 1950 and 1973).
Thus, even if the optimism of Davis and Wessell ultimately proves correct, the potential gains
are much more moderate than sometlmes claimed in popular discussions.

Second, while some cautious optimism may be warranted, we should be chastened by the
many historical examples in which a favorable long-term economic shift was more apparent than
real. Davis and Wessell themselves cite a Time magazine article from 1969, before the
stagflation of the 1970s, concluding that “The amazing U.S. economy may defy even the laws of
physics: what goes up need not necessarily come down.” Given the large uncertainties involved
in forecasting the future behavior of technology and workers, such mistakes are more than
possible again. For example, economists still do not understand what caused the slowdown in
productivity growth around 1973. Nor do they fully understand the complex relationships
involved in research and development, technological dissemination, -and economic growth.
While mini-computers may well be nearing their “take off” point, they may have a much longer
runway than anyone has previously thought. And while inequality may indeed narrow as more
people attend community colleges, it could rise if low-skilled immigration swells, trade expands
dramatically, or new technology lifts the skill premium even faster than increased education
reduces it. After all, the authors themselves note that community college enrollment has risen
rapldly over the past decade. Yet over that period, income inequality expanded -- because the
positive impact from increased community college enrollment was dominated by other adverse
trends. '

In the end, then, achieving higher growth and lower inequality in the future remains an
alluring but somewhat uncertain possibility. Perhaps the best way forward is therefore to
continue pursuing policies that promote growth and/or reduce inequality even if we do not, and
can not, know their precise long-run economic impact. - (As just one example of this effort, your -
advisers are currently working on policy initiatives that could be announced as part of your MIT
commencement address to keep the United States at the forefront of the information revolution.)
It is also worth emphasizing that unlike previous Administrations, this Administration has

5 Over 30 years, a 0.5 percentage point increase in productivity growth would ultimately
raise GDP per capita by over 15 percent -- or over $5,000 per person in today’s dollars -- relative
to the baseline. It would also reduce the 75-year actuarial deficit in Social Securlty by about 0.5
percent of payroll -- from 2.23 percent to roughly 1.7 percent.
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always used conservative economic assumptions. We have underestimated growth and
overestimated the deficit for five years in a row, and our credibility has benefitted substantially
as a result.




Gov't Reports on 'Digital Economy’

ASSOCIATED PRESS

WASHINGTON (AP) --diiférmation:techinelogy,- in'_’cl'ﬁ"diﬁ'g—-b‘_u?mess:onnthc-lntcm‘ctv,&iSegrowingn
twicejasifastiasitlic:overal llEconomystici@animerce-Departmentisaid- today—a—m

In the latest look at the impact of advances in telecommunications and computing, the Commerce
report, "The Emerging Di Dlgltal Economy," also found that thig;iRdUStFy emMploys,7e Tmillioirworkers, B
Some’ ey honm*earn. among:the nétion! slhlghest‘averagc salancs

Trafﬁcio__‘t_heﬂn ernct §has;doub1cd°cvcrydl 00 daySWand [A{ETMet.CONImerce. among-business will
,J1kely_'surpas§‘$300:b1lllé’r‘irl%yLZOOZ—thc report-concluded.

Other findings:
sThelnternediSiErowingktasiertiansal fotherstechnologies-that-have-preceded-itzRadio existed for 38

years before it had 50 million listeners, and television took 13 years to reach that mark. The Internet
crossed the line in just four years.

-In 1994, a mere 3 million people were connected to the Internet. By the end of last year, more than
100 million were using it.

-Without information technology, inflation in 1997 would have bccn 3.1 percent, more than a full
percentage point higher than the 2 percent it was.

la'é'r'é'il’ﬁ}ﬂmformatlﬁitcchnolag?‘ffﬁindusti'y earn aﬁ-aVérag’é 0f§l'most-1$4670'0'0§annualIS',

v

4scr,v1c,el1ndustncsgarcythc»h g cstg agelear ncrs*:at-:almostxm5A6100_0Iannuall—:D

“Information technology is truly driving the U.S. economy - more than preVious estimates had
revealed," said Rhett Dawson, president of the Information Technology Industry Council, a
Washington-based trade group of U.S. information technology companies.

GIRETEoTRr o mmend A RgoVarnmante stay-out-of the growing-industry ¥ saying electronic
commerce shouldn't be "burdened with extensive regulation, taxation or censorship.”

Government instead should help provide legal frameworks for business on the Internet, and rules
should result from "private collective action, not government regulation" whenever possible, the
report said. '

The Commerce Department said consumers must be getting more comfortable making online
credit-card purchases: 10 million people in the United States and Canada had purchased something
on the World Wide Web by the end of 1997, an increase from 4.7 million people six months earlier.

ilifiel€ommercerepongalsomotesiazshortagerofs hlghlyuskllled ‘workersiand:recommernidsithat:studentsy g

lbicibietterspreparcﬁ’b

glizpaying jobs g

iE€aoimtriesjthatiiavejanginsufficient; . ¢ I35
imigTateyorcountriessthaticantsupply thetnceded! talent;ﬂ_the“report"sal_?

Earlier this month, a Senate committee approved a bill to raise the number of "H-1B" visas, which
allow high-skilled workers to remain in the United States for up to six years -- from the current
65,000 annual limit to a maximum 115,000 for each of the next five years.

The legislation came after computer companies argued that the shortage of available talent would
dampen the industry's explosive growth. Organized labor has complained that high-tech companies
are trying to guarantee themselves a constant supply of foreign recruits to hold down salaries.
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Remarlgﬁs‘;t;q’.fi"l«‘UtSﬂ_‘Secretary of Commerce ‘William M. Daley--"The Emergmg Digital Economy 3

Good morning. And welcome. I am delighted all of you could be here. And I especially
want to thank the Information Technology Policy Council for helping to organize this.

For several months, we have looked at the economic impact of information technologies.
And I told my staff on this day, April 15th -- of all days -- I want to release the study.

As you know, this year when American taxpayers pay up, we will spend less than they send
in. The last time that happened, IBM was not yet a member of the Dow; and there were no
Microsofts, or Worldcoms, or Yahoos. In fact, as I look around, I think half of your companies
weren't around 30 years ago.

Obviously, we arrived at this day because President Clintonand Congress took the hard
medicine of downsizing and cutting programs. But the President would be the first to say that
the natural strength of America -- our entrepreneurs, all of you --
also brought us here.

So, the symbolism is clear: ‘American technologies have strengthened our economy to the
point that this tax day, we are in the black.

Let me say one more thing, before I go through the numbers. This is about more than e-
commerce, or e-mail, or e-trades, or e-files. It is about the "e" in economic opportunity. It.is
about the "e" in empowering businesses, workers, and consumers in ways that have never been
done. It is about making sure this works to the benefit of all our businesses -- large and small
old and new, service or manufacturmg

) ;;a}bout whether we'can give workers the skills to be a part of this 7And whether this is
what American consumers want, because in the end, they have all the votes. You can hook them
up, but consumers have to like it, or the technology loses this election!

When I read papers, I see articles about the Internet focused on negative issues. Things like
pornography, identity theft, or electronic pirating. You and I know these are only by-products
of something much larger, and with a much more positive impact on people's lives.

The report I am releasing today, called the Emerging Digital Economy, documents the
importance of information technologies to our economy, to our businesses, and to our
consumers. This is.a work in progress. It will help us make better policy-decisions;

- and you in business make better busmess decisions. And, the American people need to hear this
side of the Internet, too.




‘ So, with this in mind, look at some charts.

During a time when 15 million new jobs have been cfeated, unemployment is the lowest in 24
years, inflation is the lowest in 30 years -- let me say this again: more than one-quarter of
the growth comes from information technologies.

You have demonstrated this is the best time in America to be in business, and I, personally,
thank you for that.

Next, as you can see, this industry now makes up more than 8 percent of our economy. And
in our review, we found computer and communications industries growing at more than double
the rate of the economy.

Next, these investments in information technologies account for over 45 percent of all
business equipment investment -- up from 3 percent in the 1960s.

Our report shows companies are investing in these technologies to boost productivity and
efficiency. Already, in industries like communications, insurance, and brokerage houses,
‘ they constitute over three-quarters of all equipment investments.

Next, you can see that declining prices of information technology products have lowered’
overall inflation by one full percentage point.

The President asked me to see what we can do to expand the pool. But, to be honest, in this
economy, where new industries emerge overnight, and new talents are needed, I feel bu'smesseﬂ
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I see it happening. When CEOs are faced with turning away business because they cannot
‘ find the right people, they are serious about changing.




Let me give you a few more numbers. Last year, 100 million people logged onto the Internet,
up from 40 million the year before. That is faster than the phone, TV, and radio were
adopted.

When President Clinton took office there were only 50 -- 50 -- web sites. Now, 65,000 are
being added -- every hour.

Those are impressive numbers, no doubt. But the question we have to ask is: are businesses
truly reshaping themselves? Or are they just dancing around here?

The answer is a big yes to true re-invention.

General Electric went on line to find suppliers -- and cut costs tremendously.l In two years,
GE plans to buy $5 billion of goods over the Internet, and expects to save $500 million.

Dell Computers saw 1997 Internet sales increase from less than $1 million per day in January
-- to daily sales of $6 million several times in December.

Cisco Systems closed 1996 W1th $100 million in sales on the Internet. By the end of 1997,
sales topped $1 billion.

It is small businesses, too. When I was in Michigan last week, I heard an amazing number:
750 computer-related firms in the state export. This is Michigan, smokestack America -- not
Silicon Valley.

E-commerce gives small and medium-sized firms immediate access to worldwide markets
without the need for overseas trips or overseas reps.

On the retail front, we see two types of distinct activity. First, direct access -- as when music
is downloaded directly from a company to a customer's computer.

And second, orders for goods to be delivered physically. For example, Auto-by-Tel is a web- '
based automotive marketplace. Last year, it generated $500 million in sales and processed
100,000 purchase requests -- each month. '

So, what is the report telling us?

That the digital economy is alive and well and growing; that some businesses and workers are
reaping the benefits; that businesses of all sizes should prepare for the digital economy;
and that, given the new role of electromc commerce, government should re-think the way it looks
at the economy.

To that end, at Commerce, I want to improve our surveys that measure GDP, in order to better
capture the value of these technologies. I have asked Congress for the funds to do so.




As you know, our approach to e-commerce is that the private sector should lead.
Government's role is to establish a climate where electronic commerce can flourish. We prefer
private contracts over government regulation. And, where we need to act,
the private sector should be part of the dialogue.

I am obviously focusing on adequate protection of intellectual property on-line. It is
staggering to think that one day people with-a computer may get every song ever sung,
every movie ever made, every creative work ever created.

My children would tell me: this is big. It is also big for the entertainment industry, and
clearly you can see their concerns.

The Administration negotiated two treaties in 1996: the World Intellectual Property
Organization Copyright Treaty, and the Performances and Phonogram Treat. These set
international standards for protecting copyrighted works, musical performances,
and sound recording.

I am pleased to say that Rep. Hyde reéently moved the implementing legislation through his

- Committee. Senator Hatch is also working to move it through his Committee, soon after

Congress returns. I am also pleased to say that industry has reached an agreement in principle on
how to address the potential copyright liability of on-line service providers.

I call on Congress to move quickly to finish the work, so we can give a gift to consumers,
while protecting the artists. It is important that industry support these measures. We lead the
world in creating copyrightable works. We need to lead the world in protecting those works.

Another key issue is privacy. To me, this is the make or break issue. Look -- you can offer
the best products, the best selection, the best distribution. But consumers need to feel a
certain level of privacy.

They know companies can collect vast amounts of information and instantly analyze it. And
if they feel when they order a plane ticket or buy a stock, that their personal transactions are
being shared with others, then I say it will be the last time they do business on the Internet.

Last month, in an editorial, Business Week told businesses and I quote: "Time is running out.
The public does not trust its promises for self-regulation to ensure privacy. The polls show
that people don't believe that these voluntary standards are working. It's no wonder that the
public wants the government to step in immediately."

Now is the time for industry to act. President Clinton has called for a self-regulatory
approach to privacy. This would stand on four pillars:

. One, awareness. Consumers need to know who is collecting personal information, how it

will be used, and how they may limit disclosure. .




. Two, choice. Consumers should have an option as to if and how their personal
information is used. 3
. Three, data security. Companies with personal information must take reasonable
measures to assure reliability and protection from loss, misuse, alteration, or destruction.

. - And, four, access. Consumers should have reasonable access to personal records held by
companies and be able to correct or amend them. '

‘The truth is, industry has been slow to put these protections in place. While the pace has
picked up recently, the July 1st deadline when I report the progress to the President is looming. I
very much want this to be a positive report. And I would like to use this opportunity to
encourage industry to meet this challenge. :

I hope you move quickly to establish an overarching, self-regulatory effort that includes
consumer representation.

Let me say, I am also working quickly to end federal involvement in Internet addressing. We
have put forward a plan. We are reviewing the comments. And we will move ahead to put
this into private hands.

transactions worldwide. A key element of this is recognition and enforcement of electronic

‘ We are also working to develop a uniform commercial legal framework for electronic
signatures.

We have recently proposed an international convention that supports two goals: recognition of-
signatures for legal and commercial purposes; and expressly allowing a full range of
authentication technologies and business applications.

And one last issue I want to address is security, in particular, encryption. Good security is
essential. If you don't have confidence your message or transaction will go only to
its intended destination and will not be intercepted, and read, or changed by someone else e-
commerce ‘will never fulfill its potential.

The President is trying to pursue a policy that balances law enforcement, national security,
privacy and commercial interests. At the same time, that policy must be pursued in light of the
realities of a global economy. This issue cannot be considered in a vacuum any more than any
other economic issue. - ‘

The reality is that encryption products are rapidly multiplying in the global market. At the
end of 1997, we estimate there were 656 encryption products in 29 countries outside the United
States. There are major producers in Germany, Ireland, Canada, Israel and Great Britain. They
are competitive with anything U.S. producers can make. And they can supply almost all the

‘ needs of computer networks.




And most of these producers do not need an export license if they want to ship encryption
software -- a tremendous market advantage. Our policy, ironically, encourages the growth of
foreign producers at the same time it retards growth here.

The truth is that while our policy goal -- balance -- is the right one, our implementation has
‘been a failure. We have not been able to agree -- amongst ourselves or with the business
community -- on how to reach that balance. '

We have not been able to agree on what products can be exported, on how to implement the
policies that we have announced, such as that concerning financial institutions. And we have not
been able to agree on what we want to encourage companies to do or on what we want Congress
to do.

In turn, our own paralysis has made it difficult to persuade other nations to pursue policies
similar to ours. Without the cooperation of other nations, the global market is rendering our
policy obsolete. And I fear that will soon make our products obsolete as well.

The lack of agreement is caused by the unwillingness to compromise. There are solutions out
there. Solutions that would meet some of law enforcement's needs without compromising the
concerns of the privacy and business communities. But I fear our search has thus far been more
symbolic than sincere.

The cost of our failure will be high. Law enforcement is foregoing the opportunity to have
some problems addressed, while effectively forcing our producers to go overseas or fall off the
cutting edge of the market.

The ultimate result will be foreign dominance of the- market. This means a loss of jobs here,
and products that do not meet either our law enforcement or national securlty needs. We are
headed down a lose-lose path. And we have to get back to win-win.

We've talked a lot about this for several years. We can talk some more. But without a
commitment on all sides to settle for less than 100 percent we are no closer to resolution than we
were when we began

So, I say to you today that I intend to make a renewed effort to achieve that willingness to
compromise inside the government. And I hope all of you will do the same among your
colleagues.

Let me close on this. Tonight, I travel with President Clinton to South America, as we work
to bring free trade to the hemisphere. Seventy years ago, Herbert Hoover -- one of my
predecessors -- was our first president to ever visit South America. Ironically, he went there to
inaugurate air mail service.

Knowing President Clinton, he will head straight to a school, to check our e-mail service. He
knows, better than anyone, that in the information age, no matter where you live, we can widen

.




the circle of opportunity, so more people can make more out of their lives.

That is what this report is all about. It shows -- clearly -- that technology is re-shaping this
economy and transforming businesses and consumers.

We have made gigabytes of progress. And, yes, there are more challenges ahead. So, I look
forward to working, together, to forever change the face of commerce, to provide more economic
opportunities, and to empower consumers as never before.

Thank you very much.
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