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COUNCIL OF ECONOMIC ADVISERS
HISTORY PROJECT
1993 - 2600

{. Oreanizational and Persunnel Changes

A, Chair und Members of the Courncil

The first Chair of the Council of Economic Advisers under President Clinton wus Laura
D’ Andres Tyson, While chairing the Council, Dr. Tysen wus on leave from the University of
California ut- Berkeley where she was Professor of Bconumics and Business Administration and
Director of the Berkeley Roundtable on the International Econormy. ‘

The other two members of President Clinton’s first Couneil were Alan 8. Blinder and
Jaseph B. Suglitz. Dy, Blinder was on leave trom Princeton University whare he was the Gorden
5. Rentschler Memorial Professor of Economics. De. Stigliz was oa leave from Sunford
University where he was the Joan Keany Professor of Economics.

In June 1994, Dy, Blinder wus appointed w3 Vice Chair of the Board of Gaverpors of the
Federal Reserve System thus creating a vacancy at the Counctl, Martin M. Butly was named 10
replace hint on June 36, 1995, Dr. Baily was on leave from the University of Maryland where he
was Professor of Economics,

On Febreary 21, (995, Laurs D" Andrea Tyson was appointed ¢ Assistant 1o the .
Prasident and Director of the National Economic Council and in June 1993, Joseph E. Stiglitz
whe had been o Member of the Council since 1993 was named Chair of the CEA thus creating a
vacancy for a Member.,  in Juouary 1996, Alicla HL Munnell who bad been Assistant Secretary
for Eeonoraic Policy at the Depurtment of Tressury since 1993 was appointed o the Council to
replace Joseph Stighu

In August 1996, Mudtin Baily resigned 1o join the Global Institute «t MeKinsey and
Company, Inc. The President appointed Jeffrey A, Frankel in Aprit 1997, He was on leave
from the University of Californiu at Berkeley where he was Professor of Economics.

in February 1997, Joseph E. Stiglitz resigned to tuke i position at the World Bank as
Senior Vice President, Development Economics & Chief Economist. On Febnuary 18, 1997,
Janet L. Yellen, who was o Member of the Board of Governors of the Federal Raserve wus
apputniet, ‘ :

In August 1997, Aliciu H. Munnel! resigned and took 1 position at Boston College as the
Peter F. Drucker Chwr in Mansgement & Science. Rebecea Blank who was appointed in Octaber
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1998 succeeded her. Dr. Blank was on leave from Northwestern University where she was
Protessor of Economics.

In March 1999, Jeffrey Frankel resigned to take a position at the John F. Kennedy
Schoo! of Government at Harvard University where he holds the Harpel Chair for Capital
Formation and Growth. Robert Z. Lawrence, who is on leave from the John F. Kennedy School
of Government a1 Harvard where he is the Albert L. Williams Professor of International Trade
and Investment at the Center for Business and Government, succeeded him.

In July 1999, Rebecca M. Blank resigned to take a position at the University of Michigan
where she i3 the Henry Carter Adams Professor of Policy and Dean of the School of Public
Policy. On November 17, 1999 the Presiclent nominated Kathryn L. Shaw (o succeed Rebecca
Blunk. Dr. Shaw is on leave from Carnegie Mellon University, where she is Professor of
Economics in the Business School. ’

In August 1999, Junet L. Yellen resigned to return to the Huas School of Business at the
University of California at Berkeley. The President appointed Dr. Martin N. Baily on August (2,
1999 10 succeed Dr. Yellen. Dr. Baily had served previously as & Member of the Council from
June 1995 1o August 1996.

B. Staff Positions

In 1993, the new position-of Chief of Staff of the Council was created. The first Chief of
Staff was Thomas P. ODonnell, formerly of Patton, Boggs & Blow. He resigned in April 1995
to 1ake a position as Chicf of Staff at the National Economic Council. M. Michele Jolin,
formerly of Senutor Barbara Boxer’s office succeeded him. M. Michele Jolin resigned in April
1999 10 accept a position as Vice President and Senior Project Manager of [nnovative Learning
Initiatives at Ashoka: Innovators for the Public. She was succeeded by Audrey Choi, formerly
Domestic Policy Advisor to the Vice President.

The Council created a Macroeconomic Forecasting Office headed by a Director, who
managed the work of several staff economists and research Assistants, directed and managed the
production of the almost daily memoranda to the President on the subject of major economic
data releuses.

The Council established a position for a Chief Economist who served us editor of the
Weekly Economic Bricfing (WEB) and directed several research assistants in the preparation of
the WEB, '

Over the past eight yeurs, CEA hus taken on a more technological complex direction. -
Following the retirement of an administrative support employee in 1997, a research assistant was
added to the statistical office to provide more technical support. '

Senior stalf at the Council during the year consisted of the Chiet of Stafl, the Senior
Statistician, senior ecenomists, staff economaists and research assistants, Senior und stuff
cconomists and rescarch assistants usvally come from academic institutions, research institutions
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or other goverament agencies. The mujority of the staff changed every year, The support staff
is ¢onstant and consists of & Senior Statistician, two Statisticians , a stabisticad Assistant, o
Research Assistant, an Administrative Officer, six Executive Assistants and one Program
Assivtany,

A contrastor, Michael Treadway, provided editorial assistance in the preparation of the
Boonomic Reports fram 1994 through 2000

The Council experienced a traumatic period in {995 when the Senate Commintee on
Appropriations approved $3.4 million for the CEA funding for FY'96 und the Houss of
Representatives terminated the funding during its appropriation process. With the help of former
Chairmen, seademic and bBusiness economists and even some journalists defending the Council
as an unbissed source of sound eeonomic advice, funding was restored and the Council
continued its work as usual ' '

€. Mission

The Council was established by the Employment Act of 1946 to provide the President
with objective econormic analysis and advice on the development and implementation of a wide
range of domestic and international economic policy issues.

The Council was invelved on every level of economic policy muking. All economic
policy was coordinuted tarough the Nutional Economic Council, which was establighed by the
President by Executive Order on fanuary 25, 1993, The Chair of the CEA was ¢ member of this
Counil,

The Council continued to prepure the Evonomic Report of the President and The Annual
Reporr of the Council of Economic Advivers.

The Council initiated a new project under this Administration. It was the Weekly
Eeonomic Briefing tor the President, the Vice President and the President’s ather senior
ceonomic and policy udvisers. Oral briefings wers conducied by the Chalr and atiended by the
two members. The Council, in cooperation with the Office of the Vice President, prepured o
writlen briefing, which provided anulysis of current economic developments, more extended
discussions of u wide range of economic issues and problems, and summaries of econamic ‘
developments in different regions and seciors of the sconomy. The report was distributed Frday
of gach week and served as a basis for the orai briefings.

In addition to the Economic Report of the Presiden:, the Council wug called upon to
prepare numgrous other reports analyzing various issues as they affected the economy. They are
fisted us Appendix AL
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i3 Operating Methods

The Chutrrnan represented the Council at Cabinel meetings and various other high-level
meetings inciuding those of the National Security Council focusing on economic issues, daily
White House semor statf meetings, budgel team meeungs with the President and many other
formal und informal mectings with the President, senior White House staff, and other senior
government officiuls. The Chairman 15 one of s1x members of the Principals Commitiee of the
newly estublished Nuttonal Economic Council and is a8 member of the Domestic Policy Council.
The Chairman 1s the Council’s chief public spokesperson.

The Chairman and the Members work a8 a team on most economic policy issues, They
panticipated in the deliberations of the National Economic Council

The Chief of S1aff pluyed a very vital and necessary role in the everyday operation of the
Council. The Chief of Staft direcied the scheduling, preparation, and production of the
Economic Repurt of the President, Regolar meetings, weekly umplilication and conference calls
provided the Chief of Staff with the Issucs, policy initiatives und legishtion that were important
1 the Administrution, The Chief of Staff relaved this information 1o the Chuleman. Press
bricfings, TV interviews, and spaeches were regularly scheduled for the Chairmun as a way of
presenting the Administraiion’s message on domestic and international policies,

1. Interuzency Relutions

Buring 1993, the Council worked with most ali Cabinet Departments in publishing the
Economic Feport of the President. Their input, comments, suggestions and odits are soliciied
and implemenited during the writing und publishiog of this Report,

The Chair and the Members reguiarly exchunged inlormation and met with the Chairman
and Members of the Board of Governors of the Federal Reserve System to discuss the economic
outlouk and monetary poticy, .

The Council worked to improve the quality of govemnmerst economic statistics. The
Councit urged increased funding for economic and demographic statistics in interagency
discussions and in deliberations over Federal bodget priorities,

The Council worked with officials from the Department of the Treusury, the Office of
Munagement and Budget and other members of the President’s economic team on
mucrocconomic policy issues, The Council, the Department of the Treasury, and the Office of
Management and Budget {OMB} ~ the “Troika” produced the economic forecasts that underlie
the Administration’s budget projections. The Chairman and the Members met regularly with
Members of the Federal Reserve Bowrd to discuss the cconomic outlook and monetury policy.

The Counct] worked with the Department of Transportation 1o develop the
Administrution’s Civil Aviation [mistive. At the request of the President, Dr. Tyson also
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served on the Nationzl Commission for a Strong, Competitive Airline [ndustry, The Council also
assisied in the development of the Administration’s Domestic Nutural Gas and Ot Inudative,
issted by the Department of Energy.

In 1997, the Council worked with the Department of Education, and the Office of
Manzgement and Budget to develop reforms of the coliege financial aid system to make 2 fairer
and more efficient, ' ’

L. 1993

The Council advised the President on all mujor macroeconamic issugs in 1993, The
Council prepared for the President, the Vice President and the White House senior staff a
comprehensive series of memoranda on the statistics! releases that help monitor UL 8. cconomic
activity. It also prepared speciai analyses of economic policy issues and briefing papers on
significant economic events, such as the 1993 floods in the Midwest {und the earthguake in
southern California early in 1994,

International economic issues were a high priogity for the Council in 1993, All thres
members continued the Council’s active role in the Organization of Economic Cooperation and
Development (QECD). Dr. Tyson attended the OECD's Economic Policy Commitee meeting in
Paris in May and served a3 its Acting Chair in November. Dr. Blinder led the U, 8 delegation o
the OECD to assess UL 5. cconomic palicy and was o member of the UL S, delegution 10 OECD
Working Pasty 3 on macrosconomic policy coordination. Dr. Stiglitz headed the U.S. delegation
to OECD Working Party 1 miectings on microcconomic sod structeral issues, Senior staff
rnembers represented the Council at the semiannual short-term Economic Projections meetings at

Cthe QECD in Paris and at the annua] Asia-Pacific Economic Experts Mectings in Sydney. The
goal of thess meetings was to suppott the coordination of macro-cconamic policies (o promale
sconomic growih, The Chair and the other Members helped formalate Administration policies
that hrought to completion two major trade agreements, the North American Free Trade
Agreement and the Uruguay Round of GATT, and provided cconomic analyses of the
implications of those agreements for the UL 8. economy. The Council also pasticipated in
formuiating other Administralion policies in (he international areng, including such important
initintives ns the National Export Strategy, and the ongoing evaluation of the economic
relatignship between the United Sunies and the People’s Republic of China,

Dr. Tyson and Dr. Blinder were deeply involved in the negotiations of the United States-
fepun Framework for g New Beonomic Partnership, with Dr. Blinder making two trips o Japan
a3 part of the negotiations. The Council also engaged in discussions with Japan’s Economic
Planning Agency on the currsat sceou imbalances and other mucroeconomic issues. The
Council was involved throughout the yeur in Administration policies for advancing cconomic
seform in the formor Soviet Union. Dr, Suglitz traveled 1o Russia and Ukraine and established
an official relationship with the Russian Governmont Working Center for Economic Reform,

The Council provided the President with regular briefings on international developments
wind was particularly active i the prepurations for the Asia-Pacific Economic Cooperation
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{APEC) Ministerial meeting and the first-ever APEC leatlers’ meeting hosted by the President in
Seattle.

Dr. «Suighitz played an important role 1o the development of two Executive Orders - ong
on regulatory planning and review and another on the Nalion's infrastructure,  Each order
directs execuiive branch agencies to rely upon cost-benefit analysis when identifving approprisic
ragulatory approaches and when determining which infrustructure projects should be undertaken.
£3r, Stiglitz also served es co-chair of 2 commitize of ihe Administration’s Regulatory Waorking
Group studying cost-benefit analysis methodelogy and be participated in a number of working
graups on financial markets and economic development. Dr. Tyson and Dr. Stiglitz worked
closely with the Vice President and other Administration officials in developing legisintive
proposals for wlecommaunications regulation, In addition, Dr. Tyson and the other Members
were involved in analvzing various proposals for bunk regulatory agency consolidation,

The Chair was 2 member of the Health Care Task Force headed by the First Ludy and the
Council was involved with the health care reform effort, especially in analyzing the economic
eftects of reform options. The Council also helped develop the tax, empowerment zone und
enterprise communities’ provision of the 1993 Omaibus Budget Reconciliation Act {OBRA)
Chair Tyson was a member of the President’s Community Enterprise Board. In addition, the
Council participated in the development of the Administration’s work force security and welfure
reform initiatives and in the design of the Administration’s defense refnvesiment inttiative. Dr
Tyson was appointed a member of the President’s National Science and Technology Council and
wiy appoimed the Administration's representative of the Competitiveness Policy Council. Dr,
Tyson and Dr. Stightz both served on the Administration’s Weliare Reform Task Force,

Dr. Snghtz was particularly active in the Administration’s environmental pohicymaking
efforts. He chaired the Subcoramittes on Economics Rescarch on Natura] Resources und
Environmery, created 1o identify key research areus in economics commaon 1o many
environmental quality and nutural resource management issues, He was also agtively involved in
developing the Administration’s proposals for Superfund reauthorization, Clean Water Act
reauthorization, and the President’s Chimate Change Action Plun.

Vo 1554

During 1994, the Council continued to prepare for the President, the Vice President, and
the White House senior staff o comprehensive senes of memoranda monitoring key economic
indicators and analyzing current macroeconomic events. The Council also prepaced special
aralyses of economic policy issues and briefing papers on extraordinary €conomic events, such
as California "a Northadge eanthquake disaster in January and the Mexican financial situation
later in the vear. Council senior economists also prepared in-depth studies of poteatial output,
siruciural budgel deficits, and a regular monitor of 1nflationary trends.

The Counci! plaved & leading rols in discussions of macrocconomic policy issues with
gfficials from the Deportment of the Treasury, the Office of Muanagement and Budgay, and ather
members of the President’s economic policy team, and was a key participant in the formulation
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of the Administration”s economic policies through various Cabinegt and sub-Cabinet working
groups. As part of this effort, the Council provided an economic assessment of various policy
ininatives that were under discussion in the Congress, including the proposed balanced budget
amgndment 1o the Constitution, dynamic scoring of the budget and welfare reform, The Council
also carefully monitored the response of the interest-sensitive sectors of the economy to the
senes of monetury lightening steps taken by the Federal Reserve beginning in February,

International ecoenomic issues geeupied much of the efforts of the Council in 1994, Dy,
Tyson and the other Members helped formulate Administration policies that brought the
Uruguay Roeund negotiations of the General Agreement on Tarifts and Trade to completion and
subsequent Congr ESbiQndl approval. The Council also provided analyses of the implications of

the Ureguay Round agreements and the North American Free Trade Agreement for the UL S,
Economy,

Ihe Council was intensely invelved in the preparatory work for the Administration’s
mujor regional initiatives at the November Asiu-Pacific Bronamic Cooperation {APEC) mecting
in Bogor, Indonesia and the December Summit of the Americas tn Miami. Dr. Tyson was
actively involved in the negotiations under the U.S.-Jupan Framework for a New Economic
Fartnership and in the ongoing examination of U. S. relations with China and 318 place in the
world feading system. i

The Council actively participated in the Organization for Bconomic Co-aperation and
D»vclogzmm (OECD]}. The Council led the U. 8. Delegation 1o the OECD’s semiannual
Fconomic Policy Commitiee meetings and the CEA Chair heads the Commitiee. The Couneil
was ulso part of the delegation to the OECD Ministerial meelings, which are held once a year,
Both of these meetings are held in Paris, France. The Council sctively participased in the
proparations for the econarmic summit of the Group of Seven (G-7) nations in Naples,

Dr. Tyson served on the Community Empowerment Board, the committee responsible for
implementation of the empuwerment zone and enterprise community provisions of the Omnibus
Budget Reconciliwtion Act of 1993,

D, Tyson was g member of the Administration’s Health Care Task Force, with particuiar
“responsibility for assessing the likely economic effects of various reform aptions.

Dr. Stighitz chaired the Nattonal Science and Technology (NSTCY Subcommiitee on.
Social and Eeonomic Sciences Research ynder the NSTC Committee on Environment and
Nutural Resources. He was an active participant in the Intergovernmental Panel on Clinte
Change. Me also participated in an interagency workmB group formed o assess the condition of
the oil and gas industry.

Or, Tyson and Dr. Stighitz also played roles 13 the Administration’s reinventing
government ¢fforts, particularly with respect to the Departments of Energy, Transportution, and
Housing and Urban Development. Dr. Stighitz continued as co-chair of the sub-group on benelit-
cost unalysis of the Admiaisteation’s Regulutory Working Group and co-chaired the working
group on reviewing regulation of finuncial services. Dr. Tyson and Dr. Stightz were uctive in
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the Administeation’s efforts to formulate policy in telecommunications; in June, Dr. Stiglitz
supervised the preparation of a Council White Puper, titled “Economic Benefits of the
Administrarion’s Legislative Proposals for Telecommunications.”

The Council engaged in & number of efforts aimed af improving the Nation’s agricaltural
and resource management policles. With the support of the Vice President’s office, the Countil
and the Office of Science and Technology Policy initiated an interagency working group on
biaenergy. This work included the evaluation of the prospective economic viability of bioenergy
in future decades and strategies for research, development, und demonstration. The Council,
primarily through Dr, Tyson and Dr. Stighiz, has been a key participant in Administration
deliberanions on renuthorization of the furm bill
V. 1995

4

In 1993, the Council spent a substantial smount of 1ime on budget and tax issues. The
Council pacticipated in the preparation of the President’s bolanced budget proposal, The
Council also participaied exiensively in meetings on a range of budget issues, including
Medicare and Medicaid, discretionary spending priorities, the Administration’s tax proposals und
the climination of corpovate subsidies and loophoics. In addition, the Counail participated in
consultations with the Congressional Budget Office (CBO) on the economic assemptions that
were developed for the 7-year balanced budger plan.

The Couacil prepared, with the Department of Labar, a report titled " Educaring America:
Au Investment for Our Funere,” which presented the overwhelming evidence on the beneficial
impuct of education on our workers and on our economy.  The Coungil also prepared 2 report
titled “Supporiing Research and Developient 1o promote Economic Urrowth: The Pederal
Government’s Role.” which describes the Pederal rofe in research and development (R&D) and
the impertance of R&D investments 1o economic growth,

The Counci} was active in the National Economic CouncitNationad Securnity Council
international economic policy process, providing both echnicnl and anulvticon! support and pulicy
guidance. The Council’s role included policy dovelopment and plunning for the G.7 Economic
Summit in Halilux, the APEC leaders meeting in Osuka, the Denver Ministeriad for the
Hemispherie Initiative and the US-EU Summit, The Council also participated at the policy and
analytcal level in preparation for trade negotiations, including those with Jupio on autos and
auto parts, ind with China on market access and intellectual property.

The Council focused on the impact of intemational trade and financial developments on
overall U. 8. econormic performance and on UL S, finuncinl markess. The Couecd bas used 1ts
expertise on developments in other counleies o identify lessons, successes as well as fatlures, o
be gleaned from policy initiatives undestaken elsewhere. The Weekly Economic Briefing
reguiurly included articles on internaiionial cvents and issues.

The Councit was an active participant in the Adminigiration’s Re-inventing Government”
effart which has made government agencies more efficient and more performance oriented and
has revised and eliminated thousands of pages of regulations.



The Council was invelved in efforts to implement comprehensive and procompetitive
reform of telecommunications policy. These efforts are reflected in the sweeping new
telecommunications legislation pussed by the Congress in early 1996, The Council also played
an importand role in ongoing efforts to restructure INTELSAT, an international satellite
congortium, to promote more competition in the market for satellite communications services
while presesving universal aceess 1o such services,

The Council was active in various issues aftecting natural resources und the enviranment,
The Council assisted the Vice President in developing a program for reinventing environmental
regulation.  As part of that effort the Council helped 1o develop options for expanding the use of
murket-bused policies for air pollution conyol, The Council was involved in addressing
adminisirative and legislative changes 1o the Nation's programs for managing hazardous wastes
and cleaning up contaminated sites. The Courncil also participated in ongoing assessments of
poticies for addressing climate chupge. The Council was actively involved in the preparation of
the Administration’s positions on rextthonization of the Farm Bill and Dr. Martin Butly chaired
an interagency group responsible for developing options to fund land acquisition and restoration
projects in the BEverglades. '

Dr. Stiglitz and Dr. Mutnell played key roles in assessing the implications of welfure
reform policy, including the consequences of block grants, They also participeted in the
Administration’s cfforts to anticipate the impact of welfare reform on child poverty rates. In
addition, Dy, Munnell participated in working groups on urbun policy and initiatives for children.

VI 1896 - ‘

The Council continued to take part in discussions about the President’s balanced budget
plan, '

The Council, together with the Department of Labor, prepared a report titled “Job
Creation and Employment Opportunities: The United States Labor Market, [993-1996,” which
analyzed the Amencan economy’s robust employment growth, the naturg of the jobs being
created, and the incidence of job displacement. This repost concluded that over two-thirds {68
percent) of the net job growth in fuli-time employment between February 1994 and February
1996 occurred in industry/occupation categories that paid above-median wages. The Council
also prepured 2 background report titled "Promoting Economic Growth,” which discussed the
challenge of increasing the underlying productivity growth rate of the U. S, economy.

The Council was an active participant in the international economic policymaking
process theaugh the National Economic Council and the National Security Council, providing
both technival and analytic support and policy guidance. The Council engaged in interagency
discussions dealing with such topics as U, 8. Trade remedy laws (antidumping, countervailing
duties, suleguards, and Section 301 actions) the U 8. balance of payments; cross-border
investment; international aspects of telecommunications and information technology, integrining
Russia, China and other newly market-oriented economics into the world econotnic ordet, and
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the ageadas of multilateral and regional fora such as the Werld Trade Organization, the Asia-
Pueeific BEeonomie Cooperation forum, and the North American Free Trade Agreement.

Div Stighies led o UL S, delegation 1o the Information Society and Development (ISAD)
Conference in South Africa. The ISAD Conference, which followed the 1993 G-7 Ministerial
Conference on the Information Society held in Brussels, was designed o extend acceptance of
the Clobal Information Infrastructure principles, first articulated by the Vice Pesident in 19894 10
the developing world, Dr. Sugilitz also led a U. S. delegation to Ching, where he met with top
Chinese officials to iniliate a dialogue on cconomic issues between the Councit and China's State
Planning Commission,

The Council was involved in efforts o implement the 1996 telecommunications reform
bill. The Council worked with the Vice President, the Nutional Economic Council and the
Departments of Justice and Commerce o develop Administration policies regarding ‘
interconnection of lelepbone compettors. Dr. Tunothy 1 Brennan, the senior economisis on
Regulation, Indusiriat Ovganization] and Aatitrust, participated in economists’ forum at the
Federal Communicutions Commission to examine various aspects of allowing local wlephone
companies to provide tong-distunce service, The Council also promoted participation in
spectrum auctiony held by the Pederal Communications Commission and pluyed an important
role in ongoing effarts o restructure INTELSAT and lnmarsat (the intemational suiellie
consortind.

The Council participated in the oogoing sssessment of globul ¢limute ¢hange policies.
The Council was also active in discussions on the Superfund program and other issues relating 1o
the management of hazardous wastes. The Council helped assess the reauthorization of the
Clean Water Agt und the Safe Drinking Water Act and evaluated the drafts of the Environmental
Prowction Agency’s Mecury and Utility reporis reguired by the Clean Air Act Amendments of
1994,

The Council plaved an unportant role i agricultural policy reform, most aotably the
Administration’s continuing efforis to implement the 1996 Parm Act. The Council also advised
on the opertion of agecultural trude programs, tocluding the sugar program and various farm
eXport subsidy programs.

Vit pou7

The Council continued to take part in discussions about the President’s balanced budget
plan. The Council also participaied in meetings on a range of budget issues including Medicare
reform, discretionary sponding priorities, and the Adminisirntion’s tax proposals.” The Council
purticiputed n dscussions regarding proposals to strengthen the Social Security system, and in
an interugency offort to develop 2 package of proposed reforms to the private pension system 10
prommots highey reies of nutional suvings and greater retirement seeurily.

The Council participated in the Working Group on Financial Markets, and interagency
group that mondors developments reluted (o financial markets and the banking scctor,
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The Counci! continued 1o be an active participant in the internamtional economic
policymaking process through the NEC and the National Security Council. The Council helped
assess the economic impact of international sanctions against foreign nations, and the efficacy of
relaxing restrictions in the US.-Japan civil aviation market. The Council took an active role on a
tange of other international economic issues, including evaluating and explaining the case for
trade liberahization, the Administration’s policy approach 10 Asia’s financial turmaoid, U. 8. trade
remedy faws (antidumping, countervailing duties, safeguards, and Section 301 actions) and the
agendas of multilateral and regional forums such as the World Trade QOrgamization, the Asia-
Pacific Economic Cooperation forum, and the proposed Free Trade Area of the Americas.

The Council played a significant role in preparing both the Administration’s 1997 Study
on the Operation and Effects of the North American Free Trade Agreement und the 1997 APEC
“conomic Qutleok,

The Council was actively involved in the President’s Initistive on Race and coordinated
a document that presested important indicators of social and econamic wéll being by ruce and
ethrvicity for use by o national audience including educutors and policymukoers,

{n Muy, the Council issued a report titled Explaining the Decline in Welfare Receint,
1993 w0 12906,

The Council was invalved ip White House conferences on early childhood development
and childeare, In conjunction with the early childhood development conference, the Council
refeused u white paper ttled The First Three Yours: Invesnnents That Pay.

As « follow-up to the White House child care conference, the Council issued a report
titled The Economics of ChildCare. ‘

In the urens of regulation and competition policy, the Council helped develop important
Administration initiatives to improve the performance of markets, both domestically and
imernationally. On the domestic front the Council took part in interagency efforts to increuse
competition in ¢lectric power market in a manner consistent with importsnt eavironmental and
social objectives. The Council contribuied to the Adminisiration’s analysis of whether and how
much to reform product liability law, and to discussions of the Federal Communications
Commission’s methods for pricing ielecommunications services, The Council also worked with
the Federal Trude Commission, the Department of Justice, and the Department of the Treasury to
consider guastions raised by the proposed industry-wide tobacoo settlement,

The Council took part in the inleragency evaluation of National Ambient Air Quality
Standards tor nzone and particulute matter under the Clean Air Act and the implementation pluns
for the revised standards, The Cauncil was actively involved in the development and analysis of
the Adminisiration’s globul climate change policy. ‘
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VIIL 1998

The Council participated in the Working Group on Financial Murkets, an interagency
group that monitors developments related (o Ninancial murkets and the banking secter.  The
group included representatives from the Treasury, the Federy! Reserve, the National Economic
Council, and various regulalory agencies.

The Council took an active role in developing policies to respond to financial rmaoi} in
Asiu, Russin, and Latin Amenica, including, for example, the Astan Growth and Recovery
[mitiative, designed to accelerate the resteucturing of bank and corporate debt in some couniries
affected by the Asian erisis. The Council also menitored eloscly the effects of the Asian crisis
on U, S, trade.  [n addition, the Council uctively participated iy the developent of proposals to
reform the international financial architecturs.

The Council was involved in a range of other international economic issues, including
evaluating und explaining the cuse for trade Hberalization, UL 8. uade remedy Laws (antidumping,
countervailing duties, safeguards, and Section 301 actions), sunctions policy, and the agendas of
multilateral and regional forums such as the World Trade Orgunization and the Asia-Pacific’
Economic Cooperation {forum. Dr. Yellen wsiified before the Senate Finance Commitige on the
causes and consequences of the U, §. Trade deficit.

The Ceuncil continued its annual meetings with the Economic Planning Agency of Japan
and the State Development and Planning Commission of China, the Council’s counterpats in
thoge countries and began to meet with France™s riew Council of Bconomie Analysis. In May of
1998, Dr. Yellen ked a delegution of U. S, economic officials, including representatives of the
Depariment of Commerce and Treasury and the Board of Governors of the Federal Reserve
System, to Chinu to continue discussions about Ching's economy and economic reforms. Dr.
Yeilen also participated in the Presideot’s trip to China in June und in November, she traveled to
Japan, as purt of the President’s official visiy, to discuss Jupan's coconomy and economic reforms.

The Council coptinued 88 active involvement in the Pregident’s Initiitive on Roce. Tt
covrdinated the production and release of a document presenting impostant indicators of social
and veonormic well being by ruce and ethaicity for use by anational audience including educitors
and policymakers, The Council helped coordinate a major conference on racial trends in the
United Staluss, sponsured by the President’s Inittative on Ruce und organized by the ‘Jatxenat
Rescareh Research Council.

In June 1998 the Counci! issued a report titled Explaining Trends in the Gender Wage
Gap. The report concluded that although the gap between women and men’s wages has’
narrewed substantially since the signing of the Equal Pay Act in 1963, a significant wage gap
remnains, which cannot be explained by differences between male and female workers in labor
miarket experience and in ihe characteristics of jobs they held.
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In the areas of regulation and competition policy, the Council helped develop important
Adminigiration initintives to improve the performance of markets, both domestically and
internationally. On the domestic front the Council provided background information for and
participated in a review of merger effects and related policy Issues, and participated in
interagensy reviews of competition and pricing in various sectors of the transportation market,
The Chair testified before the Senate Judiciary Commiliee on the economic impact of mergers in
the United States. The Council also participated in a working group on consumer privacy policy
and in another group on natural disaster insurance. The Council worked 1o consider questions
raised by proposed tobacco legisiation. [t wus also engaged in issues related to the privatization
of the UL S, Enrichment Carporation.

The Counci] wus active in discussions on natural resources and the environment,
imchuding implementation of the Clean Air Act, as it applies to automobiles, power plants and
other polfution sources, ft was involved in the development and anulysis of the Administration’s
glohal climate chunge policy. - After the negotialion of the Kyoto Protocol, the Council
responded o requests rom the Congress and the public to analyze the economie mpact of the
clisnite change agreement. The Council led the preparation and release of the Administration’s
coonomic analysis, titled The Kyoro Protocol and the President's Policies to Adidress Climate
Chenge: Administration Economic Analysis, which was released i July, D Yellen testified on
six acoasions before several House and Senate commitiees regarding the Adminisiration’s
findings. The Council has been active in developing and promoting plans for the intemational
vading of emissions permits and other market mechanisrog to achieve the targets of the Kyvolo
Protocol most efficienily. To advance these plans, Members and staff traveled o and consulted
with officials from Argentina, Ching, France, and the Republic of Korea,

X, 19494

The Council took an active role in developing policies to respond to financial turmoil in
Latin America snd efsewhere, continuing the role it has taken following the series of emerging
market finonciad crises that began in 1997, The Council ulso monitored clusely the effects of the
Asian crisis on U, S, trude and actively participated in developing proposals 1o weform the
interrsdional financtd zrchitecture, ‘

The Council played an impoctant role in evaluating and expluining the case for trade
liberalization and UL S, purticipation in the multiluteral trading system. {18 involvement included
writing o white puper on Ameriea’'s feerest in the World Trode Organization. The Council was
also invalved in o vange of other international economic issues, including UL S, trade remedy
lows (untidummping, countervailing duties, sefeguards, and Scetion 301 actions) and sanctions
policy, Dr. Lawrence testified before the Trade Deficit Review Commission of the Senate on the
cuuses and consequences of the U, S, trade deficiL

Couneil members regularly met with representatives of the Council's counterpart
agencies in foreign countries. o5 well as with foreign trade ministers, other government officials
And members of the private sector. The Council often represents the United States st
internutional meelings and forums, such as meetings of the Economic Committee of the Asia
Pacilic,
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The Council continued to be a leading participant in the Qrganization for Economic
Cooperation and Development (OECD), the principal forwm for economic cooperation among
the high-income industry countries. The Council heads the U, 8. delegation 1o the semiannual
meetings of the QECD's Economic Policy Committee. Dr. Lawrence pacticipated in the

-OECD's Working Party 3 on mucrogcconomic policy and coordination. Charles F. Stong, Chief
Economist at the Council, participated in the OECD’s Working Party | meeting on structural
issues und attended the OECD’s workshop “Making Work Pay”. Dr. Lawrence also purticipated
in a meeling of suburbanite officials from the United States and Japan and was a member of the
Joint Economic Developrment Group mecting with the [sraeli government.

The Council was actively involved in reviewing and analyzing progress in the
telecommunications industry and other growing scetors of the digital economy, The Council was
active in ongoing interagency discussions involving the digits! economy and ook a leading rote
in {acilitating work on the wpic. Wark included reviewing and improving data collection
wetivities 10 beter assess the growth of electronic commerce; participation in the new OECD
Growth Project initiated at the May 2000 meeting of the OECD Council at the Manisterial level,
and sconomic anatysis of policy-related costs and barners 1o electronic commerce.

The Council also participuted actively in interagency discussions on regulation and
competition policy. On the Domestic front, the Council was involved n discussions ubout
merger policy, rail policy regarding inferconnestions, and the performance of agriculiural
markets. Discussions regarding regultatory eform in the broadcust industry und in the uir traffic
controf system wis also ongoing as was the monitoring of ssues related Lo the privanzation of
the U. S. Enrichment Corporation. The Council was also actively involved in severul issues
relating to international regulation and competition, including the effecis of gray market imports,
and has undertaken interagency discussions regacding the role of competition policy in the World
Trade Organization,

The Council was active during 1999 (n a range of policy discussions on natural resources
and the environment, including implementation of the Clean Air Act a8 it apphies 10 automobiles,
pelroleum refineries, power plants, and other poliution sources. Council Members and staff
participated in several Administration efforty 1o nssess ot supply issues, including the effects of
oil imports on the U, S, economy und planning for potential Y2K oif supply disnuptions. The
Coungil has also contributed to Administration initiatives on national ferest management.

The Council continues ity involvement in the anatysis of the Administrution’s global
climuie change policy, and Dr, Yellen westificd on two occasions before Sennte and House
committees on the economic buplications of the Kyoto Protocol. At a high-level CECD meeting
on Climute change, Dr, Lawrence participated in a discussidn on developing country
participation in the Kyoto Protocel. The Council was active in developing and promoting plans
for the internaional trading of emissions permits and other market mechanisms to achieve the
protocol’s lurgets as efficiently a8 possible, It also worked with a number of developing
countries 1o identify opportuaities for them to further contribute o the global effort o address
climate change. To advance these pluns, Members and staff consulied with officials from a
number of these countries and organizations, icluding Argentina, Australia, Bolivia, Canada,
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China, Colombia, the European Usios, Japan, Kazakhstan, Mexico, the OECD, and the Russian
Federation. In addition, the Council evaluated treads tn U, S, carbon dioxide emissions and
particvipated in Administration efforts 1w promote encrgy efficiency in the Federal Government.

X. 2460

The Council took part in discussions on a range of macroeconomic issues, with particular
tocus on the markets for energy and capiial. The Council engnged in discussions wilh other
agencics conceraing pressures in the market for oif and quantifying possible effects for the U. S.
cconomy. The Council continued (0 purticipate in the President’s Working Group on Finuncial
Muarkets, an interagency group that monitored developments related to financial markets and the
banking sector. In 2000 this group emphuasized continuing dersgulation of capital markets,
increasing internasional barmoaization across markess, and regulation of new linancial
wstruments. The Council continued to study a runge of budget and tax issues, including the
posilive effects of continued fiscal discipline for the economy. The Council worked closely with
OMB, Treasury, the Federal Reserve, NEC, as well as other government agencies in providing
analyses to lhe Administration on these topics of concern.

Over the past year, the Council released several research papers on microeconomic pelicy
issues. ' ' ‘

In April 2000, the Coungcil released & report titled The Uses of Censuy Dare: An
Analyiical Keview. This report examines the many ways that Census Bureas dola s used by the
Federal government, state and local government, business users, community groups, individuals,
and ucidemic reseurchers. : ‘

. In May 2008, the Council released a report titled Teens and Their Parents in the 217
Century: An Examination of Trends in Teen Behavior and the Role of Parental Involvemnent.
This report analyzes key trends in teen behavior and demonsirates that teens are more Likely to
maximize opportunities and avoid risks when parents are involved in their hves,

Atso m May 2000 the Council reloased s report titled Opportunities and Gender Pay.
Eqneity in New Economy Occupations fucusing on waomen in IT scoupations, The report finds
that curcers in five Key rapidly growing [T-relaied occupations provide excelicnt pay for both
men und women. However, the report shows that important employment and pay gender gaps
exist in these [T occupations, and concludes that policies that assist young women in their career
development, such as on-the-job training and meatoring, could help close these gender gaps.

In fupe 2000, the Council celensed 5 repont titled Educational Antainment and Success in
the New Economy: An Analysis of Challenges for Improving Hispanic Studenis ™ Achicvement. It
documents the gaps in educalional outcomes between Hispanics and non-Hispanic whites, The
siudy afso provides evidence about the increasing importance of education i the economic
success of Hispunics in the new economy,

In Sepiember 2000, the Council released a report titled Reaching the Uninsured:
Alternative Approaches to Expanding Healtly Insurance Access, The repart evaluited the
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efficacy and efficiency of tax deductions, tax eredits and government provided health care in
expanding health insurance coverage. 'The report found that direct provision of heahth insurance
through publc programs is the most efficient way of expanding health insurance to low-income

furmhies. .

The Council also released a report titled The Economic impact of Third-Generation
Wireless Technology. This report documented the expected benefits on a new generation of
wireless techaologies that provided high-speed maobile access 10 the Internet and other
communications networks, and explained why adequate spectrum is needed to provide these
. services efficiently.  The report was relessed (o conjunction with & Presidentia) Memorandum
directing Federal agencies to work together with the private sector (o identify suitable spectrum
for these new services. f : '

In Becember 2000, the Council release a report titled Phifwwthiropy in the Americon
Ecenonry. This report was requested by the President ag a follow-up to the 71998 White Houve
Conference on Philantiiropy. Itdiscusses rends in giving over the past several decades and
highlights the cconomic explanauons behind the ingreuse in donations. It finds that increases in
both the income und wealth of Americans played significant roles in the record high level of
philanthropy recorded in 1999, The report concludes with a discussion of opporunities
increase giving further in coming years.

The Council also purticipated in Admiaisteation working groups on several 15sues. The
Council provided analytical assistance to the National Economic Council (NEC) for a report on
the minimum wage. The Council purticipated in the review of the Occupational Safety and
Health Administration” proposed workplace ergonomic rules. The Council alse worked with the
Depatment of Health and Human Services and OMB in preparing an economic Impact unalysis
of the potentinl need for setting stundurds covering the clectronic ansmission of many
administrative and financizl transactions between insurers, providers and other health care
institutions. The Council’s cconomists participated in a series of mior-agency working groups
focusing on the Administration’s New Markets initiatives 10 Create opportunily i impovenshed
communities and the President’s Iinteragency Task Foree on Nonprofits and Government,
Additionally, the Council participated in a working group, erganized by the Office of the Vice
President, o coordinate Federal Empowerment Zone und Enterprise Communities activities. In
Junc 2000, the Community Empowerment Roard held s annual conference on Community
Empowerment, and Council member Kuthryn Shaw atiended and spoke in a breakout session.

The Council also participated actively in interugency discussions oo regulation,
privatization, and competition policy. Domestically the Council was involved in discussions
related 1o mergers, wlecommunications policy, air truffic control, airline reservation gystems, and
. the effects of government ownership on competition. The Council also continued to purticipste in
the Digitul Working Group, to diseuss such issues as business-to-business elecironic commerce
and the role of venture capital in fostering innovation,

The Council continued iis anaual meetings with the Economic Planning Agency of lapan
and the State Development and Planning Commission of China, the Council’s counterparts in

Ed
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those countries. The Council also met with Members of the State Council Office for
Restructuring the Economic System (SCORES) Delegation to discuss how information flowed in
a market economy. The Chairman of the Council continued to chair the Economic Policy
Committee meetings of the OECD and continued to be a part of the U. S. Delegation to the
OLECD’s Ministerial meetings. Dr. Kathryn Shaw participated in the Working Party | meetings
of the OECD while Dr. Robert Lawrence participated in the Working Party 3 Meetings as well
as the Econemic Development Review Committee (EDRC). The Chairman participated in a
brainstorming session hosted by the Prime Minister’s office on the New Economy in the United
Kingdom and continued his regular,-high level contacts with senior economic policy makers in
the U.K. Dr. Baily being the highest-ranking British-born member of the Administration and
the only Cabinet Member who was a naturalized immigrant from Britain was a naturul to
accompany the President on his trip to the United Kingdom and Ireland to advise the President
on economic issues and set up meetings with Irish and UK economic policymakers. This was
one of the Chairman’s final acts in this Administration, the other being the publication of the
2001 Economic Report of the President.

X1 Legislative Relations

The Council maintained a working relationship with the Legislative Branch and the
Chair/Chairman testified before the various Senate and House Committees or Subcommittees
whenever they were requested to do so. The Council also responded to numerous requests for
documents on the Administration’s analysis of the economic effects of global climate change.
The Council made every effort to respond as quickly and etficiently as possible. The Chairman,
Dr. Janet L. Yellen was asked and did testify thirtecn {13) times before various House and Senate
Committees on this subject. Copies of the testimony are listed as Appendix B. It was virtually
the same testimony before each commitice.

XII. External Relations

In 1993 the Council worked 1o improve the public’s understanding of economic issues
and the quality of economic information through regular briefings with the White House
financial and general press corps, periodic discussions with distinguished outside economists.
And meetings with leading business executives. The Chair and the other Members made
numerous presentations to outside orgunizations to explain the Administration’s economic
strategy and policies.

In 1994, the Council established the President’s Economic Policy Advisory Board,
comprised of distinguished academic and other private sector economists. Members of the
Board are recognized scholars in the fields of international trade, macroeconomics,
microeconomics, labor markets, and financial markets. The Board met approximately every 6
months 1o advise the Council and other high-runking members of the Administration’s economic
policy team on current policy issues. The Members of the Board were: Henry Aaron, The
Brookings Institution; Carliss Baldwin, Harvard Business School; Rudiger Dornbusch,
Mussachusetts [nstitute of Technology; Jeffrey Frankel, Institute for.International Economics;
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Paul Joskow, Massachusetts Institute of Technology; Charles Schultze, The Brookings
Institution and Robert M. Slow, Massachusetts Institute of Technology.

In 1999, the Council met with policy analysts of the AFL-CIO to share their
understanding of the state of the manufacturing sector and its importance to the economy. There
were also discussions on why manufacturing was important to the economy and policies to aid
the manufacturing sector.

Sclecied speeches by Chairs, Laura D' Andrea Tyson, Joseph E. Strglltz Janet L. Yellen
and Martin N. Baily are listed in Appendix C.

Appendix A,
Appendix B
Appendix C



" Appendix A

June 14, 1994 — Economic Benefits of the Administration’s Legislative Proposals for
Telecommunications.

October 1995 - Supporting Research and Development to Promote Economic Growth: The
Federal Government’s Role.

November 9, 1995 — U. S. Trade Policy with Japan: Assessing the Record
September, 1995 - Educating America: An Investment for Our Future
October 1995 - To “Save” One Dollar. ..

April 10, 1996 — U. S. Trade Policy with Japan: Assessing the Record

April 23, 1996 - Job Creation and Employment Opportunities: The United States Labor
Market, 1993 - 1996

July 31, 1996 — Promoting Economic Growth: Buckground Briefing Paper

Scplernl;ez' 1996 — The NAIRU as a Policy Target: Refinements, Problems and Challenges
April 17, 1997 — The First Three Years: Investments that Pay

May 9, 1997 - Expluining The Decline in Welfare Receipt, 1993-1996

D{:u‘:mbcr 1997 - The Economics of Child Cure

June 1998 — Expluining Trends in the Gender Wage Gap

The Kyoto Protocol and the P:‘e's.idenllj’s Policies to Address Climute Change: Administration
Economic Analysis ‘

September 1998 -- Changing America: Indicators of Soctal and Economic well being by
Race und Hispanic Origin,

December 1998 — Good News for Low Income Families: Expansion in the Earned Income
Tux Credit and the Minimum Wage

January 8, 1999 - Latest Jobs Report Indicates That the Current Expansion Has Achieved
Record Length



. February §, 1999 - Progress Report: Growth and Competition in UL 8. Telecommunications
1993 - 19998

Muy 1999 — Familics and the Litbar Market, 1969-1999: Analyzing the “Time Crunch”

August 3, 1999 - The Effects of Welfare Policy and the Economic Expansion on Welfare
Caselonds: An Update

November 14, 1999 —-Amenca’s Interest in the World Trade Organization: An Economic
- Assessment

December 3, {999 ~- 20 Million Jobs: Janﬁary 1993~November 1999
Apdt {, 2000 - The Uses of Census Data: An Analytical Review
May 11, 2000 - Opportunities and Gender Pay Bquity in New Economy Geeupations

May 2000 - Teens and Their Parents in the 21 Century: A Exsnnnation of Treads in Teen
Behavior and the Role of Parental [nvolvement.

June t35, 2000 ~ Educations] Altainment and Success in the New Economy: An &nuiys&s of
Challenges for Improviag Hispanie Studems’ Achicvement,

September 2000 — Reaching The Uniosured: Aliernative Approaches 1o Expanding Health
Insurance Access

October 2000 - The Economic Impact of Third-Generation Wireless Technology

November 25, 2000 - Philanthropy in the American Econamy



Appendix B

Laura D" Andrea-Tyson testified before the following commitices:

Februaey 22, 1993 - Tastified before the Joint Economue Commitiee re the Presidents
Ecanaomic Plan.

Murch 16, 1993 -.Testified before the-House Science, Spuce & Technology Commitiee,
Subcommitiee on Technology, Envzmamcm & Avmuan e Trude Policy und Technology

?Oizw

May 20, 1993 --Testilied before the Senate Labor & Human Resources Commitiee re Health
Care Costs and the Economy.

F ¥ . l + .
June 21, 1993 . Testified before the Joint Economic Commitiee re Technology Policy and
Economic Competitiveness.

October 21, 18993 . Testified before the House Commintes on ﬁéucszwn & Lubor,
Subcommities on Mbaz%f{‘zm@amcm Reé&iza%

October 26, 1983 — Tesufied before the Senute Commitiee on Bunking, Housing, and Urban
Aftirs re Fair Trade in Financial Serviges Act, =

February 18, 1994 - Testilied before the Scnate Committee on the Budget re the economic
auticok. ‘ : ‘

February 7, 1995 ~Testified before thé Commiitee on the Budger, United States Senate

i

Chair Janet L. Yellen testified before the f{}!im&’ing commitiees:

Juby 15, 1997 - Testificd before the House Commerce Subcommittes on Energy und Powes
e ceenarmes of global climate change,

Junc 11, 1998 = Tewified before Senaie Finunce Committee on Trade.

Iune 16, 1998 - Testified before the Senmte Comnuitice on the Judiciary on Mergers.

i
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Selected Speeches given by Chair Laura D’Andrea Tyson are listed below:

February 14, 1994 — Speech before the Center for National Policy on the release of the
Economic Report for 1994,

May 30, 1996 — Women’s Economic Summit

Sclected Speeches given by Chairman Joseph E. Stiglitz before various organizations

September 23, 1995 — Speech to USA-ROC Economic Council Plenary Session, Anchorage,
Alaska

October 8, 1995 - Speech Lo Institute of International Finance re G-7
February 15, 1996 — Speech to Brookings Institution on Tax Reform

February 26, 1996 - Speech to Yeshiva University

" April 26, 1996 — World Bank Speech

May 13, 1996 - Speech at ISAD Conference, South Africa

Selected speeches given by Janet L.Yellen

April 10, 1997 — National Policy Association

April 18, 1997 - French-American Chamber of Commerce of Wushinglon,-D. C.
May 19, 199?‘— écnlcr for National Policy “Squaretable” Washington, D. C.

May 20, 1997 — Eli Scgal Breakfust —IMaking Welfare Work

September 11, 1997 — Smith-Barmney Washington Conference

December 2, 1997 — USA-ROC Economic Council Plenary Session

January 14, [998 --Racial and Ethnic-Economic Inequality: How much Progress?

February 10, 1998 — Center for National Policy



Sclected speeches given by Martin X, Baily
«  September 2, 1999 — American Association {or the Advancement of Science
s February 10, 2000 - Center for Natienal Policy

» June 2§, 70040 - Speech on New Economy in Munich, Germany
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‘Economic Benefits of the Administration‘s
Legialative Proposals for Telecommunications

June 14, 1384

Summary

" The Admlnzxtxatxon 8 legislative proposals have the
Cpotential te add in cumulative value more than $100 billion

(in 1594 dollars) <o Gross Bamastic Product (GDP) over the
next daaade. ’

&aw laglslat;cn can add to GDP by areating a ‘regulatory
envixangent in which the following trends will accelerate:

. Productivity will increase throughout the econony as

new ways of wcrkizg, new ways of doing buslneas and
valuable new services are devezmped

. Jobs &nd other resources wzll ﬁhlft into the
telecommunications and infeormation sector as raqalatory
barriers are removed.  The productivity of a new job in
this sector exceeds the ecancmymwide average.

. Increased private sector inva&tmant in-an advanced

-, telecommunications ‘infrastructure will create a short-

tern increase in aggregate demand, accelerating the
rate at which the econopy approaches full employment.

The néw regulatory environment will accomplish this by:

- reduéing uncertainty about the course of regulatioen

. promoting competition throughout the telecommunications
ang Lnformatlon industries, and .

. providing a mechanism for ramoving existzng regulatory
restrictions as the development of competition nakes
ther unnecessary.

With the Administration’s legislative proposals, the
telecommunicaticns and information sector of the aaanomy
could neatly daubla its share of GDP by 200Q3.

~'j If this ocours, emplioyment in tbe ﬁectar could rise
from 3.6 million workers today to mere than § milllon
workers in 2003. Most of these jobs would be shifted

from other econonic sectors in a full-smployment.
SCONOEY .
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To the extent enactment of the Administration’s legislative
proposals stimulates an acceleration of private investment,
and if the economy remaing belew full employment .through
1996, the economy as a whole could add.a total 6f 500,000
new &mplaymant oppurtunitieﬁ during the years 1894 to 19%6.

To improve the nation’s emerging National Information .
Infrastructure (NIL) with technologies that enhance existing
telephone and cable television services, the private sector
may make capltal investments over the next decade valued
substantially in excess of $75 billion (in 1994 dallar&)
These investments will occur earlier with the
Administration’s legislative propesals than without.

*



Economic Benefits of the Administration’s
Legislative Propaosals for Telecommunications

June 14, 18%4
In September 1993, the Administration announced a Nationa)

Information Infrastructure Initiative (NII} to *help unleash an
information revolution that will change forever the way people
live, work, and interact wiith each other.® To accomplish this -
end, Vice Preszdent Al Gore has. proposed legislative and
administrative reform of telecommunications policy. The
., Administration’s proposals are based on the following five

principles:

. encouraging ?riVate invastment in the NIT,
. promoting and protecting camgatitién, g ’

. prcvzding open.accass to the NIT for consumers and
service providers,

. preserving and advanczrg unxversal sexrvice to avwid
creating a society of 1nfurmati0n "haves" and "“have
nots, " and

- ensuring flexibility so that tha nawly adopted
regulatory framework can keep pace with the rapid
technelegical and markel chahges that pervade the
talecommunlcatlons and informat1an industries.

}Thi& ‘document illustrates the great economic benefits to the .
nation that could be achieved through naw leq1$1ation o
accomplish these. ends.,’ )

I. Tha‘?atentlal for Economic Growth

The telecommunications industry plays a,crucial role in our
-economy. Like the railroad and highway infrastructures buailt in
earlier generations, our telecommunications infrastructure brings
pecple together and helps firms reach their customers and
suppliers quickly and cheaply. As a result, our lives are
enriched and our firms and workers are nore productive.

Even without new legislation, ‘the vast‘appartﬁnitias creatad
by advances in communications and information technology will
likely transform the economy and the way we live and work.t

“'he analogy to the railroad and highway networks may not be
helpful in understanding the effsct of the NII on industrial
structure. The transportation network encouraged the development
of large industrial firms by making it easier to obtain scale
' efionomies. TIn contrast, an advanced communications network may
particularly faver small firms serving narrow market niches,



Innovation in the telecomwunicatjons and information sechor ig
already owcurring at a rapid rate. In the past decade, the
facsimile machine has shifted from a curiosity to a commonplace,
and the cellular telephone deoes not lag far behind. Television
news is now transmitted- instantanecusly from the field to the
studio by satellite. Internet use is moving beyond government
and academic researchers to invelve other government functions,
‘private individuals and private sector firms as well. The nunber
and variety of cable television channels has been growing. More
and more,. people work from home or the road by computer and
moden, away from their physical office. The power and
sophlistication of personal computers in howes and offices, and

what can be accomplished using them, has grown by lea§s and
houndsg.

It is=widely racognized‘that equally important advances in
- technolegy are on the horizon. Technical change will permit
private industry to make new products and serviges availlable and
affordable.? We can be confident that a telecommunications and
Ainforwation revolution is upon us, even though we do not vet kiow
" the details. Two way, interacitive, broadband service will:
someday be the norm, although we cannot now know whether the
emerging broadband network will be formed from wires, fiber optic
lines, wireless technologies, or mybrids of these alternatives.
And we ¢an be confident that the computing power available to
consumers of the multimedia services provided by the ewerging
information infrastructure will rise,-even though we cannot
predict whether that power will be lodged in a server outside the
house or vffice, or in the home and office through a persenal
(*camputer or a set top box connactad to a tﬁlevx$10n¢

. The Aéminzstratmcn’s 1egxslat1va gragesals will accel&rat&
the rate at which the telecommunications and information
revolution arrives in three ways: by reducing uncertainty aboutb
the c¢ourse off zagulatzon, by promoting competition throughout the
telecommunications and information 1ndastr1&s, and’ by.providing a
mechanisc for removing existing regulatory restrictions as the
development of competition makes them unnecessary. Private
industry will be ancauxage& to 1nva5t noxre rap;uly in tha
nation’s emerging information infrastructure, .and to develop neyw
services more rapidly. The legislative propasals alse reduce the
likelihood that regulation will distort the choice of technology
or other investment decisions. These effects on. private
invegtment, combined with the price reductions that will flow
- from new entry and greater compaetition, will accelerate the

‘*Separately from its legislative proposals for regulatory
reform, the Administration is funding a wide range of research
and development projects, many in cellaboraticn with industry, to
improve the information infrastructure and develop improved
" applications.
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development of new services, the creation of new jobs, and the
growth of productivity for the rest of the economy.

The precise contours of the new telecommunicatidéns and
information marketplace cannot be predicted because they depend
en innovations not yet developed and the details of leglslazxnn
not yet enacted, Because of these uncertainties, it ig
gqualitatively more difficult to forecast the development of this
sector, and the consequences of regulatory reform legislation for
acmnomim growth, than to predict, for déxample, the conseguences
for GDP of changes in the tax code or the monetary bhase. e
Bocordingly, the estimates provided in this document are not
comparable to the economic forecasts routinely published by the.

- Administration. fThe estimates depict one plausible scenario for

the development of the telecommunications and information sectar,
and the effects of new legislation on that develepment. They
should be interpreted as illlustrative of the character of the
likely economic consequences of the new legislation rather than
as a forecast of those. consequences.

II. Methodolegy and Results
" .A., Baseline Seenario

* The CEA estimates were made against a baseline description
of the likely growth of revenues in the telecommunications and
information sector in tha absence of the Administration’s
legislative prapegals. ‘7The baseline scenario was davelapad frem
recent trends, and prlvata sector and government estimates.?

In making these &sﬁ;mataa, the telecommunications sector was
divided inte thres major components: (1} *conduit® {(local and
long distance telephone; cable television; wirsless services;’
emerging services that conbine data, voice and image .
transmissions; multimedia services such as pay per view and videc
on denand; and communications egquipment), (2) “contenthe- -
{braadcast television and radio, newspapers and magazines, rmotior
pictures and home video, books and prerecorded music), and (3)
fcomputers" (computer hardware and goftware, and computing and

i o
- *Xf sector pricas fall more rapidly than expected as 2

result of competition and innovation, andé if the lower prices do

not immediately lead teo a substantial increase in demand, sector

revenues could be significantly less than described in the

scenario in the near term. Yet if sector prices are lower than
expected becauss of cost-saving innovations, GDP growth would
1ikely be greater in the long run.

3
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data processing services}.’ In the haseline scenario, these
sectors will experience significant growth in the next dec&ﬁa '
{Figure 1}.

3 simllar baseline was created for investment in the
telecommunications services component {the "conduit® category)
{Figure 2}. Some ¢of this investment is needed to maintain the
existing level of service when equipment breaks or becomes
ohsalete, or when population grows. The rest will make available
the enhanced telecommunications gervices {(e.g. switched broadband
services, tele~medicine, and expanded electronic commerce) and
. the new information services (e.g. real-time multimedia services,

electronic dissemination of government information, and "yirtual®
field trips for school children) that will be avallable on the
information superhlghway of the future. The bulk of the
investments needed to &c so will he put into place by 2003, in
the baseline scenario.”

Only a portion of the investment depicted in Figure 2 will
be dedicated to the developrment of enhanced services. This -
‘portion can be estimated by subtracting the current level of
accounting depreciation recorded by the providers of
telecommunications services~-a neasure of the real investument
level regquired to maintain existing services~—from the projected
gross investment levels. Applying this methodology, the present.
value of these .incremental capital investments over the next -
decade is approximately $75 b*lllon in 1894 dallars,‘ This is

¥

] “These definitions exclude some &Qthltle that other
daflniﬁians of the telecommunications and information sector have

included. For example, the “content® component excludes

- commerceial printing and greeting cards, and the "computers®
component excludes censumexr electranics other t%an mmmuniéﬁtian&

eguipnent. \

‘The estimates illustrated in Figure 2 do not account for
investments made by firms in the "content® or "amﬁ?utars“ segment
of the telecommunications and information séctor, nor investments
by £irms elsewhere in the economy that will obtain accesg Lo new.
markets and new ways of providing their services from the
creation of the NII. These figures also do not account for human
capital investments in education and training, ‘as workers learn
to use the NIT to b&coma wore producstive,

" “This fzqur& assumes that the transmission 1“fra$truature
wxll be built as a hybrid combination of fiber optic lines,
coaxial cable, copper telephone wire, and wireless transmission.
If this portion of the new infrastructure were instead to 'be
built &ntmraly of fiber optics, replacing rather than upgrading
the’existing telecommunications network, the total cost could
easily exceed $100 billion, accarding tQ private sector

4
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Figure 1
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likely an underestimate of the tetal cost of providing advanced
services because it ignores investments firms have already made
and it ignores those investments that the baselxne scenario

- contenplates would not be made until after 2603.7

- | Legislative Scenaria

THe effect of the legislative package can be understood as
allawmng the telecommunications and information sector te. achieve

- gertain revenue levels years aazlxar than under the baseline

scenario, and this is how it is modeled here. The legislative
projections, illustrated in Figure 1, assume that the “conduit”

- and "content” industries in the telecommunications and

information sector will achieve by 2003 revenue levels that ubey
would not reach until 2008 in the baseline, and that the
*computer" industries will achieve by 2006 revenue levels they
would not otherwise reach until 2008.%} Moreover, the projecticns
assume that revendes do not begin Lo respond £o new legiglation
until 1988, 9This assumption, which may be conservative, reflects

- the time that may be needed for firms to adiust capital spending

LA
L

*~

to the nevw regulatory framework and for regulators to &ev&lop the
ritles necessary to implement the new leglslatlon,

Similarly, the legislative package\is assumed to accelsrate

1

estinates.

- Mhis figure is an overgstimate,. hnwaver, to the sxtent some
investments will turn ocut to have been $§ent an technolaglcal
dead ends - or otherwlsa wastad.:ﬁ\

Mhe assumption that new legislation to rEmOVE regulatory
barriers and encourage canpetition will accelerate revenue growth
in this manner is broadly consistent with the predictions of a
recently-conducted. "Delphi survey.® The, rasycndents aqré&d for
exanpple, that by. 18982000 interactive mulﬁlm&dla services and
profucts will have widespread consumer acceptance in the hﬁmeT

The survey found that this trensformation will cceur five to

twenty yvears sconer than most other projections for the growth of
the information superhighway. The regpondents alse agread that
pusiness and regulatory barriers, not technelogy, are the most
eritical problems for the deployment of the necessary
technologies. These results appear CGDSLSVQHt with the mo&ailng
strategy adopted here: they suggest that new legislation to
remove regulatory barriers and encourage cowmpatition will
accelearate sectoral growth and investment, relative to forecasts
based on current trends. Dwight L. Allen, Jr., H. William
Ebeling, Jr., and Lawrence W. Bcott, "Perspectives on the

_ Convergence of Communications, Information, and Entertainment:

Speeding Toward the Interactive Multimedia Age,™ ﬁ&lOLtu& &
Touche, 19%4, pp. 13-14.



the rate of private sector investment in the narrowly-defined
telecommunications industry. The estimates assume that 40
percent of the infrastructure investment made between 2001 and
2003 in the baseline case will instead he pul inte place’ betwsen
1994 and 2000 with new legislation. The 40 percent figure
recognizes the difficulty of accelerating investment that
replaces depreciated capital stock and investment that cannot be
put into place until other investments have been made. Under
these assumptions, private investment will become $% billion

greater each year than the baseline projects (except half that
amount in 19$94).7

c. CQnSGq&&nCES for GDP Growth

By accelerating private invaﬁtment in the information’
infragtructure and accelerating the availability and development
~of new services, GDP will increase. The three transmiszgion
mechanisms involved are discussed in turn.

. 1. Multiplier Effact af chreased Invastment
- Bvery dollar of increased domestic xnve&tment before tha
‘year the econonmy is projected to reach full employment is assumed
to increase GDP by $1.60 during the year it occurs. This
multiplier is consistent with the predictions of most large-scale
macroecononic models for pericds in which the sconomy is below
full employment. In reacognition of tha leading posztxan of .8,
manufacturers in pra&aclng the sophlstxaated capital equipment
.raquirad to build an advanced telecommunications infrastructure,
" the ana]ysx& traats all such lnvestmant spending as domastxc.

2. Shlftlng Inputs intc a High Valuawﬁdded Sector

& new 3oh in the telecommunications and infﬁrmat;on saator
will produce greater output per labor input than the average new
job in the economy. Thus, vhen the economy ‘shifts inputs,
especially workers, into this high value-added sector; national
wealth increases even at full-employment. This cannot happen
today because regqulation restricts entry and otherwise creates
distortions limiting sector cutput. Much .of that’ regulation was
necessary in the past in order to prevent the even worse
distortions resulting from the exercise of market power by a
natural manapolx&t‘ ‘But as dev&lopmants in:-technelogy shyrink the
scope of potential monopoly power in velecommunications, and as

*The projections assums that new legislation will not begin
to affect private investment decisions before mid-1994. This
assumption is conservative to the extent imvestment has already
begun to accelerate in anticipation of the legislative enactment.

&
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regulatery reforms ancauraga tne development of competition,®
. the econcmg can shift resources into this more productive sectar,
and s0 increase social wealth.'

The GDP projactions assume, Lased on the results of a recent
acadenic study,? that labor inputs will initially produce
appxcxlmately 10 percent more output if shifted from the average
sgctor ‘into "gonduit, apprnxzmately 3 percent more output if
shifted into “ﬁamputars, and no additional output if ghifted
inte "content.® These estimates are conservative to the extent
workers shifting to the new jobs would come disproportionately
from sectors of the sconomy with below averags value added. The
projections also assume that non-labor inputs would become more
groducﬁive if shifted into the telecommunications and xnfarmatzon
sector to the same degres as woarkers.

The benefit derived from the additicnal shift of sconomic
activity into the telecommunications 'and information sector
{(relative to the baseline case} that will result from the
Administration’s legislation is assumed to begin in 1998, As
regulatory distortions are removed and resources shift inte this
sector, however, the sector’s productivity advantage will -
decline. This decline is agsumed to peour at a rate that would
end the produetivity advantage of tThe telecammunicatlmns arnd
information sector by 2008. :

3

¥rhe Administration’s legislative proposals will encourage
the davelopment of cozpatztlan by, for examgle, allowing cable
firms to offer tslephone service and wvicg versa, unbundling lacal
talaphwne sarvicaes, creating a level playing field for all
service providers {(including wireless providers), guaranteesing
all providers open access to tha network on nondiscriminatory
terns, an& andznq rate r&guzatlan of fzrms lacxlng marke% power.

“Maxe technically, the maxqznal pradactzviay of lahor and
other inputs in this sector is higher than the ecconomy-wide
average because regulation intended to protect against monopoly
abuges cannot perfectly substitute for competition. Legislation
that encourages grester competition and the yemoval of
unnecessary r&gﬁlatlan will allow inputs tc; shift inte this
sector, 1ncreaszng social wealth.

?7illiam T. Dickens, "Good Jobs: Increasing Worker.
Productivity with Trade and Industrial Policy,® workinq paper.,
Unzv&rsxty of California, March 11, 1892.

Prnis figure is for the conduit conponent excluding
telecommunications equipment; the initial productivity gain for
% shifting rescurces into telecommunications egquipment 3is taken to

. he only 8.4%.

~ ¥



3. Greater Economy-Wide Productivity

The new information infrastructure will boost the economy'’s
productivity.® Productivity gains arise for at least two
reasons: geographically distant firms will be able to behave in
more ways as though they were neighbors, and changes in the .
innovation process arising from new ways of working. will increase
the likelihood of future innovations. If the investments that
will develop the NII are accelerated, so sexrvices come on line
more quickly than in the baseline case, these prodﬁctivity gains
will commence more guickly than under the baseline scenario.’

The GDF estimates bhelow assume that a prcduativity boost
froun the new infrastructure beging in 1%98 under the
Administration’s legislation. The imcremental productivity gain
iz assumed te be .03 percent per year, commencing in 19%8. This

" figure is consistent with other estimates of the productivity
gains from infrastructure investments, and excludes productivity
gains already captured by virtue of the shift of workers to high

.value—added industries. .

" The prm&uativity rate is assumed to revert to the baseline
trend between 2000 and 2008. This treatment of the productivity
increase is conservative becauss it ignores the possibility that
the productivity rate increase will 1n9tead persist.

4. GDP Pragectmans’

. Taking into. accaunt all three transmission mechanisms, the’

- new legislation is projected to create a stream of annual GDP '
increases over the next.-decade with a present value of more than
$100 billion. More than $3¢ billion of the increases will come
from ‘the multiplier effect of increased investment. -Economy-wide
productivity increasas account for more than half of the
remain&er '

D Cansequanaas for Em?loymant B k s e

An increase in GDP that takes place when the economy is
cperating below full employment will creaﬁe new jobs. {In
contrast, no new jobs are available akt fall employment even if .

“productivity gains of this sort are glau&ibla* For
example, ene study found & large social gain to conmputerization
in the finance services industry not captured by the
panufacturers ¢of computers. The downstream benefits of technical
progress in mainframe computers between ‘1858 and 1972 were -
estimated as at least 1.5 to 2 times the level of expenditures in
this sector. Timothy ¥. Bresnahan, "Measuring the Spillovers
Trom Technical Advance: Mainframe Computers in Financial
+services," American Econ. Review, vel. 76, 1986, pp. 742-85.
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GDP rises.) Based on the predictions of large-scale
macreeconenic moedels, one billion dollars of new GDP areated by
putting unused resources to work is assumed to create 17,000 %o
20,000 new jobs. As a result, the economy as a whole could 2dd a

tazal of 300,000 new smploymaﬂt appartanltles during the years
. 1984 to 1386:

B. Growth and Employment within the Telaaammunxcatzons and
Information Sector

The rapid growth projected for telecommunications and
information sector revenues will lead the sector to grow as a
fraction of GDP. TFigure 3 depicts the growth of inflation-
adjusted revenues for this sector under the baseline and
legislative scenarios.® In 1893, telecommunications and
information revenues equaled more than § percent of GDP,Y With
the Administration’s legislative proposals, the sector’s GDP
share could nearly double between 13993 and 2003.

In 1993, 3.8 million woerkers were employed in the ‘
;'telaccmmunicaticns and information sector. Under the baseline

. scenario, assuming that recent trends in tha growth of- sector
revenuas per emplovee {(average labor prod&stlvzty} continue, thas
sector will emplcy more than 4.5 million workers in 2003.
Acceleration of revenue growth {and adcelazatlcn of labor
productivity growth} in the 1eglslat1va scenario will lead the
sector to employ up to 5. 5 mlllien workers in 2003. :

'F, Foreign Trade ln.the ?elaccmmunz@aticns and Information
Sector

Nexther the basellne nor the lagx$latzve scenario fully
captures the potential benefits to the telecommunications and -
information sector, or the U.S. economy as a whole, from the

B b
%
i

+ AE

¥although much of the sector’s revenue increase cones from
the development and diffusion of new innovations, some is likely
an artifact of the way service functions are classified. For
example, during the 1§50s, firm expenditures on preparing
payrolls were probably not clagsified as part of the
telecommunications and information sector. - ‘Yet to the extent the
payroll function reguires the use of com@ﬁtex hardware and
software, and data processing services, it is more likely to be
s classifled tcday

Ygector revenues az a fraction of GDP overstate the sector’s
share of GDP 0 the exient revenuesz excsed value added. For such
of the sector, especially the services that are included, the
difference is uniikely 4o be largs. If commercial publzshing and
gonsumer electronics are added, sector revenues in 1933 would be
¢10$er to 10% a“ GDP than 9%
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., developnant of a Global Information Infrastructure (GII}. Zhat
d&v&l&gnant Wwill promote U.8. export growth, leading teo increases

in telecommunications and information sechtor revenue _Qomestic
GDP, and domestic employment. ) -

over the next dacade, many foreign governments will chanqe

their regulatory approaches and promote additional infrastructure
. investments. As other countries spend to improve their

information infrastructure, privatize their existing
telecommunications networks, and allow more competition, the
world market for telscommunications and information is likely to
experience tremendous future growth. U.S. firms, often already
world leaders in these fields, can expect to achieve further
success in the global narket. As thal success generates -
additional scale economies in production and encourages
innovation, domestic producers will lower their costs. This
dynamic promises to promote exports by enhancing the comparative

advantage of the U.§., in ths global marketplace.

L



SUPPORTING RESEARCH AND DEVELOPMENT
‘TO PROMOTE ECONOMIC GROWTH:
THE FEDERAL GOVERNMENT’S ROLE

October 1995

A Report Prepared by
The Courncil of Economic Advisers

® Federal research and development investments are obvioysly critical in the pursuit of many national
vhijcctives, such as dafense, health, and the education of scientists and engineers. Howeover, this paper
focuses saciugively on economic miurms,



EXECUTIVE SUMMARY

Increasing the productivity of the American workforce is the key to higher living standards
' and sronger economic growth in the future. Investments in research and development (R&D)
are the key 1o increasing productivity, accounting for half or maore of thc growth in output per
person, and to the creation of new products and processes.

Investruents in R&D have high rates of return, The social rates of return, which may be ¢close
to 50 percent, exceed the high private rates of returms, of 20 10 30 percent, by & considerable
arpount ecause of the “spillovers™ - benefits that accrue as other researchers make use of
new findings, often in applications far beyond what the original researcher imagined. Because
- innovators realize only 2 fraction of the total return to an innovation, there will be an
‘underinvestroent in R&D.

There has been a long recond of successful government support for R&D, from its support of
Samuel Morse's original telegraph line from Washington to Baltimore in 1842 to demonstrate
the feasibility of his new techoology, t the support of agriculnrral research, beginning with
the 1862 Morrill A establishing the Jand-grant colleges, to the development in more recent
'years of the Internet, the Global Positioning Satellite (GFS) system, and support of the basic
research leading w the discovery af DNA. Examples of successful Federal R&D investments
aberaned. .

Federal R&D axpmdimms stimulate additional private R&D expenditures. An additional
dollar of Federal R&D) adds more than a dollar of R&D o the economy, as the private sector
expands its R&D ¢ffort, Accordingly, & cut m Federal R&D cxpcxxhams i3 likely to cause
thcpnvawsccwrwcutbackaswclh ’ ‘

The Congressional budget resolution vmu}d cut Federal R&D expenditures by about 30
percent by the year 2002. The Japanese government, by contrast, recently announced plans ©
double its R&ID spending by the year 2000, While pon-defense R&D expendinreg in the |
United States, as a percentage of GDP, are already smaller than in Japan, a¢ a result of the
American decreases and the Japanese increases, the Japanese government will sctually spead
more, in total dollars, than the American government on non-defense R&D by 1997,

CQurrent debates not only focus on the Jevel of support for R&D, but also on the composition.
Increased living standards and faster productivity depends on increased support for civilian

and dualb-use research (thas is, research that has both direct military and civilian applications),
not just support of "star wars” and other military research. Opponents of government support
for mmmai technological development erroneously characterize government efforts as
“picking winners,” interfering with what would otherwise be efficient market allocations, and
1y 1o draw a clear line between basic and generic research {which all agree government
should support) and applied research. In reality, there is & continuum, with many applied
research projects yielding significant spillovers, so that absent some government SUpport,
‘there iy be marked underinvestment. Government can aid the development of such
potwentially high-payofl pre-commercial R&D with large spillovers, but must involve the
private sector in such efforts. These government investments can vield high returns,

‘s



INTRODUCTION

Increasing the productivity of the American workforce is the key to higher living

. standards and stronger economic growth in the futire. Evidence indicates that
investments in research and development (R&D} have large payoffs in werms of growth,
R&D yields new products, improving the quakity of life, and new processes, enabling
American firms to reduce costs of production and become maore competiave. Indeed,
investments in R&D are estimated to account for half or more of the increase in output per
person.' Maintining or increasing this country’s R&D effort is essential if we are 1o
increase the rate of productivity growth and improve American living standards.’

The largest part of R&D in the United States is funded by private industry, Small
entrepreneurs see an oppoitunity, raise funds any way they can, and take their chances on -
ap innovative idea. Large companies spcndbillioas on R&D labs 1o dewelop a seam of
new prodicts and processes. Private companics know the markets they serve and the
workers who must produce the products. Risking zhc:r own funds gives them a strong
incentive to avoid costly failures.

Since the feunding of this country, the Federal government has had an impontant
role in the promotion of scieace and technology. Indeed, the Constimtion gave Congress
the right (o grant patents to “promote the progress of science. ... Butin today's
coraplex and competitive world economy, promoting the pmgrcss of science goes beyond
stinply the granting of patents. First, successful R&D in private companies depands upon

. the flow ofnzw:éeasandumpwplc stemming from basic research and pre-
commercial R&D.* Federal support for these activities is vital* Second, the Federal
governtnent sponsors much applied research to improve its owa capabilities in such arcas
as national security, bealth, and transportation. The government can then help transfer

" technologies developed for its own use to the private seowof,

This paper describes U.S. expenditures on R&D, how they have been changing
over time, and how they compare with other countrics. It then examines the rationale and
role for government involvement in R&D and docaments the high returns o R&D
investments. Finally, it projects the results of the Congressional budget resolution on
R&I> expenditures and contrasts that projection with Japanese plans.

' Griliches, Zvi. “The Search for R&D Spillovers.” Scandinavian Jowmal of Eeonomics.
suppiement, pp. 28 - 47, 1992,
Baily, MLN. and A Chakrabartl, Inngvation and the Productvity Crisis, Brookings Institution,

Washington, DC 1988,
} Precommercial R&Dmybcimlydcﬁmdasmwwcmwpcldmgaww;m)dmm'pmccss
but is still far enough away from commercialization to require a firm 6 take on substantial risk in pushing
H towards memwwmmm&smmm ia!iwmvesunmimﬁbcmuch higher than
_ the private refums. '

* Industry also relies on the govertunent 10 support the wchinical infrastructisre - for sxample, standards
for weights and moasares. Research in this weea is essential for advancing commerce amd rads.
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.S, INVESTMENTS IN R&D

The United States leads the world in absolute spending on R&D (see Chart 1).5
This finding is not surprising, given that the ULS. econory is by far the 1argest inthe -
world.

Chart 1
1992 Total Expenditures on R&D
(biflions of dollars)

I.l

. Us, Fepan Cexpnany

An altemative comparison is R&D cxpcndim s a percentage of GDP, in order to
- aceount for differences in the size of economies. Using this comparison, the United Staes
is just behind Japan and stightly ahead of (anified) Germany and France (see Chart 2).

Chart 2

1992 Total R&D Expenditisres
as a Permntage of GDP
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stiona Patierns of R&D Res 1 SHS S ; KSF 55-304, 1995,




" But this does not really tell the whole story. We must look not only at how much we
spend, but also at what we spend it on. Aggregate R&D expenditures can be broken
down into defense and non-defense R&D expenditures. The United States falls behind
Germany, even further behind Japan, anémnsgusiahcaéefmm terms of non-
defense R&D expendinures (see Chart 3).

\ Chart3
1992 Non-Defense R&D Expenditures
as a Percentage of GDF
5 '
Us. Japan Uomany France

As seen in Chart 4, the United States ooz}szstcaz}y has lagged behind in this measure over
. the past rwo decades.

: Chart 4
Non-Defense R&D Expenditures as a Percentage of GDP
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Although total expenditures on non-defense R&D have remained relatively
constant as a share of GDP in the last 10 years (at a lovel well bc%évw those of Germany
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and Japan), Federal expenditures oo non-defense R&D in the United States actually have
fallen as a percentage of GDP over the last three decades (see Chant 5).°

Chart5
Federal R&D Spending as a Percentage of GDP
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In the United States in 1994, the Federal government provided approximately 36
percent of all R&D funds and industry provided about 59 percent, with tha balance
corsing from universitics and colleges and other non-profit organizations.”. Industry
primarity funds product-related applied research and development, as these areas are most

" Hikely to yvield immediate payofls. Government funds most basic research, since the results
of this type of research are the most uncertain and applications may not be realized for
quite some time, a5 well as more than one-third of all applied research. Table 1 details the
breakdown of support for different types of research.

¢ Defense and mn%cfm cxpcndaam 1961 - 1979; Wmaf mgmmzmznég&. Budgetof

the Uniled ! ables. Fiscal Year 1996; 1979 - 1994 National Stm
Foundarion, 1995 GDP ﬁgums ﬁmm Councﬂ of Economic Advisers, B :
1995.

7 Nationa! Sciznce Foundation, 1995
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Tabiel . -
Sources of Funds for R&D in 1?94‘

AURED _ Basic Applied . Development
Rescarch  Kesearch
$ bilions  percent ‘ percent

Federal Govermnment 62.2 36 58 35 29
Industry 102.1 59 26 58 70
Universities and Colleges 53 3 10 4 *
Noo-Profits 30 Z 5 2 *
TOTAL . 172.6 100 100 100 100

Why does the povernment need to invest in R&D? The private secior on its
own will not commit the level of resources to R&D that s best for society or even for the
individual firms. A firm bases its investment expenditures, including those o R&D, on
the expected return on an investment o that firm. Because finms realize only a poriion of

‘the total returns to an investment in R&D, they will pot invest enough from a societal
standpoint. R&D is a unique input in the production process.” Its results can spread
quickly throughout the economy, with applications far beyond those imagined by the
original researcher — the so-called “spillover” effect, Spillovers mean that an individual
firm or innovator will realize only a fraction of the total returns to an innovation; that is,
the innovation ymlds benefits 1o othess for which the original researcher is not fully .
campe:wa:ed .

Examples abound. Lascrs and transistors are now a'part of everyday life. The
inventors of the laser probably had no idea that it would eventually be used for removing

¥ NSE 1995 : ‘

*  The chain from ides to usable product o process ¢an be long, R&l)xsoompnsed.mgcsmﬂy,of

basic research, applied research, and development. The divisioos between these arcas is not always clear,

us they all inicract in complex ways, with sdvances in one type of research infloencing the direction of
research in others. For conceptual purpeses, though, The National Science Foundation (Science and

Engineering Indicators. 1993) defines these trms as follows:

. ,ﬁmmo&mmofmmmmmmmpmm&@cm
wnderstanding of the subject under stady, without specific applications in misd, In industry, basic
research is defined as research thar advances scientific knowledge but does not have specific
mmediate commercial obiectives, although it may be in fields of present or potential commercial,

. inurests

.
Ll iiibAd Lo

earch: Applied research is aimod af gaining knowicdge or understanding to determine
the means by which 3 specific, reeognized ueed may be met, In indastry, applied rescarch includes
investigations odented 1 discovering new Kientific knowledge that has specific cmnmcrc;al
ohjectives with respect 10 procducts, processes, of services,

s  Develoomenn Emﬂawmmsﬁmsymmme{mmwkﬁgammmggmmmm
vesearch direcied toward the production of uscful matcrials, devices, systems, or methods, inchuding
dxedcs:gnmddcvclogmwfpmypmmwm

-
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cataracts or for playing music in a compact disc player. Likewise, the American physicists
who invenied the transistor at Bell 1abs in 1948 could not have imagined that their

“invention would be used today in radios, computers, spaceflight and guided missiles, and
countiess other electronic devices. In both cases, even if the inventors” imaginations did
reach such heights, today they receive no additonal monetary bepefit for the large
advantages that soiety reaps from their insights. ‘

Sowmetimes the spillovers are far more subie. The dzscovm‘y of nylon showed that
it was possible to create artificial fibers with remarkable propertics — and this knowledge
affected the direction of research effons applied by thousands of other researchers.

The consequences of the existence of i important spillovers is that private finms wﬂZ :
not invest enough in RAD from a national perspective. This point is not mercly
- theoretical: wany studies have demonstrated that nvestments in R&D yield high returns
1o investors and even higher returms 10 society. One recent review of econometric studies
concluded that the average privale rate of return to an innovation seerns to be between 20
and 30 percent, while the social rate of return is closer to 50 percent. " An eardier,
extensive, case-study approach found that the median private return (o the innovations
studied was 25 percent, while the median social rate cf return was 56 percent. ' ‘While
estirnates of the rates of return are just that —~ estimates — a wealth of studies over the past
rwo decades have confirmed these high private returns and even higher socml TemIns.
Table 2 highlights the results of some of thcsc studies.”

'* Nadiri, Ishaq, *Innovations and 'I‘echmlugmal Spiliovers.”
Paper No. 4423, August, 1993,
" Ratwofwmcmbecmmawdbympuﬁngtbcbmcfus(mﬂudmgdmotmwdmmmﬁts)m
the costs of the innovation. -
¥ Mansfield, Edwin, J. Rapoport, A. Romes, s. Wagner, and G. Bcardslcy “Socwland?mawkaw of
Return from Industrial Innovations.” Oyarie) al of Economics. Vol 77, pp. 221 - 240, 1977,
1 Somafﬁwsmémmwdm’fahiezlwkatmdmlevcldamwhﬂcmh&suscamc-smdyappmch
In some instances what is listed s 8 “social” rate of retarn is actually an indirect returs (0 obe industry -
- pesulting from the research of apother industry. The point is clear: private rates of returs w RED ane
Righ, and the returns © society are gven higher, The studics in the tsble are as folfows {in addition 1o
those plready cited):
«  Yorleckyi, N “ﬁff‘cctscfx&voadw?mdactzmyﬁmmhofbﬁm &nﬁapimm$my
Nations) Planning Association. Washington, DC. 1974,
+ Svcikaﬁé‘.kas,h Wm&wiagympu&mmnfmwmawtyﬁm Review of Feonomicy
sud Statistics. Vol 63, pp. 275 - 282, 1981
Gow A snd K. Sunki. wmm&mmm&mw:m&&hwa{k&bm

lapancse Manufacturing Industries.™ Vol 71, pp. 355 - 364,

S s N )

+  Bomzein, Icfﬁtym}vtisimqﬁm mmsmmm&m and Production in
High-Tech Industries.™ Ame 7 s and Procesdings. Vol 7%, pp. 4329 -

434, 1988,

»  Soherer, Fmim‘x& “iﬁ&ag&a&e&?mﬁumdm}}mmh&mm Interindustry Technology
Flows.” In R&D, Palens odugtivity, Z, Griliches {2d.). Hmmtyef(}zzmga?mss PR 4Ll
464, 1984

«  Berasiein, Joffrey and M, [shag Nadirl, mmmdmm Spiliovers, and Ue
Sixial Rate of Retumn to R&D.” &Mgm Working Paper Ko, 3625, 1991,
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. Table2 , .
anate and Social Rates of Return to i’z’zvaw r&DM

Author (year) Estimated Rates of Retarn
: Private - Socia

Nadin (1953} 20 - 30 56

Mansfield (1977 25 56

Terdecky] (1974) 2% 48 -78

Sveikauskas (1981) 7-25 50

Coto-Suzuki (1989) 26 80

Bemsteig-Nadiri (1988} 10-27 11111

Scherer (1982, 1984} 28-43 &4 - 147

Berastein-Nadisi (16%1) 15-28 20-110

In addition, some firms -~ especially small ones that lack funds — may not invest
- enough in R&D even from their own perspective. To make R&D investments, & firm mzy
- peed to go to capital markets for funding, and to provide these funds, financiers must have
sufficient information 1 be able 1o assess the risks of the investments. Firms may not’
want to provide this information for fear of losing future private gains if somebody else
were 1o use that information. Moreover, R&D cannot be collateralized, in the way that an -
investment ia 2 building or a machine can be. Thus, the firm must either pay higher
mmmwsfwmmaszmmfmdswpayfw&ﬁm Iafact.evadence
. suggests that small firms” mvcsmzsmk&l}mhmmbymmm cash-flow."

'I‘hc madcquacy of firms’ mmnvcswwvestmmmsanmmw}efe: :
the Federal govemnment. The goal of technology policy, hawver, is not to substitute the
gcvmmm s judgment for that of private industry. Rathm the point is 10 comrect a =
genuine and significant problen: — underinvestment in basic research and in pre-
commercial R&D resulting from the divergence between private and social returns to

~ those activities, A complementary goal is to design the technology investments that the
. governroent itself makes in public goods -~ national security, public health, egucation, a
clean environment, an efficient transportation system ~ in ways that maximize the
potential external benefits for the Nation's commercial technology base. In both cases,
support for technological innovaton eahances the Nation's economic and social welfare.

IEB:panding the R&D 1ax credit provides an additional incentive 1o the private
sector w amelioraie the underinvestment problem discussed in this paper.'® Indeed, the.
tax credit can be effective in increasing private sector R&D expendinures, and is an

-important companent of a comprehensive technology policy.

o Table adapted from: Griliches (1997}, and Nadii {1993).

¥ Himmelberg, Charles and Broce Petersen. "‘R&i} ami Intemsl Finance. A Panel Stody of Small
Firms in High-Tech Indusgries.” Review of Economics and Statistics. Vol ’?é Issue 1. pp, 38+ 51
1994,
' The R&D tax crodit, officially known as the research and experimentation (R&E) tax credit, sllows
firms 10 dedact from their incore taxes @ portion of their R&D expenditures beyond a certain base fevel,
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While the tax credit is important in promoting increased R&D expendinures, alone
it 1s not sufficient. As a recent Congressional study noted, the tax credit does not alter the
composition of R&D expenditures.” It is not designed 1o encourage research in areas .
subject to particularly severe underinvestment problems, which include basic and pre-
comnercial research. '

What can the government do? The Federal government has a long history of
* involvement in science and technology. For example, in 1842 the government
appropriated $30,000 for Samuel Morse to build a telegraph line from Washington to
Baltimore to demonstrate the feasibility of his new technology. In 1862 the Federal
government passed the Morrill Act, which gave states land with which to establish land-
grant colleges to teach agriculture and the mechanical arts.'® Government also has a long
history of involvement in direct funding of agricultural research dating back to the
nineteeath century: many studies over the past 30 years have found rates of return to
public investments in agricultural research of over 35 percent.'’

The fact that government has a role in promoting science and technology clearly
has long been recognized. The earliest and most widely used government incentive for
encouraging innovation is the granting of patents, which essentially gives an innovator -
temporary monopoly rights on a new product or process. While important, patents alone
are not a solution to the underinvestment problem. Even with strong patent protection,
inventors capture only a small fraction of the benefits to society that accrue from their .
innovations, so that they will still underinvest. Underinvestment will be particularly severe
" for R&D with large spillovers and for research that yields results only far in the future or is
extremely risky.

_ [nvestments in R&D are inhereatly risky, and some government-supported
explorations, like those in the private sector, will be unsuccessful. Successful R&D
investents - from the jet engine to transistors to lasers ~ can and have changed the

‘whole economy. Government support was crucial in areas such as computers and
integrated circuits, jet engines and airframes. and biotechnology and medical equipment.
The result has been entire fields of producuvc wcalth-cnhanmng. job-creating economic

activity.

: R&D provides the basis of America’s competitive advantagc in the many sectors in
which the United States leads the world. Qur sirength, reflected in the large number of
Nobel Prize winners in science — most of whom have received government support - is
based on our research universities, the best in the world, all of which depend in large

¥ Office of Technology Assessment, Congress of the United Stales. “The Effectivencss of Rescarch and
Experimentation Tax Credits.” September 20, 1995,

** National Research Council. ngm_ﬁgummm;_md_ﬁmmn_gnm_m_e
National Academy Press. Washington, DC. 1995.

¥ USDA Economic Research Service. “The Value and Role of Public Investment in Agricultural
Research.” Siaff Paper Number 9510. May, 1995.
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measure on government support. Students come from all over the world © leam from
U.S. scientists and engineers.

Funding basic research. Most people recognize the need for government
funding of basic, or fundamental, research. Indeed, as shown cadier in Table 1, the
Federal government funds close 10 60 percent of all basic research. Basic research is, by
definition, not directed at solving an immediate problem or at inventing = particular
product, While basic research has immediate retims in adding w0 our knowledge base and
in educating scientists and engineers, econornic returns from invéstments in basic research

- may be many years away, and may not have applications bearing any similarity w0 what the

researcher originally thought. Since so much of the returns 1 basic research are not
appropriated by the innovator {and indeed, in many cases, the output of basic research is
not patentable), the gap between social and private returns is particulady large, and
therefore the problem of underinvestment is pa:tnculaxiy severe, Flrms are typically
reluctant to invest much in basic rcscarch

- Basic research ultimatcly can yield exmraordinary remuns w society. For example,
_ two physicists in 1946 discovered nuclear magnetic resonance as the result of basic
reséarch. While they had no idea how this knowledge would eventually be used, others
soon realized the potential applications of this knowledge, Today, most major hospitals
have magneétic resonance imaging (MRI) machines for use in noninvasive scanning of
patients® internal organs. The MRI is a direct outgrowth of earlier basic research. -

Universities and colleges comprise the largest single group of performers of basic
research, accounting for approximately 45 percent of all basic research in 1994.% This
~research is funded primarily by the Federal government. Universities and m&:gns create

“knowledge for knowledge's sake,” help develop an educated population, and train the
scientific and enginesring workforce. However, academic research itself also plays a
“orucial role in industrial innovation. One mcent study of 76 manufacturing firms revealed
that these firms could not have developed about 11 percent of their new products and 9
percent of their new processes without research donc at universities and colleges, This
study estimated the median social rate of return 10 msc:mh done ax acadcuuc institutions
to be 28 percemt*'

% Universities and colleges actually performed close to 55 percent of afl basic research when one
inclodes work done at Federally funded Research and Development Cmm ocated at mvmm and
colleges.,
. While the 28 perceat™ ﬁgwelsclcaﬂysmghcmm it shaws that the retums o academic
research are bigh, Morcover, this estimate is iikely o be oo fow for two reasons.  First, the stady used
academic research done only in the 15 vears prior 1o the ianovation — much academis resesrch may not be
used in industrial innovations uniil more than 15 vears after the injtial discovery or publicution, or may
continug to bo used for many years thereafier, Second, the study examined only seven indastrizs. The
acadewic research useful for inngvasions in these industries Likely was useful in other ndusteies, 53 weil
Clea.rty, investing in academic rescarch is an ares with high payoffs,
Mamﬁz!d, Bdwin, “Academic Rcsce.rchm Industrial lanovation.” Ressarch Policy, Vol 20, pp. 1
- 12, 1991, :
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Another study notes that it is difficult 1 assign a particular rate of return w basic
research, since its mesults may be used in many diverse ways. Instead, it suggeses that
basie research should be viewed as an input into applisd research in many areas. Basic and
applied research interact in many ways, increasing the productivity of both® In fact, one
study of manufacturing frms found & comrelation between increased spending on basic
research and increased firm prodectivity, which may reflect increased effectiveness of a
firm’s applied R&D when the firm also conducts basic research.” _

Pre-Commercial R&D: The Changing Government Role. The government's
role does not end with funding basic research. One can view R&D as a continnum, with
basic research at one end, facing a huge underinvestment problem requiring substantial
government involvement, and product commercialization at the other end, where most
returns go direcily to the finm. Pre-commercial R&D is somewhere in berween these two
exiremes. Some types of pre~commercial research may be extremecly risky or have an
especially large gap between private and social retums, Government support of such pre-
commercial R&T) involves identifyving, with the aid of scientists, engineers, entepreneurs,
soonomists, and business people, technologies that could yield large socictal benefits but
may not necessarily yield much private retumn to the innovator. It is this belief that drives
_ the Administration’s technology policies.

. In fact, the United States implicitdy began following a similar technology policy

-after the Second World War, The Second World War brought great technological
advancements frora government research; all in the name of the war cffort. Many of those
technological accomplishments had applications in Civilian life, as well. President Franklin
Roosevelt recognized the potential of the R&D mechine that had been built up during the
war, and requested that Vannevar Bush, director of the wartime Office of Scientific
Research and Development, devise plans on how 10 use the wartime cxperience in
peacetime. In response to President Roosevelt's request, Bush authored Science: The
Endless Frontier in 1943 which becamc the guiding document for much of U.S. postwar
science policy. . ‘

The United States channeled public investment into hagie: research at smiversities
and governmen: laboratories, then supported the initial application of the results in
products and production processes procured by public agencies, New technologies first
* developed for (and procured by) the Department of Defense, the Deparument of Energy,

- or the National Acronaptics and Space Administration, or supporied by the National
Science Foundation or the National Institutes of Health, would then diffuse, or "spin off,”
-into commercial use, In this manner, the Federal government supported the development
and diffusion of jet aircraft and engines, semiconductor microelectronics, cornputers and
computer-controlled machine 10ols, pharmaceuticals and biotechnology, advanced energy

# David, Paul, etal. “Analysing the Economic Payoffs From Basic Research,” Ecoy
and New Technlogy. Vol 2, pp. 73-90. 1992.

Mansfield, Edwin. “Basic Rescarch and Productvity Increase in Manufacturing.” Amedcan
Mgm_ Val. 70, No. 5. pp. 863-873. December, 1980,
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and environmental technologies, advanced materials, and a host of other commercially
suceessiul wcmiegzcs .

This §ysxcm worked well as long as military requiresents represeated the lcads.ng~ \
edge applications of new industrial sechnologies. In many areas of basic research :
supported outside the defense establishment, inciuding biomedical research and the

‘development of pharmaceuticals, biotechnology, and zmilcal diagnostic devices, the
systemn continues to work well.

The circurnstances that allowed the United States to rely primarily on a defease-led
mxxdel have changed. With the end of the Cold War, demand for new defense systeros is
now less than it was, Commercial product spin-offs from military ressarch have also
dirninished from their heyday of the 19505 and 1960s, and American companies face
intense international competition from increasingly capable foreign firns. On the other
hand, these changes also ¢reaie exciting new opportunities: innovative defense
technologies are now more likely to emerge first in comercial products and production
technitques, and Americas companies are taking advantage of expanded opportunities in
foreign markets. Accordingly, the Administration’s technology initatives are shifting the
composirion of Federal R&D from military to civilian concerns, and the composition of
military R&D toward the development of so-called dual-use technologies - those with
applications to both military and commercial products,

Designing a successful program of technology support. The Administration's
efforts 1o promote innovative technology contain design features meant to limit the
possibility of government failure in the Irmplementation of technology policy: inmost
. cases, finms participating in the Administration’s programs taust cover at least 50 percent
of the costs of the project; projects are initiated by privaw firms, which compete for
Timited funding; outside experts ip the relevant scieatific, technological, and econersic
ficlds evaluate competing proposals; and firnms can compete for funds in a wide array of
technological fields, w ensure that support for pre-commercial R&D suppcrz docs not get
“captured” by any particular techaology or set of firms.

Even the best-designed technology program wiii have failures, Indeed, if it does
not, then it certainly is too cautious. In the final analysis, the reammns o governnxni-
funded R&D depend upon the retirns 1o the successful projects eutwmghmg the losses
from the unsuccessful ones. By incorporating the above design features, the
Administration’s sechnology program provides the best chance for achieving high returns

_that bmcﬁi American living standards.

Returns to govemment R&1D investments: Lt is impossible to provide a reliable
quantitative estimate of the returns to publicly-supported R&D based upon historical data,
primarily because such a large percentage of Federnl R&D support has been defense-
related, although as noted earlier the returns to other public investments have been
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enormous.® Traditional ways of calculating private returns to R&D do aot apply in
- simations where the government funds the R&D and then purchases the resulting output,

The real impact of government-supported R&D is not the requrns to the individuals
involved in the research, but the returns to society. Measuring such returns is not # sirple
task, since the results of public R&D weave their way through the economy in countiess
directions. Researchers have noted that ’wcause of such spillovers, one must examine
Federal rescarch on a case-by-case basis.*® Some government programs have bezn
spectacutar successes, yielding enormous social returns.”’ The aircraft industry is a prime
~ exampie. The developient of the U.S. acrospace industry was largely government-
funded, As late a8 1986, close to 80 percent of all R&D in this industry was Federally-
supported.”® Today this industry is a large employer and vae of the largesz exporters in |
the nanon.” .

Other examples include:

+ The atomic clock and the Giobal Positioning Satellite (GPS) system. Super-
precise atomic clocks were invented to belp answer fundamental questions about the |
natyre of the universe. However, a practical application for the atomic clock also
emerged. The GPS is 8 system of 24 satellites that depends on computer chips,
miniaturized radio receivers, and atomic clocks. GPS, inidally developed by the U.S.
Air Force for military navigation, allows users 1o determine their precise location and
altitude anywhere o earth. Now GPS is also used for many civilian applications,
including coastal navigation, emergency rescus, and the tracking of commercial
vehicles. Over 160 manufacturers are developing GPS-based systcms for an emerging
multi-billioo éaﬁarmdus&ry

-« The Hubble Space Teiwccpe and cancer defection. 'I‘he Hubble Spm Telescope
was designed to gather more detailed information about the universe than is possible
from ground-based telescopes. It may have another use, as wcii, The image- .

# mlgs?,fampk,m%mm&mmme&amm Pwd:x::{smsxﬁting
from defense RED generally are purchased by the government wiwd sre not subiact 10 a market st See
Hali, Broswyn, “The Private and Social Returns o Research and Development: What Have We
Leamed.” June, 1995 for 3 discussion of the difficulty of measuring the return to public R&ED, One sady
of manufacturing firms foand that increased government funding for applied research is correlated with
mmcipmﬁcnmy {Mmsﬁcid,iﬁdm “Basic Research and Productivity Increase in Manufaciuriag.”

\ an mic Reyiew. Vol. 70, No 5. December, 1980, PP 863.873). The unique featur of this
s:u:iy:sttmbecausc1twasnotmmﬂyfmnmdmgamamlfmdmg.ﬁmmﬁswmméwﬁrm
not necessanily involved in defsnse contracting. ‘
* Bariglsman, Eric. “Federally Sponsored R&D and Productivity {}mw&.” Finance and Bronomies
Discussion Series, Mo 121, Federal Reserve Board, Washingion, DO, Agrd, 1990, )

= Sammw@mm:&w@mzﬁﬁgeaimayefﬁmﬁyix:lass;ﬁedasfm}m Hc:wevct,
mmﬁmiw"mmmmmmmwm ’

#* Mowery, David and Nathan Rosenberg, Techmology and the Pursul
Undversity Press. 1989,

¥ In 1994 the indusry employed about 480,000 people. From 1990 10 1994, exports averaged ovor §30
billion per year. _

owil. Cambtldgf; :
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processing software NASA developed to reconstruct and filter images can be applied ,
mamgmudmmmméﬁkﬁymﬁmmmmm&mgmmmm
indicadve of breast cancer,

« The Internet and the Information Superhighway, The Internet was originally a
-government-sponsored computer network designed to connect rescarchers. Today, it
is an important component of what is commonly referred w as “the information
supcrhighway.” Nobody knows exactly how the Internet will develop, but it is
mcmasmgly active, with more and more business involvement.

CONGRESSI( gmggé PROPOSALS CUT FEDERAL R&D EXPEN?)Y?Q&E&

Today, we face the possibility of anprecedented cuts in Federal R&D cxpendlmms.'
The American Association for the Advancement of Science estimates a real ent of zbout |
30 percent in Foderal support of non-defense R&D by the year 2002 if the Congressional
budget resolution were to become a reality, Chart 6 details the estimated results of the
Congressional plan.

Projected Congressional Non—g:!?eisﬁe R&D Allocations 1990 - 2002
(billions of 393’? @Iiam}
27
2§ 4.
nil ;
15 - :

1990 1992 198 1996 %8 . 200 2002

By contrast, the Japanese government recently announced plans to double its R&D
spending by the year 2000, Chart 7 highlights the effect of the Congressional plan and the
Japanese plan: by 1997 Japan will overtake the United States in government suppon of
ncn«{iefensc R&D - in wotal dollars, not just as a share of GI)P'

® 1590 - 1995 are actual expenditures; 1956 - mmwmwémaﬁs&Cmgthmm&
deflstors 1994 « 2000 ane estimases from OMB, Analvtical Perspectives: . Budzel of the :
Covernment. FY 1996, Assumed 3.5 percent inflation from 2008 - 2002, :
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Chart7
Estimated Japanese Governmental Expenditures on
Non-Defense R&D Compared with Projected Congressional A‘iimtmus

(in billions of 1987 dollars)
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Cutting Federal R&D will reduce private R&D expenditures. Many sdies -
densonstrate that Federal spending on R&D stimwiates addivional private spending on
R&D.* This complementarity holds up in basic, as well as applied, rescarch,™ In other
wonds, an additional dollar of Federal R&D expenditures adds more than a dollar Qf R&D
investment to thc cconamy

Unfortunately, cozzzpimzca:amy aZse szzggcsts that if the Federal gmnzxzczz: cuts
R&D expenditures, the private sector will cut R&D expendinures, as well. Chan 8 shows
a clear correlation betwean changes in Federal R&D expenditures and changes in private
R&D expenditures one year later,

B Levy, David and Nestor Teslecky]. “Effects of Gev«mmaik&lﬁ)ea %V&R&Dwvmmmm
- Produetivity: A Macroeconomic Analysis.” The Bell Joumnal of Economics. Vol. 14, No. 2. pp. 552»
561, Amumn, 1983,

» xezmi Martin, wmmgmmmmzefmwemmmmzaswam
southom Eoor al. Vol 60, No . pp. 63 - 71. July, 1953,
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Chart 8
Percent Changes in Federsl R&D Expenditures and
Private R&D Expenditures One Year Later™
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. Thig comrelation means that if Federal R&D suppont is cut, the nation is likely to
lose future rewards not only from the Federally-supported R&D that will not be
undermken, but also from the industrial R&D that will not be undertaken as the private
sector scales back in response 1o Federal cuts, :

CONCLUSION

Continued advances in R&D and technology are crucial wo ensuring and increasing
stonamic growth, Many studies have shown that while returns to & firmn from investing in
. R&D are high, returns to society are even higher as new ideas are applied to areas far
beyond what the inrovator initally tmagined. However, such spillovers imply that private
firms will not invest in enough R&D from a national perspective. The Federal govemment
<an step in to fill the gap between the private level of R&D investment and the level and |
types of R&D investment that are best for the nation. Moreover, the naton benefits not
just from the results of Federally-sponsored projects, but dlso because Federal R&D
expenditures seem to stimulate additional private R&D expenditures. Co

The competitive position of the United States — and indeed future increases in
standards of living -~ depends on technological advances. These in turn depend on our
entire scientific and technological infrastructure, which includes our educational
instittions - producing the scientists and enginecrs that will provide the creative
advances of the future — our research universities, and our nagon's laboratories, both
within the private and public sectors. Ideas flow from basic research, through pre-
competitive development, to concrete applications, producing new products and
developing new, better, and Jower-cost production processes. Govﬁmmcnt has a vital role

M Hill, Christopher. “Private Funds are Unlikely 1 Replace Cuts in Public Funds for R&D in the US.”
Mimeo, Jone 12, 1995, Data from NSF. “Natonal Patterns of R&D Resources: 1992.° NSF92.330.
{kwher, 1902
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in sustaining this infrastructure - from supporting scientists and engineers, 1o promoting
basic research, 1o assisting in the development of new, high-risk technologies with
significant spillovers. We have evolved an effective system that has led Americatoits
current pre-eminent role. Changes in our world necessitate fhat this system, and the role
of government, continue to evolve. Now is the time to renew our commitment to these
advances and to continuing the adaptation of our system 1o the changing world. These are
high-return investents that will provide the basis of the Americs of the twenty-first
cenhary.
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Estimated Japanese Governmental Expenditures on
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Three years ago, President Clinton said, "We must compete not retreat.” Since that time, he has
charted a new trade policy with Japan that is delivering results, This policy has three goals:

o To give American businesses, farmers, and workers a chance to compcw fairly in the
second largest market in the world by targeting expanded market AcCess in those sectars
where 1.8, competitiveness is strongest.

° To increase the growth of Japanese imporis and promote adivsunent of the massive
current account Imbalance in Japan in order w0 sirengthen global economic growth.

< To restore American leadership in the global economy.

Significant progress has been made on cach of these goals; While initial resuits are encouraging,
we are watching closely o make sure our trade agroements are implemented and work.



U.S. exports to Japan in targeted sectors are growing rapidly.

U.5. Expocts to Japan in Sectors Covared by Trade Agrecmonts Are
Growing at an Even Faster Pace Than Those in Other Sectors
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The Clinton Administration has negotiated 20 trade agreements with Jupan; 12 of these
are Framework Agrcements, These trade sgrecments are results-oriented, ic., they
. include objective criteria for measuring progress. Too ofien in the past, our bilaters? trade
agxmahnwfaxicéwdcﬁvermai beaefits for-American companies, workers, and

farmers.

In the goods sectors mvmbywﬂmmmymmmmcmmmmm trade
epreements, 1.8, exports to Japan have grown neardy 80 percent since this Administration

took office,

o Growth in exports to Japan in these sectors is nearly 2.5 times greater than growth
in other U.S, exports to Japan — which hag elso been strong. Indeed, growth in
all U.S. exports to Japan has besn over twice as great as growth in U.S, exports

totinmwxanUm Towl U.S. mwlwmmsmbﬁﬁmfwmc.

12 months ending in August 1995,

¢ Zamgmmmvmwbymmdcmmﬂ.&mwﬁpmzmc
. grown &t an accelerating pace; these exports grew by one-seventh in 1993, one-
quarter in 1994, and by nearly one-third in the first 8 months of 1995 (on a year-

over-year basis).

\‘vil, -



In the goads sectors covered by our Framework Agreement alone, U.S. exports w Japan
have risen over 50 percent since the Agreement was signed — more than twice as fast as

other U.S. exports to Japan.

Qur strong export performance in geoeral and to Japan specifically is attributsble 10 a
variety of factors. On the macroeconomic side, the President’s oversll economic plan,
" with its emphasis on deficit reduction and investment, has led to strong sustained growth
with low inflation in the United States. This has encouraged strong growth in US.
_ investment, labor productivity, and employment, and helped to increase U.S. business
confidence &nd strengthen the fundamental competitiveness of U.S. industries and
workers. Such overall economic factors bave helped accclerate ULS. export growth to the
world, riging from 4 percent in 1993, to 10 percent in 1994, and 16 percent so far this
year. Our strong export perfonmance to Japan, especially in targeted sectors, also reflects
the sumerous market opening agreements concluded during this Administration under the
Framework and the Uruguay Round.

The trade agreements are "win-win”, yielding iéwpmsmdmgmqmtyfmiapanm
purchasers and consumers and increasing market sccess for U.S. businesses. .



U.S. businesses are achieving successes in sectors covered by |
Clinton Adminisiration trade agreements.

After years of stalled segotiations, the Clinton Administration concluded an agreement
in March 1994 with Japan to open the celiular telephone market in the Tokyo-Nagoya
area, the largest population center in Japan, Since the sgrocment was signed and the
Japanese Government instituted deregulation measures, subscribers to the North American
designed system have grown from 22,000 to 3500,000. Motorola, which tried
unsuccessfully for years to break into this market, provides the bulk of the cquipment 1o
" build and maintain thig system, with sales values in the hundreds of millions of dollars
per year. Greater competition in the region has also benefinted Japanese consumers - not
only ig there now greater consumer choice but also prices for cellular phone services have
dropped. ‘

Since the Clinton Administration concluded a Framework Agroement with Japan covering
public sector procurement of medical technology (such as MRI machines and CT
scanners) on November 1, 1994, ol U.S. exports of medical instruments o Japan have
grown over 50 percent, reaching $1 billion for the 12 months ending August 1995, This
'is over twice the mate of growth of U.S, medical instruments exponis to the Furopean
Union,

The Clinton Administation targeted copper as 8 priority sector in the Uraguay Round
negotistions. Since the Uraguay Round Agreement was signed on April 15, 1994, U.S,
. exports of copper to Japan have grown over 150 percent, reaching $0.4 billion for the 12
‘months ending August 1995, ‘i‘hmzsmﬂmnﬁzzmasfastasmgmwthofam
(LS. exports 1o Japan,

The Clinton Administration targeted chemicals in the Uruguay Round negotiations. Since
the Uruguay Round Agreement was signed, US. exports of chemicals to Jupan have
grown over 80 percent, reaching $2.9 billion for the 12 months cading Augest 1995, This
is over three times as fast as the growth of other U.S. exports to Japan and over 6 times
as fast as the growth of U.S. chemical exports 1o the Buropean Union,

The Clinton Administration targeted apples as one of its first bilateral wade initiatives
with Jepan and an agresment was concluded on September 13, 1993, Where U.S. apple
exports to Japan were once banned, apple exports are now expected to reach $15 million
in 1995, ‘rhzszsmmthanhaif&wwmlamgemnaixaicsafus ap;;}.cstothc -
EmapcanUmm .



The Clinton Administration targetsd rice in the i};mguay Round negotiations. Imported
- rice had been banned in Japan for over two decades. With the suceessful conclusion of
the Urugnay Round, Japan has finally opened its market to imported rice.

o . A major failure ©f the rice crop in Japan in 1993 led o the first tasic of American
rice for many Japanese consumers.

o  U.S. exports of rice to Japan rose 1o $243 million in 1994. This is more than
twice the total annual ULS. rice exports to Enrope.

o American medium-grain rice has been highly rated on quality by the Japanese
Food Agedcy and American rice has been well-received by Japanese consumers.
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The goal of our trade policy is to expand trade. Although the
U.S8.~Japan bilatersl trade deficit remaing high, it is misleading
to focus on it as a scorecard. ’

The Bilateral Trade Deflcit Largely Haflacts Strong Growth
In the United States Relative to Japan
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o Periods of high employment growth such as in the past
three years sre often accompanied by deterioration in the
trade balance due w strong demand for imports.



o Maoreover, US. exparts to Japan have grown twice as fast
as imports in volume terms. However, we are paying more
for imporis from Japan due 1o the apprecistion of the yen
relative to the dallar, '

Although wo are seilling a lot more to Japan...

T S 00 N N N K VOO WO O AN T I VOF U O OO S O T OO O OO 3% T O O O
S Stay -4 L L & i My B it i

£ tnoreh moving meaeage:

T

' ..we are also paying higher prices for Japanese goods
¢gus 1o tho appreciation of the yen.

o Valos

Py
.

™
1

dWaEy 88 - 100

. VRN AN NIRRT
F Sy B Sy Ny -3 e Wy 8 s Vay -

£ MR MO Bns
: ., 0 PO
R TN PR BV ALTE o0 P SRR I
e B - w T bl LRI LY e ma e R I
‘,i*; " . N . ”';‘-"*.!I.- CR Ry g B i_’L‘ A S S




U.S. competitiveness and economic strength have surged ahead in the last two years.

g o Fm::hc second year in g row, 3 survey of international corporats managers rated the United States Number § on competitiveness
ro - this year, up from Number § in 1992, .

fa e,

The Linfted States Leads in Job Creation

1.8, Manutacturing Firma Ars insteasing thely
- \ . Share of the Japanass Markot

o

N \ i e ek 199t 1903 1o9411
. UL vt st of Japassese market, ' Emgioyment,
e The U.S. economy has created 7.5 million jobs since

the Clinton Administration began.
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The resurgence in U.8. competitiveness has led to gains in key sectors.

U.S. imports of Japanese Autos Are Deciining Sharply

1

b H L H i 1 h3 i (] 4

Wk
o ropey sivars o ALS, e market

&

100235 s e s i

The Japanese import shere of the 1.5, auto
~market has fullen from 18 to 12 percent,

(1.8, Automakers Have Bounced Back Strongly

1 3 2 £

R 1903 Ty 1995
*Aansabived figure from Seer e cuivters of 1005,

2 The United States overtook Japan as the world’s
Number 1 auto producer in 1994 for the first time
gince the 1970¢, U.S. production totalled 124
million vehicles, 17 percent more than the
Japanese total,
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EDUCATING AMERICA: AN INVESTMENT FOR OUR FUTURE
EXECUTIVE SUMMARY ‘

* The educational level - that is. the number of yvears of complated formal education
- of the 1.8, workforce has risen, both over the long-term and over the past twenty vears. Test
scores have been increasing in the United States, especially for minorities. At the same time,
(1.8, students compare unfavorably to those in many other nations on tests of math and seience
achievement.

* More educaled workers gam more, %ﬁé the gap between egminzs ¢l high school

and colleee graduates has more than doubled over the past 15 vears. In 1994, the median full-

time worker with at Jeast a bachelor’s degree ¢arned 74 percent more per week than the median
full-time wotker with only a high school degree; this figure was only 36 percent in 1979,

* Since education raises the earnings and productivity of workers. it contributes o
overall economic growth, Evidence from cross-couniry comparisons generally supports the
conclusion that education contnibutes to growth,

* The weight of evidence indicates that Head Start and other compensatory preschon]
education programe improve subsequent schoot achievement. Evidence is not yet-available to
provide a full evaluation of “schioql to work™ programs, but the initial evidence is favorable.

g - .
® Education and training pay off for workers who have already entered the labor
market. Worker training is generally an essential ingredient of high-performance workplaces.

L3

* Programs that make education cheaper or more available appear to increase the
amount of educational attaingment. ) '




EDUCATING AMERICA: AN I&‘VE;STME?QT FOR OUR FUTURE

Invesiments in education yield greater dividends today than ever before, The
- foltowing s a survey of the overwhelming evidence regarding the benefits of education to
American workers and to our nation’s economy, and the impartance of asstzrmg afferdable
access 1o higher education.

I.  THE EDUCATIONAL LEVEL OF TI{E US. WORKFORCE HAS RISEN
IN RECENT YEARS.

American workers now have more vears of formal education than ever before.
Recent years have seen the continuation of three heartening trends.

First, more students are finishing high school. Tn 1973 14.1 percent of 16- (o
24-year-glds were high-school dmp{;uls by 1993, the rate had fallen to 11.0
percent. Pan of this improvement is due (o increases in the graduation rates of

© African American students, whose dropout rates have fallen much more sharply
than have dropout rates for white studenis. [See Chart A]

Secand, more high-scheol graduates are attending college. Since 1980, the
percentage of high-schoo! graduates who enrolled in college foliowing
graduation has increased from 30.5 percent to 41.6 percent. [See Chart B} As
new workers have replaced older, less eduecated workers, the share of the labor
force with a college degree has also increased, from 16 percent in 1973 1o 29
percent in 1993, [See Chart ]

Third, total graduate-school enrollment has gmwn almost as rapidiy as

- updergraduate enroliment, in percentage terms, over the past two decades;
growth in graduate enroliment for full-time students has been much faster than
in undergraduate garoliment,

The resulr of these three trends has been a more edueated labor force: average years of
education per worker climbed from 11.8 in 1973 to 13.0 in 1990, [See Chart I

Test scores have also risen, although they remain unimpressive by international
standards. Over the past decade, test scores in mathematics, science, and verbal skilis have
generally risen for children of almost all ages and racial and ethnic groups. These (est-score
. gains have been largest among African’ American students, Despite the gains, there remains
room for further improvement: 1J.8. students continue to tradl students from most other
industrialized sations ot znttmanczzal achievement tests in math and science. [See Chant E
and F]

' US. Deparunent of Education, National Ceater for Education Statistics, Digest of Educarion Statistics,
994, and U.S, Department of Labor, Bureay of Labor Stalistics, Labor Composition asd .5 Productivity
Growth, 1545-90, Devember 1993,
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1I.  FORMAL EDUCATION CREATES SUBSTANTIAL ECONOMIC
© BENEFITS, BOTH FOR THE INDIVIDUAL AND FOR SOCIETY.

- More educated workers earn more, and the gap has doubled over the past 15
vears. In 1994, for example, the median full-time worker with at least & bachelor’s degree
‘meé 74 percent more per week than the median full-time worker with only a high school
degree; this gap wag only 36 percent in 1979, The mwards to education and training are one
of the most well-established findings in economics.” Positive returns to education and the
recent increase in rezums have been documented for a wide range of foreign nations, as well
as for the United States.? [See Chant G)

Establishments with higher levels of education have higher productivity® A
nationally-representative survey found that an eswblishment whose workforce has an average
education 10 percent {that is, slightly morc than one year of schooling) above that of similar
establishments has productivity about 8.6 percent above similar establishments.

Labor demand in high-skill occupations is incf‘easing. Taken together, the two
trends noted above - the greater numbers of college graduates, and the increasing gamings
gap between coliege and high-school graduates -- suggest that demand for higher-skilled
workers must have increased in recent decades. And indeed, occupational evidence supports
this view, From 1984 o 1994, whereas employment growth in occupations whose workers
have low levels of education averaged only 7 percent, employment growth in high-skiil
occupations averaged an impressive 32 percent. The increases in employmient in high-skali
occupations presumably would have been even larger if there had not been an increase in the
wages of skilled workers relative to unskilled. [See Chart H} -

\ There is some debate about the cause of the correlation between education and
earnings. One problem is that people with high ability are disproportionately likely to
receive above-average education, but would also bave been disproportionately likely o
receive high wages even if they had not received s¢ much education. In addition, education
can pay off for an individual because education is 4 credential that signals high ability, even
if little s imeé at school. '

2 Wiilis, Robert, "Wage Determinants: A Survey And Reinterpretetion of Human Capital Earnings
Fuactions,” in Orley Ashenfelter and Richard Layard, cds Handbook of Labor Economics, Volame 1, B¥smzzz
Publishers, 1986, '

* Psacharopoalos, George. "Raturns to Bducation: A Further International Update and Implications,” Journat
of Human Resources, Volume 20, Fall, 1985; and Freeman, Richard B., and Lawrence Katz, “Rising Wage
Inequality; The United States vg, Other Countries,” in Freeman, Richard B, ed.,, Working Under Different Rules
Maw Y@zk Raussell Sage Foundaton), 1994, '

* Lynch, Lisa, "The Other Shoe: Characteristics of Human Capital Investments and their Pay.offs ta
Employers,” working paper, National Center on the Educational Quality of the Workforcz, University of
Pennsylvanta, 1993,
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Never.theless, much of the evidence indicates that the economic rewards to

education accrue because schooling actually makes students more productive as
employees, and not primarily because schooling screens out low-ability students.

One recent study showed that a year of college education increases eamings by
5 percent to 10 percent, even-controlling for family backgrounds or test scores
in high school. This result holds not only for four-year institutions, but also =
for community colleges.®

Another study examined identical ﬁvins, who obviously share similar family
characteristics and identical genes, and found that each year of additional
schooling raises later earnings of the more-educated twin by about 13 percent.®

A third stﬁdy found that each additional year of schooling due to compulsory-
" schooling laws raises cammgs by 8 percent (although statistical problcms limit
the precision of this estimate).’

Fl

II. EDUCATION CONTRIBUTES TO ECONOMIC GROWTﬁ.

New evidence emphasizes that education is an important determinant of the speed -
at which the economy as a whole prows. A large body of literature has shown that

countries with the highest initial levels of education in 1960 or 1965 typically grew the fastest .
in subsequent decades.? One recent study, in trying to pinpoint just how education makes its
contribution, has shown that countries with bcttcr—cducated labor forces are better able to take
advantage of technologies developed in other countries;’ this factor is likely to have
contributed to the growth successes of Japan and the East Asian newly industrialized

countries. Sketchier evidence suggests that even within countries, states and regions with

%. Kane, Thomas J. and Cecilia Rouse, “Labor Market Returns to Two and Four-Year College: Is A Credit
a Credit and Do Degrees Matter?”, American Economic Review, Vol. 85, No. 3, pp. 600-14 (1995).

¢ Ashenfelter, Oriey, and Alan B, Krucgér “Estimates of the Economic Retums to Schooling From a New
. Sample of Twins,” American Economic Rewew, December 1994, Other studies of twins have found smaller, but
still positive, cffccts

L Angnst, Joshua and Alan Krueger, "Does Compulsory School Attcndancc Affect Schoolmg and
Eammgs? " Quarterly Journal of Economics, Yol. 61, No. 4, Novcmbcr 1991.

8 Scc:. for example, Barro, Robert J., "Economic Growth in a Cross Section of Countries,” Quarterly
Journal of Economics, Volume 106, May 1991; and Mankiw, N. Gregory, David Romer, and David Weil, "A
Contribution to the Empirics of Economic Growth," Quarterly Journal of Economics, Volume 107, May 1992,

® Benhabib, Jess, and Mark M. Spiegel, "The Role of Human Capital in Economic Development: Evidence
from Aggregate Cross-Country Data,” Journal of Monetary Economics, Vol, 34, 1994,



&

betier-educated Jubor forces grow more rapidly.”” A well-educated workforce can also raise

the productivity of R&D {for example, because new innovations are implemented more

quickly), encouraging the technological improvements that are the crucial ingredient in fong.
rm growth,

The cross-country evidence for an education growth effect can best be thonght of
as angmenting the other evidence on the returns to education. The central difficulty with
these cross-country analyses is that covntries that "got education right" also got many other .
things right. That is, countries with high levels of education tended to be those with high
investment rates, low inflation rates, a strong export onentation, and stable polifical
systems—ail of which are believed {0 contribute 1o growth. As a result, disentangling these
factors 10 determine which of them has contributed most is no easy matter. Still, most growth
economists belicve that in combination with other factors, education plays an important role.,

Educational improvements have contributed significantly fo pestwar economic
growth in the United States. If we accopt the proposition that more educated workers are
paid more because their education makes them more productive, then we can estimate
education’s growth effects directly by measuring increases in the educational attainment of the
workforce. Using this method, the Bureau of Labor Statistics estimates that between 1963
and 1992, improvements in education added 0.3 percentage points per year to the growth rate
of GDP-meaning that education accounted for about 20 percent of per-capita income growth
aver that period. This estimate depends crucially on the assumption that the earnings effects
of education equal its effects on the sconomy’s productivity. To the extent that retums to

‘education are associated with credential sereening and signalling, then 0.3 percentage points is
an averestimate; but if education has positive spiliovers, then the actual contribution of
education may be even greater, Training and on-ihe-job learning also contribute w economic
growth, although we have no estimates of the magﬁiméa of these effects.

.

Educational improvements for lower-skilled workers can help ensure that ﬁzﬁy
benefit fully from economic growth. Factors that contribute to growth, such as
technological advancement and increased trade, sometimes benefit higher-skilled-workers
disproportionately. The computer advances of recent years, for example, have probably ,
contributed to economic growth while simultaneoushy shifting labor demand toward the high-

_skifled workers who can best use the pew technologies. To keep lower-skilled workers from
being Jeft behind by growth, it may therefore be necessary to increase their leveds of
education and training.

© Hole-Bakin, Douglas, “Solow and the Swes: Capital Accumuladon, Productivity, and Exonomic
Growily,” Nasicaal Toax Joumal, Vol 46, Mo, 4, 1993



IV, LEARNING THROUGHOQUT THE LIFE CYCLE HAS HIGH PAYOFFS.

Head Start and other compensatory pre-school programs have substantial
economic pavoffs. Pre-school programs, such as Head Start, can give 4 persistent boost to
academic achievement. Compared with other students with similar characteristics, graduates
of Head Start-style programs are less likely to be held back in school, less likely 6 be
classified as special-education students, and more likely (o gradvate from high school, Asa’
result, the program appears to vield net benefits not only for participants but also for the
taxpayer,! Critics of Head Start-style programs have noted that although the programs
substantially increase the IQ test scores of participant children relative to non-participants, this
test-score advantage disappears by the end of grade school. But studies that have looked
beyond this narrow measure of intelligence show that despite the erosion of IQ test-score
effects, these programs do raise future academic achievement. :

School-te-work programs can improve student outcomes, Recently, substantial
governmental efforts have been devoted to sirengthening the link between high schools,
community colleges, and the workplace. Although these efforts are in many cases too recent -
to have produced results that can be evaluated rigorously, preliminary results are encouraging.
For example, California's Partnership Academies, which combine high-school education with
career-focused training and work experience, have apparently been quite successful in
reducing dropout rates among program participants.”” More definite results are available for
established programs targeted at high-school dropouts, such as the highly successful Center
for Employment Training in San Jose, .

Education and training for experfenced workers have economic benefits as well.
One recent study concluded that each year of education provided through a Pennsylvania
‘program for older displaced workers increased earnings by some 7 percent, B And a recent
study of the Job Training Partnership Act, a Federal program providing training for
economically disadvantaged clients, found that participation iscreased the samings of adolt

*

Y Burnett, W, Steven, "Benefits of Compensatory Preschoa) Bducation,” Jowrnal of Human Resorrces, Vol
27, No. 2, Spring 1992, ' '

1 Hayward, Becky, and G. Tallmadge, Evaluation of Dropous Prevention and Reeniry Projects in
Vocational Education, draft final report, Research Triangle Institute, November 1993; and Stern, David, et al,
“Benefits and Costs of Dropout Prevention in a Program Combining Academic and Vocational Education:
Third-Year Results from Replications of the Calrfom;a Pcnmsula Academies,” Educational Evaiuarmn and Pelicy
Analysis, Vol. 11, No. 4, 1989. ‘ .
!

1% Jacobson, Louts, Robert Lalonde, and Daniel (. Sulfivan, "The Returns to Classroom Training for
Dislocated Workers,” unpublished manuscript, Septamber 1994,
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males by 10 percent and the earmings of adult female participants by 15 percent. These
earnings gains were one and a half times greater than the ¢osts mvcstcd to produce them,
[See Chart 13 :

Firm-provided vecational training has positive econcmic hinpacts for participanis

* and employers. For workers, a year of ezzizer on-the-job or formal training raises wages by

about as much as a year of coliege education.”® There Is also evidence that firm-provided
training Jeads o productivity gains. A survey of small manufacturing firms in Michigan that
recetved tradning granis from the state government found that the additional training provided
by manufacturing firms significantly raised productivity.”® Another study of formal training
programs in manufacturing firms found that firms that introduced training programs in 1983 .
had productivity growth that was 19 percent faster, on average, than at other firms."”

Some evidence suggests that trafning is most effective when combined with other
innovative workplace practices. In practice, companies that train their workers well tend
also 1 have adopted other innovative practices—for example, pay systems that reward
productivity, as well as management stractures that give {rontline employees the ability to
suggest and implement improvements in the product and workplace.” Several sdies
suggest that taken together, these policies are particularly effective.

Evidence of the effectiveness of these human-resource practices comes from a variety of :
industries. In manufacturing, a multiyear study of steel finishing lines showed that plants
using highly innovative human-resaurce management systems (i.e., that had incentive-based
pay and employee involvement as well as training) bad the highest productivity: these plants
were in operation 98 percent of scheduled time, compared with only §8 percent of the time at
companies with traditional work practices.”® Another study concluded that high-tnvolvement
steel minimills not only excel in quality and productivity but also enjoy lower employee

# Bloom, Howard S., of al., The National JTPA Studdys Ovarvmw of impacr: Benefirs, and Loty af Title

1A, Abt Associates, Februgry 1994, : ‘ = »
15

Lynch, Llsa, "Private Smlor Training and the Eamings of Young Workers,” Amem:an Economic Rewew
Vel. §2, No. 1. 1992 - '

' Moizer, Harry et al, "Are Training Subsidies for Firme Effective? The Michigen Experieace,” Industricl
and Labor Felotions Review, November 1993,

"7 Bartsl, Anne, “Productivity Gaing from the Implementation of Employes Traming ?rcgrzms," Industrial
Kelations, fonbheoming,

¥ us. Depariment of Labor, High Performance Work Practices aned Firm Pedformance, 1993; and Levine,
Dawid L, Reinventing the Workplace: How Business and Employees Can Beth Win (Brookings, 1993).

¥ Ichniowski, Casey. Kathryn Shaw, and Giovanna Prenrushi, “The Effects of Human Resourcs
Management Practices on Pradoctivity,” uapublished manuserigt, March 1594,
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wrnover. Morsover, these results are not unigue to the steel industry. A comparzsen of
pro:iuwv;zy in several industries in the U.S., Germany and Japan found that adopting best-
practice production processes generally required extensive worker training.”’ - A worldwide
study of the automobile industry found that a coordinated change to an involvement—oricnied
human resource system can simualtanecusly improve product quality and productivity.®
Studies of the electrical cc:mporzems industry and of companies with flexible manufactunng
systems have found similar results.™ -

‘Although most of the detailed studies are in manufacturing, these policies also dppear to yield
benefits in service industries. One study of 850 publicly held service companies discovered
that these work practices correlated with a significant reduction in employee turnover and
with 16 percent higher sales per employee (controlling for capital per worker and research
and developmem spending), higher annual cash flow, and increased market value of the
company

V. FAMILY INCOME AND TUITION CDSTS AFFECT EDUCATIONAL

QPPORTUNITIES.

Borrowing constraints mean that college costs may have a particularly large
effect on educational attainment, If capital markets functioned perfectly, any student for
whom the expected returns to education were greater than the interest rate would be able to
borrow enough to cover tuition and living costs. Thus low- and high-income students with
similar abilities would be expected 10 enroll in college at similar rates. But in practice, future
earnings are far less efféctive as collateral than are physical assets such as houses. "As a
result, before federal guarantees, students could not generally borrow enough to cover the
" costs of education. Thus college costs matter more than they should: even when costs are
fow enough to make education a good investrnent for a Jow-income student, they may be too
high for him or her to stay in school. A vadety of evidence. suggests that by easing the
‘borrowing constraint, government can substantially increase educational enrellments,

B - P
% Arthar, Ecﬁre:y B.. "Effects of Human Resource Sysu:ms on Manufmmg Performance and Tumover,”
Academy of Management Jouragi, ¥ol. 37, No, 3, 1994, ‘ "

' paily, Mantin Neil, and Hans Garsbach, "Bificicncy in Manofacturing and the Need for Global
Competition,” Brookings Papers on Economic Acitvity: Microcconomics, farmcoming,

= Maz:'{)\,sz:es John Paul, ”I{umm Resource Bondles and Marz;zfaz:mmg ?erfonnaacz, University of
Fennsylvania, Whartoo Schoat of Masagement, June 1993

% Cuscher-Gerthenteld, Joal, "The Impact on Economie Performance of & Transformation in Workplace
Relavions,” Industrial and Lobor Relations Review, Vol. 44, Jasuary 1991 and Isikumar, Ramchandran,
“Posindostrial Manvfacwring,” Harvard Business Review, Vol, 64, November-December 1936,

# Huselid, Mark A, "The Impact of Humon Resourve Managemen Practices on Tursover, Productvity,

and Corporate Financial Performance.” Academy of Management Journal, forthcoming.
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. Lower college tuition leads substantially more students to enroll in college. The
net cost of coliege education appears to have a substantial impact on the likelihood of college
enroliment for low-income students, For example, one recent study has found that students
from states with low public-university tuition levels are more likely to sttend post-secondary
education than students from other staics, even after controlling for a wide variety of other
factors that could cause this difference.® The effect is stronger for low-income students
than for high-income students, consistent with the hypothcsns that borrowing constraints 'do
indeed constrain educational attainment. :

Government aid can also play an important role in driving down the cost of
college, and thus inducing more students from low-income familiés to attend, For a
variety of reasons, students from low-income families may be particularly averse to taking on
the high level of indebtedness associated with borrowing for college. Consistent with this,
there 18 2 substantial amount of evidence that for Jow-income students, the availability of
grant aid strongly increases the likelihood of participation in further education.™

The low Jevels of educational attainment of low-income students {caused-both by
borrowing constraints and by other risk factors) are costly in terms of lost future
productivity. For poor children, rates of school completion and advancement to post-
secondary education are much lower than for other children. For example, children who
experience poverty between the ages of 6 and 15 years are two to three imes more likely to
drop out of high school than are students who never expenience poverly. A recent study
commissioned by the Children’s Defense Fund, which added up the costs of low educational .
achievement for the 14.6 million poor children in 1992, estimated that each year that these
children spend in poverty costs the economy somewhere Detween $36 billion and 3177 bhillion
in reduced future productivity and employment. {Again, these estimates assumne that the
. productivity benefits of asyear of education are as large {or poor students as &ey are for the

average student,) '

. ¥ Kane, Thomas, “follege Bny By Blacks Since 1970: The Role of Coliege Costs, Family Background,
and Renwrns to Bducation,” Journal of Political Economy, Gcwober 1994, See alse Manski, Charles, and David
Wise, Coflege Cholcr in America, Harvard University Press, 1883

% MePherson, Michael, and Morton Shapiro, Kesping College Affordable; Government and Educational .
Opportunity, Brovkings Insthwdon, 1991, p. 214; Haeptman, Arthar M., and Mauresn Mclaughiin, "Is the Goal -
of Access to Post-Secondary Educaton Being Met?," Washingion, 2.C., American Council on Educatiop, 1983,
Tensen, Eric L., "Financial Aid and Educational Quicomaes: A Review.” College and University, Spring 1983
Leslic. Larry, and Paul Brinkman, The Economic Value of Higher Education, McMillan, 1988; Manski and Wise,
op. cit, o :



VL CONCLUSION ‘ co

A quaiity education is a key determinant of an individual’s future economic well.
being and is a critical ingredient for this nation’s future economic health and strength. The
evidence on this score is overwhclmmg

* The economic returns to education for America’s working men
and women have risen dramatically. In 1979, the median full-
time worker with at least a bachelor’s degree earned 36 percent
more per week than a worker with only a high school degree,
By 1994, that difference had grown to 74 percent.

¥ Since education raises the earnings and prodﬁctivity of workers,
it contributes to overall economic growth

* The evidence shows that compensatory preschool education
programs such as Head Start improve subsequent school
achievernent. The evidence is not el available to provide a full
evaluation of “school to work” programs, but the initial evidence
is favorable, ‘

* Education-and training pay off for workers who have already
entered the labor market. Worker training is geoeraily an -
essential ingredient in the adoption of hzgh performance
workplaces. -

* Programs that make education cheaper or more available appear
' to increase the amount of education.

In the words of Ben;amza Frazzidm "An mvcszmczzz in knowieége pays Lhz best
interest.”

Given the strong evidence pointing to the positive impact that education has on the
lives of American workers and our economy, our nation must renew its commitment to these
investments, Abandoning our commitment to education - especially at & time when the
future standard of Hving for American workers and the strength of the American economy
depends on an educated workforce — is shortsighted-and could have long-term damaguzg
consequences to this nation’s ecopomic health and sweagth. .
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CHARTA
High-schonl dropout rates for persons aged 16 to 24 years
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Callege enrollment of 18- to 24»3;93:'»:1[&" high-school graduates
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CHART C
" . Fraction of labor force with a college degree
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CHARTD

Average years of education per worker
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NAEP Mathematics Scores of 17.year olds
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CHART G

Mean annual eamings for male full-time year-round workers,
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CHART H
Employment growth by occupational skill level
1984-1994
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Increases in eamings outweigh costs of JTPA training
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