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National R&D Trends
U.S. R&D declined for the first time in almost 50 years in 
2002 as a result of cutbacks in business R&D, but it has since 
recovered due to growth in all sectors of the economy.

t. U.S..R&D.grew.to.$291.9.billion.in.2003.after.declining.
in.2002.for.the.first. time.since.1953..U.S..R&D.is.pro-
jected.to.increase.further.to.$312.1.billion.in.2004.

t. The.business.sector’s.share.of.U.S..R&D.peaked.in.2000.
at.75%,.but.following.the.stock.market.decline.and.subse-
quent.economic.slowdown.of.2001.and.2002,.the.business.
activities.of.many.R&D-performing.firms.were.curtailed..
The.business.sector.is.projected.to.have.performed.70%.
of.U.S..R&D.in.2004.

The decades-long trend of federal R&D funding shrinking 
as a share of the nation’s total R&D reversed after 2000.

t. The.federal.share.of.R&D.funding.first.fell.below.50%.in.
1979.and.dropped.to.a.low.of.24.9%.in.2000.

t. The. federal. share.of.R&D.funding.grew. to. a.projected.
29.9%.in.2004.as.private.investment.slowed.and.federal.
spending.on.R&D.expanded,.particularly.in.the.areas.of.
defense,.health,.and.counterterrorism.

U.S. R&D is dominated by development, largely per-
formed by the business sector, with most basic research 
conducted at universities and colleges. 

t. In.2004.the.United.States.performed.an.estimated.$58.4.
billion.of.basic.research,.$66.4.billion.of.applied.research,.
and.$187.3.billion.of.development.

t. Universities.and.colleges.have.historically.been.the.larg-
est.performers.of.basic.research.in.the.United.States,.and.
in.recent.years.they.have.accounted.for.over.half.(55%.in.
2004).of.the.nation’s.basic.research..Most.basic.research.
is.federally.funded.

t. The.development.of.new.and.improved.goods,.services,.
and.processes.is.dominated.by.industry,.which.performed.
90.2%.of.all.U.S..development.in.2004.

Location of R&D Performance
R&D is geographically concentrated, and states vary 
significantly in terms of the types of research performed 
within their borders.

t. In. 2003,. the. top. 10. states. in. terms. of. R&D. accounted.
for.almost.two-thirds.of.U.S..R&D..California.alone.ac-
counted. for. more. than. one-fifth. of. the. $278. billion. of.
R&D.that.could.be.attributed.to.one.of.the.50.states.or.the.
District.of.Columbia.

t. Federal.R&D.accounts.for.86%.of.all.R&D.in.New.Mex-
ico,. the. location.of. the. two. largest. federally. funded. re-
search. and. development. centers. (FFRDCs). in. terms. of.
R&D.performance,.Los.Alamos.National.Laboratory.and.
Sandia.National.Laboratories.

t. Over.half.of.all.R&D.performed.in.the.United.States.by.
computer.and.electronic.products.manufacturers.is.locat-
ed.in.California,.Massachusetts,.and.Texas.

t. The.R&D.of.chemicals.manufacturing.companies.is.par-
ticularly.prominent.in.two.states,.accounting.for.61%.of.
New.Jersey’s.and.49%.of.Pennsylvania’s.business.R&D..
Together. these. two. states. represent. almost. one-third. of.
the.nation’s.R&D.in.this.sector.

Business R&D
Business sector R&D is projected to have rebounded 
from its 2002 decline to a new high in 2004.

t. R&D. performed. by. the. business. sector. is. estimated. to.
have.reached.$219.2.billion.in.2004.

t. The. average. R&D. intensity. of. companies. performing.
R&D. in. the. United. States. peaked. in. 2001. at. 3.8%,. as.
R&D.budgets.remained.steady.despite.a.decline.in.sales.
of.R&D-performing.companies..R&D.intensity.declined.
to.3.2%.in.2003.as.a.result.of.the.2002.decline.in.com-
pany.R&D.and.stronger.sales.growth.in.2003.

t. Computer. and. electronic. products. manufacturers. and.
computer-related. services. companies,. combined,. per-
formed. over. one-third. of. all. company-funded. research.
and.development.in.2003.

Federal R&D
The current level of federal investment in R&D, both 
in absolute terms and as a share of the budget, is over 
an order of magnitude greater than what it was prior to 
World War II.

t. In. the. president’s. 2006. budget. submission,. the. federal.
government.is.slated.to.set.aside.$132.3.billion.for.R&D,.
amounting.to.13.6%.of.its.discretionary.budget.

t. Federal.agencies.are.expected.to.obligate.$106.5.billion.
for. R&D. support. in. FY. 2005.. The. five. largest. R&D-
funding.agencies.account.for.94%.of.total.federal.R&D.

Defense-related R&D dominates the federal R&D portfolio.

t. The.largest.R&D.budget.function.in.the.FY.2006.budget.
is.defense,.with.a.proposed.budget.authority.of.$74.8.bil-
lion,.or.59%.of.the.entire.federal.R&D.budget.

t. In.FY.2006,.the.Department.of.Defense.(DOD).requested.
research,.development,.testing,.and.evaluation.budgets.in.
excess.of.$1.billion.for.four.weapon.systems.

Federal R&E Tax Credit
From 1990 to 2001, research and experimentation (R&E) tax 
credit claims by companies in the United States grew twice as 
fast as industry-funded R&D, after adjusting for inflation, 
but growth in credit claims varied throughout the decade.

Highlights
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t. R&E.tax.credit.claims.reached.an.estimated.$6.4.billion.
in.2001.

t. From.1990.to.1996,.companies.claimed.between.$1.5.bil-
lion.and.$2.5.billion.in.R&E.credits.annually;.since.then,.
annual.R&E.credits.have.exceeded.$4.billion..However,.
in. 2001. R&E. tax. credit. claims. still. accounted. for. less.
than.4%.of.industry-funded.R&D.expenditures.

Technology Linkages: Contract R&D, Public-
Private Partnerships, and Industrial Alliances
Since 1993 R&D expenses paid to other domestic R&D per-
formers outside their companies have increased as a pro-
portion of company-funded R&D performed within firms.

t. In.2003,.companies. in. the.United.States.reported.$10.2.
billion.in.R&D.expenses.paid.to.other.domestic.R&D.per-
formers.outside.their.companies,.compared.with.$183.3.
billion.in.company-funded.R&D.performed.within.firms..
The.ratio.of.contracted-out.R&D.to.in-house.R&D.was.
5.6%. for. the. aggregate. of. all. industries. in. 2003,. com-
pared.with.3.7%.in.1993...

Participation by federal laboratories in cooperative re-
search and development agreements (CRADAs) increased 
in FY 2003 but was still below the mid-1990s peak.

t. Federal.laboratories.participated.in.a.total.of.2,936.CRA-
DAs.with.industrial.companies.and.other.organizations.in.
FY.2003,.up.4.3%.from.a.year.earlier,.but.still.below.the.
3,500.peak.in.FY.1996..

U.S. companies continue to partner with other American 
and international companies worldwide to develop and 
exploit new technologies.

t. New. industrial. technology. alliances. worldwide. reached.
an. all-time. peak. in. 2003. with. 695. alliances,. according.
to. the. Cooperative.Agreements. and.Technology. Indica-
tors.database..Alliances.involving.only.U.S.-owned.com-
panies.have.represented.the.largest.share.of.alliances.in.
most. years. since. 1980,. followed. by. alliances. between.
U.S..and.European.companies.

International R&D
R&D is performed and funded primarily by a small 
number of developed nations.

t. In.2000,.global.R&D.expenditures.totaled.at.least.$729.
billion,.half.of.which.was.accounted.for.by.the.two.larg-
est.countries. in. terms.of.R&D.performance,. the.United.
States.and.Japan.

t. The.R&D.performance.of.Organisation.for.Economic.Co-
operation. and. Development. (OECD). countries. grew. to.
$652.billion.in.2002..The.G-7.countries.(Canada,.France,.
Germany,.Italy,.Japan,.the.United.Kingdom,.and.the.United.
States).performed.over.83%.of.OECD.R&D.in.2002.

t. More.money.was.spent.on.R&D.activities.in.the.United.States.
in.2002.than.in.the.rest.of.the.G-7.countries.combined.

R&D intensity indicators, such as R&D/gross domestic 
product (GDP) ratios, also show the developed, wealthy 
economies well ahead of lesser-developed economies.

t. Overall,. the. United. States. ranked. fifth. among. OECD.
countries. in. terms. of. reported. R&D/GDP. ratios.. Israel..
(not.an.OECD.member.country),.devoting.4.9%.of.its.GDP.
to.R&D,. led.all. countries,. followed.by.Sweden. (4.3%),.
Finland.(3.5%),.Japan.(3.1%),.and.Iceland.(3.1%).

t. In. the. United. States,. the. slowdown. in. GDP. growth. in.
2001.preceded.the.decline.of.U.S..R&D.in.2002..This.re-
sulted.in.U.S..R&D.to.GDP.ratios.of.2.7%.in.2001.(a.re-
cent.high).and.2.6%.in.2002..Following.the.2002.decline,.
R&D.grew.more.rapidly.than.GDP.in.the.United.States,.
resulting.in.an.R&D.to.GDP.ratio.of.2.7%.in.2003.1.The.
U.S.. economy. expanded. at. a. faster. pace. in. 2004,. and.
R&D.as.a.proportion.of.GDP.remained.at.2.7%.

t. Although. China. and. Germany. reported. similar. R&D.
expenditures. in. 2000,. on. a. per. capita. basis,. Germany’s.
R&D.was.over.16.times.that.of.China.

R&D Investments by Multinational 
Corporations
U.S. multinational corporations (MNCs) continued to ex-
pand R&D activity overseas. However, the level of R&D 
expenditures by foreign MNCs in the United States has 
been even larger in recent years..

t. In.2002,.R&D.expenditures.by.affiliates.of.foreign.com-
panies.in.the.United.States.reached.$27.5.billion,.up.2.3%.
from.2001.after.adjusting. for. inflation..By.comparison,.
total.U.S..industrial.R&D.performance.declined.by.5.6%,.
after.adjusting.for.inflation,.over.the.same.period..On.the.
other. hand,. foreign. affiliates. of. U.S.. MNCs. performed.
$21.2. billion. in. R&D. expenditures. abroad. in. 2002,. up.
5.6%.from.2001,.after.adjusting.for.inflation.

Cross-country R&D investments through MNCs contin-
ue to be strong between U.S. and European companies. 
At the same time, certain developing or newly industrial-
ized economies are emerging as significant hosts of U.S.-
owned R&D, including China, Israel, and Singapore. 

t. In.1994,.major.developed.economies.or.regions.accounted.
for.90%.of.overseas.R&D.expenditures.by.U.S..MNCs..This.
share.decreased.to.80%.by.2001..The.change.reflects.modest.
expenditures.growth.in.European.locations,.compared.with.
larger.increases.in.Asia.(outside.Japan).and.Israel.
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Introduction

Chapter Overview
In.2006.the.United.States.commemorates.the.bicentennial.

of.Meriwether.Lewis.and.William.Clark’s.completed.expe-
dition. of. discovery. across. a. then-uncharted. North. Ameri-
can. continent.. This. expedition,. championed. by. President.
Thomas.Jefferson.and.funded.by.a.federal.appropriation.of.
$2,500.in.1803,.foreshadowed.future.voyages.of.discovery.
in.the.realms.of.science.and.technology.(S&T).unimaginable.
two.centuries.ago..The.commemoration.of.this.expedition.is.
recognition.of.the.importance.of.scientific.discovery.to.the.
nation.and.to.the.world.

The.research.and.development.activities.undertaken.to-
day.possess.many.of.the.same.characteristics.demonstrated.
by.the.Lewis.and.Clark.expedition..Commerce,.Jefferson’s.
primary.justification.for.the.expedition,.remains.a.driving.
force.in.discovery,.and.today.profit-seeking.firms.perform.
most.of.the.nation’s.R&D..At.the.same.time,.just.as.Con-
gress.did. in.1803,.governments. still. recognize. that,. for.a.
variety.of.reasons,.the.private.sector.cannot.or.will.not.fund.
all.of. the.R&D.that.might.benefit.society,.and,. therefore,.
public.financing.maintains.an.important.role.in.the.global.
R&D.enterprise..And.in.our.own.time,.modern.R&D.proj-
ects.still.require.the.teamwork.and.collaboration.exhibited.
by.Lewis.and.Clark’s.Corps.of.Discovery. to.advance. the.
frontier.of.S&T.

Observing.the.trends.in.R&D.and.innovation,.economist.
Jacob. Schmookler. (1962). concluded. that,. “The. historical.
shifts.in.inventive.attention.appear.to.reflect.the.interplay.of.
advancing.knowledge,.which.opens.up.new.inventive.oppor-
tunities.for.exploitation,.and.the.unfolding.economic.needs.
and. opportunities. arising. out. of. a. changing. social. order.”.
These. two. forces—advancing. scientific. and. technological.
knowledge. and. economic. demand—can. be. characterized,.
respectively,.as.the.supply.and.the.demand.sides.of.inven-
tion.. Under. this. framework,. advances. in. S&T. may. occur.
when.the.cost.of.invention.(a.function.of.current.scientific.
knowledge).drops.below.the.profit.potential.of.invention.(a.
function.of.demand)..Similarly,.shifts.in.demand.for.techno-
logical.advances.can.raise. the.profit.potential.of. invention.
above.the.cost.of.invention.

Technology.developments.resulting.in.part.from.national.
defense.and.other.government. investments. in. the.first.half.
of.the.20th.century,.coupled.with.the.growth.of.research.uni-
versities.and.specialized.industrial.laboratories.in.advanced.
countries,.cemented.the.role.of.S&T.as.a.key.contributor.to.
national.economic.growth,.productivity,.security,.and.social.
welfare.. In. the. second. half. of. the. 20th. century,. industrial.
innovation.became.increasingly.globalized.following.inter-
national.investments.by.multinational.corporations.(MNCs)..
Global.R&D.and.related.international. investments.are.still.
concentrated.in.a.few.developed.countries.or.regions..How-
ever,.certain.developing.economies.have.increased.their.na-
tional.R&D.expenditures.and.have.become.hosts.of.R&D.by.

U.S..MNCs.within. the.past.decade..Concurrent.with. these.
developments,. industrial. R&D. is. often. performed. in. col-
laboration. with. external. partners. and. contractors,. assisted.
by.an.increasing.international.pool.of.scientific.discoveries.
and.talent.

Policymakers.in.both.the.public.and.private.sectors.con-
stantly. seek. to. evaluate. their. organizations’. performance.
as. a. benchmark. against. both. historical. trends. and. current.
and. future. competitors..But. because. it. is. difficult. to.mea-
sure. these. advances. directly,. policymakers. often. use. data.
on.R&D.expenditures.as.a.proxy.measure.for.the.effort.ex-
pended.to.make.these.advances.possible..R&D.expenditures.
indicate. both. the. relative. importance. of. advancing. S&T.
compared.with.other.goals.as.well.as.the.perceived.value.of.
future.S&T.innovations..For.example,.R&D.must.compete.
for.funding.with.other.activities.supported.by.discretionary.
government.spending—from.education.to.national.defense..
The.resulting.share.of.a.government’s.budget.that.is.devoted.
to.R&D.activities.thus.indicates.governmental.and.societal.
commitment.to.R&D.relative.to.other.government.programs..
Likewise,.profit-seeking.firms.invest.in.product.R&D.to.the.
extent.that.they.foresee.a.potential.market.demand.for.new.
and.improved.goods.and.services..Other.indicators.discussed.
in. this. chapter. include. industrial. technology. alliances. and.
federal.technology.transfer.activities.

Chapter Organization
This.chapter.is.organized.into.seven.sections.that.exam-

ine.trends.in.R&D.expenditures.and.collaborative.technol-
ogy. activities.. The. first. section. provides. an. overview. of.
national.trends.in.R&D.performance.and.R&D.funding..The.
second.analyzes.data.on.the.location.of.R&D.performance.
in.the.United.States..The.third.and.fourth.sections.focus.on.
the.respective.roles.of.business.enterprises.and. the.federal.
government.in.the.R&D.enterprise.

The. fifth. section. summarizes. available. information. on.
external. technology. sourcing. and. collaborative. R&D. ac-
tivities.across.R&D-performing.sectors,.including.industrial.
contract.R&D.expenditures,.federal.technology.transfer,.and.
domestic.and.international.technology.alliances.

The.sixth.section.compares.R&D.trends.across.nations..
It.contains.sections.on.total.and.nondefense.R&D.spending;.
ratios.of.R&D.to.gross.domestic.product.(GDP).in.various.
nations;.international.R&D.funding.by.performer.and.source.
(including.information.on.industrial.subsectors.and.academ-
ic. science. and. engineering. fields);. the. allocation. of. R&D.
efforts.among.components.(basic.research,.applied.research,.
and.development);.and.international.comparisons.of.govern-
ment.R&D.priorities.and.tax.policies.

The.seventh.section.presents.data.on.R&D.by.U.S..MNCs.
and.their.overseas.affiliates.and.by.affiliates.of.foreign.com-
panies.in.the.United.States..Data.include.R&D.expenditures.
by.investing.or.host.countries.and.their.industrial.focus,.and.
R&D.employment.
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National R&D Trends
U.S..R&D.grew.to.$291.9.billion.in.2003.after.declin-

ing.in.2002.for.the.first.time.since.1953,.when.these.data.
were. first.collected. (see.sidebar.“Definitions.of.R&D”).2.

The.National.Science.Foundation.(NSF).projects.that.U.S..
R&D.will.continue. to. increase. to.$312.1.billion. in.2004..

As.a.point.of.reference,.in.1990.total.U.S..R&D.was.$152.0.
billion—less.than.half.the.projected.figure.for.2004..After.
adjusting.for.inflation,.total.R&D.declined.2.2%.between.
2001.and.2002,.then.increased.3.9%.in.2003.and.increased.
a. projected. 4.7%. in. 2004.3. These. recent. growth. rates. in.
R&D.exceed.the.average.annual.growth.rate.over.the.prior.
two.decades,.but.they.do.not.match.the.6%.per.year.infla-
tion-adjusted.growth.of. the. late.1990s. that. resulted. from.
substantial. increases. in. company. R&D,. most. notably. in.
information.and.communications.technology.(ICT).indus-
tries. and. in. small. R&D-performing. firms. (figure. 4-1).4.
These. official. U.S.. R&D. data. are. derived. by. adding. up.
the.R&D.performance. for. all. sectors.of. the.economy. for.
which.it.can.be.reasonably.estimated..For.a.description.of.
the. R&D. activity. not. captured. in. these. data,. see. sidebar.
“Unmeasured.R&D.”.

Definitions of R&D
R&D..According. to. international.guidelines.for.con-
ducting. research. and. development. surveys,. R&D,.
also. called. research. and. experimental. development,.
comprises.creative.work.“undertaken.on.a.systematic.
basis. to. increase. the. stock.of.knowledge—including.
knowledge.of.man,.culture,.and.society—and.the.use.
of.this.stock.of.knowledge.to.devise.new.applications”.
(OECD.2002b,.p..30).

Basic research. The.objective.of.basic.research.is.to.
gain.more.comprehensive.knowledge.or.understand-
ing.of.the.subject.under.study.without.specific.applica-
tions.in.mind..In.industry,.basic.research.is.defined.as.
research.that.advances.scientific.knowledge.but.does.
not. have. specific. immediate. commercial. objectives,.
although. it.may.be.performed. in. fields.of.present.or.
potential.commercial.interest.

Applied research..The.objective.of.applied.research.is.
to.gain.the.knowledge.or.understanding.to.meet.a.spe-
cific,. recognized. need.. In. industry,. applied. research.
includes. investigations. to. discover. new. scientific.
knowledge. that. has. specific. commercial. objectives.
with.respect.to.products,.processes,.or.services.

Development.. Development. is. the. systematic. use. of.
the.knowledge.or.understanding.gained.from.research.
directed.toward.the.production.of.useful.materials,.de-
vices,.systems,.or.methods,.including.the.design.and.
development.of.prototypes.and.processes.

R&D plant.. R&D. plant. includes. the. acquisition. of,.
construction. of,. major. repairs. to,. or. alterations. in.
structures,.works,.equipment,.facilities,.or.land.for.use.
in.R&D.activities.

Budget authority.. Budget. authority. is. the. authority.
provided.by.federal.law.to.incur.financial.obligations.
that.will.result.in.outlays.

Obligations.. Federal. obligations. represent. the. dollar.
amounts.for.orders.placed,.contracts.and.grants.award-
ed,.services.received,.and.similar.transactions.during.a.
given.period,.regardless.of.when.funds.were.appropri-
ated.or.payment.was.required.

Outlays..Federal.outlays.represent.the.dollar.amounts.
for. checks. issued.and.cash.payments.made.during.a.
given.period,.regardless.of.when.funds.were.appropri-
ated.or.obligated.

Constant 2000 dollars (billions)
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Figure 4-1
National R&D, by performing sector and source 
of funds, 1953–2004

FFRDC = federally funded research and development center 

SOURCE: National Science Foundation, Division of Science 
Resources Statistics, National Patterns of R&D Resources (annual 
series). See appendix tables 4-3 and 4-4.
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R&D Performance
The.decline.in.2002.and.subsequent.recovery.of.U.S..R&D.

can.largely.be.attributed.to.the.business.sector,.which.performed.
70%.of.U.S..R&D.in.2004.(figure.4-2)..The.next.largest.sector.
in.terms.of.R&D.performance—universities.and.colleges—per-
forms.one-fifth.the.R&D.of.businesses..However,.universities.
and.colleges.perform.over.half.of. the.nation’s.basic.research.
(table.4-1).(see.the.discussion.of.R&D.by.character.of.work.that.
appears.later.in.this.chapter)..Federal.agencies.and.all.federally.
funded.research.and.development.centers.(FFRDCs).combined.
performed.12%.of.U.S..total.R&D.in.2004.5.Federal.R&D.is.
discussed.in.more.detail.later.in.this.chapter.

From.2000.to.2004,.U.S..R&D.increased.by.2%.per.year.in.
real.terms..The.business.sector’s.share.of.U.S..R&D.peaked.in.
2000.at.75%,.but.following.the.stock.market.decline.and.sub-
sequent.economic.slowdown.of.2001.and.2002,.the.business.
activities.of.many.R&D-performing.firms.were.curtailed..As.
a. result,.business.R&D.grew.by.only.0.3%.per.year. in. real.
terms.between.2000.and.2004..During.this.period.more.robust.
growth.was.evident.at.federal.agencies.and.FFRDCS,.where.
R&D.performance.increased.by.6.5%.per.year.in.real.terms,.

The.estimates.of.U.S..R&D.presented.in.this.volume.
are.derived.from.surveys.of.establishments.that.have.his-
torically.performed.the.vast.majority.of.R&D.in.the.Unit-
ed.States..However,.to.evaluate.U.S..R&D.performance.
over. time.and.in.comparison.with.other.countries,. it. is.
necessary.to.gauge.how.much.R&D.is.going.unmeasured.
in.the.United.States..The.following.are.indicators.of.un-
measured.R&D.performance.in.the.United.States:.

t. To.reduce.cost.and.respondent.burden,.U.S..industrial.
R&D.estimates.are.derived.from.a.survey.of.R&D-
performing.companies.with.five.or.more.employees..
There. are. no. estimates. of. R&D. performance. for.
companies.with.fewer.than.five.employees;.howev-
er,.the.2004.census.business.registry.classifies.over.
6,000.such.companies.in.the.scientific.R&D.services.
industry.and.almost.4,000.in.the.software.industry.

t. The.activity.of.individuals.performing.R&D.on.their.
own.time.(and.not.under.the.auspices.of.a.corpora-
tion,. university,. or. other. organization). is. similarly.
not. included. in.official.U.S..R&D.statistics..How-
ever,. the.U.S..Patent.and.Trademark.Office.reports.
that.historically.over.13%.of.U.S..patents.for.inven-
tion. have. been. granted. to. U.S.. individuals. (http://
www.uspto.gov/web/offices/ac/ido/oeip/taf/all_tech.
htm#parta1_2b)..

t. The.National.Science.Foundation.(NSF).Survey.of.
Research. and. Development. Expenditures. at. Uni-
versities.and.Colleges.collects.data.on.“organized.
research,”. which. includes. sponsored. projects. as.
well. as. any. separately. budgeted. research. activity..
However,.no.official.estimates.exist.for.the.amount.
of.academic.departmental.research,.small.projects,.
and.general.scholarly.work.performed.without.ex-
ternal.funding..Scientists.and.engineers.who.do.not.
receive.a.research.grant.often.continue.their.research.
on.a.smaller.scale.as.departmental.research..Due.to.
lack.of.resources,.approximately.2,000.highly.rated.
grant.proposals.were.declined.by.NSF.in.FY.2004..

t. Non-science. and. engineering. R&D. is. excluded.
from. U.S.. industrial. R&D. statistics,. and. R&D. in.
the. humanities. is. excluded. from. U.S.. academic.
R&D. statistics.. Other. countries. include. both. in.
their.national.statistics,.making.their.national.R&D.
expenditures.relatively.larger.when.compared.with.
those.of.the.United.States.

t. R&D.performed.by.state.and.local.governments.in.
the.United.States.is.not.currently.surveyed.or.esti-
mated.for.national.statistics..A.survey.conducted.in.
1998.estimates.that.state.agencies.performed.over.
$400.million.of.R&D.in.FY.1995.(http://www.nsf.
gov/statistics/nsf99348/).

t. Although.NSF.estimates.the.R&D.performance.of.
nonprofit. organizations,. a. nonprofit. R&D. survey.
has.not.been.fielded.since.1998.

Unmeasured R&D

Source of funds

Performing sector

Figure 4-2
Shares of national R&D expenditures, by 
performing sector and source of funds: 2004

Industry 70%

Federal
government

8%

Other nonprofit 4%

All
FFRDCs

4%

FFRDC = federally funded research and development center

NOTES: Values rounded to nearest whole number. National R&D 
expenditures estimated at $312 billion in 2004.

SOURCE: National Science Foundation, Division of Science 
Resources Statistics, National Patterns of R&D Resources (annual 
series). See appendix tables 4-3 and 4-5.
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and.at.universities.and.colleges,.where.R&D.performance.in-
creased.by.6.3%.per.year.in.real.terms.6

R&D Funding
Besides.performing.the.majority.of.U.S..R&D,.the.busi-

ness.sector.is.also.the.largest.source.of.R&D.funding.in.the.
United.States.and.provided.64%.($199.billion).of.total.R&D.
funding. in. 2004. (figure. 4-2).. Most. businesses. spend. their.
R&D.budgets.on.either.internal.R&D.projects.or.for.contract.
R&D.performed.by.other.businesses.(see.section.on.contract.

R&D)..Only.1.7%.of.business.R&D.funding.flows.to.other.
sectors..The.federal.government.provided.the.second.largest.
share.of.R&D.funding,.30%.($93.4.billion)..Unlike. in. the.
business.sector,.the.majority.of.federal.R&D.dollars.finance.
R&D.in.other.sectors,.with.only.40.3%.of.these.funds.financ-
ing.federal.agencies.and.FFRDCs..The.other.sectors.of.the.
economy.(e.g.,.state.governments,.universities.and.colleges,.
and. nonprofit. institutions). contributed. the. remaining. 6%.
($20.billion).(table.4-1;.see.also.sidebar.“Alternative.Meth-
ods.for.Stimulating.R&D:.Prizes.as.R&D.Incentives”).

Table 4-�
U.S. R&D expenditures, by character of work, performing sector, and source of funds: 2004

     Other  Total
   Federal   nonprofit  expenditures
Performing sector Total Industry government U&C institutions (% distribution)

R&D .............................................................. ���,0�� ���,0�� ��,��4 ��,0�� �,��� �00.0
Industry ..................................................... ���,��� ���,��� ��,��� NA NA �0.�
Industry-administered FFRDCs ................ �,��4 NA �,��4 NA NA 0.�
Federal government .................................. �4,�4� NA �4,�4� NA NA �.�
U&C .......................................................... 4�,4�� �,��� ��,��� ��,0�� �,0�� ��.�
U&C-administered FFRDCs ...................... �,�00 NA �,�00 NA NA �.4
Other nonprofit institutions ........................ ��,��0 �,��� �,0�� NA �,4�� 4.�
Nonprofit-administered FFRDCs ............... �,��4 NA �,��4 NA NA 0.�
Percent distribution by source ................... �00.0 ��.� ��.� �.� �.� NA
Basic research .......................................... ��,��� �,��� ��,0�� �,��� �,��0 �00.0

Industry ................................................. �,��� �,4�� �,��� NA NA ��.�
Industry-administered FFRDCs ............. �0� NA �0� NA NA �.�
Federal government .............................. 4,��� NA 4,��� NA NA �.4
U&C ....................................................... ��,��� �,4�� �0,��� �,��� �,�0� �4.4
U&C-administered FFRDCs .................. �,��� NA �,��� NA NA �.�
Other nonprofit institutions .................... �,��� ��� �,�44 NA �,04� ��.4
Nonprofit-administered FFRDCs ........... �,��� NA �,��� NA NA �.0
Percent distribution by source ............... �00.0 ��.4 ��.� ��.0 �.� NA

Applied research ....................................... ��,��4 ��,��� ��,��� �,��� �,��0 �00.0
Industry ................................................. 4�,00� ��,��� �,��� NA NA ��.�
Industry-administered FFRDCs ............. �,��� NA �,��� NA NA �.�
Federal government .............................. �,40� NA �,40� NA NA ��.�
U&C ....................................................... �,��� ��� 4,��� �,��� �0� ��.�
U&C-administered FFRDCs .................. �,�0� NA �,�0� NA NA �.�
Other nonprofit institutions .................... 4,��� �04 �,��� NA �,��� �.�
Nonprofit-administered FFRDCs ........... ��� NA ��� NA NA 0.�
Percent distribution by source ............... �00.0 �4.� ��.� 4.� �.� NA

Development ............................................. ���,�4� ���,4�� ��,��� ��� �,��4 �00.0
Industry ................................................. ���,��� ���,�4� ��,��� NA NA �0.�
Industry-administered FFRDCs ............. ��0 NA ��0 NA NA 0.�
Federal government .............................. ��,44� NA ��,44� NA NA �.�
U&C ....................................................... �,4�4 ��� �4� ��� ��� 0.�
U&C-administered FFRDCs .................. �,��� NA �,��� NA NA 0.�
Other nonprofit institutions .................... �,��� ��� ��4 NA �,04� �.0
Nonprofit-administered FFRDCs ........... �,��� NA �,��� NA NA 0.�
Percent distribution by source ............... �00.0 ��.� ��.� 0.� 0.� NA

NA = not available
FFRDC = federally funded research and development center; U&C = universities and colleges

NOTES: State and local government support to industry included in industry support for industry performance. State and local government support to U&C 
($�,��0 million in total R&D) included in U&C support for U&C performance. 

SOURCES: National Science Foundation, Division of Science Resources Statistics, National Patterns of R&D Resources (annual series). See appendix 
tables 4-�, 4-�, 4-��, and 4-��.
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Federal R&D Funding
The. federal. government. was. once. the. foremost. sponsor.

of.the.nation’s.R&D,.funding.as.much.as.66.8%.of.all.U.S..
R&D.in.1964.(figure.4-3)..The.federal.share.first.fell.below.
50%. in.1979.and.dropped. to.a. low.of.24.9%. in.2000..The.
declining.share.of.federal.R&D.funding.is.most.evident.in.the.
business.sector..In.the.late.1950s.and.early.1960s.over.half.of.
the.nation’s.business.R&D.was.funded.by.the.federal.govern-
ment,.but.by.2000.less.than.10%.of.business.R&D.was.feder-
ally.funded.7.The.decades-long.trend.of.federal.R&D.funding.
shrinking.as.a. share.of. the.nation’s. total.R&D.reversed.af-
ter.2000..As.private.investment.slowed,.federal.spending.on.
R&D.expanded,.particularly. in. the.areas.of.defense,.health,.
and.counterterrorism..These.changing.conditions.resulted.in.

a.growing.federal.share.of.R&D.funding,.projected.at.29.9%.
in.2004.

Nonfederal R&D Funding
R&D. funding. from. nonfederal. sources. is. projected. to.

have.reached.$218.7.billion.in.2004..After.adjusting.for.in-
flation,.nonfederal.R&D.funding.was.only.0.7%.higher. in.
2004.than.in.2000..Business.sector.funding.dominates.non-
federal. R&D. support.. Of. the. total. 2004. nonfederal. R&D.
support,. 91%. ($199. billion). was. company. funded.. The.
business. sector’s. share.of.national.R&D.funding. first. sur-
passed.the.federal.government’s.share.in.1980..From.1980.
to.1985,.industrial.support.for.R&D,.in.real.dollars,.grew.at.
an.average.annual.rate.of.7.8%..This.growth.was.maintained.

Uncertainty.is.a.defining.characteristic.of.research.and.
development..At. the.outset.of.an.R&D.project,. there. is.
no.guarantee.of.technical.success..Given.this.uncertainty,.
investments.of.time.and.money.into.R&D.“are.not.like-
ly. to. be. forthcoming. in. volume. without. commensurate.
prospective. rewards. in. income. or. prestige”. (Schmook-
ler. 1962).. In. some. cases,. even. when. technical. success.
is.virtually.guaranteed,.the.lack.of.a.perceived.profitable.
market.or.of.well-defined.property.rights.for.an.invention.
stymies.investment.in.R&D..In.many.cases.where.mar-
ket.incentives.are.insufficient.to.motivate.private.sector.
R&D.investment,.governments.and.other.nonprofit.orga-
nizations. directly. fund. R&D. through. grants,. contracts,.
and.cooperative.agreements.

A.less.common.approach.to.stimulate.R&D.is.to.create.
a.market.for.the.results.of.R&D.where.none.existed..This.
can.be.achieved.by.either.offering.a.prize.for.achieving.
some. technical.goal.or.by.making.credible.promises. to.
purchase.products.resulting.from.the.R&D..These.meth-
ods. have. been. used. for. centuries. to. foster. innovation..
Prominent. examples. of. prizes. and. market-based. incen-
tives.for.R&D.include:

t. The.series.of.prizes.offered.in.1714.by.the.British.gov-
ernment.to.the.person.who.could.develop.an.accurate.
technique. for. measuring. longitude.. John. Harrison,.
after. 40. years. of. work,. won. the. top. prize. of. 20,000.
pounds.for.his.chronometer,.H4.

t. A.prize.of.12,000.francs.offered.in.1795.by.Napolean’s.
Society.for.the.Encouragement.of.Industry.for.a.meth-
od.of.food.preservation.usable.by.the.French.military..
The.prize.was.awarded.in.1810.for.a.process.that.ster-
ilized.food.sealed.in.champagne.bottles.

t. The.$10.million.Ansari.X.PRIZE.for.the.first.private.
manned. spacecraft. to. exceed. an. altitude. of. 100. km.
twice.in.as.many.weeks..Mojave.Aerospace.led.by.Burt.
Rutan.and.Paul.Allen.won.the.prize.on.4.October.2004.

with.its.spacecraft,.SpaceShipOne..The.resulting.me-
dia.publicity.likely.outweighed.the.prize.money,.as.the.
X.PRIZE.became.the.number.two.news.story.of.2004..
(http://www.xprizefoundation.com/news/default.asp)

t. The. Methuselah. Mouse. Prize. (MPrize). for. the. sci-
entific.research.team.that.develops.the.longest.living.
Mus musculus,. the. breed. of. mouse. most. commonly.
used. in. scientific. research..The. goal. of. this. prize. is.
to.encourage.research.into.the.potential.for.near-term.
science-based. aging. interventions.. (http://www.me-
thuselahmouse.org/)

t. InnoCentive,.founded.in.2001.by.Eli.Lilly.and.Company,.
an.online.incentive-based.initiative.for.R&D..Using.the.
website,.a.firm.can.anonymously.post.a.research.prob-
lem.along.with.a.bounty.and.a.deadline.for.responses..
As.of.2005,.there.were.75,000.registered.scientists.from.
more.than.165.countries.registered.with.InnoCentive..If.
a.scientist.can.provide.a.solution.that.meets.the.firm’s.
specified. criteria,. that. person. will. collect. the. bounty..
(www.innocentive.com)

t. Project.BioShield,.signed.into.law.by.President.Bush.
on.21.July.2004,.creates.a.guaranteed.market.for.next-
generation. vaccines. and. drugs. to. protect.Americans.
from. the. threat. of. bioterrorism.. The. law. provides.
the.Department.of.Homeland.Security.with.$5.6.bil-
lion.over.10.years.for.the.purchase.of.next.generation.
countermeasures.against.anthrax.and.smallpox.as.well.
as. other. biological. or. chemical. agents.. (http://www.
whitehouse.gov/bioshield/).

t. The.National.Aeronautics.and.Space.Administration’s.
(NASA’s). Centennial. Challenges. Program. offers. a.
number. of. monetary. prizes. to. stimulate. innovation.
and.competition.in.solar.system.exploration.and.other.
NASA. mission. areas.. (http://exploration.nasa.gov/
centennialchallenge/cc_index.html)

Alternative Methods for Stimulating R&D: Prizes as R&D Incentives
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through.both.the.mild.1980.recession.and.the.more.severe.
1982.recession.(figure.4-1)..Between.1985.and.1994,.growth.
in.R&D.funding.from.industry.was.slower,.averaging.only.
3.1%.per.year.in.real.terms,.but.from.1994.to.2000,.indus-
trial.R&D.support.grew.in.real.terms.by.9.2%.per.year..This.
rapid.growth.rate.came.to.a.halt.following.the.downturn.in.
both. the. market. valuation. and. economic. demand. for. new.
technology. in. the. first. years. of. the.21st. century..Between.
2000.and.2002,. industrial.R&D.support.declined.by.3.4%.
per.year.in.real.terms,.but.it.subsequently.grew.at.inflation-
adjusted.rates.of.1.4%.in.2003.and.4.5%.in.2004..

Although. R&D. funding. from. other. nonfederal. sectors.
(namely,. academic. and. other. nonprofit. institutions. and. state.
and.local.governments).is.small.in.comparison.to.federal.and.
business.R&D.spending,.it.has.grown.rapidly..In.the.20.years.
between.1984.and.2004,.funding.from.these.sectors.grew.at.an.
average.annual.rate.of.6.4%,.twice.as.fast.as.R&D.funding.from.
the.federal.and.business.sectors.combined..Most.of.these.funds.
went.to.research.performed.within.the.academic.sector.

R&D by Character of Work
Because.R&D.encompasses.a.broad.range.of.activities,.it.

is.helpful.to.disaggregate.R&D.expenditures.into.the.catego-
ries. of. basic. research,. applied. research,. and. development..
Despite.the.difficulties.in.classifying.specific.R&D.projects,.
these. categories. are. useful. for. characterizing. the. expected.
time.horizons,.outputs,.and.types.of.investments.associated.
with.R&D.expenditures..In.2004.the.United.States.performed.
an.estimated.$58.4.billion.of.basic.research,.$66.4.billion.of.
applied.research,.and.$187.3.billion.of.development.(table.4-
1)..As.a.share.of.all.2004.R&D.expenditures,.basic.research.
represented.18.7%,.applied.research.represented.21.3%,.and.
development.represented.60.0%.(figure.4-4).

Basic Research
Universities.and.colleges.have.historically.been.the.largest.

performer.of.basic.research.in.the.United.States,.and.in.recent.
years.they.have.accounted.for.more.than.half.(55%.in.2004).of.
the.nation’s.basic.research.(table.4-1)..Organizations.influence.
the.type.of.R&D.conducted.by.their.scientists.and.engineers.
both.directly.and.indirectly..The.most.direct.influence.is.the.
decision.to.fund.specific.R&D.projects..This.influence.tends.
to. be. weaker. in. academia. than. in. industry. or. government.

National R&D, by character of work

Basic research, by source of funds

Basic research, by performing sector

Figure 4-4
National R&D by character of work, basic research 
by source of funds, and basic research by 
performing sector: 2004

FFRDC = federally funded research and development center

NOTES: Figures rounded to nearest whole number. National R&D 
expenditures estimated at $313 billion in 2004.

SOURCE: National Science Foundation, Division of Science 
Resources Statistics, National Patterns of R&D Resources (annual 
series). See appendix tables 4-3, 4-7, 4-11, and 4-15.
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agencies.because.academic.researchers.generally.have.more.
freedom.to.seek.outside.R&D.funding..This.reliance.on.exter-
nal.sources.of.funding,.along.with.the.tenure.system,.makes.
universities.and.colleges.well.suited.to.carrying.out.basic.re-
search.(particularly.undirected.basic.research)..

The.federal.government,.estimated.to.have.funded.61.8%.
of. U.S.. basic. research. in. 2004,. has. historically. been. the.
primary. source. of. support. for. basic. research. (figure. 4-4)..
Moreover,.the.federal.government.funded.64.9%.of.the.ba-
sic.research.performed.by.universities.and.colleges.in.2004..
Industry.devoted.only.an.estimated.4.8%.of. its. total.R&D.
support.to.basic.research.in.that.year.(figure.4-5),.represent-
ing. 16%. of. the. national. total.. The. reasons. for. industry’s.
relatively.small.contribution. to.basic. research.are. that. this.
activity.generally.involves.a.high.degree.of.risk.in.terms.of.
technical.success.and.the.potential.commercial.value.of.any.
discovery,.as.well.as.concern.about.the.ability.of.the.firm.to.
enforce.property.rights.over.the.discovery..However,.firms.
may.have.other.reasons.for.performing.basic.research.in.ad-
dition. to. immediate. commercial. demands.. For. example,. a.
company.that.supports.basic.research.could.boost.its.human.
capital.(by.attracting.and.retaining.academically.motivated.
scientists. and. engineers). and. strengthen. its. innovative. ca-

pacity.(i.e.,.its.ability.to.absorb.external.scientific.and.tech-
nological.knowledge)..The.industries.that.invest.the.most.in.
basic. research. are. those.whose.new.products. are.most.di-
rectly.tied.to.recent.advances.in.S&E,.such.as.the.pharma-
ceuticals.industry.and.the.scientific.R&D.services.industry.

Applied Research
The.business.sector.spends.over.three.times.as.much.on.

applied. research. than. on. basic. research. and. accounts. for.
about.half.of.U.S..applied.research.funding..In.2004.the.fed-
eral.government. invested.$25.3.billion. in.applied. research.
funding,.38.1%.of.the.U.S..total..Whereas.most.of.the.federal.
investment.in.basic.research.supports.work.done.at.universi-
ties. and.colleges,. the.majority.of. federally. funded.applied.
research. is. performed. by. federal. agencies. and. FFRDCs..
Historically,. the. federal. government’s. investment. has. em-
phasized.basic.research.over.applied.research,.reflecting.the.
belief.that.the.private.sector.is.less.likely.to.invest.in.basic.
research..In.2004,.the.federal.government.spent.43%.more.
on.basic.research.funding.than.on.applied.research.funding.
(figure.4-5)..

Within.industry,.applied.research.refines.and.adapts.ex-
isting.scientific.knowledge.and.technology.into.knowledge.
and. techniques. useful. for. creating. or. improving. products,.
processes,.and.services..The.level.of.applied.research.in.an.
industry. reflects. both. the.market. demand. for. substantially.
(as.opposed.to.cosmetically).new.and.improved.goods.and.
services,.as.well.as.the.level.of.effort.required.to.transition.
from.basic.research.to.technically.and.economically.feasible.
concepts.. Examples. of. industries. that. perform. a. relatively.
large.amount.of.applied.research.are.the.chemicals.industry,.
the.aerospace.industry.(largely.financed.by.the.Department.
of.Defense.[DOD]),.and.the.R&D.services.industry.(encom-
passing.many.biotechnology.companies).

Development
Development. expenditures. totaled. an. estimated. $187.3.

billion.in.2004,.representing.the.majority.of.U.S..R&D.ex-
penditures..The.development.of.new.and. improved.goods,.
services,.and.processes.is.dominated.by.industry,.which.per-
formed.90.2%.of.all.U.S..development.in.2004..Universities,.
colleges,. and. other. nonprofit. institutions. account. for. less.
than.2%.of.U.S..development.performance..The.balance.of.
development.is.performed.by.federal.agencies.and.FFRDCs,.
representing.8%.of.the.U.S..total.in.2004.

Industry.and.the.federal.government.together.funded.99%.of.
all.development.in.2004,.with.industry.providing.82%.and.the.
federal.government.providing.17%..Most.federal.development.
spending.is.defense.related..The.federal.government.generally.
invests.in.the.development.of.such.products.as.military.aircraft.
and. space.exploration.vehicles,. for.which. it. is. the.only.con-
sumer..Other.typologies.can.be.used.to.analyze.R&D..One.al-
ternative.is.used.in.the.federal.budget.as.discussed.in.the.section.
entitled.“Federal.S&T.Budget”.within.“Federal.R&D.Funding.
by.National.Objective”.appearing.later.in.this.chapter.

Industry

Federal
government

All FFRDCs

Other nonprofit
institutions

U&Cs

Performing sector (%)

100806040200

100806040200

Basic research Applied research Development

Figure 4-5
R&D performing sectors and source of funds, by 
character of work: 2004

FFRDC = federally funded research and development center; U&C = 
universities and colleges

NOTES: State and local government support to industry is included 
in industry support for industry performance. State and local 
government support to U&C ($2,890 million in total R&D) is included 
in U&C support for U&C performance.

SOURCES: National Science Foundation, Division of Science 
Resources Statistics, National Patterns of R&D Resources (annual 
series). See appendix tables 4-3, 4-7, 4-11, and 4-15.
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Location of R&D Performance
R&D.performance.is.geographically.concentrated.in.the.

United.States..Over.50%.of.U.S..R&D.is.performed.in.only.
seven.states.8.Although.R&D.expenditures.are.concentrated.
in.relatively.few.states,.patterns.of.R&D.activity.vary.con-
siderably.among.the.top.R&D-performing.locations.(appen-
dix.tables.4-23.and.4-24)..(For.a.broader.range.of.indicators.
of.state-level.S&E.activities,.see.chapter.8.)

Distribution of R&D Expenditures  
Among States

In.2003. the.20.highest-ranking.states. in.R&D.expendi-
tures.accounted.for.84%.of.U.S..R&D.expenditures,.where-
as. the.20.lowest-ranking.states.accounted.for.6%..The.top.
10.states.accounted.for.almost.two-thirds.of.U.S..R&D.ex-
penditures. in.2003. (table.4-2)..California. alone. accounted.
for.more.than.one-fifth.of.the.$278.billion.U.S..R&D.total,.
exceeding.the.next.highest.state.by.a.factor.of.three.9.Figure.
4-6,. a. cartogram. of. the. United. States. with. states. sized. in.
proportion. to. the.amount.of.R&D.performed.within. them,.
illustrates.the.geographic.concentration.of.U.S..R&D.along.
both.coasts.and.in.the.Great.Lakes.region.

States.vary.significantly.in.the.size.of.their.economies.be-
cause.of.differences.in.population,.land.area,.infrastructure,.
natural.resources,.and.history..Consequently,.state.variations.
in.R&D.expenditure.levels.may.simply.reflect.differences.in.
economic.size.or.the.nature.of.R&D.efforts..One.way.to.con-
trol.for.the.size.of.each.state’s.economy.is.to.measure.each.
state’s.R&D.level.as.a.percentage.of.its.gross.state.product.
(GSP).10.Like.the.ratio.of.national.R&D.to.GDP.discussed.
later.in.this.chapter,.the.proportion.of.a.state’s.GSP.devoted.
to.R&D.is.an.indicator.of.R&D.intensity..Some.of.the.states.
with.the.highest.R&D.to.GSP.ratios.include.Michigan,.home.

to.the.major.auto.manufacturers;.Massachusetts,.home.to.a.
number. of. large. research. universities. and. a. thriving. high-
technology. industry;. and. Maryland,. home. to. the. National.
Institutes.of.Health.(NIH)..A.list.of.states.and.corresponding.
R&D.intensities.can.be.found.in.appendix.table.4-24.

Sector Distribution of R&D Performance  
by State

Although. leading. states. in. total. R&D. tend. to. be. well.
represented.in.each.of.the.major.R&D-performing.sectors,.
the.proportion.of.R&D.performed.in.each.of. these.sectors.
varies.across.states..Because.business.sector.R&D.accounts.
for.71%.of.the.distributed.U.S..total,.it.is.not.surprising.that.
9. of. the. top.10. states. in. terms.of. total.R&D.performance.
are.also.in.the.top.10.in.terms.of.industry.R&D.(table.4-2)..
University-performed. R&D. accounts. for. only. 14%. of. the.
U.S..total,.but.it.is.also.highly.correlated.with.the.total.R&D.
performance.in.a.state..

There.is.less.of.a.relationship.between.federal.R&D.per-
formance.(both.intramural.and.FFRDC).and.total.R&D,.as.
federal.R&D.is.more.geographically.concentrated.than.the.
R&D.performed.by.other.sectors.11.Figure.4-7,.a.cartogram.
of.the.United.States.with.states.sized.in.proportion.to.federal.
R&D.performance. in. the.state,. illustrates. that. the. top.four.
states. in. terms. of. federal. R&D. (California,. New. Mexico,.
Maryland,.and.Virginia),.along.with.the.District.of.Columbia,.
account.for.over.half.(56%).of.all.federal.R&D.performance..
Federal.R&D.accounts.for.86%.of.all.R&D.in.New.Mexico,.
the. location. of. the. two. largest. FFRDCs. in. terms. of. R&D.
performance,.Los.Alamos.National.Laboratory.and.Sandia.
National.Laboratories..Federal.R&D.accounts.for.41%.of.all.
R&D.performed.in.Maryland,.Virginia,.and.the.District.of.
Columbia,. reflecting. the. concentration. of. federal. facilities.
and.administrative.offices.within. the.national.capital. area..

Table 4-�
Top 10 states in R&D performance, by sector and intensity: 2003

  Total R&Da   Federal
  (current    intramural  R&D/GSP  GSP (current
Rank State $ millions) Industry U&C and FFRDCb State (%)  $ billions)

 �  California ........................................  ��,��4 California California California New Mexico �.��  ��.� 
 �  Michigan .........................................  ��,��4 Michigan New York New Mexico Massachusetts �.��  ���.� 
 �  Massachusetts ................................  ��,��� New Jersey Texas Maryland Maryland 4.��  ���.� 
 4  Texas ..............................................  �4,��� Massachusetts Maryland Virginia Michigan 4.�0  ���.4 
 �  New York .........................................  ��,0�� Texas Pennsylvania District of Columbia Washington 4.��  �4�.� 
 �  New Jersey .....................................  ��,��� Washington Massachusetts Massachusetts Rhode Island 4.4�  ��.4 
 �  Washington .....................................  ��,4�� New York Illinois Washington California 4.��  �,4��.� 
 �  Illinois ..............................................  ��,04� Illinois North Carolina Illinois District of Columbia �.�0  �0.� 
 �  Maryland .........................................  �0,��� Pennsylvania Michigan New York Connecticut �.��  ��4.� 
�0  Pennsylvania ..................................    �,�44 Ohio Ohio Alabama New Hampshire �.4�  4�.� 

FFRDC = federally funded research and development center; GSP = gross state product; U&C = universities and colleges

aIncludes in-state total R&D performance of industry, universities, federal agencies, FFRDCs, and federally financed nonprofit R&D.
bIncludes costs associated with administration of intramural and extramural programs by federal personnel and actual intramural R&D performance.

NOTES: Rankings do not account for margin of error of estimates from sample surveys.

SOURCES: National Science Foundation, Division of Science Resources Statistics, National Patterns of R&D Resources (annual series); and U.S. Bureau of Economic Analysis, 
U.S. Department of Commerce (�00�), http://www.bea.gov/bea/newsrel/gspnewsrelease.htm.
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Federal.R&D.also.represents.37%.of.the.R&D.performed.in.
Alabama,.due. largely. to.DOD’s.Redstone.Arsenal. labora-
tories.and.the.National.Aeronautics.and.Space.Administra-
tion’s. (NASA’s).George.C..Marshall.Space.Flight.Center,.
both.in.Huntsville..Looking.across.all.states,.federal.R&D.
represents.only.12%.of.the.distributed.U.S..total.

Industrial R&D in Top States
The. types. of. companies. that. carry. out. R&D. vary. con-

siderably.among.the.10.leading.states.in.industry-performed.
R&D. (table. 4-3).. This. reflects. regional. specialization. or.
clusters. of. industrial. activity.. For. example,. in. Michigan.
the. motor. vehicles. industry. accounted. for. 70%. of. indus-
trial.R&D.in.2003,.whereas.it.accounted.for.only.8%.of.the.
nation’s. total. industrial. R&D.. In. Washington,. companies.
performing.computer-related.services.(such.as.software.de-
velopment).dominate,.accounting.for.over.50%.of.the.state’s.
business-sector.R&D..These.companies.accounted.for.13%.
of.the.nation’s.business.R&D.in.2003.

The.computer.and.electronic.products.manufacturing.in-
dustries.account.for.24%.of.the.nation’s.total.industrial.R&D,.
but.they.account.for.a.larger.share.of.the.industrial.R&D.in.
California.(33%),.Massachusetts. (47%),.and.Texas.(46%)..
These. three.states.have.clearly.defined. regional.centers.of.
high-technology.research.and.manufacturing:.Silicon.Valley.
in.California,.Route.128.in.Massachusetts,.and.the.Silicon.
Hills.of.Austin,.Texas..Over.half.of.all.R&D.performed.in.
the.United.States.by.computer.and.electronic.products.com-
panies.is.located.in.these.three.states.

The.R&D.of.chemicals.manufacturing.companies.is.par-
ticularly.prominent.in.New.Jersey.and.Pennsylvania,.both.of.
which. host. robust. pharmaceutical. and. chemical. industries..
These.companies.account.for.61%.of.New.Jersey’s.and.49%.
of.Pennsylvania’s.business.R&D..Together. these. two.states.
represent.almost.one-third.of.the.nation’s.R&D.in.this.sector.

The. R&D. services. sector. is. even. more. concentrated.
geographically,.with.California,.Massachusetts,.and.Ohio.

accounting.for.nearly.half.of.the.nation’s.R&D.in.this.sector..
Companies.in.this.sector,.consisting.largely.of.biotechnol-
ogy.companies,.contract.research.organizations,.and.early-
stage.technology.firms,.maintain.strong.ties.to.the.academic.
sector.and.often.are.located.near.large.research.universities..
(See. the. section. entitled. “Technology. Linkages:. Contract.
R&D,.Public-Private.Partnerships,. and. Industrial.Allianc-
es”.appearing. later. in. this.chapter.).The.state.of.Ohio.has.
been.particularly.aggressive. in.pursuing.policies. that.sup-
port.this.sector..Ohio’s.$1.1.billion.Third.Frontier.Project,.
initiated. in. 2002,. commits. $500. million. over. 10. years. to.
fund.new.technology,.biomedical.research,.and.technology.
transfer,. and.more. than.$500.million. to. enhance. research.
facilities.12

The.R&D.performance.of. small. companies. (defined.as.
having.from.5.to.499.employees).is.also.concentrated.geo-
graphically.13.Nationally,.small.companies.perform.18%.of.
the.nation’s. total.business.R&D,.but. in.California,.Massa-
chusetts,.and.New.York.these.companies.perform.between.
21%.and.23%.of.the.states’.business.R&D..About.40%.of.
the.R&D.performed. in. the.United.States.by.companies. in.
this.category.is.performed.in.these.three.states.

Business R&D
Businesses.perform.R&D.with.a.variety.of.objectives.in.

mind,.but.most.business.R&D.is.aimed.at.developing.new.
and. improved. goods,. services,. and. processes.. For. most.
firms,.R&D.is.a.discretionary.expense.similar. to.advertis-
ing.. R&D. does. not. directly. generate. revenue. in. the. same.
way.that.production.expenses.do,.so.it.can.be.trimmed.with.
little.impact.on.revenue.in.the.short.term..Firms.attempt.to.
invest.in.R&D.at.a.level.that.maximizes.future.profits.while.
maintaining.current.market. share.and. increasing.operating.
efficiency..R&D.expenditures.therefore.indicate.the.level.of.
effort. dedicated. to. producing. future. products. and. process.

Science and Engineering Indicators 2006

NOTES: States sized relative to their R&D in 2003. Darker shading 
indicates higher R&D/GSP ratio (R&D intensity).

SOURCE: National Science Foundation, Division of Science 
Resources Statistics, National Patterns of R&D Resources (annual 
series). See appendix tables 4-23 and 4-24.

Figure 4-6
R&D expenditures and R&D/gross state product 
ratios, by state: 2003

Science and Engineering Indicators 2006

FFRDC = federally funded research and development center

NOTES: States sized relative to their federal intramural and FFRDC 
R&D in 2003. Darker shading indicates federal R&D represents larger 
share of state’s total R&D.

SOURCE: National Science Foundation, Division of Science 
Resources Statistics, National Patterns of R&D Resources (annual 
series). See appendix tables 4-23. 

Figure 4-7
Federal intramural and FFRDC R&D expenditures, 
by state: 2003
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improvements.in.the.business.sector;.by.extension,.they.may.
reflect.firms’.perceptions.of.the.market’s.demand.for.new.and.
improved.technology.

As.previously.mentioned,.R&D.performed.by.private.in-
dustry.is.estimated.to.have.reached.$219.2.billion.in.2004..
The.federal.government.funded.10.7%.($23.5.billion).of.this.
total,.and.company.funds.and.other.private.sources.financed.
the. remainder..These.estimates.are.derived. from. the.NSF.
and.the.U.S..Census.Bureau’s.annual.Survey.of.Industrial.
Research. and. Development,. which. collects. financial. data.
related.to.R&D.activities.from.companies.performing.R&D.
in.the.United.States..These.data.provide.a.basis.for.analyz-
ing.the.technological.dynamism.of.the.business.sector.and.
are.the.official.source.for.U.S..business.R&D.estimates.(see.
sidebar.“Industry.Classification.Complicates.Analysis”).

In.addition.to.absolute.levels.of.R&D.expenditures,.anoth-
er.key.S&T.indicator.in.the.business.sector.is.R&D.intensity,.
a.measure.of.R&D.relative.to.production.in.a.company,.in-
dustry,.or.sector..Many.ways.exist.to.measure.R&D.intensity;.
the.one.used.most.frequently.is.the.ratio.of.company-funded.
R&D. to. net. sales.14. This. statistic. provides. a. way. to. gauge.
the.relative.importance.of.R&D.across.industries.and.among.
firms. in. the. same. industry..The.average.R&D. intensity.of.
companies.performing.R&D.in.the.United.States.peaked.in.
2001.at.3.8%.as.R&D.budgets.remained.steady.despite.a.de-
cline.in.sales.of.R&D-performing.companies..R&D.intensity.
declined.to.3.2%.in.2003.as.a.result.of.the.2002.decline.in.
company.R&D.and.strong.sales.growth.in.2003.

Largest R&D Industries
Although.all.industries.benefit.from.advances.in.S&T,.in-

dustries.perform.different.amounts.of.R&D.15.Some.industries.
have.relatively.low.R&D.intensities.(0.5%.or.less),.such.as.the.
utilities. industry.and. the. finance,. insurance,.and.real.estate.
industries.(appendix.table.4-22)..Six.groups.of.industries.ac-
count. for. three-quarters.of.company. funded.business.R&D.
and.95%.of.federally.funded.business.R&D.(table.4-4).

Computer and Electronic Products
The. computer. and. electronic. products. manufacturing.

sector. accounts. for. the. largest. amount. of. business. R&D.
performed.in.the.United.States.(table.4-4)..Industries.in.this.
sector.include.companies.that.manufacture.computers,.com-
puter.peripherals,.communications.equipment,.and.similar.
electronic.products,.and.companies.that.manufacture.compo-
nents.for.such.products..The.design.and.use.of.integrated.cir-
cuits.and.the.application.of.highly.specialized.miniaturization..
technologies.are.common.elements. in. the.production.pro-
cesses.of.the.computer.and.electronic.products.sector.

In. 2003,. these. industries. performed. at. least. $42.5. bil-
lion.of.R&D,.or.21%.of.all.business.R&D.17.Companies.and.
other. nonfederal. sources. funded. almost. all. of. this. R&D..
The.focus.of.the.R&D.in.this.sector.is.on.development,.with.
less. than. 16%. of. company-funded. R&D. devoted. to. basic.
and.applied.research..Two.of. the.more.R&D-intensive. in-
dustries—communications. equipment. and. semiconductor.
manufacturing—are. included. in. this. group..Both.devoted.
more.than.11%.of.sales.to.R&D.in.2003.

Table 4-�
Top 10 states in industry R&D performance and share of R&D, by selected industry: 2003
(Percent)

 Industry-performed  Computer and Computer-   Companies
 R&D  electronic related R&D Motor with �–4��
State (current $ millions) Chemicalsa productsb services services vehicles employees

All states ......................  �04,004 ��.� L ��.� L ��.4 L �.� �.� ��.�
California ..................  4�,�4� �.0 ��.� ��.� ��.� �.0 ��.4
Michigan ...................  ��,�4� D �.� D �.0 �0.4 �.0
New Jersey ..............  ��,40� ��.0 �.� D D 0.� ��.�
Massachusetts .........  ��,0�4 �.� 4�.� ��.� ��.4 0.� ��.4
Texas ........................  ��,0�� 4.� 4�.� �.� �.� 0.� ��.4
Washington ..............  �,��� D D Dc �.� 0.� �0.�
New York ..................  �,��� �0.0 ��.� �.0 �.� �.� ��.�
Illinois .......................  �,��� ��.4 �4.4 �0.� �.� �.� ��.�
Pennsylvania ............  �,0�� 4�.� �.� �.� �.� �.4 ��.0
Ohio .........................  �,��0 �0.� 4.� �.4 �.� D ��.4

D = data withheld to avoid disclosing operations of individual companies; L = lower bound estimate

aIncludes R&D of drugs and druggists’ sundries wholesale trade industry.
bIncludes R&D of professional and commercial equipment and supplies, including computers wholesale trade industry.
cIn �00�, computer-related services accounted for more than �0% of Washington’s industry-performed R&D.

NOTES: Rankings do not account for margin of error of estimates from sample surveys. Detail does not add to total because not all industries are shown.

SOURCE: National Science Foundation, Division of Science Resources Statistics, Survey of Industrial Research and Development (�00�).
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Chemicals
The. chemicals. industry. performed. an. estimated. $32.5.

billion.of.R&D.in.2003..Like.the.computer.and.electronic.
products. industries,. very. little. of. the.R&D. in. the. chemi-
cals.industry.is.federally.funded..In.terms.of.R&D.perfor-
mance,.the.largest.industry.within.the.chemicals.subsector.

is. pharmaceuticals. and. medicines.. In. 2003,. pharmaceuti-
cal.companies.performed.$25.4.billion.of.company-funded.
R&D,.representing.79%.of.nonfederal.R&D.funding.of.the.
chemicals.sector.

The. Pharmaceutical. Research. and. Manufacturers. of.
America.(PhRMA),.an. industry.association. that. represents.

Each. company. sampled. in. the. Survey. of. Industrial.
Research.and.Development.is.assigned.to.a.single.indus-
try.based.on.payroll.data.for.the.company,16.and.each.is.
requested. to. report. its.R&D.expenditures. for. the. entire.
company.. These. expenditures. are. assigned. to. the. pre-
viously. established. single. industry.. This. classification.
scheme.reasonably.categorizes.most.companies. into. in-
dustries.closely.aligned.with. their.primary.business.ac-
tivities..However,.for.diversified.companies.that.perform.
R&D.in.support.of.a.variety.of.industries,.any.single.as-
signed.industry.is.only.partly.correct..And.in.some.cases,.
the.industry.assigned.based.on.payroll.data.is.not.directly.
related.to.a.company’s.R&D.activities.

Given.this.classification.scheme,.interpretation.of.in-
dustry-level.R&D.data.is.not.always.straightforward..It.is.
important. to.assess. the. relationships.between. industries.
as.well.as. the.business.structure.within.industries.when.
analyzing. R&D. data.. For. example,. most. of. the. feder-
ally. funded. R&D. reported. in. the. navigational,. measur-

ing,. electromedical,. and. control. instruments. industry. is.
performed.by.large.defense.contractors.that.also.produce.
aerospace.products..And.investigations.of.survey.micro-
data. revealed. that. most. of. the. R&D. classified. into. the.
trade.industry.represents.the.activities.of.manufacturing.
firms.that.have.integrated.their.supply.chains.and.brought.
their.warehousing,.sales,.and.marketing.efforts.in.house..
For.example,.a.large.pharmaceutical.firm.could.be.classi-
fied.in.the.trade.industry.if.the.payroll.associated.with.its.
sales.and.marketing.efforts.outweighed.that.of.its.manu-
facturing.activities..Therefore. any.analysis.of. the.phar-
maceutical.industry’s.R&D.should.involve.a.concurrent.
analysis.of.the.R&D.reported.in.the.drugs.and.druggists’.
sundries. wholesalers. industry.. The. same. holds. true. for.
the.computer.and.electronic.products.industries.and.their.
representative. trade. industry,.professional.and.commer-
cial.equipment.and.supplies.wholesalers..Wherever.pos-
sible,.this.report.aggregates.industry-level.data.in.a.way.
that.accounts.for.these.classification.issues.

Industry Classification Complicates Analysis

Table 4-4
R&D and domestic net sales, by selected business sector: 2002 and 2003
(Current $ millions)

Sector �00� �00� �00� �00� �00� �00� �00� �00�

All industries .................. ��0,�0� �0�,��� ��,40� ��,�0� ��4,40� ���,�4� 4,�0�,�4� �,�0�,��4
Highlighted sectors .... �4�,��� L ���,��0 L ��,��� L �0,��� L ��0,�0� ���,��� �,0��,��� �,��4,4��

Automotive 
 manufacturing ....... ��,��� L ��,��4 L NA NA ��,��� ��,��4 4��,�40 �0�,��4
Chemicals ............... ��,4�� L ��,4�4 L �4� L �0� L ��,�0� ��,��0 4��,��� 4��,�04
Computer/electronic 
 products ................ 4�,��� L ��,��� L ��� L �� L 4�,0�� ��,��0 ���,��� 4�0,���
Computer-related 
 services ................ ��,�4� L ��,4�� L �,�4� L �,�4� L ��,�0� ��,��� ���,��4 �0�,���
Aerospace/defense 
 manufacturing ....... ��,��� L ��,4�0 L �,��� �4,��� �,��4 L �,��� L ���,��4 L ��0,0�4
R&D services ......... ��,��� ��,4�� �,��� �,��� ��,��� �4,��� ��4,��� �0�,���

All other industries ..... D D D D 44,�0� 4�,0�4 �,���,��0 �,��4,���

L = lower bound estimate; D = data withheld to avoid disclosing operations of individual companies; NA = not available; all federal R&D for transportation 
industries (including that of automotive manufacturing) included in aerospace/defense manufacturing sector. 

NOTES: All federal R&D for navigational, measuring, electromedical, and control instruments industry included in aersospace/defense manufacting sector. 
All nonfederal R&D and domestic net sales for the navigational, measuring, electromedical, and control instruments industry included in computer/electron-
ic products sector. Potential disclosure of individual company operations only allows lower bound estimates for federal R&D in the chemicals, computer/
electronic products, and computer-related services sectors.

SOURCE: National Science Foundation, Division of Science Resources Statistics, Survey of Industrial Research and Development (�00�).
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the. country’s. leading. research-based. pharmaceutical. and.
biotechnology. companies,. annually. surveys. its. members.
for. information.on. their.R&D. investments.. In.2003,.PhR-
MA.members.reported.investing.$27.1.billion.domestically.
in.R&D,.of.which.38%.was.for.basic.and.applied.research.
(PhRMA. 2005).18. Most. of. PhRMA. members’. domestic.
R&D.investment.supports.continuing.R&D.on.projects.that.
originated.in.their.own.laboratories.(73%.in.2003),.but.20%.
supports.R&D.on.products. licensed.from.other.companies.
(notably. biotechnology. companies),. universities,. or. the.
government.. In. NSF’s. Survey. of. Industrial. Research. and.
Development,. companies. that. predominantly. license. their.
technology.rather.than.manufacture.finished.products.are.of-
ten.classified.in.the.scientific.R&D.services.industry..There-
fore,.a.sizeable.amount.of.biotechnology.R&D.that.serves.
the.pharmaceutical.industry.is.reported.in.the.R&D.services.
sector.(see.section.“R&D.Services”).

Computer-Related Services
Industries. associated. with. software. and. computer-re-

lated.services.(such.as.data.processing.and.systems.design).
performed.approximately.$26.1.billion.of.company-funded.
R&D.in.2003.19.The.R&D.of.these.industries.combined.with.
that. of. the. computer. and. electronic. products. manufactur-
ers.discussed.earlier.account.for.over.one-third.of.all.com-
pany-funded.R&D.in.2003..As.computing.and.information.
technology.became.more.integrated.with.every.sector.of.the.
economy,.the.demand.for.services.associated.with.these.tech-
nologies.boomed..The.R&D.of.companies.providing.these.
services.also.grew.dramatically.during.this.period..In.1987,.
when.an.upper.bound.estimate.of.software.and.other.com-
puter-related.services.R&D.first.became.available,.companies.
classified.in.the.industry.group.“computer.programming,.data.
processing,.other.computer-related,.engineering,.architectural,.
and. surveying. services”.performed.$2.4.billion.of. company-
funded.R&D,.or.3.8%.of.all.company-funded.industrial.R&D..
In.2003.the.company-funded.R&D.of.a.comparable.group.of.
industries. (excluding. engineering. and. architectural. services).
accounted. for.14.3%.of. all. company-funded. industrial.R&D.
(table.4-5).20.Although.the.R&D.activities.of.computer-related.
services.companies.have.grown.dramatically,.this.group.is.not.
the.sole.performer.of.software.development.R&D.in.the.Unit-
ed.States..In.fact,.companies.in.almost.every.industry.report.
expenditures.for.software.development.R&D.

Aerospace and Defense Manufacturing
Although.it.is.common.to.refer.to.the.“defense.industry,”.

there.is.no.such.category.in.the.industry.classification.sys-
tem.used.by.the.federal.government..Companies.performing.
the.majority.of.DOD’s.extramural.R&D.are.classified.in.the.
aerospace.products.and.parts. industry;.other. transportation.
equipment.industries;.and.the.navigational,.measuring,.elec-
tromedical,.and.control.instruments.manufacturing.industry..
In.2003.these.industries.reported.performing.$14.3.billion.of.
federal.R&D,.accounting.for.69%.of.all.federal.R&D.expen-
ditures.reported.by.companies.(table.4-4)..Almost.half.of.the.

$15.7.billion.of.R&D.performed.by.companies.classified.in.
the.aerospace.industry.in.2003.came.from.federal.sources..
(See.the.section.on.federal.R&D.later.in.this.chapter.for.fur-
ther.discussion.of.defense.R&D.)

R&D Services
Companies. in. the. business. of. selling. scientific. and. en-

gineering. R&D. services. to. other. companies. or. licensing.
the. results.of. their.R&D.are.generally.classified. in. the.ar-
chitectural,. engineering,. and. related. services. industry. or.
the. scientific. R&D. services. industry.. Companies. in. this.
sector.perform.the.majority.of.the.federal.R&D.that.is.not.
performed.by.aerospace.and.defense.manufacturing. firms,.
$3.8.billion.in.2003..Despite.the.significant.amount.of.gov-
ernment-sponsored. R&D. performed. by. this. sector,. R&D.
services.companies.increasingly.rely.on.nonfederal.sources.
of. R&D. financing.. The. R&D. performed. by. companies. in.
the.R&D.services.sector.and.funded.by.company.and.other.
nonfederal.sources.has.grown.from.$5.8.billion.in.1997.to.
$13.8.billion.in.2003,.an.increase.of.138%.21.By.comparison,.

Table 4-�
Estimated share of computer-related services in 
company-funded R&D and domestic net sales of 
R&D-performing companies: 1987–2003
(Percent)

 Company-funded Domestic
Year R&D net sales

����...........................  �.� �.4
����...........................  �.� �.�
����...........................  �.4 �.4
���0...........................  �.� �.�
����...........................  �.� �.�
����...........................  4.0 �.�
����...........................  �.� �.�
���4...........................  �.� �.�
����...........................  �.� �.�
����...........................  �.� �.�
����...........................  �.� �.�
����...........................  �.� �.�
����...........................  �0.� �.�
�000...........................  �0.� �.�
�00�...........................  ��.0 �.�
�00�...........................  �4.� �.4
�00�...........................  �4.� �.�

NOTES: Data before ���� are for companies classified in Standard 
Industrial Classification (SIC) industries ��� (computer and data 
processing services) and ��� (engineering, architectural, and 
surveying services). For ���� on, data are for companies classified 
in North American Industry Classification System (NAICS) industries 
���� (software), �� minus (���, ���; other information), and 
�4�� (computer systems design and related services). With SIC 
classification, information technology services share of company-
funded R&D is �0.4% for ����, indicating that SIC-based data may 
overestimate information technology services R&D and net sales 
relative to NAICS-based data.

SOURCE: National Science Foundation, Division of Science 
Resources Statistics, Survey of Industrial Research and 
Development, special tabulations (�00�).
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the.company-funded.R&D.of.all.other.industries.increased.
by.33%.over. the.same.period..Because.much.of. the.R&D.
reported.by.these.companies.also.appears. in. their.reported.
sales.figures,.the.R&D.intensity.of.the.R&D.services.sector.
is.particularly.high.(13%.in.2003).

Although. the. companies. in. this. sector. and. their. R&D.
activities. are. classified. as. nonmanufacturing,. many. of. the.
industries. they.serve.are.manufacturing. industries..For.ex-
ample,. many. biotechnology. companies. in. the. R&D. ser-
vices. sector. license. their. technology. to. companies. in. the.
pharmaceutical. manufacturing. industry.. If. a. research. firm.
was. a. subsidiary. of. a. manufacturing. company. rather. than.
an.independent.contractor,. its.R&D.would.be.classified.as.
R&D.in.a.manufacturing.industry..Consequently,.growth.in.
R&D.services.may,.in.part,.“reflect.a.more.general.pattern.
of.industry’s.increasing.reliance.on.outsourcing.and.contract.
R&D”. (Jankowski. 2001).. (For. more. information,. see. the.
section.entitled.“Contract.R&D.Expenses.”)

Automotive Manufacturing
The.sixth.largest.business.sector.in.terms.of.R&D.is.auto-

motive.manufacturing..Companies.in.this.industry.reported.
performing.$16.9.billion.of.company-funded.R&D.in.2003,.
accounting.for.9%.of.all.such.R&D.performed.by.businesses.
in.the.United.States..At.one.time,.this.industry.played.a.larger.
role.in.U.S..business.R&D,.accounting.for.as.much.as.16.2%.
of.all.company-funded.and.-performed.R&D.in.1959.

In. 2003,. 13. companies. in. the. automotive. manufacturing.
industry. reported.R&D.expenditures.over.$100.million,. rep-
resenting.approximately.85%.of.the.industry’s.R&D..In.most.
industries.large.companies.perform.more.R&D.than.small.com-
panies,.but.in.the.automotive.manufacturing.industry.the.distri-
bution.of.R&D.is.even.more.skewed.towards.large.companies,.
with.the.R&D.activities.of.the.“Big.Three”.auto.manufacturers.
(General.Motors,.Ford,.and.DaimlerChrysler).dominating.the.
sector..In.their.annual.reports.to.shareholders,.these.companies.
reported. combined. total. engineering,. research,. and. develop-
ment.expenses.of.$15.8.billion.in.FY.2003.(see.sidebars.“R&D.
Expenses.of.Public.Corporations”.and.“Trends.in.R&D.for.In-
dustrial.Research.Institute.Members”).22

Federal R&D
In. the. president’s. 2006. budget. submission,. the. fed-

eral.government.is.slated.to.invest.$132.3.billion.in.R&D,.
amounting. to. 13.6%. of. its. discretionary. budget. (i.e.,. that.
part.of.the.annual.federal.budget.that.the.president.proposes.
and.Congress.debates.and.sets)..The.current.level.of.federal.
investment.in.R&D,.both.in.absolute.terms.and.as.a.share.of.
the.budget,.is.over.an.order.of.magnitude.greater.than.what.it.
was.prior.to.World.War.II,.when.the.government.had.no.uni-
fied.national.agenda.for.supporting.science..In.its.early.days,.
the.U.S..government.fostered.innovation.primarily.through.
intellectual.property.protection.and.relatively.small.invest-
ments.in.R&D,.but.World.War.II.changed.how.the.federal.
government.viewed.its.role.in.the.national.R&D.enterprise..

During. the.war,.penicillin,.a.new.drug.at. the. time,.greatly.
reduced.the.number.of.deaths.caused.by.infection.among.Al-
lied.forces..And.advances.in.military.research,.such.as.radar,.
were.critical.contributors.to.the.Allied.victory..Recognizing.
these.achievements,.President.Franklin.D..Roosevelt.wrote.
to.Vannevar.Bush,.the.wartime.director.of.the.Office.of.Sci-
entific.Research.and.Development,.requesting.recommenda-
tions.for.how.science.could.be.mobilized.in.times.of.peace.as.
it.was.in.times.of.war,.specifically.“for.the.improvement.of.
the.national.health,.the.creation.of.new.enterprises.bringing.
new.jobs,.and.the.betterment.of.the.national.standard.of.liv-
ing”.(Roosevelt.1944)..Vannevar.Bush’s.response.in.1945,.
a.report.entitled.“Science—The.Endless.Frontier,”.provided.
a.framework.for.a.more.active.federal.role.in.support.of.sci-
ence..He.argued.that:

There.are.areas.of.science. in.which. the.public. inter-
est.is.acute.but.which.are.likely.to.be.cultivated.inad-
equately.if. left.without.more.support. than.will.come.
from.private. sources..These.areas—such.as. research.
on. military. problems,. agriculture,. housing,. public.
health,.certain.medical.research,.and.research.involv-
ing. expensive. capital. facilities. beyond. the. capacity.
of. private. institutions—should. be. advanced. by. ac-
tive.Government.support…[W]e.are.entering.a.period.
when. science. needs. and. deserves. increased. support.
from.public.funds..(Bush.1945)

Bush’s. report. was. enormously. influential,. and. many. of. its.
principles,. including. the. importance.of.government. support.
for.R&D.and.of.maintaining.freedom.of.scientific.inquiry,.are.
evident.in.today’s.federal.science.policy.and.institutions.

Richard.Nelson.(1959).and.Kenneth.Arrow.(1962).formal-
ized.the.economic.argument.that.the.private.sector.generally.
invests.less.than.the.socially.optimal.amount.in.R&D..Briefly,.
the.argument.is.that.knowledge,.the.primary.output.of.R&D,.
is.nonrival.and.partially.nonexcludable..That. is,.knowledge.
can.be.used.by.any.number.of.actors.at.one. time,.and. it. is.
difficult.or. impossible. to.exclude.others.from.using.it..This.
being.the.case,.firms.will.only.invest.in.those.R&D.projects.
from.which,.through.secrecy,.patents,.or.some.other.means,.
they. are. able. to. recoup. their. investment.plus. an. acceptable.
profit..The.government.endeavors.to.correct.this.market.fail-
ure.through.a.number.of.policy.measures,.the.most.direct.of.
which.is.the.funding.and.performance.of.R&D.that.would.not,.
or.could.not,.be.financed.or.performed.in.the.private.sector..
This.section.presents.data.on.such.R&D.funding.and.perfor-
mance.as.well.as.on.the.federal.R&D.tax.credit,.an.indirect.
means.of.stimulating.R&D.in.the.private.sector.

R&D by Federal Agency
Federal. agencies. are. expected. to. obligate. $106.5. bil-

lion.for.R&D.support.in.FY.2005..Although.more.than.25.
agencies.report.R&D.obligations,.the.5.largest.R&D-fund-
ing.agencies.account.for.94%.of.total.federal.R&D..These.
agencies.vary.considerably.in. terms.of. their.R&D.funding.



4-�0 t  Chapter 4. Research and Development: Funds and Technology Linkages

Table 4-�
Top 20 R&D-spending corporations: 2003

Company (country) �00� �00� �00� �00� Change (%) �00� �00� �00� �00�

Microsofta (United States) .......... � �0 �,��� �,��� ��.0 ��,��� ��,��� ��.� �0.� 
Ford Motor (United States) ........ � � �,�00 �,�00 –�.� ��4,��� ���,��� 4.� 4.� 
Pfizer (United States) ................... � � �,��� �,��� ��.� 4�,��� ��,��� ��.� ��.0 
DaimlerChrysler (Germany) ...... 4 � �,��� �,��� –�.� ���,��� ���,��� 4.� 4.� 
Toyota Motor (Japan) ................... � � �,��0 �,��� �.� ���,4�� �4�,��� �.� 4.� 
Siemens (Germany) .................. � � �,0�4 �,��� –��.� ��,��� �00,��� �.� �.� 
General Motors (United States) .... � 4 �,�00 �,�00 –�.� ���,�44 ��4,��4 �.� �.� 
Matsushita Electric 
 Industrial (Japan) ..................... � � �,��� �,0�� �.� ��,0�� ��,��� �.� �.4 
International Business Machines 
 (United States) ......................... � � �,0�� 4,��0 �.� ��,��� ��,��� �.� �.� 
GlaxoSmithKline 
 (United Kingdom) ..................... �0 � 4,��0 �,�0� –�.� ��,��� ��,��4 ��.0 ��.� 
Johnson & Johnson 
 (United States) ......................... �� �� 4,��4 �,��� ��.4 4�,��� ��,��� ��.� �0.� 
Sony (Japan) ............................. �� �4 4,��� 4,0�� ��.� ��,��0 ��,0�� �.� �.� 
Nokia (Finland) .......................... �� �� 4,��4 �,��4 ��.� ��,��� ��,0�� ��.� �0.� 
Intel (United States) ................... �4 �� 4,��0 4,0�4 �.� �0,�4� ��,��4 �4.� ��.� 
Volkswagen (Germany) ............. �� �� 4,��� �,4�� ��.0 �04,��� �04,��� 4.0 �.� 
Honda Motor (Japan) ................. �� �� 4,0�� �,��� �.� �4,��� ��,��4 �.� �.� 
Motorola (United States) ............ �� �� �,��� �,��4 0.� ��,0�� ��,��� ��.� �4.� 
Novartis (Switzerland) ............... �� �4 �,��� �,��� ��.� �4,��4 ��,��� ��.� ��.4 
Roche Holding (Switzerland) ..... �� �� �,��4 �,��� ��.0 �4,��� ��,0�0 ��.� �4.� 
Hewlett-Packard 
 (United States) ......................... �0 �� �,��� �,��� �0.� ��,0�� ��,��� �.0 �.� 
aFiscal year ended June �004. 

SOURCE: Institute of Electronics and Electronics Engineers (IEEE), IEEE Spectrum Top �00 R&D Spenders, Standard & Poor’s data (�004), http:// 
www.spectrum.ieee.org/WEBONLY/publicfeature/nov04/��04rdt�.pdf.
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R&D rank R&D intensity (%)Sales ($ millions)R&D expense ($ millions)

Most.firms.that.make.significant.investments.in.R&D.
track. their.R&D.expenses. separately. in. their. accounting.
records. and. financial. statements.. The. annual. reports. of.
public.corporations.often.include.data.on.these.R&D.ex-
penses..In.2003.the.20.public.corporations.with.the.largest.
reported. worldwide. R&D. expenses. spent. $103.8. billion.
on. R&D.. Microsoft. topped. the. list. with. $7.8. billion. in.
R&D.expenses,. followed.by.Ford.Motor.Company.with.
$7.5.billion.(table.4-6)..Companies.in.the.information.and.
communications. technologies. (ICT).sector.dominate. this.
list,.with.nine. representatives.accounting. for.44%.of. the.
total.R&D.expenses..The.remaining.11.companies.include.
6.automobile.manufacturers.and.5.pharmaceutical.manu-
facturers..The.top.20.companies.are.headquartered.in.six.
different.countries,.with.nine.headquartered.in.the.United.
States..However,. the. location.of. a. company’s.headquar-
ters.is.not.necessarily.the.location.of.all.its.R&D.activities..
Most.of.the.companies.on.this.list.have.manufacturing.and.
research.facilities.in.multiple.countries.around.the.world..
(For. more. information,. see. the. section. entitled. “R&D..
Investments.by.Multinational.Corporations.”)

A. recent. change. in. accounting. standards. by. the. Fi-
nancial. Accounting. Standards. Board. (FASB). will. result.
in.discontinuities.in.companies’.reported.R&D.expenses,.
making.it.more.difficult.to.evaluate.R&D.spending.trends.

from.publicly.available.financial.data..By.2006.most.large.
companies.are.expected.to.follow.the.guidelines.of.FASB’s.
Statement.of.Financial.Accounting.Standards.(SFAS).123,.
Accounting for Stock-Based Compensation, which.requires.
companies.to.expense.the.fair.value.of.all.stock-based.com-
pensation.23.Many.high-technology.companies.have.histori-
cally.compensated.their.R&D.employees.with.stock.options.
and.stock.awards..This.stock-based.compensation.may.not.
have.been.reported.as.company.expenses.prior.to.these.new.
guidelines..The.dramatic.increase.in.Microsoft’s.R&D.ex-
penses.from.2002.to.2003,.resulting.in.its.move.from.num-
ber.10.to.number.1.on.the.list.of.global.R&D.companies,.
was.the.result.of.Microsoft’s.early.implementation.of.SFAS.
123.in.July.2003.24.Prior.to.that.date,.the.value.of.stock.op-
tions.awarded.to.employees.was.not.included.in.the.reported.
expenses.of.the.company..Accounting.for.the.value.of.this.
compensation.resulted.in.Microsoft.restating.its.2002.R&D.
expenses.up.by.$1.9.billion..The.company.does.not.detail.
how.much.stock-based.compensation.contributes.to.its.2003.
R&D.expenses..Microsoft’s.R&D.in.table.4-6.is.likely.exag-
gerated.relative.to.other.companies.because.it.was.an.early.
adopter. of. SFAS. 123.. (See. sidebar. “Trends. in. R&D. for.
Industrial.Research.Institute.Members”.for.information.on.
how.some.U.S.-based.corporations.intended.to.adjust.their.
R&D.strategies.in.2005.)

R&D Expenses of Public Corporations
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Trends in R&D for Industrial 
Research Institute Members

For.over.20.years.the.Industrial.Research.Institute.
(IRI),.a.nonprofit.association.of.more.than.200.leading.
R&D-performing.industrial.companies,.has.surveyed.
its. U.S.-based. members. on. their. intentions. for. the.
coming.year.with.respect.to.R&D.expenditures,.focus.
of. R&D,. R&D. personnel,. and. other. items.. Because.
IRI. member. companies. carry. out. a. large. amount. of.
industrial.R&D.in.the.United.States,.the.results.from.
these.surveys.help.identify.broad.trends.in.corporate.
R&D.strategies..The.most.recent.survey,.administered.
in.late.2004,.suggests.that.many.companies.are.shifting.
the.focus.of.their.R&D.spending.from.directed.basic.
research.and.support.of.existing.business.to.new.busi-
ness.projects.(IRI.2005)..This.reported.shift.in.R&D.
priorities.also.is.reflected.in.how.responding.compa-
nies. intend. to. spend. their. R&D. budgets.. IRI. survey.
respondents.reported.the.following.plans.for.2005:.

t. Increase.total.company.expenditures.on.R&D

t. Increase.hiring.of.new.graduates

t. Increase.outsourcing.of.R&D.to.other.companies.

t. Increase.outsourcing.for.university.R&D.and.fed-
eral.laboratories.

t. Increase. participation. in. alliances. and. joint. R&D.
ventures

Overall,.these.strategic.moves.are.consistent.with.re-
sponses.suggesting.increased.R&D.budgets.following.a.
period.of.relative.austerity..Responding.companies.are.
increasing.R&D.spending. to.support.existing. lines.of.
business.as.well.as.new.business.projects.and.are.lever-
aging.their.R&D.spending.through.joint.R&D.ventures.
and.grants/contracts.for.university.R&D..(For.more.in-
formation,.see.“Technology.Linkages:.Contract.R&D,.
Public-Private.Partnerships,.and.Industrial.Alliances.”)

strategies,. processes,. and. procedures,. reflecting. the. unique.
mission,.history,.and.culture.of.each.

Department of Defense
According.to.preliminary.data,.DOD.will.obligate.$51.4.

billion.for.R&D.support.in.FY.2005..DOD.funds.more.R&D.
than.any.other.federal.agency,.representing.48%.of.all.fed-
eral.R&D.obligations..More.than.88%.of.these.funds.($45.7.
billion).will.be.spent.on.development,.with.$39.6.billion.slat-
ed.for.major.systems.development.(figure.4-8).25.Industrial.
firms.are.expected.to.perform.70.4%.of.DOD-funded.R&D.
in.FY.2005..DOD.accounts.for.more.than.84%.of.all.federal.
R&D.obligations.to.industry.in.FY.2005..Federal.intramural.
R&D.and.R&D.performed.by.FFRDCs.account.for.most.of.
DOD’s.remaining.R&D.activity.and.represent.25.7%.of.its.

fiscal.year.total..According.to.the.Office.of.Management.and.
Budget.(OMB),.72%.of.DOD’s.basic.and.applied.research.
funding.was.allocated.using.competitive.merit.review.pro-
cesses.with.internal.(program).evaluations.in.2005.26

Department of Health and Human Services
HHS,.the.primary.source.of.federal.health-related.R&D.

funding.(largely.through.the.National.Institutes.of.Health),.
will.obligate.the.second.largest.amount.for.R&D.in.FY.2005.
at.$28.9.billion,. representing.27%.of.all. federal.R&D.ob-
ligations.. In. contrast. to. DOD,. HHS. will. allocate. most. of.
its.R&D. funding. ($15.2.billion). for.basic. research.. In.FY.
2005,.HHS.is.expected.to.provide.universities.and.colleges,.
the.primary.recipients.of.HHS.funding,.with.$16.0.billion,.
which. represents.67%.of. all. federal.R&D.funds.obligated.
to. universities. and. colleges. (table. 4-7).. HHS. will. provide.
74%. ($4.4. billion). of. all. federal. R&D. funds. obligated. to.
nonprofit. institutions.. Most. of. these. institutions. are. large.
research. hospitals. such. as. Massachusetts. General. Hospi-
tal.and.the.Dana-Farber.Cancer.Institute.(NSF/SRS.2002)..
In.2005,.competitive.merit. review.processes.with.external.
(peer).evaluations.were.used.to.allocate.86%.of.HHS’s.basic.
and.applied.research.funding.

National Aeronautics and Space Administration
The. third. largest. agency. in. terms. of. R&D. support. is.

NASA,.with.R&D.obligations.expected.to.total.$8.1.billion.
in.FY.2005..Over.one-third.($2.9.billion).of.NASA’s.R&D.
activity.is.in.development,.much.of.which.relies.on.industrial.
performers.similar.to.those.funded.by.DOD..However,.un-
like.the.industrial.R&D.funded.by.DOD,.the.majority.(69%).
of. that. funded.by.NASA.supports. research.projects. (basic.
and.applied).as.opposed.to.development..NASA.is.also.the.
primary. sponsor.of.R&D.projects.at.nine. federal. facilities.
(including.the.Ames.Research.Center.in.California’s.Silicon.
Valley.and.the.Marshall.Space.Flight.Center.in.Huntsville,.
Alabama).and.one.FFRDC,.the.Jet.Propulsion.Laboratory,.
administered.by.the.California.Institute.of.Technology..

Department of Energy
Of.the. large.R&D-funding.agencies,. the.Department.of.

Energy. (DOE). relies. the.most.on. the.R&D.capabilities.of.
FFRDCs..In.FY.2005,.DOE.obligated.60%.of.its.estimated.
$8.billion.in.R&D.funding.to.FFRDCs..Of.the.37.FFRDCs,.
DOE. sponsored. 16. and. accounted. for. 59%. of. all. federal.
R&D.obligations.to.FFRDCs.in.FY.2005..Due.to.the.scale.
and.complexity.of.its.research.projects,.most.of.DOE’s.re-
search.can.only.be.performed.in.its.intramural.laboratories.
and.FFRDCs..(See.sidebar.“Rationales.for.Federal.Labora-
tories.and.FFRDCs.”)

National Science Foundation
NSF.is.the.federal.government’s.primary.source.of.fund-

ing.for.general.S&E.R&D.and.is.expected.to.fund.$3.8.bil-
lion.of.R&D.in.FY.2005..Of.these.funds,.94%.are.for.basic.
research..NSF.is.the.second.largest.federal.source.of.R&D.
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DOD 47%
NASA 9%

NSF 4%

HHS 26%

DOE 8%

USDA 2%

Other
4%

R&D plant 5.7%
R&D plant 0.6%

Development 88.3 %

Development 10.5%

Applied research 8.0%
Basic research 3.1%

Basic research 43.3%

Applied research 40.5%

Figure 4-8
Projected federal obligations for R&D and R&D plant, by agency and character of work: FY 2005

DOD = Department of Defense; DOE = Department of Energy; HHS = Department of Health and Human Services; NASA = National Aeronautics and 
Space Administration; NSF = National Science Foundation; USDA = Department of Agriculture

NOTE: Detail may not add to total because of rounding.

SOURCE: National Science Foundation, Division of Science Resources Statistics, Federal Funds for Research and Development: Fiscal Years 2003, 2004, 
and 2005 (forthcoming). See appendix table 4-30.
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t. Scale..Some.R&D.efforts.require.capital.expenditures,.
facilities,.and.staffing. that.exceed. the.capabilities.or.
resources. of. private. sector. research. organizations..
Termed.“big.science,”.this.R&D.is.often.compared.to.
the.Manhattan.Project.of.World.War.II.and.today.spans.
the. spectrum. of. scientific. exploration. from. high-en-
ergy.physics.(e.g.,.DOE’s.Fermi.National.Accelerator.
Laboratory).to.medicine.(e.g.,.the.National.Cancer.In-
stitute.at.Frederick,.located.within.Fort.Detrick,.a.U.S..
Army.base.in.Frederick,.Maryland).to.astronomy.(e.g.,.
NSF’s.National.Astronomy.and.Ionosphere.Center.in.
Arecibo,.Puerto.Rico)..

t. Security..The. sensitive. nature. of. some. R&D. neces-
sitates. direct. government. supervision.. Security. has.
historically. been. a. concern. of. defense-related. R&D.
performed.at.Department.of.Defense.(DOD).and.De-
partment.of.Energy.(DOE).laboratories.and.federally.
funded.research.and.development.centers.(FFRDCs)..
However,. the. growing. focus. on. the. threat. of. bioter-

rorism.highlights.that.some.nondefense.R&D,.such.as.
that.carried.out.by.the.Centers.for.Disease.Control.and.
Prevention,.is.also.influenced.by.national.security..

t. Mission and Regulatory Requirements..Some.fed-
eral. agencies,. such. as. the. Department. of. Transpor-
tation. and. the. Food. and. Drug.Administration,. must.
perform.a.certain.amount.of.R&D.to.fulfill.their.mis-
sions..To.ensure.impartiality.and.fairness,.this.R&D.is.
performed.in.federal.laboratories..

t. Knowledge Management..For.logistical.reasons,.fed-
eral. laboratories. and. FFRDCs. are. often. tasked. with.
performing. long-term.or.mission-critical.R&D..These.
organizations. possess. the. institutional. memory. and.
close. connection. to. the. sponsoring. agency. required.
by. these. types. of. projects..An. additional. benefit. of.
in-house.expertise.in.R&D.sponsoring.agencies.is.the.
complementary.role.it.plays.in.the.management.of.ex-
tramural.R&D.programs.

Rationales for Federal Laboratories and FFRDCs
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funds.to.universities.and.colleges;.$3.2.billion.is.slated.for.
academic.researchers. in.FY.2005..In.2005,.73%.of.NSF’s.
basic.and.applied.research.funding.was.allocated.using.com-
petitive.merit.review.processes.with.external.(peer).evalua-
tions..Most.of.its.remaining.research.funding.was.allocated.
using.competitive.merit.review.processes.with.internal.(pro-
gram).evaluations.

Other Agencies
DOD,. HHS,. NASA,. DOE,. and. NSF. are. expected. to.

account. for. 94.1%. of. all. federal. R&D. obligations. in. FY.
2005.and.slightly.higher.shares.of. federal.obligations.for.
basic.research.(94.5%).and.development.(98.8%)..The.re-
maining.federal.R&D.obligations.come.from.a.variety.of.
mission-oriented.agencies.such.as.the.Department.of.Ag-
riculture. (USDA),. the. Department. of. Commerce. (DOC),.
and.the.Department.of.the.Interior.(DOI)..Unlike.the.larger.

R&D-funding.agencies,.USDA,.DOC,.and.DOI.direct.most.
of.their.R&D.funds.to.their.own.laboratories,.which.are.run.
by.the.Agricultural.Research.Service,.the.National.Institute.
for. Standards. and. Technology. (NIST),. and. the. U.S.. Geo-
logical.Survey,.respectively.

Federally Funded R&D by Performer

Federal Funding to Academia
The. federal. government. has. historically. been. the. pri-

mary.source.of.R&D.funding. to.universities.and.colleges,.
accounting.for.as.much.as.two-thirds.of.all.academic.R&D.
funding.in.the.early.1980s..(For.more.detailed.information.
on.academic.R&D,.see.chapter.5)..In.1955,.obligations.for.
academic.R&D.accounted.for.7%.of.all.federal.R&D.fund-
ing,.or.$0.75.billion.in.constant.2000.dollars..Fifty.years.lat-
er,.R&D.funding.to.academia.represents.22%.of.all.federal.

Table 4-�
Estimated federal R&D obligations, by performing sector and agency funding source: FY 2005

 Total obligations
Character of work and performer ($ millions) Agency Percent Agency Percent

All federal government ...........................................  �0�,4��.� DOD 4� HHS ��
Federal intramural ..............................................  �4,���.0 DOD 4� HHS ��
Industrial firms ...................................................  4�,���.0 DOD �4 NASA �
Industry-administered FFRDCs .........................  �,���.� DOE �0 HHS �0
Universities and colleges FFRDCs ....................  4,���.4 DOE �� NASA ��
Other nonprofit organizations .............................  �,���.� HHS �4 NASA �0
Nonprofit-administered FFRDCs ........................  �,4��.� DOE �� DOD ��
Basic research ...................................................  ��,��0.� HHS �� NSF ��

Federal intramural ..........................................  �,�0�.� HHS �0 DOD ��
Industrial firms ................................................  �,��4.� HHS �� NASA ��
Industry-administered FFRDCs ......................  �4�.� HHS �� DOE ��
Universities and colleges ................................  ��,��4.� HHS �4 NSF ��
Universities and colleges FFRDCs .................  �,���.0 DOE �� NASA ��
Other nonprofit organizations .........................  �,��0.� HHS �� NSF �
Nonprofit-administered FFRDCs ....................  ���.� DOE �� DOD 4

Applied research ................................................  ��,���.� HHS 4� DOD ��
Federal intramural ..........................................  �,���.� HHS �� DOD ��
Industrial firms ................................................  �,0��.0 DOD 40 NASA ��
Industry-administered FFRDCs ......................  ��0.� DOE �� HHS �4
Universities and colleges ................................  �,0�0.0 HHS �� DOD �
Universities and colleges FFRDCs .................  �,���.� DOE �0 NASA 4
Other nonprofit organizations .........................  �,���.4 HHS �� NASA �
Nonprofit-administered FFRDCs ....................  ��0.� DOE �� DOD ��

Development ......................................................  ��,���.� DOD �� NASA �
Federal intramural ..........................................  ��,���.� DOD �� NASA �
Industrial firms ................................................  ��,���.0 DOD �4 DOE �
Industry-administered FFRDCs ......................  40�.� DOE �� DOD ��
Universities and colleges ................................  �0�.� DOD �� NASA ��
Universities and colleges FFRDCs .................  �,4��.� NASA �� DOE ��
Other nonprofit organizations .........................  4��.� NASA 4� DOD ��
Nonprofit-administered FFRDCs ....................  ���.0 DOD �� DOE ��

DOD = Department of Defense; DOE = Department of Energy; FFRDC = federally funded research and development center; HHS = Department of Health 
and Human Services; NASA = National Aeronautics and Space Administration; NSF = National Science Foundation

NOTE: Subtotal by performer may not add to total because state and local governments and foreign performers of R&D not detailed.

SOURCE: NSF, Division of Science Resources Statistics, Federal Funds for Research and Development: Fiscal Years 2003, 2004, and 2005 (forthcoming).
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R&D.obligations,.or.$21.65.billion.in.constant.2000.dollars..
As.figure.4-9.illustrates,.funding.to.academia.grew.rapidly.
after.1998,.the.result.of.a.successful.bipartisan.effort.to.dou-
ble.the.budget.of.NIH.from.its.1998.level.over.5.years.

Federal Funding to Industry
Since. 1956,. the. federal. government. has. obligated. the.

largest.share.of.its.R&D.funding.to.industry..Federal.fund-
ing.for.this.sector,.largely.for.development.projects,.has.ex-
perienced.more.variability.over. the.past.50.years. than.for.
any.other.sector.(figure.4-9)..R&D.obligations.to.industry.
grew.rapidly.in.the.1960s.and.peaked.at.$42.billion.in.con-
stant.2000.dollars.as.the.government.invested.heavily.in.its.
space.program..Following.the.successful.Apollo.11.mission.
to.the.moon,.R&D.obligations.to.industry.declined.and.did.
not.experience.another.surge.until.over.a.decade.later,.when.
Cold. War. investments. in. military. technology. resulted. in.
another. period. of. growth.. Similarly,. military. investments.
following.the.events.of.September.11,.2001,.resulted.in.an.
influx.of.federal.R&D.funding.to.industry..After.adjusting.
for.inflation,.federal.R&D.obligations.to.industry.increased.
by.more.than.47%.from.2001.to.2005..Beginning.in.1989,.
the.amount.of.federally.funded.R&D.reported.by.industry.
began. to. diverge. from. the. amount. reported. by. the. feder-
al.government..For.details.on. this.discrepancy,.see.sidebar.

“Tracking.R&D:.Gap.Between.Performer-.and.Source-Re-
ported.Expenditures.”

Federal Intramural R&D
In.FY.2005,.obligations.for.federal.intramural.R&D.to-

taled.$24.8.billion..These.funds.supported.R&D.performed.
at.federal.laboratories.as.well.as.costs.associated.with.the.
planning.and.administration.of.both.intramural.and.extra-
mural. R&D. projects.. Among. individual. agencies,. DOD.
continued.to.fund.the.most.intramural.R&D.and.is.expected.
to.account.for.almost.half.of.all.federal.obligations.for.in-
tramural.R&D.in.FY.2005. (table.4-8)..DOD’s. intramural.
R&D. obligations. are. more. than. twice. that. of. the. second.
largest. R&D-performing. agency,. HHS,. which. performs.
most.of.its.intramural.R&D.at.NIH.in.Maryland..Only.two.
other.agencies.report.intramural.R&D.obligations.in.excess.
of.$1.billion.in.FY.2005,.NASA.and.USDA.

Federally Funded Research and  
Development Centers

FFRDCs.are.unique.organizations.that.help.the.U.S..gov-
ernment.meet.special.long-term.research.or.development.goals.
that.cannot.be.met.as.effectively.by.in-house.or.contractor.re-
sources..(See.sidebar,.“Rationales.for.Federal.Laboratories.and.
FFRDCs.”).According.to.the.Federal Register,.an.FFRDC.is.
required.“to.operate.in.the.public.interest.with.objectivity.and.
independence,.to.be.free.from.organizational.conflicts.of.inter-
est,. and. to.have. full. disclosure.of. its. affairs. to. the. sponsor-
ing.agency”.(National.Archives.and.Records.Administration.
[NARA].1990)..First.established.during.World.War.II.to.assist.
DOD.and.DOE.with.R&D.on.nuclear.weapons,.FFRDCs.today.
perform.R&D.with.both.defense.and.civilian.applications..

Of.the.36.FFRDCs.active.in.2003,.DOE.sponsors.16,.or.more.
than.any.other.agency.27.These.16.FFRDCs.performed.a.total.
of.$9.2.billion.of.R&D.in.2003,.or.more.than.three-quarters.of.
that.performed.by.all.FFRDCs.combined.(appendix.table.4-
25)..Four.FFRDCs.reported.R&D.expenditures.of.more.than.
$1.billion.in.2003—Los.Alamos.National.Laboratory,.Sandia.
National.Laboratories,.Jet.Propulsion.Laboratory,.and.Law-
rence. Livermore. National. Laboratory—accounting. for. over.
half.of.all.FFRDC.R&D.expenditures.

Federal Research Funding by Field
Federal. agencies. fund. research. in. a. wide. range. of. S&E.

fields,.from.aeronautical.engineering.to.sociology..The.rela-
tive.amount.of.research.funding.differs.by.field,.as.do.trends.
in.funding.over.time..According.to.preliminary.estimates,.fed-
eral.obligations.for.research.(excluding.development).totaled.
$54.7.billion.in.FY.2005..Life.sciences.received.the.largest.
portion.of.this.funding.(54%,.or.$29.7.billion),.followed.by.
engineering. (17%),.physical. sciences. (10%),. environmental.
sciences.(7%),.and.mathematics.and.computer.sciences.(5%).
(figure.4-11)..Social.sciences,.psychology,.and.all.other.sci-
ences.accounted.for.the.remainder.

HHS,.primarily.through.NIH,.provided.the.largest.share.
(53%).of.all.federal.research.obligations.in.FY.2005,.with.

Constant 2000 dollars (billions)
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Figure 4-9
Federal obligations for R&D, by performing 
sector: FY 1955–2005

FFRDC = federally funded research and development center 

NOTE: Preliminary 2005 data.

SOURCE: National Science Foundation, Division of Science 
Resources Statistics, Federal Funds for Research and Development: 
Fiscal Years 2003, 2004, and 2005 (forthcoming).
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most. of. its. obligations. funding. medical. and. other. related.
life.sciences..The.next.four.largest.federal.agencies.in.terms.
of. research. funding. in. FY. 2005. were. DOE. (11%),. DOD.
(10%),. NASA. (10%),. and. NSF. (7%).. DOE. provides. sub-
stantial.funding.for.research.in.the.physical.sciences.($2.3.
billion). and. engineering. ($2.0. billion).. DOD’s. research.
funding. is. focused. on. engineering. ($3.0. billion). and. on.

mathematics.and.computer.sciences.($0.8.billion)..NASA’s.
research. funding. also. emphasizes. engineering. ($2.4. bil-
lion),.followed.by.environmental.sciences.($1.2.billion).and.
physical. sciences. ($1.1.billion)..NSF,.whose.mission. is. to.
“promote.the.progress.of.science,”.has.a.more.balanced.re-
search.portfolio,.contributing.between.$0.6.and.$0.8.billion.
to. researchers. in. each. of. the. following. groups. of. fields:.

In.many.Organisation.for.Economic.Co-operation.and.
Development. (OECD). countries,. including. the. United.
States,. total. government. R&D. support. figures. reported.
by.government. agencies. differ. substantially. from. those.
reported. by. performers. of. R&D. work.. Consistent. with.
international. guidance. and. standards,. most. countries’..
national.R&D.expenditure.totals.and.time.series.are.based.
primarily.on.data.reported.by.performers.(OECD.2002b)..
This. convention. is. preferred. because. performers. are. in.
the.best.position. to. indicate.how.much. they.spent.con-
ducting.R&D.in.a.given.year.and.to.identify.the.source.of.
their.funds..Although.funding.and.performing.series.may.
be.expected.to.differ.for.many.reasons,.such.as.different.
bases. used. for. reporting.government. obligations. (fiscal.
year).and.performance.expenditures.(calendar.year),.the.
gap.between.the.two.R&D.series.has.widened.during.the.
past.several.years..

For. the. United. States,. the. reporting. gap. has. become.
particularly.acute.over.the.past.several.years..In.the.mid-
1980s,.performer-reported.federal.R&D.exceeded.federal.
reports.of.funding.by.$3–$4.billion.annually.(5%–10%.of.
the.government.total)..This.pattern.reversed.itself.toward.
the. end. of. the. decade;. in. 1989. the. government-reported.
R&D.total.exceeded.performer.reports.by.$1.billion..The.
gap.subsequently.grew.to.about.$8.billion.by.2002..In.oth-
er.words,.almost.10%.of.the.government.total.in.2002.was.
unaccounted. for. in.performer. surveys. (figure.4-10)..The.
difference. in. federal. R&D. totals. was. primarily. in. DOD.
development.funding.of.industry..For.2002.federal.agen-
cies.reported.$29.5.billion.in.total.R&D.obligations.to.in-
dustrial.performers,.compared.with.$16.4.billion.in.federal.
funding.reported.by.industrial.performers..Overall,.indus-
trywide. estimates. equal. a. 44%.paper. “loss”.of. federally.
reported.2001.R&D.support.(figure.4-6)..This.discrepancy.
shrank.in.2003.to.39%.

Several.investigations.into.the.possible.causes.for.the.
data.gap.produced.insights. into. the. issue,.but.a.conclu-
sive.explanation.has.been.elusive..According.to.a.recent.
investigation. (U.S.. General. Accounting. Office. 2001b,.
p..2),. .“Because. the.gap. is. the.result.of.comparing. two.
dissimilar.types.of.financial.data.(federal.obligations.and.
performer. expenditures),. it. does. not. necessarily. reflect.
poor. quality. data,. nor. does. it. reflect. whether. perform-
ers.are.receiving.or.spending.all.the.federal.R&D.funds.

obligated.to.them..Thus,.even.if. the.data.collection.and.
reporting.issues.were.addressed,.a.gap.would.still.exist.”.
Echoing.this.assessment,.the.National.Research.Council.
(2005).notes.that.comparing.federal.outlays.for.R&D.(as.
opposed.to.obligations).to.performer.expenditures.results.
in.a.smaller.discrepancy.

Percent
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NOTE: Difference is defined as percentage of federally reported 
R&D, with a positive difference indicating that performer-reported 
R&D exceeds agency-reported R&D.

SOURCES: National Science Foundation, Division of Science 
Resources Statistics, National Patterns of R&D Resources (annual 
series); and, Federal Funds for Research and Development: Fiscal 
Years 2003, 2004, and 2005 (forthcoming). See appendix table 4-29.

Figure 4-10
Difference in U.S. performer-reported and 
agency-reported federal R&D: 1980–2003 
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sented.above.because.federal.agencies.classify.a.significant.
amount.of.R&D.only.by.major.S&E.field,.such.as.life.sci-
ences,.physical.sciences,.or.social.sciences..In.FY.2003,.for.
example,.15%.of.the.federal.research.obligations.classified.
by.major.S&E.field.were.not.subdivided.into.detailed.fields..
This.was.less.pronounced.in.physical.sciences.and.in.math-
ematics.and.computer.sciences,.in.which.all.but.9%.of.the.
research.dollars.were.subdivided..It.was.most.pronounced.
in.engineering.and.social.sciences,.in.which,.respectively,.
35%.and.62%.of.federal.research.obligations.were.not.sub-
divided.into.detailed.fields.(appendix.table.4-32).

Federal R&D Budget by National Objective
Before. any. agency. can. obligate. funds. for. R&D,. it. must.

first.have.budget.authority.from.Congress.for.such.activity..In.
the.president’s.FY.2006.budget.submission.to.Congress,.the.
proposed.total.federal.budget.authority.for.R&D.is.$127.5.bil-
lion..Adjusting.for.inflation,.this.amount.is.a.2%.decline.from.
the.prior.year’s.budget..This.decline.follows.a.5-year.period.of.
increasing.inflation-adjusted.federal.R&D.budgets..Although.

mathematics.and.computer.sciences,.physical.sciences,.en-
vironmental.sciences,.engineering,.and.life.sciences.

Federal.obligations.for.research.have.grown.at.different.
rates. for. different. S&E. fields,. reflecting. changes. in. per-
ceived.public.needs.in.those.fields,.changes.in.the.national.
resources.(e.g.,.scientists,.equipment,.and.facilities).that.have.
been.built.up.in.those.fields.over.time,.as.well.as.differenc-
es.in.scientific.opportunities.across.fields..Over.the.period.
1984–2005,.total.federal.research.obligations.grew,.on.aver-
age,.3.9%.per.year.in.real.terms,.from.$22.2.billion.in.2000.
dollars.to.$49.5.billion.in.2000.dollars..The.groups.of.fields.
that.experienced.higher-than-average.growth.over.this.peri-
od.were.mathematics.and.computer.sciences.(6.7%.per.year.
in.real.terms),. life.sciences.(5.7%),.and.psychology.(6.7%).
(appendix. table. 4-32).. Funding. for. the. remaining. groups.
of. fields.also.grew.at. a. faster. rate. than. inflation.over. this.
period:.environmental.sciences.(3.0%),.engineering.(2.1%),.
social.sciences.(2.0%),.and.physical.sciences.(0.5%).

Caution.should.be.employed.when.examining.trends.in.
federal.support.for.more.detailed.S&E.fields.than.those.pre-

Table 4-�
Estimated federal total, intramural, and FFRDC R&D obligations, by agency: FY 2005
(Millions of dollars)

 Total   Intramural plus
Agency obligations Intramural FFRDC FFRDC (%)

All federal government ....................................................... �0�,4��.� �4,���.0 �,0��.� �0.�
Department of Defense .................................................. ��,40�.� ��,���.� �,00�.� ��.�
Department of Health and Human Services .................. ��,���.� �,��0.� �0�.� ��.�
National Aeronautics and Space Administration ............ �,��4.0 �,0��.� �,4��.� 4�.4
Department of Energy .................................................... �,���.� �44.0 4,���.� �0.4
National Science Foundation ......................................... �,�44.� ��.� ���.� �.�
Department of Agriculture .............................................. �,���.� �,���.� 0.0 ��.�
Department of Commerce ............................................. ���.� �00.� 0.� ��.�
Department of Transportation ........................................ ���.� ���.� �0.� ��.4
Environmental Protection Agency .................................. ���.� ���.� 0.0 4�.4
Department of the Interior .............................................. �4�.� 4��.� 0.0 ��.�
Department of Veterans Affairs ...................................... ���.� ���.� 0.0 �00.0
Department of Education ............................................... ���.� ��.� 0.0 �.4
Agency for International Development ........................... ���.� ��.� 0.0 ��.�
Smithsonian Institution ................................................... ��4.0 ��4.0 0.0 �00.0
Department of Labor ...................................................... �0�.� ��.0 0.0 ��.�
Department of Justice .................................................... �4.� 4�.� 0.0 44.�
Nuclear Regulatory Commission ................................... ��.4 ��.� 4�.� �0.�
Social Security Administration ....................................... �0.0 �.� 0.0 �.�
Department of the Treasury ........................................... ��.� ��.� 0.0 ��.0
Department of Housing and Urban Development .......... 4�.� ��.� 0.0 ��.0
Federal Communications Commission .......................... �.� �.� 0.0 �00.0
Library of Congress........................................................ �.� �.� 0.0 �00.0
Department of State ....................................................... �.� 0.� 0.0 ��.�
Federal Trade Commission ............................................ �.� �.� 0.0 �00.0
Appalachian Regional Commission ............................... 0.� 0.� 0.0 �4.�
National Archives and Records Administration .............. 0.� 0.� 0.0 �00.0

FFRDC = federally funded research and development center

NOTE: Intramural activities include actual intramural R&D performance and costs associated with planning and administration of both intramural and extra-
mural programs by federal personnel.

SOURCE: National Science Foundation, Division of Science Resources Statistics, Federal Funds for Research and Development: Fiscal Years 2003, 2004, 
and 2005 (forthcoming).
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R&D.tends.to.be.a.popular.budgetary.item,.the.growing.feder-
al.budget.deficit.may.hamper.future.growth.in.federal.R&D...

To.assist.Congress.and.the.president.in.evaluating.and.ad-
justing.the.federal.budget,.OMB.requests.agencies.to.allocate.
their.budget.requests.into.specific.categories.called.budget.
functions..These.budget.functions.represent.a.wide.range.of.
national.objectives. the.government. aims. to. advance,. from.
national.defense.to.health.to.transportation..Changing.trends.
in.federal.R&D.budget.authority.by.budget.function.tend.to.
reflect.shifts.in.presidential.and.congressional.priorities.(see.
sidebar.“Federal.R&D.Initiatives”).

Defense-Related R&D
The.largest.R&D.budget.function.in.the.FY.2006.budget.

is.defense,.with.a.proposed.budget.authority.of.$74.8.billion,.
or.59%.of.the.entire.federal.R&D.budget..In.1980.the.federal.

budget.authority.for.defense-related.R&D.was.roughly.equal.
to.that.for.nondefense.R&D,.but.by.1985.defense.R&D.had.
grown.to.more.than.double.nondefense.R&D.(figure.4-12)..
The. gap. between. the. defense. and. nondefense. R&D. bud-
gets.shrank.almost.every.year.after.1986.until.2001,.when.
the.defense.budget.function.represented.53%.of.the.federal.
R&D.budget..The.terrorist.attacks.of..September.11,.2001,.
reversed. this. trend,. and. the. annual. federal. defense. R&D.
budget.grew.by.$29.billion.over.the.next.5.years.

As.described.earlier,.the.majority.of.defense-related.R&D.
goes.toward.the.development.of.new.and.improved.military.
technology,.from.weapons.systems.to.communication.tech-
nology..In.FY.2006,.DOD.requested.research,.development,.
testing,. and. evaluation.budgets. in. excess. of. $1.billion. for.
four.systems.(US.DOD.2005):

Figure 4-11
Estimated federal obligations for research, by agency and major S&E field: FY 2005

DOC = Department of  Commerce; DOD = Department of Defense; DOE = Department of Energy; HHS = Department of Health and Human Services; 
NASA = National Aeronautics and Space Administration; NEC = not elsewhere classified; NSF = National Science Foundation; USDA = Department of 
Agriculture

*Scale differs for total and HHS from all other agencies.

SOURCE: National Science Foundation, Division of Science Resources Statistics, Federal Funds for Research and Development: Fiscal Years 2003, 2004, 
and 2005 (forthcoming). See appendix table 4-31.
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t. Missile Defense ($8.1 billion):.“A.multilayer,.multifac-
eted.program.designed.to.protect. the.United.States,.our.
Allies.and.deployed.forces.from.missile.attack.”

t. Joint Strike Fighter ($4.9 billion):. “The. Joint. Strike.
Fighter.(JSF).is.the.next-generation.strike.fighter.for.the.
Air.Force,.Marine.Corps,.Navy,.and.U.S..allies.”

t. Future Combat System ($3.4 billion):.“The.FCS.[Fu-
ture.Combat.System].R&D.program.will.develop.network.
centric.concepts.for.a.multi-mission.combat.system.that.
will. be. overwhelmingly. lethal,. strategically. deployable,.
self-sustaining.and.highly.survivable.in.combat. through.
the.use.of.an.ensemble.of.manned.and.unmanned.ground.
and.air.platforms.”

t. DD(X) Destroyer ($1.1 billion):.“DD(X).will.be.an.opti-
mally.crewed,.multi-mission.surface.combatant.designed.to.
fulfill.volume.firepower.and.precision.strike.requirements.”

Federal R&D Initiatives
The.Bush.administration.has.identified.a.number.of.

R&D. priority. areas. that. often. involve. the. expertise. of.
multiple. federal.agencies,. from.combating. terrorism. to.
developing.hydrogen. fuel.cell. technology..To. improve.
the.efficiency.and.effectiveness.of.federal.R&D.invest-
ments.in.these.areas,.the.administration.has.encouraged.
strategic.coordination.among.stakeholder.agencies..The.
multiagency.R&D.priorities.detailed. in. the.administra-
tion’s.FY.2006.budget.include:

t. Climate Change..The.Climate.Change.Science.Pro-
gram. is. focused.on. improving.decisionmaking.on.
climate. change. science. issues.. This. program. in-
volves.13.departments.and.agencies.and.has.an.FY.
2006.R&D.budget.of.$1.9.billion,.with.the.National.
Aeronautics. and. Space. Administration. (NASA).
providing.over.60%.of.the.funding.

t. Combating Terrorism.. Following. September. 11,.
2001,.efforts.were.made.to.harness.federal.R&D.pro-
grams.that.could.help.to.deter,.prevent,.or.mitigate.ter-
rorist.acts.. In. the.FY.2006.budget,.over.$4.billion. is.
slated. for. homeland. security-related. R&D..Although.
the.Department.of.Homeland.Security.has.an.impor-
tant.coordinating. role. in. these.R&D.efforts,. it. is.not.
the.largest.agency.in.terms.of.homeland-security.R&D.
spending..The.National.Institutes.of.Health.(NIH),.with.
almost.$1.8.billion. targeted. toward.biodefense.R&D,.
has.the.largest.homeland.security.R&D.budget.

t. Hydrogen Fuel..The.Hydrogen.Fuel.Initiative.(HFI).
seeks.to.support.R&D.aimed.at.developing.and.im-
proving.technologies.for.producing,.distributing,.and.
using.hydrogen.to.power.automobiles..The.Depart-
ment.of.Energy.is.the.lead.agency.in.this.effort,.with.
$258.million.budgeted.for.HFI.R&D.in.FY.2006.

t. Nanotechnology..The.National.Nanotechnology.Ini-
tiative.(NNI).supports.basic.and.applied.research.on.
the. unique. phenomena. and. processes. that. occur. at.
the.nanometer.scale..NNI.involves.11.R&D-funding.
agencies.and.an.additional.11.coordinating.agencies.
(such.as.the.U.S..Patent.and.Trademark.Office)..The.
FY.2006.budget.provides.$1.1.billion.in.R&D.support.
to.NNI,.with.the.largest.investment.($344.million).to.
be.made.by.the.National.Science.Foundation.(NSF).

t. Networking and Information Technology.. The.
multiagency. Networking. and. Information. Tech-
nology.Research.and.Development. (NITRD).pro-
gram. aims. to. leverage. agency. research. efforts. in.
advanced. networking. and. information. technolo-
gies..The.FY.2006.budget.provides.$2.1.billion.for.
NITRD. R&D.. Seven. agencies. participate. in. the.
program,.with.NSF.providing. the. largest. share.of.
NITRD.funding.($803.million).

Constant 2000 dollars (billions)
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Figure 4-12
Federal R&D budget authority, by budget function: 
FY 1980–2006

NOTES: Other includes all nondefense functions not separately 
graphed, such as agriculture and transportation. 1998 increase in 
general science and decrease in energy and 2000 decrease in space 
were results of reclassification. 

SOURCE: National Science Foundation, Division of Science 
Resources Statistics, Federal R&D Funding by Budget Function: 
Fiscal Years 2004–06 (forthcoming). See appendix table 4-26.

Budget function

Nondefense budget function

200620032000199719941991198819851980

200620032000199719941991198819851980

0

10

20

30

40

50

60

70

 Defense

Nondefense

0

5

10

15

20

25

30

Health

Space

Energy

General science

Other



Science and Engineering Indicators 2006 t 4-��

Civilian-Related R&D
R&D.accounts. for.13.3%.of. the.FY.2006. federal. non-

defense.discretionary.budget.authority.of.$398.5.billion.28.
Although.this.is.less.than.that.reserved.for.defense.activities.
(16.9%.of.the.$441.8.billion.discretionary.budget.authority.
in.FY.2006),.over.90%.of.federal.basic.research.funding.is.
for.nondefense.budget.functions,.accounting.for.a.large.part.
of. the.budgets.of.agencies.with.nondefense.missions.such.
as.general.science.(NSF),.health.(NIH),.and.space.research.
and.technology.(NASA).(table.4-9;.appendix.table.4-27)..

The. most. dramatic. change. in. national. R&D. priorities.
over.the.past.25.years.has.been.the.growing.importance.of.
health-related. R&D.. As. illustrated. in. figure. 4-12,. health-.
related.R&D.rose.from.representing.25%.of.the.federal.non-
defense.R&D.budget.allocation.in.FY.1980.to.55%.in.FY.
2006..Most.of.this.growth.occurred.after.1998,.when.NIH’s.
budget.was.set.on.a.pace.to.double.by.2003.(Meeks.2002).

The.budget.allocation.for.space-related.R&D.peaked.in.
the.1960s,.during.the.height.of.the.nation’s.efforts.to.surpass.
the.Soviet.Union.in.space.exploration..Since.the.loss.of.the.
Space.Shuttle.Columbia.and.its.crew.of.seven.on.1.February.
2003,.manned. space.missions.have.been.curtailed..None-
theless,.the.proportion.of.the.federal.R&D.budget.for.space.
research. is. slightly. higher. in. 2006. (15.3%). than. in. 2003.
(14.9%)..In.the.president’s.FY.2006.budget,.54%.of.NASA’s.
$16.5.billion.discretionary.budget.was.allocated.for.R&D.

Compared.with.that.of.health-related.R&D,.the.budget.
allocation. for. general. science. R&D. has. grown. relatively.
little. in. the. past. 25. years.. In. fact,. the. growth. in. general.
science.R&D.is.more.the.result.of.a.reclassification.of.sev-
eral.DOE.programs.from.energy.to.general.science.in.FY.
1998.than.the.result.of.increased.budget.allocations.(figure.

4-12)..The.formation.of.the.Department.of.Homeland.Se-
curity.(DHS).and.the.coincident.reclassification.of.much.of.
its. formerly.civilian.R&D.activities.as.defense.R&D.is.a.
more.recent.example.of.how.R&D.budget.function.classi-
fications.can.change.when.the.mission.or.focus.of.funding.
agencies.changes.

Federal S&T Budget
Alternative. concepts. have. been. used. to. isolate. and. de-

scribe.fractions.of.federal.support. that.could.be.associated.
with.scientific.achievement.and.technological.progress..In.a.
1995.report,.a.National.Academy.of.Sciences.(NAS).com-
mittee.proposed.an.alternative.method.of.measuring.the.fed-
eral.government’s.S&T.investment.(NAS.1995)..According.
to.the.committee.members,.this.approach,.called.the.federal.
science.and.technology.(FS&T).budget,.might.provide.a.bet-
ter.way.to.track.and.evaluate.trends.in.public.investment.in.
R&D..The.FS&T.concept.differed.from.the.traditional.fed-
eral.R&D.data.definitions.used.earlier.in.this.section.in.that.
it.did.not.include.major.systems.development.supported.by.
DOD.and.DOE,.and.it.contained.not.only.research.but.also.
some.development.and.some.R&D.plant.

Beginning.with.the.FY.2000.budget,.OMB.has.presented.
its.concept.for.an.FS&T.budget.(figure.4-13)..Whereas.the.
NAS.FS&T.compilation.included.only.R&D,.OMB’s.FS&T.
budget.was.compiled.from.easily.tracked.programs.and.in-
cluded. some. non-R&D. programs,. such. as. NSF. education.
programs.and.staff.salaries.at.NIH.and.NSF.

In.the.2006.Budget.of.the.United.States,.OMB’s.FS&T.
budget.is.less.than.half.the.total.federal.R&D.budget.because.
it. excludes. funding. for. defense. development,. testing,. and.
evaluation.. It. includes. nearly. all. budgeted. federal. support.

Table 4-�
Budget authority for R&D, by federal agency and character of work (proposed levels): FY 2006
(Millions of current dollars)

      Applied R&D share of
 Total discretionary   Basic research and discretionary
Agency budget authority Total R&D research development budget (%)

All federal government ......................  �40,�0� ���,�0� ��,�0� �00,��� ��.�
Department of Defense .................  4��,�4� �0,��� �,��� ��,4�0 ��.�
Department of Health and 
 Human Services ..........................  ��,��� ��,��4 ��,�4� ��,4�� 4�.�
National Aeronautics and 
 Space Administration ..................  ��,4�� �,�4� �,��� �,�44 �4.�
Department of Energy ...................  ��,44� �,4�0 �,��� 4,��� ��.�
National Science Foundation ........  �,�0� �,��� �,4�0 ��� ��.0
Department of Agriculture .............  ��,��� �,��� ��� �,0�� �.�
Department of Homeland Security ...  ��,�4� �,��� ��� �,�4� 4.�
Department of Commerce ............  �,40� ��4 �� ��� �.�
Department of Transportation .......  ��,��� ��� 4� �4� �.�
Department of Veterans Affairs .....  ��,��4 ��� ��� 4�� �.�
Department of Interior ...................  �0,�4� ��� �0 �4� �.4
Environmental Protection Agency ...  �,��� ��� �0 4�� �.�
Other .............................................  ���,��0 �,��4 ��� �4� 0.�

SOURCE: U.S. Office of Management and Budget, Budget of the United States Government, Fiscal Year 2006 (�00�).

Science and Engineering Indicators 2006



4-�0 t  Chapter 4. Research and Development: Funds and Technology Linkages

for.basic.research.in.FY.2004,.more.than.80%.of.federally.
supported.applied.research,.and.about.half.of.federally.sup-
ported.nondefense.development.

As.shown.in.figure.4-14,.federal.R&D.in.the.2006.budget.
proposal,.which.includes.expenditures.on.facilities.and.equip-
ment,.would. reach. a. level. of. $132.billion..Of. this. amount,.
$55.billion.would.be.devoted. to.basic.and.applied. research.
alone..The.FS&T.budget.would.reach.$61.billion.and.would.
include. most. of. the. research. budget.. However,. differences.
in.the.definition.of.research.and.FS&T.imply.that.not.all.re-
search.would.be.included.in.FS&T.and.vice.versa..Moreover,.
a.small.proportion.(10%).of.FS&T.funds.would.fall.outside.
the.traditional.definition.of.federal.R&D.spending.

Federal R&E Tax Credit

Background
One. of. the. better-known. indirect. federal. incentives. for.

fostering. industrial.R&D. is. the. research.and.experimenta-
tion.(R&E).tax.credit.29.The.traditional.justification.for.in-
centives. for. research. is. that. results. from. these. activities,.
especially.more.basic.or.long-term.research,.are.often.hard.
to.capture.privately.because.others.might.benefit.directly.or.
indirectly. from. them.. Therefore,. businesses. might. engage.
in. levels.of. research.below. those. that.would.be.beneficial.
to.the.nation.as.a.whole..Across.advanced.economies,.R&D.
tax.credits.vary.in.terms.of.how.they.are.structured.or.tar-
geted,.their.effect.on.public.budgets,.and.their.effectiveness.
in.stimulating.innovation.(Bloom,.Griffith,.and.Van.Reenan.
2002;.OECD.2003).30

The. federal.R&E. tax.credit.was.established.by. the.Eco-
nomic.Recovery.Tax.Act.of.1981,.one.of.several.policy.tools.
put.in.place.in.the.1980s.to.address.perceived.problems.in.the.
competitive.position.of.U.S..companies.(Guenther.2005)..The.
credit.is.subject.to.periodic.extensions.given.its.temporary.sta-
tus.. It.was.renewed.most.recently.by. the.Working.Families.
Tax.Relief.Act.of.2004.through.31.December.2005.31

The.credit.is.designed.to.stimulate.company.R&D.over.
time.by.reducing.after-tax.costs..Specifically,.companies.that.
qualify.for.the.credit.can.deduct.or.subtract.from.corporate.
income.taxes.an.amount.equal.to.20%.of.qualified.research.
expenses.above.a.base.amount.32.For.established.companies,.
the.base.amount.depends.on.historical.expenses.over.a.statu-
tory.base.period.relative.to.gross.receipts,.whereas.startup.
companies. follow. other. provisions.. An. alternative. R&E.
credit.has.been.available.since.1996..This.credit.has.a.lower.
base.amount.and.a.maximum.statutory.rate.of.3.75%..The.
alternative.credit.benefits. established.companies. that.have.
smaller.annual.increases.relative.to.their.base.period.(Hall.
2001)..Companies.may.select.only.one.of.these.two.credits.
on.a.permanent.basis,.unless.the.Internal.Revenue.Service.
(IRS).authorizes.a.change..Both.types.of.R&E.credit.include.
provisions.for.basic.research.payments.to.qualified.universi-
ties.or.scientific.research.organizations.

Tax Credit Claims
According. to. data. from. the. IRS’. Statistics. of. Income.

(SOI),.R&E.tax.credit.claims.reached.an.estimated.$6.4.bil-
lion.in.2001.($6.2.billion.in.constant.or.inflation-adjusted.dol-
lars),.compared.with.the.all-time.high.of.$7.1.billion.in.2000.
(table.4-10).33.From.1990.to.2001,.the.annual.dollar.amount.
of.R&E.credit.claims.grew.twice.as.fast.as.industry-funded.

Dollars (billions)

Figure 4-13
Federal science and technology budget, by 
agency: FY 2000–06

SOURCES: U.S. Office of Management and Budget, Analytical 
Perspectives, Budget of the United States Government, Fiscal Year 
2002, Fiscal Year 2003, Fiscal Year 2004, Fiscal Year 2005, and Fiscal 
Year 2006.
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Figure 4-14
Federal funding concepts in budget proposal: 
FY 2006
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(appendix.table.4-33)..Since.1998,.corporate.tax.returns.clas-
sified.in.five.industries.accounted.for.80%.or.more.of.R&E.
credit.claims.. In.2001,. the. top.five. industries.accounted.for.
80%.of.credit.claims.($5.1.billion.of.the.$6.4.billion):

t. Computer.and.electronic.products.(26%)

t. Information,.including.software.(16%)

t. Chemicals,. including. pharmaceuticals. and. medicines.
(16%)

t. Transportation.equipment,.including.motor.vehicles.and.
aerospace.(12%)

t. Professional,.scientific,.and.technical.services,.including.
computer.services.and.R&D.services.(10%)

The.number.of.corporate.tax.returns.claiming.the.R&E.
tax.credit.grew.at.a.slower.rate.than.their.dollar.R&E.credit.
claims,. fluctuating.between.8,000.and.10,000. tax. returns.
over.most.of.the.1990s.(table.4-10)..In.2001,.companies.in.
the. professional,. scientific,. and. technical. services. indus-
try.filed.more.corporate.tax.returns.claiming.the.R&E.tax.
credit.than.did.any.other.industry..That.industry.represent-
ed. about.28%.of. all. returns. claiming. the. credit,. followed.
by.computer.and.electronic.products.and.information,.each.
with.about.15%.(figure.4-16).

Technology Linkages: Contract  
R&D, Public-Private Partnerships,  

and Industrial Alliances
Increasingly,. industrial. innovation. involves. a. combina-

tion. of. R&D. performed. internally. and. a. host. of. activities.
with.external.partners.(Adams.2005,.pp.131–3)..Technology.

R&D,. after. adjusting. for. inflation. (NSF/SRS. 2005),. but.
growth.in.credit.claims.varied.throughout.the.decade..From.
1990. to.1996,.companies.claimed.between.$1.5.billion.and.
$2.5.billion.in.R&E.credits.annually;.since.then,.annual.R&E.
credits.have.exceeded.$4.billion.(table.4-10)..However,.R&E.
tax.credit.claims.still.accounted.for.less.than.4%.of.industry-
funded.R&D.expenditures.as.of.2001.(figure.4-15).

Data.are.available.on.the.industry.classification.of.compa-
nies.that.claim.the.R&E.tax.credit.for.1998–2001.using.the.
new.North.American.Industry.Classification.System.(NAICS).

Table 4-�0
Federal research and experimentation tax credit 
claims and corporate tax returns claiming credit: 
1990–2001

Year Current Constant Tax returns

���0...........  �,�4� �,��� �,���
����...........  �,��� �,��� �,00�
����...........  �,��� �,��4 �,��0
����...........  �,��� �,�0� �,���
���4...........  �,4�� �,��4 �,��0
����...........  �,4�� �,�44 �,���
����...........  �,��4 �,��4 �,�0�
����...........  4,��� 4,�0� �0,���
����...........  �,�0� �,��� �,�4�
����...........  �,��� �,��� �0,0��
�000...........  �,0�� �,0�� �0,4��
�00�...........  �,��� �,�0� �0,���

NOTE: Data exclude IRS forms ���0S (S corporations), ���0-REIT 
(Real Estate Investment Trusts), and ���0-RIC (Regulated Invest-
ment Companies). Constant dollars based on calendar year �000 
gross domestic product price deflator.

SOURCE: Internal Revenue Service, Statistics of Income program, 
special tabulations.
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Figure 4-15
Research and experimentation tax credit claims 
as percentage of industry-funded R&D
expenditures: 1990–2001

SOURCES:  U.S. Internal Revenue Service, Statistics of Income 
program, special tabulations; and National Science Foundation, 
Division of Science Resources Statistics, National Patterns of 
Research and Development Resources: 2003, NSF 05-308 (2005).
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SOURCE: U.S. Internal Revenue Service, Statistics of Income 
program, special tabulations. See appendix table 4-33.

Figure 4-16
Industries with largest research and 
experimentation tax credit claims and corporate 
tax returns claiming credit: 2001 
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activities.or.transactions.with.external.partners.(such.as.con-
tract.R&D.and.technology.alliances).may.reduce.costs,.ex-
pedite.projects,.or.complement.internal.capabilities,.but.they.
may.also.present.strategic.and.management.challenges.com-
pared.to.in-house.R&D.(Cassiman.and.Veugelers.2002)..At.
the.same.time,.firms.are.likely.to.benefit.more.from.a.combi-
nation.of.innovation.strategies.than.from.any.single.tool.

At. the.macro. level,. a. systems. approach. to. innovation.
recognizes. the. importance. of. cross-sector. linkages. be-
tween. R&D. performers. and. users. involving. different.
levels.of.knowledge.(e.g.,.scientific.findings,. technologi-
cal. practices). and. goals. (e.g.,. commercialization,. public.
health,.or.student.training)..Public.policies.in.the.United.
States. and. other. advanced. economies,. concerned. with.
enhancing. the. prospects. of. technology-based. economic.
growth,.have.evolved.to.address.the.many.dimensions.of.
industrial. innovation.. In. the. United. States,. several. poli-
cies.have. facilitated.R&D.collaboration.among. industry,.
universities,. and. federal. laboratories. (see. sidebar. “Ma-
jor.Federal.Legislation.Related. to.Cooperative.R&D.and.
Technology.Transfer”)..

This. section. discusses. trends. affecting. selected. indi-
cators. of. industrial. technology. linkages—contracted-out.

R&D,.industrial.technology.alliances,.and.federal.technol-
ogy.programs—including.the.following.key.findings:.

t. The.average.annual.growth.rate.of.contracted-out.R&D.
from.1993.to.2003.was.double.the.growth.rate.of.in-house.
company-funded.R&D,.after.adjusting.for.inflation,.in-
dicating.an.increasing.role.for.external.sources.of.tech-
nology.. For. manufacturing. companies,. contracted-out.
R&D.grew.almost.three.times.as.fast.as.R&D.performed.
internally.

t. Industrial. technology. alliances. worldwide. reached. an.
all-time.annual.peak.in.2003.with.695.alliances..These.
alliances. involve. mostly. companies. from. the. United.
States,. Europe,. and. Japan. that. focus. to. a. large. extent.
on.biotechnology.and.information.technology.products,.
services,. or. techniques..Alliances. involving.only.U.S.-
owned.companies.have.represented.the.largest.share.of.
alliances.in.most.years.since.1980,.followed.by.alliances.
between.U.S..and.European.companies..

t. Public-private. partnerships. include. a. combination. of.
joint. funding,. collaborative. activities,. or. procurement.
policies.. For. example,. federal. agencies. participated. in.
a. total. of. 2,936. cooperative. research. and. development.
agreements. (CRADAs).with. industrial. firms.and.other.

.t.Stevenson-Wydler Technology Innovation Act (1980) 
—required.federal.laboratories.to.facilitate.the.transfer.
of.federally.owned.and.originated.technology.to.state.
and.local.governments.and.the.private.sector..

t. Bayh-Dole University and Small Business Patent 
Act (1980)—permitted.government.grantees.and.con-
tractors. to. retain. title. to. federally. funded. inventions.
and. encouraged. universities. to. license. inventions. to.
industry..The.act.is.designed.to.foster.interactions.be-
tween.academia.and.the.business.community..

t. Small Business Innovation Development Act (1982)—
established. the. Small. Business. Innovation. Research.
(SBIR).program.within.the.major.federal.R&D.agen-
cies. to. increase.government. funding.of. research. that.
has. commercialization. potential. within. small. high-
technology.companies..

t. National Cooperative Research Act (1984)—.
encouraged.U.S..firms.to.collaborate.on.generic,.pre-
competitive.research.by.establishing.a.rule.of.reason.
for. evaluating. the. antitrust. implications. of. research.
joint. ventures..The. act.was. amended. in.1993.by. the.
National. Cooperative. Research. and. Production. Act.
(NCRPA),.which.let.companies.collaborate.on.produc-
tion.activities.as.well.as.research.activities..

t. Federal Technology Transfer Act (1986)—amended.
the. Stevenson-Wydler. Technology. Innovation. Act.

to. authorize. cooperative. research. and. development.
agreements. (CRADAs). between. federal. laboratories.
and. other. entities,. including. other. federal. agencies,.
state.or.local.governments,.universities.and.other.non-
profit.organizations,.and.industrial.companies..

t. Omnibus Trade and Competitiveness Act (1988)—
established. the. Competitiveness. Policy. Council. to.
develop. recommendations. for.national.strategies.and.
specific.policies.to.enhance.industrial.competitiveness..
The.act.created.the.Advanced.Technology.Program.and.
the.Manufacturing.Technology.Centers.within.the.Na-
tional.Institute.for.Standards.and.Technology.to.help.
U.S..companies.become.more.competitive..

t. National Competitiveness Technology Transfer Act.
(1989)—amended.the.Stevenson-Wydler.Act.to.allow.
government-owned,. contractor-operated. laboratories.
to.enter.into.CRADAs..

t. National Cooperative Research and Production Act 
(1993)—relaxed.restrictions.on.cooperative.production.
activities,.enabling.research.joint.venture.participants.
to. work. together. in. the. application. of. technologies.
they.jointly.acquire..

t. Technology Transfer Commercialization Act (2000)—
amended.the.Stevenson-Wydler.Act.and.the.Bayh-Dole.
Act.to.improve.the.ability.of.government.agencies.to.
monitor.and.license.federally.owned.inventions.

Major Federal Legislation Related to Cooperative R&D and Technology Transfer
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organizations.in.FY.2003,.up.4.3%.from.a.year.earlier,.
but. still. below. the. 3,500. peak. in. FY. 1996.. DOD. and.
DOE. executed. three-fourths. of. CRADAs. in. FY. 2003;.
HHS.participated.in.another.9%.of.the.total.

t. Federal. programs. focused. on. small. firms. or. on. early-
stage. technologies. have. been. in. place. in. the. United.
States. since. the.1980s..The.Small.Business. Innovation.
Research. (SBIR). program. and. its. sister. program,. the.
Small.Business.Technology.Transfer.Program. (STTR),.
set. aside. a. portion. of. existing. federal. R&D. funds. for.
small.businesses..From.FY.1983.to.FY.2003,.SBIR.has.
awarded.over.$15.billion.to.76,346.projects.in.areas.such.
as.computers.and.electronics,.information.services,.ma-
terials,. energy,. and. life. sciences..DOD.and.HHS.com-
bined. have. provided. between. 60%. and. 80%. of. total.
annual.SBIR. funds. since. the.program’s. inception..The.
Advanced.Technology.Program.(ATP),.housed.at.DOC’s.
National.Institute.of.Standards.and.Technology,.was.cre-
ated.to.promote.the.development.and.commercialization.
of.generic.technologies.through.a.competitive.process.on.
a.cost-share.basis.with.industry..Through.FY.2004,.ATP.
has. awarded. 768. projects. with. a. combined. funding. of.
$4.37.billion.involving.over.1,500.participants;.these.in-
clude.startups,.established.companies,.and.universities.

Contract R&D Expenses 
In.2003,.R&D-performing.companies.in.the.United.States.

reported. $10.2. billion. (including. $5.2. billion. reported. by.
manufacturers). in. R&D. contracted. out. to. other. domestic.
companies,.compared.with.$183.3.billion.in.company-funded.
R&D.performed.internally,.according.to.NSF’s.Survey.of.In-
dustrial.Research.and.Development.(appendix.table.4-34).34

A. comparison. between. contracted-out. and. in-house.
R&D.expenditures.over.time.provides.an.indication.of.the.
importance.of.external.R&D.sources.in.a.global.competi-
tive.environment.characterized.by.rapid. technological.de-
velopments,.demands.for.innovative.products,.and.cost.and.
time. constraints.. The. average. annual. growth. rate. of. con-
tracted-out.R&D.from.1993.to.2003.(9.4%,.after.adjusting.
for.inflation).was.about.double.the.growth.rate.of.in-house.
company-funded.R&D.(4.9%)..For.manufacturing.compa-
nies,.contracted-out.R&D.grew.almost.three.times.as.fast.
as.R&D.performed.internally,.after.adjusting.for.inflation..
In.2003,.the.ratio.of.contracted-out.R&D.to.in-house.R&D.
was.5.7%.for.the.aggregate.of.all.industries,.compared.with.
3.7%.in.1993.(appendix.table.4-34)..The.ratio.for.manufac-
turing.in.2003.was.4.8%,.lower.than.for.the.aggregate.of.all.
industries,.but.slightly.above.its.previous.peak.in.the.mid-
1990s.(figure.4-17)..

Chemical.companies.reported.$2.8.billon.in.contracted-
out. R&D. in. 2003,. of. which. $2.7. billion. was. reported. by.
pharmaceuticals.and.medicines.(appendix.table.4-35).35.The.
latter. sector. had. the. highest. ratio. of. contracted-out. R&D.
to.R&D.performed.internally.among.major.R&D-perform-
ing.industries.(17.1%,.or.$2.7.billion.compared.with.$15.9.

billion. in. company-funded. R&D. performed. internally)..
The. second. highest. ratio. among. major. R&D-performing.
industries. was. reported. by. scientific. R&D. services,. with.
14.5%.($1.5.billion.in.contracted-out.R&D.compared.with.
$10.5. billion. R&D. performed. internally).. Transportation.
equipment.and.computer.and.electronic.product.companies.
reported.4.3%.and.1.4%.in.contracted-out.R&D.expenses,.
respectively.

Industrial Technology Alliances
Industrial. technology. alliances. are. one. of. several. tools.

aimed. at. the. codevelopment. of. new. products. or. capabili-
ties.36.Firm-specific.drivers.for.R&D.collaboration.include.
cost. and. risk. reductions. afforded.by.pooling. resources,. as.
well.as.strategic.or. long-term.considerations.regarding. the.
acquisition.of.innovation.capabilities.or.entry.into.new.prod-
uct.markets.(Miotti.and.Sachwald.2003;.Sakakibara.2001)..
Other.factors.include.the.increased.complexity.and.industry-
relevance. of. scientific. research,. especially. in. sectors. such.
as.biotechnology,.and.the.policy.environment,.notably.anti-
trust.regulation.and.intellectual.property.protection.37.In.the.
United.States,.restrictions.on.multifirm.cooperative.research.
were. loosened. by. the. National. Cooperative. Research. Act.
(NCRA).in.1984.(Public.Law.98-462).after.concerns.about.
the. technological. leadership.and.international.competitive-
ness.of.American.firms.in.the.early.1980s.38.More.recently,.
federal.patent.and.trademark.law.was.amended.in.order.to.
facilitate. patenting. inventions. resulting. from. collaborative.
efforts.across.different.companies.or.organizations.39.R&D.
collaborations.share.a.number.of.challenges.with.other.busi-
ness.collaborations,.including.management.and.coordination.
issues,.and.they.also.present.unique.issues.due.to.the.rising.

2000 dollars (billions) (bars) Percent (line)
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SOURCE: National Science Foundation, Division of Science 
Resources Statistics, Survey of Industrial Research and 
Development (annual series). See appendix table 4-34.

Figure 4-17
Manufacturing R&D expenditures contracted out 
in United States and ratio to company-funded 
R&D performed within companies: 1993–2003 
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strategic.value.of.innovation.in.an.increasingly.knowledge-
based.economy.(Narula.2003).

Trends.in.the.number.of.R&D.technology.alliances.being.
formed.provide.an.indication.of.firms.partnering.to.develop.
and.subsequently.exploit.new.technologies..NSF.funds.two.
databases. on. technology. alliances. with. different. sources.
and.scope:.the.Cooperative.Research.(CORE).database.and.
the. Cooperative. Agreements. and. Technology. Indicators.
database,. Maastricht. Economic. Research. Institute. on. In-
novation. and. Technology. (CATI-MERIT).. CORE. records.
U.S..alliances.registered.at. the.U.S..Department.of.Justice.
pursuant.to.the.National.Cooperative.Research.and.Produc-
tion. Act. (NCRPA).40. CATI-MERIT. covers. domestic. and.
international.technology.agreements.and.is.based.on.public.
announcements,.tabulated.according.to.the.country.of.own-
ership.of.the.parent.companies.involved.41.

Registered U.S. Cooperative  
Research Agreements 

There.were.22.industrial.R&D.alliances.newly.registered.in.
2003,.according.to.the.CORE.database,.for.a.total.of.913.reg-
istered.agreements.since.1985..Fifteen.percent.(133.of.913).of.
these.alliances.involved.a.U.S..university.as.a.research.mem-
ber,.whereas.12%.(111.of.913).included.a.federal.laboratory..
The.number.of.newly.registered.alliances.has.declined.annu-
ally.in.5.of.the.last.7.years.since.the.1995.peak.(figure.4-18)..
Trends.in.the.CORE.database.are.illustrative.only,.because.
the.registry.is.not.intended.to.be.a.comprehensive.count.of.
cooperative.activity.by.U.S.-based.firms.42.

The.CORE.database.now.provides.the.industrial.distribu-
tion.of.alliances.based.on.the.NAICS.code.for.446.of.the.524.
alliances.from.1994.to.2003.(appendix.table.4-36)..Of.these.
446.alliances,.two-thirds.were.classified.in.four.manufacturing.
industries:.electrical.equipment,.appliances,.and.components;.
transportation.equipment;.chemical.(which.includes.pharma-
ceuticals);.and.computer.and.electronic.products..Another.31.
alliances. (or. 7%). were. classified. in. professional,. scientific,.
and.technical.services.(which.includes.R&D.services).

Domestic and International Technology Alliances 
According.to.the.CATI-MERIT.database,.new.industrial.

technology. alliances. worldwide. reached. an. all-time. peak.
in.2003.with.695.alliances..These.alliances.involve.mostly.
companies. from. the. United. States,. Europe,. and. Japan. fo-
cusing. to.a. large.extent.on.biotechnology.and. information.
technology. products,. services,. or. techniques. (figure. 4-19;.
appendix.table.4-37).43.Other. technology.areas. include.ad-
vanced. materials,. aerospace. and. defense,. automotive,. and.
(nonbiotechnology). chemicals.44. In. the. 1990s. information.
technology.dominated.R&D.alliance.activity.(figure.4-20)..
However,. the. share. of. biotechnology. alliances. increased.
steadily.over.the.decade,.surpassing.information.technology.
alliances.by.2000.and.reaching.63%.of.alliances.in.2002.and.
53%.in.2003..

Alliances. involving. only. U.S.-owned. companies. have.
represented. the. largest. share. of. alliances. in. most. years.

since.1980,. followed.by.alliances.between.U.S..and.Euro-
pean.companies.(figure.4-21)..However,.the.annual.share.of.
U.S.-Japan.alliances.declined.from.a.peak.of.21%.of.CATI-
MERIT.alliances.in.the.early.1980s.to.10%..or.less.since.the.
mid-1990s..The.annual.share.of.alliances.formed.exclusive-
ly.among.European.companies.has.fluctuated.between.10%.
and.20%.since.the.late.1980s.(figure.4-22)..Other.pairings.
account.for.single-digit.shares.in.the.database.

The.apparent.attractiveness.of.U.S..companies.as.global.
R&D.partners.has.been.attributed.to.the.comparative.advan-
tage.of.the.United.States.in.certain.high-technology.sectors.
(Miotti.and.Sachwald.2003)..At.the.same.time,.foreign.di-
rect.investment.by.U.S..MNCs.and.overseas.R&D.by.their.

Alliances
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Figure 4-18
Industrial technology alliances registered under 
National Cooperative Research and Production 
Act: 1985–2003

NOTE: Data are annual counts of new alliances.

SOURCE: University of North Carolina–Greensboro, Cooperative 
Research (CORE) database, special tabulations.
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Figure 4-19
Worldwide industrial technology alliances and 
those with at least one U.S.-owned company: 
1980–2003

NOTE: Data are annual counts of new alliances.

SOURCE: Maastricht Economic Research Institute on Innovation and 
Technology, Cooperative Agreements and Technology Indicators 
(CATI-MERIT) database, special tabulations. See appendix table 
4-37.
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foreign.affiliates. (see.”R&D.Investments.by.Multinational.
Corporations”.in.this.chapter).have.increased.the.pool.of.po-
tential.U.S.-owned.R&D.partners.available.internationally.

Technology-Based Public-Private 
Partnerships

Public-private. partnerships. involve. cooperative. R&D.
among.industry,.universities,.and.government.laboratories..
They. can. facilitate. technology. transfer. from. the. research.
laboratory. to. the. market. in. support. of. both. public. agency.
mission. as. well. as. technology-based. regional. or. national.
economic. growth. (NRC. 2003).. Partnerships. may. include.
a. combination.of. joint. funding,. collaborative. activities,. or.
procurement.policies.ranging.from.formal.R&D.agreements.
between.industrial.companies.and.government.laboratories,.
to.research.or.science.parks,.to.programs.targeted.for.small.
firms.and/or.early-stage.technologies..This.section.reviews.
CRADAs.and.other. federal. technology. transfer. indicators,.
the.SBIR.program,.and.the.ATP.

Federal Laboratory Technology Transfer  
and CRADAs

Federal. laboratories,. whether. run. by. federal. agencies.
themselves. or. by. contractors,45. represent. a. key. component.
of.the.U.S..innovation.system.both.for.federal.missions.such.
as.defense,.health,.and.energy,.and.as.a.source.for.industry-
relevant.knowledge.(Crow.and.Bozeman.1998)..Technology.
transfer.refers.to.the.exchange.or.sharing.of.knowledge,.skills,.
processes,.or.technologies.across.different.organizations..Fed-
eral.technology.transfer.statutes.apply.to.federally.owned.or.
originated.technology.(see.sidebar.“Major.Legislation.Related.
to.Cooperative.R&D.and.Technology.Transfer”).

Percent
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Figure 4-20
Information technology and biotechnology shares 
of industrial technology alliances: 1980–2003

SOURCE: Maastricht Economic Research Institute on Innovation and 
Technology, Cooperative Agreements and Technology Indicators 
(CATI-MERIT) database, special tabulations. See appendix table 
4-37.
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Figure 4-21
Share of industrial technology alliances involving 
at least one U.S. company, by country/region of 
partner: 1980–2003

SOURCE: Maastricht Economic Research Institute on Innovation and 
Technology, Cooperative Agreements and Technology Indicators 
(CATI-MERIT) database, special tabulations. See appendix table 
4-37.
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Figure 4-22
Share of industrial technology alliances among 
non-U.S. companies, by country/region of partner: 
1980–2003

SOURCE: Maastricht Economic Research Institute on Innovation and 
Technology, Cooperative Agreements and Technology Indicators 
(CATI-MERIT) database, special tabulations. See appendix table 
4-37.
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CRADAs. are. one. of. several. technology-based. industry-.
government. collaboration. tools. available. in. the. United.
States.46.Federal.laboratories.entering.into.CRADAs.with.in-
dustrial.firms.and.other.organizations.may.share.personnel,.
services,.or.facilities.(but.not.funds).as.part.of.a.joint.R&D.
project.with. the.potential. to.promote. industrial. innovation.
consistent.with.the.agency’s.mission..Private.partners.may.
retain.ownership.rights.or.acquire.exclusive.licensing.rights.
for.the.developed.technologies.

Simple. CRADA. counts. offer. a. limited. but. illustrative.
window. for. viewing. overall. trends. and. agency. partici-
pants.47.Data.on.these.and.other.federal.technology.transfer.
activities. are. available. from. the. DOC,. pursuant. to. federal.
technology. transfer. statutes. (U.S.. DOC. 2004).48. The. 10.
agencies. reporting.data.were.DOC,.DOD,.DOE,.DOI,. the.
Department.of.Transportation,.the.Environmental.Protection.
Agency,.HHS,.NASA,.USDA,.and.the.Department.of.Vet-
erans.Affairs..Available.metrics.indicate.substantial.federal.
technology. transfer. activities,. especially. by. agencies. with.
the.largest.intramural.and.FFRDC.R&D.budgets.

Federal.laboratories.participated.in.a.total.of.2,936.CRA-
DAs49.in.FY.2003,.up.4.3%.from.a.year.earlier.but.still.be-
low.the.3,500.peak.in.FY.1996.(figure.4-23)..CRADA.and.
other.technology.transfer.activities.are.highly.concentrated..
DOD.and.DOE.executed. three-fourths.of.CRADAs. in.FY.
2003;.HHS.participated.in.another.9%.of.the.total.

DOE,.DOD,.HHS,.and.NASA.topped.metrics.for.inven-
tions.disclosures,.patents,.and.invention.licenses.(table.4-11;.
appendix.table.4-38).50.An.inventions.disclosure.documents.
an.invention.and.may.or.may.not.result.in.a.patent.applica-
tion..Patent.and.invention.licenses.(which.include.licenses.of.
patented.inventions).are.indicators.further.along.the.chain.of.
the.technology.transfer.process.in.which.laboratory.results.
within. an. agency. may. find. a. useful. application. in. agency.
missions.or.the.marketplace.51

Differences.in.R&D.funding.structure.(intramural.versus.
extramural.funding).and.the.R&D.character.of.work.across.
agencies.may.drive.the.agency.distribution.of.these.indica-
tors.. For. example,. the. same. four. agencies. had. the. largest.
FY.2003. intramural. and.FFRDC.R&D.budgets. among.all.
reporting. agencies. (table. 4-12).. Furthermore,. the. majority.
of.their.intramural.and.FFRDC.R&D.funds.were.devoted.to.
applied.research.and.development,.similar.to.the.distribution.
of.industry’s.own.R&D.activities.52

Counts

Science and Engineering Indicators 2006

Figure 4-23
Federal laboratory CRADAs: FY 1987–2003

CRADA = cooperative research and development agreement

NOTES: Data for active traditional CRADAS: those legally in force at 
any time during fiscal year and involving collaborative R&D by 
federal laboratory and nonfederal partners. FY 1999 data and 
beyond may not be comparable with prior years because of 
methodological changes in data collection and processing. 

SOURCES: U.S. Department of Commerce, Office of the Secretary, 
Summary Report on Federal Laboratory Technology Transfer: 2002 
Report to the President and the Congress Under the Technology 
Transfer and Commercialization Act (2002); and Summary Report on 
Federal Laboratory Technology Transfer: FY 2003 Activity Metrics 
and Outcomes, 2004 Report to the President and the Congress 
Under the Technology Transfer and Commercialization Act (2004). 
See appendix table 4-38.
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Table 4-��
Federal laboratories technology transfer indicators, by selected agency: FY 2003

  Percent  Percent  Percent
Agency Number  distribution Number distribution Number distribution

All �0  ........................................  4,�4� �00.0 �,�0� �00.0 �,��� �00.0
Top 4 .....................................  4,00� ��.� �,��� �4.� �,��� ��.�

DOD ..................................  �,��� �0.� ��� ��.� ��� �.�
DOE ...................................  �,4�� ��.� ��� ��.0 �,��� ��.�
HHS ...................................  4�� �0.� ��� �.� �,��� ��.�
NASA .................................  ��� ��.� ��� �.� ��� �.�

DOD = Department of Defense; DOE = Department of Energy; HHS = Department of Health and Human Services; NASA = National Aeronautics and 
Space Administration

NOTES: Inventions disclosed and patents issued in FY �00�. Total active licenses are licenses active as of FY �00�, regardless of year issued.

SOURCE: U.S. Department of Commerce, Office of the Secretary, Summary Report on Federal Laboratory Technology Transfer: FY 2003 Activity Metrics and 
Outcomes, 2004 Report to the President and the Congress Under the Technology Transfer and Commercialization Act (�004). See appendix table 4-��. 
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Science and Technology Programs
Programs.focused.on.small.firms.or.on.early-stage.technolo-

gies.have.been.in.place.in.the.United.States.since.the.1980s..
The.intangible.and.uncertain.nature.of.R&D.projects.presents.
financing. challenges,. even. within. large. companies.. Small. or.
new.technology-based.firms.are.known.to.have.additional.fi-
nancing.constraints.given.the.early.stage.of.their.technologies,.
compared.to.activities.closer.to.market.applications.by.larger.or.
established.companies.(Bougheas.2004; Branscomb.and.Auer-
swald.2002)..At.the.same.time,.the.economic.role.of.startups,.
corporate.or.university.spinoffs,.and.technology-based.entrepre-
neurship.has.been.increasingly.recognized.in.the.United.States.
and.in.other.R&D-intensive.economies.(Gilbert.et.al.2004).

Small Business Programs. Federal. agencies. participating.
in.the.SBIR.program.reserve.a.portion.of.a.their.extramural.
R&D. budget. for. awards. to. small. businesses. (U.S.. Code.
Title.15,.Section.631)..SBIR.was.created.by.the.Small.Busi-
ness.Innovation.Development.Act.of.1982.(Public.Law.97-
219).and.was.last.reauthorized.in.2000.through.September.
2008.53.Statutory.goals. include.increasing.the.participation.
of.small. firms.and.companies.owned.by.minorities.or.dis-
advantaged.individuals.in.the.procurement.of.federal.R&D,.
and.the.promotion.of.technological.innovation.through.com-
mercialization.of.federally.funded.projects..The.1992.SBIR.
reauthorization.bill54. stipulated.a.stronger.emphasis.on. the.
technology. commercialization. objectives. of. the. program.
(Cooper.2003;.NRC.2004)..As.of.FY.2004,.a.total.of.11.fed-
eral.agencies.participate.in.the.program,.including.the.new.
Department.of.Homeland.Security. (see. sidebar. “The.New.
SBIR.Program.at.the.Department.of.Homeland.Security”).

SBIR’s.sister.program,.the.STTR,.was.created.in.1992.to.
stimulate.cooperative.R&D.and.technology.transfer.involv-

ing.small.businesses.and.nonprofit.organizations,.including.
universities. and. FFRDCs.55. SBIR. and. STTR. are. adminis-
tered.by.participating.agencies.and.coordinated.by.the.Small.
Business.Administration..

According.to.the.SBIR.statute,.federal.agencies.with.ex-
tramural.R&D.obligations.exceeding.$100.million.must.set.
aside.a. fixed.percentage.of.such.obligations. for.SBIR.proj-
ects..This.set-aside.has.been.2.5%.since.FY.1997..To.obtain.
this. federal. funding,.a.small.company.applies. for.a.Phase.I.
SBIR.grant.of.up.to.$100,000.for.up.to.6.months.to.assess.the.
scientific.and.technical.feasibility.of.ideas.with.commercial.
potential.. If. the. concept. shows. further. potential,. the. com-
pany.can.receive.a.Phase.II.grant.of.up.to.$750,000.over.a.
period.of. up. to. 2. years. for. further. development.. In. Phase.
III,.the.innovation.must.be.brought.to.market.with.private-.
sector.investment.and.support;.no.SBIR.funds.may.be.used.
for.Phase.III.activities..

Through.FY.2003,.SBIR.has.awarded.over.$15.billion.to.
76,346.projects..Funded.technology.areas.include.computers.
and.electronics,.information.services,.materials,.energy,.and.
life.sciences.applications..In.FY.2003.the.program.awarded.
$1.67.billion.in.R&D.funding.to.6,224.projects.(figure.4-24)..
The.upward.trend.in.awards.and.funding.reflects.both.the.in-
creased.set-aside.percentage.over.the.history.of.the.program.
as.well.as.trends.in.federal.funds.for.extramural.R&D..DOD.
and.HHS,.combined,.have.provided.between.60%.and.80%.
of. total. annual. SBIR. funds. since. the. program’s. inception.
(appendix.table.4-39)..

STTR. involves. cooperative. R&D. performed. jointly. by.
small.businesses.and.nonprofit.research.organizations.and.is.
also.structured.in.three.phases..As.of.FY.2003,.five.federal.
agencies. with. extramural. R&D. budgets. exceeding. $1. bil-
lion.participate. in. the.program:.DOD,.NSF,.DOE,.NASA,.

Table 4-��
Federal R&D obligations by selected agency, performer, and applied research and development component: 
FY 2003 

   Intramural  Applied research
   and FFRDCs  and development
   applied Intramural share of
  Intramural research and and FFRDCs intramural and 
Agency Total and FFRDCs development share of total (%)  FFRDCs (%)

All federal agencies ..........................  ��,��� �0,4�� ��,0�� ��.� ��.�
DOD ..............................................  4�,0�� ��,��� ��,�4� ��.0 ��.4
DOE ..............................................  �,4�� �,��� �,4�� �0.� ��.�
HHS ..............................................  ��,��� �,��4 �,��� ��.� �0.�
NASA ............................................  �,4�� �,��� �,��� 4�.� �0.�
Others  ..........................................  �0,��� 4,40� �,0�� 4�.� ��.�

DOD = Department of Defense; DOE = Department of Energy; FFRDC = federally funded research and development center; HHS = Department of Health 
and Human Services; NASA = National Aeronautics and Space Administration

NOTE: Intramural activities include actual intramural R&D performance and costs associated with planning and administration of both intramural and extra-
mural programs by federal personnel.

SOURCE: National Science Foundation, Division of Science Resources Statistics, Federal Funds for Research and Development: Fiscal Years 2003, 2004, 
and 2005 (forthcoming).
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and.HHS..Starting. in.FY.2004,. the.required.set-aside.rose.
from. 0.15%. to. 0.3%,. compared. with. a. 2.5%. set. aside. for.
SBIR..From.FY.1994.to.FY.2003,.STTR.awarded.over.$640.
million.to.3,422.projects..In.FY.2003,.the.five.participating.
agencies.awarded.$92.million,.of.which.DOD.and.HHS.rep-
resented.a.combined.80%.(appendix.table.4-40)..

The Advanced Technology Program. The. ATP,. housed.
at. DOC’s. National. Institute. of. Standards. and. Technology.
(NIST),.was.established.by. the.Omnibus.Trade.and.Com-
petitiveness. Act. of. 1988. to. promote. the. development. and.
commercialization.of.generic.or.broad-based.technologies.56.
The.program.provides.funding.for.high-risk.R&D.projects.
through. a. competitive. process. on. a. cost-share. basis. with.
private-company. participants.. ATP. projects. are. classified.
in.five.major.technology.areas:.biotechnology,.electronics,.
information.technology,.advanced.materials.and.chemistry,.
and. manufacturing,. and. applications. span. from. nanotech-
nology,.health,.and.energy.to.assistive.technologies.

Through.FY.2004,.ATP.has.awarded.funds.for.768.proj-
ects.with.a.combined.funding.of.$4.37.billion,.about.equally.
split.between.the.program.and.its.participants..The.projects.
have.involved.over.1,500.participants,.which.include.estab-
lished. companies. and. startups. as. well. as. universities. and.
other.nonprofit.institutions,.organized.as.single.company.ef-
forts.or.joint.ventures.(appendix.table.4-41)..In.FY.2004,.59.
R&D.projects.were.initiated,.totaling.$270.million.in.com-
bined. program. and. industry. funds.. The. program. received.
$177.million.in.FY.2004.and.$140.million.in.FY.2005..The.
administration’s.FY.2006.budget.calls.for.the.suspension.of.
new.awards.(U.S..OMB.2005).

International R&D Comparisons
Increasingly,.the.international.competitiveness.of.a.mod-

ern.economy.is.defined.by.its.ability.to.generate,.absorb,.and.
commercialize.knowledge..Although. it. is.no.panacea,. sci-
entific.and.technological.knowledge.has.proven.valuable.in.
addressing.the.challenges.countries.face.in.a.variety.of.areas.
such.as.sustainable.development,.economic.growth,.health.
care,.and.agricultural.production..Nations.benefit.from.R&D.
performed.abroad,.but.domestic.R&D.performance.is.an.im-
portant. indicator. of. a. nation’s. innovative. capacity. and. its.
prospects.for.future.growth,.productivity,.and.S&T.competi-
tiveness..This. section.compares. international.R&D.spend-
ing. patterns.. Topics. include. absolute. expenditure. trends,.
measures.of.R&D.intensity,.the.structure.and.focus.of.R&D.
performance. and. funding. across. sectors,. and. government..
research-related.priorities.and.policies..

Most.of.the.R&D.data.presented.in.this.section.are.from.
the.Organisation.for.Economic.Co-operation.and.Develop-
ment. (OECD),. the. most. reliable. source. for. such. interna-
tional. comparisons.57. However,. an. increasing. number. of.
non-OECD. countries. and. organizations. now. collect. and.
publish. R&D. statistics,. which. are. cited. at. various. points.
in. this. section.. No. R&D-specific. currency. exchange. rates.
exist,.but.for.comparison.purposes.international.R&D.data.
have.been.converted.to.U.S..dollars.with.purchasing.power.
parity.(PPP).exchange.rates.(see.sidebar.“Comparing.Inter-
national.R&D.Expenditures”).

The New SBIR Program at the 
Department of Homeland Security

The.Department.of.Homeland.Security.(DHS),.es-
tablished.by.the.Homeland.Security.Act.of.2002.and.
formed.in.January.2003,.held.its.first.SBIR.competi-
tion. in.FY.2004.at. its.Homeland.Security.Advanced.
Research.Projects.Agency.(HSARPA)..Research.top-
ics.of.interest.to.DHS.include.chemical.and.biological.
sensors,.ship.compartment.inspection.devices,.person-
al.protective.equipment.and.materials.for.emergency.
responders,.and.modeling.and.simulation.technology.

According. to. DHS,. “the. FY. 2005. SBIR. funding.
level.will.be.approximately.$23.million…an.increase.
from.the.FY.2004.funding.level.of.just.under.$20.mil-
lion.…The. additional. funding. will. also. be. useful. as.
HSARPA. begins. a. technology. assistance. program.
which.can.provide.either.technical.assistance.or.com-
mercialization. support. to. the. small. businesses. who.
gain.DHS.SBIR.awards.”*.DHS.also.has..implemented.
a.Fast.Track.process.for.SBIR.projects. that.success-
fully.complete.a.Phase.I.project.and.receive.a.commit-
ment.for.matching.funds.from.outside.investors.for.an.
eventual.Phase.II.award.

*http://www.hsarpasbir.com/WhatsNew.asp..Accessed.June.2005.

Awards (bars) 2000 dollars (millions) (line)
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SBIR = Small Business Innovation Research Program

SOURCE: U.S. Small Business Administration, Small Business 
Innovation Research Program Annual Report (various years). 
See appendix table 4-39.

Figure 4-24
SBIR awards and funding: 1983–2003 
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If. countries. do. not. share. a. common. currency,. some.
conversion.must.be.made.in.order.to.compare.their.R&D.
expenditures..Unfortunately,.comparisons.of.international.
research.and.development. statistics.are.hampered.by. the.
lack.of.R&D-specific.exchange.rates..The.only.rates.con-
sistently.compiled.and.available.for.a.large.number.of.coun-
tries.over.an.extended.period.of.time.are.market.exchange.
rates.(MERs).and.purchasing.power.parities.(PPPs).

Market exchange rates..At. their.best,.MERs.repre-
sent.the.relative.value.of.currencies.for.goods.and.servic-
es.that.are.traded.across.borders;.that.is,.MERs.measure.a.
currency’s.relative.international.buying.power..However,.
MERs.may.not.accurately.reflect.the.true.cost.of.goods.
or.services.that.are.not.traded.internationally..In.addition,.
fluctuations.in.MERs.as.a.result.of.currency.speculation,.
political.events.such.as.wars.or.boycotts,.and.official.cur-
rency.intervention,.which.have.little.or.nothing.to.do.with.
changes. in. the. relative. prices. of. internationally. traded.
goods,.greatly.reduce.their.statistical.utility.

PPP exchange rates..PPPs.were.developed.because.
of.the.MER.shortcomings.described.above.(Ward.1985)..
PPPs.take.into.account.the.cost.differences.across.coun-
tries.of.buying.a.similar.basket.of.goods.and.services.in.
numerous.expenditure.categories,.including.nontradables..
The.PPP.basket.is.therefore.assumed.to.be.representative.
of.total.GDP.across.countries.

Although.the.goods.and.services.included.in.the.market.
basket.used.to.calculate.PPP.rates.differ.from.the.major.
components.of.R&D.costs.(fixed.assets.as.well.as.wages.
of.scientists,.engineers,.and.support.personnel),.they.still.
result.in.a.more.suitable.domestic.price.converter.than.one.
based.on.foreign.trade.flows..Exchange.rate.movements.
bear.little.relationship.to.changes.in.the.cost.of.domesti-
cally.performed.R&D..The.adoption.of. the. euro. as. the.
common.currency.for.many.European.countries.provides.
a.useful.example:.although.Germany.and.Portugal.now.
share.a.common.currency,. the.real.costs.of.most.goods.
and.services.are.substantially.less.in.Portugal.

PPPs.are.therefore.the.preferred.international.standard.
for. calculating. cross-country. R&D. comparisons. wher-
ever.possible.and.are.used.in.all.official.R&D.tabulations.
of. the.Organisation.of.Economic.Co-operation.and.De-
velopment.(OECD).

PPPs for developing economies..Because.MERs.tend.
to.understate.the.domestic.purchasing.power.of.develop-
ing.countries’.currencies,.PPPs.can.produce.substantially.
larger.R&D.estimates.than.MERs.do.for.these.countries..
For. example,. China’s. 2002. R&D. expenditures. are. $16.
billion.using.MERs.but.are.$72.billion.using.PPPs..Fig-
ure. 4-25. shows. the. relative. difference. between. MERs.
and.PPPs.for.a.few.countries.

Although.PPPs.are.available.for.developing.countries.
such.as. India.and.China,. there.are. several. reasons.why.
they.may.be.less.useful.for.converting.R&D.expenditures.
than.in.more.developed.countries:

t. It.is.difficult.or.impossible.to.assess.the.quality.of.PPPs.
for.some.countries,.most.notably.China..Although.PPP.
estimates.for.OECD.countries.are.quite.reliable,.PPP.
estimates.for.developing.countries.are.often.rough.ap-
proximations..The.latter.estimates.are.based.on.extrap-
olation. of. numbers. published. by. the. United. Nations.
International.Comparison.Program.and.by.Professors.
Robert.Summers.and.Alan.Heston.of.the.University.of.
Pennsylvania.and.their.colleagues.

t. The.composition.of.the.“market.basket”.used.to.calcu-
late.PPPs.likely.differs.substantially.between.develop-
ing.and.developed.countries..The.structural.differences.
in.the.economies.of.these.countries,.as.well.as.dispari-
ties.in.income,.may.result.in.a.market.basket.of.goods.
and.services.in.a.developing.country.that.is.quite.dif-
ferent.from.the.market.basket.of.a.developed.country,.
particularly.as.far.as.these.baskets.relate.to.the.various.
costs.of.R&D.

t. R&D. performance. in. developing. countries. is. often.
concentrated. geographically. in. their. most. advanced.
cities.and.regions.in.terms.of.infrastructure.and.edu-
cated.workforce..The. costs. of. goods. and. services. in.
these. areas. can. be. substantially. greater. than. for. the.
country.as.a.whole..

Comparing International R&D Expenditures

MER/PPP ratio
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MER = market exchange rate; PPP = purchasing power parity

SOURCE: Organisation for Economic Co-operation and 
Development, Main Science and Technology Indicators (2004). 
See appendix table 4-2.

Figure 4-25
Market exchange rate/purchasing power parity 
exchange rate ratios, selected countries/
economy: 2003 
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Global R&D Expenditures
Worldwide.R&D.performance. is. concentrated. in. a. few.

developed. nations.. In. 2000,. global. R&D. expenditures. to-
taled.at.least.$729.billion,.half.of.which.was.accounted.for.
by.the.two.largest.countries.in.terms.of.R&D.performance,.
the.United.States.and.Japan.58.As.figure.4-26.illustrates,.over.
95%.of.global.R&D.is.performed.in.North.America,.Asia,.
and.Europe..Yet.even.within.each.of.these.regions,.a.small.
number.of.countries.dominate.R&D.performance:.the.Unit-
ed.States.in.North.America;.Japan.and.China.in.Asia;.and.
Germany,.France,.and.the.United.Kingdom.in.Europe.

Wealthy,. well-developed. nations,. generally. represented.
by.OECD.member.countries,.perform.most.of. the.world’s.
R&D,. but. several. lesser-developed. nations. now. report.
higher. R&D. expenditures. than. most. OECD. members.. In.
2000,.Brazil.performed.an.estimated.$13.6.billion.of.R&D,.
roughly.half.the.amount.performed.in.the.United.Kingdom.
(RICYT.2004)..India.performed.an.estimated.$20.0.billion.
in.2000,.making. it. the. seventh. largest.country. in. terms.of.
R&D. in. that. year,. ahead. of. South. Korea. (UNESCO/UIS.
2005)..China.was.the.fourth.largest.country.in.2000.in.terms.
of. R&D. performance,. with. $48.9. billion. of. R&D,. only.
slightly. less. than. the. $50.9. billion. of. R&D. performed. in.
Germany.(OECD.2004)..In.2002,.an.estimated.$72.0.billion.
of.R&D.was.performed.in.China,.making.it.the.third.largest.
country.in.terms.of.R&D.performance..Given.the.lack.of.ei-
ther.R&D-specific.exchange.rates.(see.sidebar.“Comparing.

International. R&D. Expenditures”). or. accepted. qualitative.
measures. of. international. R&D. (see. sidebar. “Qualitative.
Comparisons.of.International.R&D”),.it.is.difficult.to.draw.
conclusions.from.these.absolute.R&D.figures.

OECD and G-7 R&D Expenditures
The. 30. OECD. countries. represented. 82%. of. global.

R&D,.or.$602.billion,.in.2000..Although.global.R&D.es-
timates. are.not. available. for. later. years,. the.R&D.perfor-
mance. of. OECD. countries. grew. to. $652. billion. in. 2002..
The.G-7.countries.(Canada,.France,.Germany,.Italy,.Japan,.
the.United.Kingdom,.and.the.United.States).performed.over.
83%.of.OECD.R&D.in.2002..The.three.largest.R&D.per-
formers,.the.United.States,.Japan,.and.Germany,.account.for.
over.two-thirds.of.the.OECD’s.R&D..The.United.States.ac-
counts.for.43%.of.OECD.R&D,.a.slight.drop.in.share.from.
2000.when.it.performed.44%.of.all.OECD.R&D..Outside.
of.the.G-7.countries,.South.Korea.is.the.only.country.that.
accounted.for.a.substantial.share.of.the.OECD.total.(3.5%.
in.2002,.up.from.3.1%.in.2000).

More.money.was.spent.on.R&D.activities.in.the.United.
States.in.2002.than.in.the.rest.of.the.G-7.countries.combined.
(figure.4-27).59.In.terms.of.relative.shares,.U.S..R&D.expen-
ditures. in.1984. reached.historical.highs.of.55%.of. the.G-7.
total.and.47%.of.the.OECD.total..As.a.proportion.of.the.G-7.
total,.U.S..R&D.expenditures.declined.steadily. to.a. low.of.
48%.in.1990..After.the.early.1990s,.the.U.S..percentage.of.
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Figure 4-26
R&D expenditures and share of world total, by region: 2000

NOTE: R&D estimates from 80 countries in billions of purchasing power parity dollars.

SOURCES: Organisation for Economic Co-operation and Development, Main Science and Technology Indicators (2004); Iberoamerican Web of Science 
and Technology Indicators, http://www.ricyt.edu.ar, accessed 1 April 2005; and United Nations Educational, Scientific and Cultural Organization (UNESCO), 
Institute for Statistics, http://www.uis.unesco.org, accessed 7 April 2005. See appendix table 4-57.
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total.G-7.R&D.expenditures.grew.as.a.result.of.a.worldwide.
slowing. in. R&D. performance. that. was. more. pronounced.
in.other.countries..Although.U.S..R&D.spending. idled.or.
declined. for. several. years. in. the. early. to. mid-1990s,. the.
reduction. in. real.R&D.spending. in.most.of. the.other.G-7.
countries.was.more.striking..In.Japan,.Germany,.and.Italy,.
inflation-adjusted. R&D. spending. fell. for. 3. consecutive.
years.(1992,.1993,.and.1994).(OECD.2004).60.R&D.spend-
ing. rebounded. in. the. late. 1990s. in. several.G-7. countries,.
but.the.recovery.was.most.robust.in.the.United.States..By.
2000,.the.U.S..share.of.total.G-7.R&D.had.grown.to.52%..
The.subsequent.slowdown.in.the.technology.market.in.2001.
and.2002.has.had. a.global. reach,. but. its. impact. on.R&D.
was.more.pronounced.in.the.United.States.than.in.the.other.
G-7.countries,.resulting.in.a.decline.in.the.U.S..share.of.G-7.
R&D.in.2001.and.2002..

Indicators of R&D Intensity
International.comparisons.of.absolute.R&D.expenditures.

are. complicated. by. the. fact. that. countries. vary. widely. in.
terms.of.the.sizes.of.their.population.and.economy..For.ex-
ample,.although.Germany.and.China.had.roughly.equivalent.
R&D.expenditures.in.2000,.China’s.population.was.over.15.
times.as. large.and.its.economy.was.over. twice.as. large.as.
Germany’s.in.that.year..Policymakers.commonly.use.vari-
ous.measures.of.R&D.intensity.to.account.for.these.size.dif-
ferences.when.making.international.comparisons.

One. of. the. first. and. now. one. of. the. more. widely. used.
indicators.of.a.country’s.R&D.intensity.is.the.ratio.of.R&D.
spending.to.GDP,.the.main.measure.of.a.nation’s.total.eco-
nomic.activity.(Steelman.1947)..Policymakers.often.use.this.
ratio. for. international. benchmarking. and. goal. setting. (see.
sidebar.“European.Union.Strategy.for.R&D.and.Economic.
Competitiveness”)..

Data.on.R&D.expenditures.are.often.used.to.make.in-
ternational. comparisons,. in. part. because. of. the. relative.
ease. of. comparing. monetary. data. across. countries.. But.
although.the.cost.of.R&D.in.two.countries.can.be.com-
pared,.it.is.significantly.more.difficult.to.assess.the.qual-
ity.of.the.R&D.being.performed.in.the.two.locations..As.
with. other. economic. indicators,. R&D. expenditures. are.
only.proxy.measures,.and.they.do.not.contain.all.of.the.
information.policymakers.and.researchers.need.to.answer.
their. questions. about. science,. technology,. innovation,.
and.competitiveness..In.order.to.assess.a.country’s.R&D.
activities,.a.variety.of.factors.could.be.considered.in.ad-
dition.to.quantitative.data.on.R&D.expenditures..Follow-
ing.are.examples.of.factors.that.may.relate.to.a.country’s.
R&D.performance.and.innovation.capabilities:

t. Culture of cooperation between sectors..The.num-
ber.and.quality.of.linkages.between.the.various.R&D-
performing.sectors.can.be.used.as.a.measure.of.how.
well.a.country.leverages.its.innovation.infrastructure.

t. Human capital..The.availability.of.a.high-skilled.work-
force.is.essential.for.a.competitive.national.R&D.sys-
tem..The.ability.of.a.country.to.retain.its.highly.skilled.
scientists.and.engineers.is.as.important.as.its.ability.to.
train. scientists. and. engineers. in. its. education. system..
Just.as.foreign.companies.can.relocate.R&D.activities.
to.lower-wage.countries,.mobile,.skilled.workers.can.re-
locate.to.countries.with.higher.wages.

t. Intellectual property protection.. Strong. intellectu-
al.property. laws.help. firms. to.capture.benefits. from.
R&D.investments..Although.foreign.firms.may.invest.
in.R&D.in.countries.with.weak. intellectual.property.

protection,.such.as.China.and,.until.recently,.India,.the.
R&D.performed.there.may.be.less.innovative.than.that.
performed.in.the.firms’.home.countries..

t. Legal restrictions on research..Cultural.pressure.and.
government. regulations. can. influence. the. nature. of.
a. country’s. research.portfolio. and.be. important. con-
siderations. when. comparing. countries’. R&D. perfor-
mance.in.specific.fields.of.research.

t. Market for new technology..The. presence. of. a. so-
phisticated,.demanding,.and.wealthy.domestic.market.
can.be.a.strong.motivator. for. firms. to. invest.heavily.
in.R&D..The.growth.of. the.U.S..market.for.pharma-
ceuticals.compared.to.Europe’s.is.a.contributing.factor.
to.the.increasing.attractiveness.of.the.United.States.as.
a. locus. for. pharmaceutical. R&D.. Similarly,. the. per-
vasiveness. of. mobile. communications. technology. in.
Finnish.and.Japanese.societies.has.helped.these.coun-
tries.remain.world.leaders.in.this.market.

t. Quality of research institutions..The.quality.of.research.
institutions.(universities.and.government.facilities). in.a.
country,. as. defined. by. quantitative. measures. (such. as.
publication.output.and.number.of.prize-winning.faculty).
as.well.as.qualitative.measures.(such.as.peer.rankings),.is.
an.important.factor.when.making.international.compari-
sons.of.R&D.activity.

t. Research infrastructure.. Certain. types. of. research.
require.extremely.specialized.and.expensive.facilities.
and.instrumentation..The.availability.of.advanced.re-
search.infrastructure.and.instrumentation,.from.radio.
telescopes.to.supercomputers,.can.influence.the.nature.
and.quality.of.research.performed.in.a.country.

Qualitative Comparisons of International R&D
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Normalized.indicators,.such.as.R&D/GDP.ratios,.are.use-
ful.for.international.comparisons.because.they.both.account.
for.size.differences.between.countries.and.obviate.the.need.
for.exchange.rates..However,.even.normalized.indicators.are.
not. always. comparable. from. one. country. to. another.. This.
occurs.most.often.when.the.variable.being.used.to.normalize.
the.indicator.differs.across.countries..For.example,.the.struc-
ture.of.national.economies,.and.hence.GDP,.varies.greatly..
As.figure.4-28.shows,.the.agricultural.and.industrial.sectors.
account.for.less.than.one-third.of.GDP.in.the.United.States.
and.the.other.G-7.countries.(Canada,.France,.Germany,.Ita-
ly,.Japan,.and.the.United.Kingdom)..These.sectors.represent.
similarly.small.shares.of.the.labor.force..In.less-developed.
nations,.such.as.India.and.China,.the.agricultural.and.indus-
trial.sectors.account.for.more.than.half.of.GDP.and.an.even.
larger.share.of.the.labor.force.(estimated.to.be.72%.in.China.
and.77%.in.India).(CIA.2005)..Structural.differences.such.
as.this.can.result.in.significant.country-to-country.variation.
in. terms.of.R&D.indicators..For.several.years,.economists.
have.debated.whether.or.not.R&D.should.be.included.as.part.
of. the.national. accounts. (see. sidebar. “Indicators.Develop-
ment.on.R&D.Within.the.National.Accounts:.The.BEA/NSF.
R&D.Satellite.Account.Project”).

Total R&D/GDP Ratios
The.ratio.of.R&D.expenditures.to.GDP.is.a.useful.indicator.

of.the.intensity.of.R&D.activity.in.relation.to.other.economic.
activity.and.can.be.used.to.gauge.a.nation’s.commitment.to.

R&D.at.different.points.in.time..In.the.United.States,.the.slow-
down. in.GDP.growth. in.2001.preceded. the.decline.of.U.S..
R&D.in.2002..This.resulted.in.U.S..R&D.to.GDP.ratios.of.
2.7%.in.2001.(a.recent.high).and.2.6%.in.2002.(figure.4-29)..
Following. the. 2002. decline,. R&D. grew. more. rapidly. than.
GDP.in.the.United.States.resulting.in.an.R&D.to.GDP.ratio.of.
2.7%.in.2003.61.The.U.S..economy.expanded.at.a.faster.pace.in.
2004,.and.R&D.as.a.proportion.of.GDP.remained.at.2.7%.62

Since.1953,.U.S..R&D.expenditures.as.a.percentage.of.
GDP.have.ranged.from.a.minimum.of.1.4%.(in.1953).to.a.
maximum.of.2.9%.(in.1964)..Most.of.the.growth.over.time.
in.the.R&D/GDP.ratio.can.be.attributed.to.steady.increases.
in.nonfederal.R&D.spending.63.Nonfederally.financed.R&D,.
the.majority.of.which.is.company.financed,.increased.from.

Constant 2000 PPP dollars (billions)
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Figure 4-27
R&D expenditures of United States and G-7 and 
OECD countries: 1985–2003

OECD = Organisation for Economic Co-operation and Development; 
PPP = purchasing power parity

NOTE: Non-U.S. G-7 countries: Canada, France, Germany, Italy, 
Japan, and United Kingdom.

SOURCE: OECD, Main Science and Technology Indicators (2004). 
See appendix table 4-42.
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European Union Strategy for R&D 
and Economic Competitiveness
In.March.2000,. the.Lisbon.European.Council. set.

out.a.10-year.strategy.to.make.the.EU.the.“most.com-
petitive.and.dynamic.knowledge-based.economy.in.the.
world.by.2010.”.A.key.element.of.the.Lisbon.Strategy,.
as.it.is.known,.is.the.goal.to.develop.a.more.robust.Eu-
ropean.Research.Area..The.Lisbon.Strategy.defined.an.
open.process.of.target.setting.and.benchmarking..Each.
member.country.was.expected.to.determine.how.best.
to.achieve.each.target.while.learning.from.the.experi-
ences.of.other.members..

In. March. 2002,. the. Barcelona. European. Council.
reviewed.member.states’.progress.towards.the.Lisbon.
goal..The.Council.determined.that,. to.meet. the.goal,.
a. target. for. investments. in.R&D.equal. to.3%.of.EU.
GDP.must.be.reached.by.2010,.with.at.least.two-thirds.
of.the.R&D.funding.coming.from.the.private.sector.(a.
proportion.similar. to. that.of. the.United.States)..This.
target.was.set. to.close. the. large.gap. in.R&D.invest-
ment.between.the.EU.and.the.United.States..Although.
two.EU.members.(Sweden.and.Finland).have.already.
met.the.3%.target,.the.EU.as.a.whole.is.not.on.track.to.
meet.the.ambitious.goals.set.by.the.European.Council.
in.2000.and.2002.

Responding. to. the. Barcelona. target. in. late. 2002,.
the.European.Round.Table.of.Industrialists.(ERT),.an.
association.of. leaders.from.42.companies.that.repre-
sent.13%.of.total.European.R&D.spending,.expressed.
doubts.as.to.whether.either.part.of.the.R&D.target.was.
realistic.. ERT. noted. that. an. internal. survey. of. their.
member.companies.revealed.few.with.expectations.of.
substantially.increasing.their.R&D.investment.in.Eu-
rope.in.the.coming.years.and.concluded.that.“unless.
there.is.a.dramatic.reappraisal.of.Europe’s.approach.to.
R&D.and. its. framework.conditions. for.business,. the.
gap.between. the.Barcelona. target.and. the.real.world.
will.not.be.bridged.by.2010”.(ERT.2002).
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0.6%.of.GDP.in.1953.to.an.estimated.1.9%.of.GDP.in.2004.
(down.from.a.high.of.2.1%.of.GDP.in.2000)..The.increase.
in.nonfederally.financed.R&D.as.a.percentage.of.GDP.illus-
trated.in.figure.4-29.is.indicative.of.the.growing.role.of.S&T.
in.the.U.S..economy.

Historically,. most. of. the. peaks. and. valleys. in. the. U.S..
R&D/GDP.ratio.can.be.attributed.to.changing.priorities. in.
federal. R&D. spending.. The. initial. drop. in. the. R&D/GDP.
ratio.from.its.peak.in.1964.largely.reflects.federal.cutbacks.
in.defense.and.space.R&D.programs..Gains.in.energy.R&D.
activities.between.1975.and.1979.resulted.in.a.relative.sta-
bilization.of. the.ratio..Beginning.in. the. late.1980s,.cuts. in.
defense-related. R&D. kept. federal. R&D. spending. from.

keeping.pace.with.GDP.growth,.whereas.growth.in.nonfed-
eral.sources.of.R&D.spending.generally.kept.pace.with.or.
exceeded.GDP.growth..Since.2000,.defense-related.R&D.
spending. has. surged,. and. federal. R&D. spending. growth.
has.outpaced.GDP.growth..(See.the.discussion.of.defense-
related.R&D.earlier.in.this.chapter.)

For. many. of. the. G-8. countries. (i.e.,. the. G-7. countries.
plus. Russia),. the. latest. R&D/GDP. ratio. is. no. higher. now.
than.it.was.at.the.start.of.the.1990s,.which.ushered.in.a.pe-
riod.of.slow.growth.or.decline.in.their.overall.R&D.efforts.
(figure.4-30)..The.two.exceptions,.Japan.and.Canada,.both.
exhibit.substantial.increases.on.this.indicator.between.1990.
and.2002..In.Japan.this.indicator.declined.in.the.early.1990s.

100806040
Percent

200

Figure 4-28
Composition of gross domestic product for selected countries, by sector: 2002 or 2003

SOURCE: Central Intelligence Agency, The World Fact Book 2004, http://www.cia.gov/cia/publications/factbook/index.html, accessed 31 March 2005. 
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Japan (2003) 1 25 73

France (2003) 3 24 73

United Kingdom (2003) 1 27 73

United States (2003) 1 26 73

Italy (2003) 2 29 69

Canada (2003) 2 29 69

Germany (2002) 1 31 68

South Korea (2003) 4 36 60

Russia (2003) 5 35 60

India (2002) 24 28 48

China (2003) 15 53 32

Agriculture Industry Services

In.June.2004,.the.National.Science.Foundation.(NSF).
Division. of. Science. Resources. Statistics. entered. into. a.
multiyear.agreement.with.the.U.S..Bureau.of.Economic.
Analysis. (BEA). to. produce. an. updated. and. expanded.
R&D.satellite.account.by.the.end.of.FY.2007..A.satellite.
account.provides.estimates.of.expenditures.on.R&D.that.
are.designed.to.be.used.in.conjunction.with.the.national.
income.and.product.accounts.(NIPA).measures.(Carson.
et.al..1994)..A.satellite.account.framework.recognizes.the.
investment.characteristics.of.R&D.in.terms.of.its.role.in.
long-term. productivity. and. growth.. According. to. Frau-
meni.and.Okubo.(2004),.“construction.of.the.partial.R&D.
satellite.account.within.a.NIPA.framework.allows.for.the.

estimation.of.the.impact.of.R&D.on.GDP.and.other.mac-
roeconomic. aggregates. as.well. as. the. estimation.of. the.
contribution.of.R&D.to.economic.growth.…”

The.project.will. include.methodology.to.translate.NSF.
R&D.expenditure.data.collected.based.on.the.Frascati.Man-
ual.(OECD.2002b).to.gross.output.that.is.consistent.with.
the.1993.System.of.National.Accounts.(SNA).(CEC.et..al.
1993;.OECD.2001)..The.project.is.also.expected.to.gener-
ate.information.useful.in.a.separate.effort.by.the.OECD’s.
Canberra. Working. Group. on. Capital. Measurements,.
which. includes. the.United.States,.studying,.among.other.
issues,.the.conceptual.and.statistical.feasibility.of.capital-
izing.R&D.expenditures.

Indicators Development on R&D Within the National Accounts:  
The BEA/NSF R&D Satellite Account Project
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as. a. result.of. reduced.or. level.R&D.spending.by. industry.
and.government,. a.pattern. similar. to. that. exhibited.by. the.
United.States..Japan’s.R&D/GDP.ratio.subsequently.rose.to.
3.1%.in.2002,.the.result.of.a.resurgence.of.industrial.R&D.
in.the.mid-1990s.coupled.with.anemic.economic.conditions..
In. the.5.years.between.1997.and.2002,.real.GDP.in.Japan.
grew.only.1.8%,.so. relatively.small. increases. in.R&D.ex-
penditures.resulted.in.a.rise.in.its.R&D/GDP.ratio.64.By.con-
trast,.over.the.same.period.real.GDP.grew.21.8%.in.Canada;.
hence,.the.rise.in.its.R&D/GDP.ratio.is.more.indicative.of.
robust.R&D.growth.

Geopolitical. events. also. affect. R&D. intensity. indicators.
as.evidenced.by.Germany.and.Russia..Germany’s.R&D/GDP.
ratio.fell.from.2.8%.at.the.end.of.the.1980s,.before.reunifica-
tion,.to.2.2%.in.1994..Its.R&D/GDP.has.since.risen.to.2.5%.
in.2003..The.end.of.the.Cold.War.and.collapse.of.the.Soviet.
Union.had.a.drastic.effect.on.Russia’s.R&D.intensity..R&D.
performance.in.Russia.was.estimated.at.2.0%.of.GDP.in.1990;.
that.figure.dropped.to.1.4%.in.1991.and.then.dropped.further.
to.0.7%.in.1992..The.severity.of.this.decline.is.compounded.
by.the.fact.that.Russian.GDP.contracted.in.each.of.these.years..
Both.Russia’s.R&D.and.GDP.exhibited.strong.growth.after.
1998..In.the.5.years.between.1998.and.2003,.Russia’s.R&D.
doubled.and.its.R&D/GDP.ratio.rose.from.1.0%.to.1.3%.

Overall,.the.United.States.ranked.fifth.among.OECD.coun-
tries.in.terms.of.reported.R&D/GDP.ratios.(table.4-13),.but.
several.of.its.states.have.R&D.intensities.over.4%..Massachu-
setts,.a.state.with.an.economy.larger.than.Sweden’s.and.twice.
that.of.Israel’s,.has.reported.an.R&D.intensity.at.or.above.5%.
since.2001. (see. the. section.entitled.“Location.of.R&D.Per-
formance”)..Israel.(not.an.OECD.member.country),.devoting.
4.9%.of.its.GDP.to.R&D,.currently.leads.all.countries,.followed.
by.Sweden.(4.3%),.Finland.(3.5%),.Japan.(3.1%),.and.Iceland.
(3.1%).. In.general,.nations. in.Southern.and.Eastern.Europe.

tend.to.have.R&D/GDP.ratios.of.1.5%.or.lower,.whereas.Nor-
dic.nations.and.those.in.Western.Europe.report.R&D.spend-
ing.shares.greater.than.1.5%..This.pattern.broadly.reflects.the.
wealth.and.level.of.economic.development.for.these.regions..
A.strong.link.exists.between.countries.with.high.incomes.that.
emphasize.the.production.of.high-technology.goods.and.ser-
vices.and.those.that.invest.heavily.in.R&D.activities.(OECD.
2000).65.The.private.sector.in.low-income.countries.often.has.
a. low.concentration.of.high-technology.industries,. resulting.
in.low.overall.R&D.spending.and.therefore.low.R&D/GDP.
ratios..Because.of.the.business.sector’s.dominant.role.in.glob-
al.R&D.funding.and.performance,.R&D/GDP.ratios.are.most.
useful.when.comparing.countries.with.national.S&T.systems.
of.comparable.maturity.and.development.

Percent
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Figure 4-30
R&D share of gross domestic product, by selected
countries: 1981–2003

GDP = gross domestic product

SOURCE: Organisation for Economic Co-operation and 
Development, Main Science and Technology Indicators (2004). 
See appendix tables 4-42 and 4-43. 
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Figure 4-29
R&D share of gross domestic product: 1953–2004

GDP = gross domestic product

SOURCE: National Science Foundation, Division of Science 
Resources Statistics, National Patterns of R&D Resources (annual 
series). See appendix tables 4-1 and 4-3.

Science and Engineering Indicators 2006

0.0

0.5

1.0

1.5

2.0

2.5

3.0

Total R&D/GDP

Federal R&D/GDP

Nonfederal R&D/GDP

1953 20041994198419741964



Science and Engineering Indicators 2006 t 4-4�

Outside.the.European.region,.R&D.spending.has.inten-
sified. considerably. since. the. early. 1990s.. Several. Asian.
countries,.most.notably.South.Korea.and.China,.have.been.
particularly.aggressive.in.expanding.their.support.for.R&D.
and.S&T-based.development..In.Latin.America.and.the.Pa-
cific.region,.other.non-OECD.countries.also.have.attempted.
to. increase.R&D.investments. substantially.during. the.past.
several.years..Even.with.recent.gains,.however,.most.non-
European. (non-OECD).countries. invest. a. smaller. share.of.
their. economic. output. in. R&D. than. do. OECD. members.
(with.the.exception.of.Israel)..All.Latin.American.countries.
for.which.such.data.are.available.report.R&D/GDP.ratios.at.
or.below.1%.(table.4-13)..This.distribution.is.consistent.with.
broader.indicators.of.economic.growth.and.wealth.

Nondefense R&D Expenditures and  
R&D/GDP Ratios

Another. indicator. of. R&D. intensity,. the. ratio. of. non-.
defense. R&D. to. GDP,. is. useful. when. comparing. nations.
with. different. financial. investments. in. national. defense...
Although.defense-related.R&D.does.result.in.spillovers.that.
produce.social.benefits,.nondefense.R&D.is.more.directly.ori-
ented.toward.national.scientific.progress,.standard-of-living.

improvements,.economic.competitiveness,.and.commercial-
ization.of.research.results..Using.this.indicator,.the.relative.
position. of. the. United. States. falls. below. that. of. Germany.
and.just.above.France.among.the.G-7.nations.(figure.4-30)..
This.is.because.the.United.States.devotes.more.of.its.R&D.
to. defense-related. activities. than. most. other. countries.. In.
2002.approximately.16%.of.U.S..R&D.was.defense.related,.
whereas. less. then.1%.of. the.R&D.performed. in.Germany.
and.Japan.was.defense.related..Both.of.these.countries.rely.
heavily.on.international.alliances.for.national.defense..Ap-
proximately.10%.of.the.United.Kingdom’s.total.R&D.was.
defense.related.in.2002.

Since.the.end.of.the.Cold.War,.the.relative.share.of.de-
fense-related. R&D. has. diminished. markedly. in. several.
countries.. Between. 1988. and. 2002,. the. defense. share. of.
R&D.fell.from.31%.to.16%.in.the.United.States.and.from.
19%.to.8%.in.France..Between.1989.and.2002,.the.defense.
share.of.R&D.fell.from.23%.to.10%.in.the.United.Kingdom..
The.defense-related.share.of.R&D.is.higher.in.Russia.(30%.
in.2002),.where,.unlike.in.the.G-7.countries,.the.government.
funds.the.majority.of.national.R&D.(see.the.section.entitled.
“International.R&D.by.Performer.and.Source.of.Funds”).

Table 4-��
R&D share of gross domestic product, by country/economy: selected years, 1998 and 2000–03

Country/economy Share (%) Country/economy Share (%)

Total OECD (�00�) .......................................  �.�� New Zealand (�00�) .......................................  �.��
European Union-�� (�00�) ..............................  �.�� Ireland (�00�) .................................................  �.��
Israel (�00�) .................................................  4.�0 Italy (�00�) .....................................................  �.��
Sweden (�00�) .............................................  4.�� Brazil (�000) ...................................................  �.04
Finland (�00�) ..............................................  �.4� Spain (�00�) ...................................................  �.0�
Japan (�00�) ................................................  �.�� Hungary (�00�) ..............................................  0.��
Iceland (�00�) ...............................................  �.0� Portugal (�00�) ...............................................  0.�4
United States (�00�) .....................................  �.�� Turkey (�00�) ..................................................  0.��
South Korea (�00�) ......................................  �.�4 Greece (�00�) ................................................  0.��
Switzerland (�000) ........................................  �.�� Cuba (�00�) ...................................................  0.��
Denmark (�00�)............................................  �.�� Poland (�00�) .................................................  0.��
Germany (�00�) ...........................................  �.�0 Slovak Republic (�00�)...................................  0.��
Belgium (�00�) .............................................  �.�� Chile (�00�) ....................................................  0.��
Taiwan (�00�) ...............................................  �.�0 Argentina (�00�) .............................................  0.4�
France (�00�) ...............................................  �.�� Panama (�00�) ...............................................  0.40
Austria (�00�) ...............................................  �.�� Costa Rica (�000) ..........................................  0.��
Singapore (�00�) ..........................................  �.�� Mexico (�00�) .................................................  0.��
Netherlands (�00�) .......................................  �.�� Romania (�00�) ..............................................  0.��
Canada (�00�) ..............................................  �.�� Bolivia (�00�) .................................................  0.��
United Kingdom (�00�) .................................  �.�� Uruguay (�00�) ...............................................  0.��
Luxembourg (�000) ......................................  �.�� Peru (�00�) .....................................................  0.��
Norway (�00�) ..............................................  �.�� Colombia (�00�) .............................................  0.�0
Australia (�000) ............................................  �.�4 Trinidad and Tobago (�00�) ...............................  0.�0
Slovenia (�00�) ............................................  �.�� Ecuador (����) ...............................................  0.0�
Czech Republic (�00�) .................................  �.�4 El Salvador (����) ..........................................  0.0�
Russian Federation (�00�) .................................. �.�� Nicaragua (�00�) ............................................  0.0�
China (�00�) .................................................  �.�� 

OECD = Organisation for Economic Co-operation and Development

NOTES: Civilian R&D only for Israel and Taiwan. Data for latest available year in parentheses.

SOURCES: National Science Foundation, Division of Science Resources Statistics, National Patterns of R&D Resources (annual series); OECD, Main Science 
and Technology Indicators (�004); and Iberoamerican Network of Science and Technology Indicators, http://www.ricyt.edu.ar, accessed � May �00�.
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Basic Research/GDP Ratios
R&D. involves. a.wide. range.of. activities,. ranging. from.

basic.research.to.the.development.of.marketable.goods.and.
services..Basic.research.generally.has.low.short-term.returns,.
but.it.builds.intellectual.capital.and.lays.the.groundwork.for.
future. advances. in. S&T.. The. relative. investment. in. basic.
research.as.a.share.of.GDP.therefore.indicates.differences.in.
national.priorities,. traditions,.and. incentive.structures.with.
respect. to. S&T.. Estimates. of. basic. research. often. involve.
a.greater.element.of.subjective.assessment.than.other.R&D.
indicators;. thus,.only.half.of. the.OECD.member.countries.
report. these.data. at. the.national. level..Nonetheless,.where.
these. data. exist,. they. help. differentiate. the. national. inno-
vation.systems.of.different.countries.in.terms.of.how.their.
R&D. resources. contribute. to. advancing. scientific. knowl-
edge.and.developing.new.technologies.

High. basic. research/GDP. ratios. generally. reflect. the.
presence.of.robust.academic.research.centers.in.the.country.
and/or.a.concentration.of.high-technology. industries. (such.

as.biotechnology).with.patterns.of.strong.investment.in.basic.
research.(see.“International.R&D.by.Performer.and.Source.
of.Funds”)..Of.the.OECD.countries.for.which.data.are.avail-
able,.Switzerland.has.the.highest.basic.research/GDP.ratio.
at.0.7%.(figure.4-31)..This.is.significantly.higher.than.either.
the.U.S..ratio.of.0.5%.or.the.Japanese.ratio.of.0.4%..Switzer-
land,.a.small.high-income.country.boasting.the.highest.num-
ber.of.Nobel.prizes,.patents,.and.science.citations.per.capita.
worldwide,.devoted.more.than.60%.of.its.R&D.to.basic.and.
applied.research.in.2000.despite.having.an.industrial.R&D.
share.(74%).comparable.to.the.United.States.and.Japan..The.
differences.among.the.Swiss,.U.S.,.and.Japanese.character-
of-work.shares.reflect.both.the.high.concentration.of.chemi-
cal. and. pharmaceutical. R&D. in. Swiss. industrial. R&D. as.
well.as.the.“niche.strategy”.of.focusing.on.specialty.prod-
ucts.adopted.by.many.Swiss.high-technology.industries.

China,. despite. its. growing. investment. in. R&D,. reports.
among.the.lowest.basic.research/GDP.ratios.(0.07%),.below.
Argentina.(0.10%).and.Mexico.(0.12%).(figure.4-32)..With.
its.emphasis.on.applied.research.and.development.aimed.at.
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GDP = gross domestic product

NOTE: Data are for years in parentheses.

SOURCE: Organisation for Economic Co-operation and 
Development, Main Science and Technology Indicators (2004).

Figure 4-31
Basic research share of gross domestic product, 
by country/economy: Selected years, 2000–02 
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NOTE: Data are for years in parentheses.

SOURCE: Organisation for Economic Co-operation and 
Development, Main Science and Technology Indicators (2004).

Figure 4-32
Basic research share of R&D, by country/
economy: Selected years, 2000–02 
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short-term.economic.development,.China.follows.the.pattern.
set.by.Taiwan,.Singapore,.South.Korea,.and.Japan..In.each.
of.these.countries.or.economies,.basic.research.accounts.for.
15%.or.less.of.total.R&D.

R&D per Capita
Although.R&D.as.a.percentage.of.GDP.is.the.most.com-

monly.used.indicator.for.international.comparisons.of.S&T,.
regional. differences. in. R&D. intensity. are. even. more. pro-
nounced.using.the.indicator.of.R&D.expenditures.per.capita.
(figure.4-33)..Although.China.and.Germany.reported.similar.
R&D.expenditures.in.2000,.on.a.per.capita.basis.Germany’s.
R&D. was. over. 16. times. China’s.. Because. the. salaries. of.
scientists.and.engineers.are.a.large.component.of.R&D.ex-
penditures,.high.R&D.per.capita.is.proportionate.both.to.the.
relative.number.of.researchers.working.in.a.country.as.well.
as.the.wages.these.researchers.are.earning..Regions.with.a.
concentration.of.wealthy.countries,.such.as.North.America.
and. Europe,. far. outstrip. lesser-developed. regions. such. as.
Africa.and.South.America.on.both.of.these.measures.

International R&D by Performer and Source of 
Funds

R&D. performance. patterns. by. sector. are. broadly. similar.
across.countries,.but.national.sources.of.support.differ.consid-
erably..In.each.of.the.G-8.countries.the.industrial.sector.is.the.
largest. performer. of. R&D. (figure. 4-34).. Industry’s. share. of.
R&D.performance.ranged.from.49%.in.Italy.to.over.73%.in.Ja-
pan.and.South.Korea;.it.was.69%.in.the.United.States..In.most.
countries.industrial.R&D.is.financed.primarily.by.the.business.
sector..A.notable.exception.is.the.Russian.Federation,.where.Science and Engineering Indicators 2006

PPP = purchasing power parity

NOTE: R&D estimates from 80 countries.

SOURCES: Organisation for Economic Co-operation and 
Development, Main Science and Technology Indicators (2004); 
Iberoamerican Web of Science and Technology Indicators, 
http://www.ricyt.edu.ar, accessed 1 April 2005; United Nations 
Educational, Scientific, and Cultural Organization (UNESCO) Institute 
for Statistics, http://www.uis.unesco.org, accessed 7 April 2005; and 
United Nations Population Division, Department of Economic and 
Social Affairs, World Population Prospects: The 2004 Revision, 
http://esa.un.org/unpp, and World Urbanization Prospects: The 2003 
Revision, http://www.un.org/esa/population/publications/wup2003/ 
2003WUP.htm, accessed 9 April 2005. See appendix table 4-57.

Figure 4-33
R&D expenditures per capita, by country/region: 
2000

PPP dollars
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Figure 4-34
R&D expenditures for selected countries, by performing sector: Selected years, 2001–03

NOTES: Data are for years in parentheses.

SOURCES: Organisation for Economic Co-operation and Development, Main Science and Technology Indicators (2004). See appendix table 4-44.
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government.was.the.largest.source.of.industrial.R&D.fund-
ing.in.2001.(NSB.2004).

In.all.of. the.G-8.countries.except.Russia,. the.academic.
sector.was.the.second.largest.R&D.performer.(representing.
from.15%. to.35%.of.R&D.performance. in. each.country)..
In.Russia,.government.is.the.second.largest.R&D.perform-
er,. accounting. for. 25%. of. its. R&D. performance. in. 2003...
Government-performed. R&D. is. even. more. prominent. in.
China,.where.it.accounted.for.an.estimated.30%.of.Chinese.
R&D.performance.in.2002.

Government.and.industry.together.account.for.over.three-
quarters.of.the.R&D.funding.in.each.of.the.G-8.countries,.
although.their.respective.contributions.vary.(figure.4-35).66.
Among. these. countries. the. industrial. sector. provided. as.
much.as.73%.of.R&D.funding.in.Japan.to.as.little.as.31%.in.
Russia..Government.provided.the.largest.share.of.Russia’s.
R&D.(60%),.as.it.has.in.Italy.in.past.years.(more.than.50%.
in.1999)..In.the.remaining.six.G-8.member.nations,.govern-
ment.was.the.second.largest.source.of.R&D.funding,.ranging.
from.19%.of.total.R&D.funding.in.Japan.to.37%.in.France.

In.nearly.all.OECD.countries,.the.government’s.share.of.
total.R&D.funding.has.declined.over. the.past. two.decades,.
as. the. role.of. the.private. sector. in.R&D.grew.considerably..
(figure.4-36)..In.2002,.30%.of.all.R&D.funds.were.derived.
from. government. sources,. down. from. 44%. in. 1981.67. The.
relative.decline.of.government.R&D.funding.is.the.result.of.
budgetary.constraints,.economic.pressures,.and.changing.pri-
orities.in.government.funding.(especially.the.relative.reduc-
tion.in.defense.R&D.in.several.of.the.major.R&D-performing.

countries,. notably. France,. the. United. Kingdom,. and. the.
United.States)..This.trend.also.reflects.the.absolute.growth.
in.industrial.R&D.funding,.irrespective.of.government.R&D.
spending.patterns..

Canada. and. the. United. Kingdom. both. report. relatively.
large.amounts.of.R&D.funding.from.abroad.(12%.and.18%,.

Percent

Figure 4-35
R&D expenditures for selected countries, by source of funds: Selected years, 2000–03

NOTES: Data are for years in parentheses. Separate data on foreign sources of R&D funding unavailable for United States but included in sector totals. 
In most other countries, “foreign sources of funding” is a distinct and separate funding category. For some countries (such as Canada), foreign firms are 
source of a large amount of foreign R&D funding, reported as funding from abroad. In United States, industrial R&D funding from foreign firms reported as 
industry. Data unavailable for Italy.

SOURCES: Organisation for Economic Co-operation and Development, Main Science and Technology Indicators (2004). See appendix table 4-44.
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OECD = Organisation for Economic Co-operation and Development

SOURCE: OECD, Main Science and Technology Indicators (2004). 
See appendix table 4-46.

Figure 4-36
Total OECD R&D, by source of funds: 1981–2002
Percent
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respectively),.much.of.which.originates.from.foreign.business.
enterprises.(figure.4-35)..Businesses.in.the.United.States.also.
receive. foreign. R&D. funding;. however,. these. data. are. not.
separately.reported.in.U.S..R&D.statistics.and.are.included.in.
the.figures.reported.for.industry..Therefore.the.industry.share.
of.R&D.funding.for.the.United.States.is.overstated.compared.
with.the.industry.shares.for.countries.where.foreign.sources.of.
R&D.funding.are.reported.separately.from.domestic.sources.
(see.“Industrial.Sector”)..In.the.United.States.companies.in-
clude.foreign.sources.of.R&D.funding.in.the.category.“com-
pany.and.other.nonfederal.sources”.when.responding.to.the.
U.S..Survey.of.Industrial.R&D.

Industrial Sector 
The. structure. of. industrial. R&D. varies. substantially.

among.countries. in. terms.of.both.sector.concentration.and.
sources.of.funding..Because.industrial.firms.account.for.the.
largest.share.of.total.R&D.performance.in.each.of.the.G-8.
countries.and.most.OECD.countries,.differences.in.industrial.
structure.can.help.explain.international.differences.in.more.
aggregated.statistics.such.as.R&D/GDP..For.example,.coun-
tries.with.higher.concentrations.of.R&D-intensive.industries.
(such. as. communications. equipment. manufacturing). are.
likely. to.also.have.higher.R&D/GDP.ratios. than.countries.
whose. industrial. structures. are. weighted. more. heavily. to-
ward.less.R&D-intensive.industries.

Sector Focus
Using.internationally.comparable.data,.in.2002.no.one.in-

dustry.accounted.for.more.than.11%.of.total.business.R&D.
in.the.United.States.(figure.4-37;.appendix.table.4-58)..This.
is.largely.a.result.of.the.size.of.business.R&D.expenditures.
in. the. United. States,. which. makes. it. difficult. for. any. one.
sector.to.dominate..However,.the.diversity.of.R&D.invest-
ment.by.industry.in.the.United.States.is.also.an.indicator.of.
how.the.nation’s.accumulated.stock.of.knowledge.and.well-
developed.S&T.infrastructure.have.made.it.a.popular.loca-
tion.for.R&D.performance.in.a.broad.range.of.industries.

Compared.with.the.United.States,.many.of.the.other.coun-
tries.shown.in.figure.4-37.display.much.higher.industry.and.
sector.concentrations..In.countries.with.less.business.R&D,.
high.sector.concentrations.can.result. from.the.activities.of.
one.or.two.large.companies..This.pattern.is.notable.in.Fin-
land,.where.the.radio,.television,.and.communications.equip-
ment.industry.accounted.for.almost.half.of.business.R&D.in.
2002.. This. high. concentration. likely. reflects. the. activities.
of.one.company,.Nokia,.the.world’s.largest.manufacturer.of.
cellular.phones.(see.also.table.4-6.in.sidebar.“R&D.Expens-
es.of.Public.Corporations”)..By.contrast,.South.Korea’s.high.
concentration.(46%.of.business.R&D.in.2003).of.R&D.in.this.
industry. is.not. the. result.of.any.one.or. two.companies,.but.
reflects. the. structure. of. its. export-oriented. economy.. South.
Korea.is.one.of.the.world’s.top.producers.of.electronic.goods,.
and.its.top.two.export.commodities.are.semiconductors.and.
cellular.phones.(see.sidebar.“R&D.in.the.ICT.Sector”).

Other. industries. also. exhibit. relatively. high. concentra-
tions.of.R&D.by.country..Automotive.manufacturers. rank.
among.the.largest.R&D-performing.companies.in.the.world.
(see.sidebar.“R&D.Expenses.of.Public.Corporations”)..Be-
cause.of.this,.the.countries.that.are.home.to.the.world’s.major.
automakers.also.boast.the.highest.concentration.of.R&D.in.
the.motor.vehicles.industry..This.industry.accounts.for.29%.
of.Germany’s.business.R&D,.27%.of.the.Czech.Republic’s,.
and.19%.of.Sweden’s,.reflecting.the.operations.of.automak-
ers.such.as.DaimlerChrysler.and.Volkswagen.in.Germany,.
Skoda.in.the.Czech.Republic,.and.Volvo.and.Saab.in.Swe-
den..Japan,.France,.South.Korea,.and.Italy.are.also.home.to.
large.R&D-performing.firms.in.this.industry.

The.pharmaceuticals.industry.is.less.geographically.con-
centrated.than.the.automotive.industry,.but.is.still.prominent.
in.several.countries..The.pharmaceuticals.industry.accounts.
for.over.20%.of.business.R&D.in.the.United.Kingdom,.Bel-
gium,.and.Denmark..The.United.Kingdom.is.the.largest.per-
former. of. pharmaceutical. R&D. in. Europe. and. is. home. to.
GlaxoSmithKline,. the. second. largest. pharmaceutical. com-
pany. in. the.world. in. terms.of.R&D.expenses. in.2002.and.
2003.(table.4-6)..

The.office,.accounting,.and.computing.machinery.indus-
try.represents.only.a.small.share.of.business.R&D.in.most.
countries,.with.the.United.States.and.Japan.accounting.for.
over.90%.of. this. industry’s.R&D.among.OECD.countries.
(appendix.table.4-58)..Only.the.Netherlands.reports.a.high.
concentration. of. business. R&D. in. this. industry. (27%. in.
2002),.most.likely.representing.the.activities.of.Royal.Phil-
ips.Electronics,.the.largest.electronics.company.in.Europe.

One. of. the. more. significant. trends. in. both. U.S.. and..
international. industrial. R&D. activity. has. been. the. growth..
of.R&D.in.the.service.sector..In.the.European.Union.(EU),.
service-sector. R&D. has. grown. from. representing. 8%. of.
business. R&D. in. 1992. to. 15%. in. 2002. (figure. 4-40).. In.
2002,. the.EU’s.service-sector.R&D.nearly.equaled. that.of.
its.motor.vehicles. industry. and.more. than.doubled. that. of.
its. aerospace. industry.. According. to. national. statistics. for.
recent.years,.the.service.sector.accounted.for.less.than.10%.
of. total. industrial. R&D. performance. in. only. three. of. the.
countries.shown.in.figure.4-37.(Germany,.South.Korea,.and.
Japan)..Among.the.countries.listed.in.figure.4-37,.the.service.
sector.accounted.for.as.little.as.7%.of.business.R&D.in.Japan.
to.as.much.as.42%.in.Australia,.and.it.accounted.for.27%.of.
total.business.R&D.in.the.United.States.68. Information.and.
communications. technologies. (ICT). services. account. for.
a. substantial. share. of. the. service. R&D. totals. (see. sidebar.
“R&D.in.the.ICT.Sector”).

Sources of Industrial R&D Funding
Most.of.the.funding.for.industrial.R&D.in.each.of.the.G-8.

countries.is.provided.by.the.business.sector..In.most.OECD.
countries.government.financing.accounts.for.a.small.and.de-
clining. share. of. total. industrial. R&D. performance. (figure.
4-41)..In.1981,.government.provided.22%.of.the.funds.used.
by. industry. in. conducting. R&D. within. OECD. countries,.
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Figure 4-37
Share of industrial R&D, by industry sector and selected country/European Union: Selected years, 2001–03

NOTES: Countries listed in descending order by amount of total industrial R&D. Data for years in parentheses.

SOURCE: Organisation for Economic Co-operation and Development, ANBERD database, http://www1.oecd.org/dsti/sti/stat-ana/stats/eas_anb.htm 
(2004). See appendix table 4-58.
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whereas,.by.2002,.government’s.funding.share.of.industrial.
R&D.had.fallen.to.7%..Among.G-7.countries,.government.
financing. shares. ranged. from. as. little. as. 1%. of. industrial.
R&D.performance.in.Japan.in.2002.to.14%.in.Italy.in.2003.
(appendix.table.4-44)..In.the.United.States.in.2003,.the.fed-
eral.government.provided.about.10%.of.the.R&D.funds.used.

by.industry,.and.the.majority.of.that.funding.was.obtained.
through.DOD.contracts.

Foreign.sources.of.funding.for.business.R&D.increased.
in. many. countries. between. 1981. and. 2003. (figure. 4-42)..
The. role. of. foreign. funding. varied. from. country. to. coun-
try,.accounting.for.less.than.1%.of.industrial.R&D.in.Japan.

Information. and. communications. technologies. (ICTs).
play.an.increasingly.important.role.in.the.economies.of.Or-
ganisation. for.Economic.Co-operation.and.Development.
(OECD).member.countries..Both.the.production.and.use.
of.these.technologies.contribute.to.output.and.productivity.
growth..Compared.with.other.industries,.ICT.industries.are.
among.the.most.research.and.development.intensive,.with.
their.products.and.services.embodying.increasingly.com-
plex.technology..Because.R&D.data.are.often.unavailable.
for.detailed.industries,.for.the.purpose.of.this.analysis.ICT.
industries.include.the.following.ISIC.(International.Stan-
dard.Industrial.Classification).categories:

t. Manufacturing.industries:.30.(office,.accounting,.and.
computer.machinery),.32.(radio,.television,.and.com-
munications.equipment),.and.33.(instruments,.watch-
es,.and.clocks)

t. Services.industries:.64.(post.and.communications).and.
72.(computer.and.related.activities).(OECD.2002a)

The.ICT.sector.accounted.for.over.one-quarter.of.total.
business.R&D.in.12.of.the.20.OECD.countries.shown.in.
figure. 4-38,. and. more. than. half. of. total. business. R&D.
in.Ireland,.Finland,.and.South.Korea..ICT.industries.ac-
counted.for.42%.of.the.business.R&D.in.the.United.States.
and.at.least.33%.of.Japanese.business.R&D..Of.the.other.
G-7.countries,.Canada.comes.closest.to.matching.the.ICT.
R&D.concentration.of.the.United.States.and.Japan.

Although. the. U.S.. concentration. of. R&D. in. manu-
facturing.ICT.industries.was.much.lower.than.in.several.
other.OECD.member.countries,.the.United.States.still.ac-
counted. for.49%.of.all.OECD-wide.R&D.expenditures.
in. ICT.manufacturing. in.2002. (figure.4-39).. Japan.and.
South. Korea,. which. have. historically. emphasized. ICT.
manufacturing,.together.accounted.for.29%.of.the.total,.
with. the. larger.OECD.members.making.up. the.bulk.of.
the.remainder.

Percent

Figure 4-38
Industrial R&D, by information and 
communications technologies sector, by selected 
country/European Union: Selected years, 2001–03

NOTE: Data are for years in parentheses. Information and 
communications technologies service-sector R&D data not available 
for European Union, Germany, and Japan.

SOURCE: Organisation for Economic Co-operation and Development, 
ANBERD database, http://www1.oecd.org/dsti/sti/stat-ana/stats/
eas_anb.htm (March 2005).
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Figure 4-39
OECD-wide information and communications 
technologies manufacturing R&D, by selected 
country: 2002

OECD = Organisation for Economic Co-operation and Development

NOTE: Figure based on only 19 OECD countries. Data for Germany 
are for 2001.

SOURCE: OECD, ANBERD database, http://www1.oecd.org/dsti/sti/
stat-ana/stats/eas_anb.htm (March 2005).
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to.as.much.as.29%.in.Canada.in.2000..This.foreign.funding.
predominantly. came. from. foreign. corporations. but. also. in-
cluded.funding.from.foreign.governments.and.other.foreign.
organizations..The.growth.of. this. funding.primarily.reflects.
the.increasing.globalization.of.industrial.R&D.activities..For.
European.countries,.however,.the.growth.in.foreign.sources.
of.R&D.funds.may.also.reflect.the.expansion.of.coordinated.
European.Community.efforts.to.foster.cooperative.shared-cost.
research.through.its.European.Framework.Programmes.69.Al-
though.the.pattern.of.foreign.funding.has.seldom.been.smooth.

over.time,.it.accounted.for.more.than.20%.of.industry’s.do-
mestic.performance.totals.in.Canada.from.1996.to.2003.and.
in.the.United.Kingdom.from.1998.to.2002..Foreign.funding.
as.a.share.of.Russian.industrial.R&D.grew.rapidly.from.2%.
in.1994. to.20%. in.1999,.but. it.has. since. fallen. to.10%. in.
2003..There.are.no.data.on.foreign.funding.sources.of.U.S..
R&D.performance..However,.the.importance.of.internation-
al.investment.for.U.S..R&D.is.highlighted.by.the.fact.that.
approximately.14%.of.funds.spent.on.industrial.R&D.per-
formance.in.2002.were.estimated.to.have.come.from.major-
ity-owned.affiliates.of.foreign.firms.investing.domestically.
(see.figure.4-46.in.“R&D.Investments.by.Multinational.Cor-
porations”).

Academic Sector
In.many.OECD.countries,.the.academic.sector.is.a.distant.

second. to. industry. in. terms. of. national. R&D. performance..
Among.G-8.countries,.universities.accounted.for.as.little.as.
6%.of.total.R&D.in.Russia.to.as.much.as.35%.in.Canada;.they.
accounted.for.17%.of.U.S..total.R&D.(figure.4-43).70.The.aca-
demic.sector.plays.a.relatively.small.role.in.the.national.R&D.
of. the. largest.Asian.R&D-performing.countries,.accounting.
for.14%.or.less.of.R&D.in.Japan,.China,.South.Korea,.and.
Taiwan..Each.of. these.countries.also. reports. relatively. low.

Current PPP dollars (billions)

Figure 4-40
European Union industrial R&D performance: 
1992–2002

PPP = purchasing power parity

SOURCE: Organisation for Economic Co-operation and Development, 
ANBERD database, http://www1.oecd.org/dsti/sti/stat-ana/stats/
eas_anb.htm (2004).
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OECD = Organisation for Economic Co-operation and Development

SOURCE: OECD, Main Science and Technology Indicators (2004). 
See appendix table 4-46.

Figure 4-41
OECD industry R&D, by source of funds: 1981–
2002
Percent
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Figure 4-42
Industrial R&D financed, by foreign sources: 
1981–2003

NOTE: Data not available for all countries for all years.

SOURCE: Organisation for Economic Co-operation and 
Development, Main Science and Technology Indicators (2004). 
See appendix table 4-45.
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has.declined.since.1981,.and.industry’s.share.has.increased..
This.trend.has.been.most.evident.in.Germany,.where.the.in-
dustry-funded. share.of. academic.R&D. is. twice. that. of. all.
OECD. members. combined,. and. in. Canada. (figure. 4-44)..

amounts.of.basic. research.as.a.share.of. total.R&D.(figure.
4-32).. The. relative. size. of. the. academic. sector’s. R&D. in.
a. country. tends. to. correlate. with. the. basic. research. share.
reported.by.that.country.because.academic.R&D.is.usually.
more.focused.on.basic.research.than.industry.R&D.

Source of Funds
For.most.countries,.the.government.is.now,.and.histori-

cally.has.been,.the.largest.source.of.academic.research.fund-
ing. (see. sidebar. “Government. Funding. Mechanisms. for.
Academic.Research”)..However,. in.each.of. the.G-7.coun-
tries.for.which.historical.data.exist,.the.government’s.share.
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OECD = Organisation for Economic Co-operation and Development 

NOTE: Data are for years in parentheses.

SOURCE: OECD, Main Science and Technology Indicators (2004).

Figure 4-43
Academic R&D share of total R&D, by selected 
country/economy or OECD: Selected years, 
2000–03

Percent
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Government Funding Mechanisms 
for Academic Research

Because. U.S.. universities. generally. do. not. main-
tain.data.on.departmental.research,.U.S..totals.are.un-
derstated.relative.to.the.R&D.effort.reported.for.other.
countries..The.national.totals.for.Europe,.Canada,.and.
Japan.include.the.research.component.of.general.uni-
versity.fund.(GUF).block.grants.provided.by.all.levels.
of.government.to.the.academic.sector..These.funds.can.
support.departmental.R&D.programs.that.are.not.sepa-
rately.budgeted..The.U.S..federal.government.does.not.
provide. research. support. through. a.GUF.equivalent,.
preferring.instead.to.support.specific,.separately.bud-
geted.R&D.projects..However,.some.state.government.
funding.probably.does.support.departmental.research.
at.public.universities.in.the.United.States..

Whereas.GUF.block.grants.are.reported.separately.
for.Japan,.Canada,.and.European.countries,.the.United.
States.does.not.have.an.equivalent.GUF.category..In.
the. United. States,. funds. to. the. university. sector. are.
distributed. to. address. the. objectives. of. the. federal.
agencies. that. provide. the. R&D. funds.. Nor. is. GUF.
equivalent.to.basic.research..The.treatment.of.GUF.is.
one.of.the.major.areas.of.difficulty.in.making.interna-
tional.R&D.comparisons..In.many.countries,.govern-
ments. support. academic. research. primarily. through.
large. block. grants. that. are. used. at. the. discretion. of.
each. individual.higher. education. institution. to. cover.
administrative,.teaching,.and.research.costs..Only.the.
R&D.component.of.GUF.is.included.in.national.R&D.
statistics,.but.problems.arise.in.identifying.the.amount.
of. the. R&D. component. and. the. objective. of. the. re-
search..Government.GUF.support.is.in.addition.to.sup-
port.provided. in. the. form.of.earmarked,.directed,.or.
project-specific.grants.and.contracts.(funds.for.which.
can.be.assigned.to.specific.socioeconomic.categories)..
In.the.United.States,.the.federal.government.(although.
not.necessarily.state.governments). is.much.more.di-
rectly.involved.in.choosing.which.academic.research.
projects.are.supported.than.are.national.governments.
in.Europe.and.elsewhere..In.each.of.the.European.G-
7.countries,.GUF.accounts. for.50%.or.more.of. total.
government.R&D.to.universities.and.for.roughly.45%.
of.the.Canadian.government.academic.R&D.support..
These. data. indicate. not. only. relative. international.
funding. priorities. but. also. funding. mechanisms. and.
philosophies.regarding.the.best.methods.for.financing.
academic.research.
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Industry’s. share. of. academic. R&D. funding. is. greatest. in.
Russia.(28%.in.2003).and.China.(32%.in.2000).

S&E Fields
Most.countries.supporting.a.substantial.level.of.academic.

R&D.(at.least.$1.billion.PPPs.in.1999).devote.a.larger.pro-
portion.of.their.R&D.to.engineering.and.social.sciences.than.
does. the. United. States. (table. 4-14).. Conversely,. the. U.S..
academic.R&D.effort.emphasizes.the.medical.sciences.and.
natural.sciences.relatively.more.than.do.many.other.OECD.
countries.71. The. latter. observation. is. consistent. with. the.
emphases. in.health.and.biomedical. sciences. for.which. the.
United.States.(and.in.particular.NIH.and.U.S..pharmaceuti-
cal.companies).is.known.

Government R&D Priorities
Analyzing.public.expenditures.for.R&D.by.major.socio-

economic.objectives.shows.how.government.priorities.dif-
fer. considerably. across. countries. and. change. over. time.72.
Within.the.OECD,.the.defense.share.of.governments’.R&D.
financing.declined.from.43%.in.1986.to.29%.in.2001.(table.
4-15)..Much.of.this.decline.was.driven.by.the.United.States,.
where.the.defense.share.of. the.government’s.R&D.budget.
dropped. from. 69%. in. 1986. to. 50%. in. 2001.. The. defense.
share.of.the.U.S..government’s.R&D.budget.is.projected.to.
have.grown.to.57%.in.2005.($75.billion).

Notable.shifts.also.occurred.in.the.composition.of.OECD.
countries’.governmental.nondefense.R&D.support.over.the.Science and Engineering Indicators 2006

Figure 4-44
Academic R&D financed by industry, by selected 
country/OECD: 1981–2003

OECD = Organisation for Economic Co-operation and Development

SOURCE: OECD, Main Science and Technology Indicators (2004). 
See appendix table 4-46.
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Table 4-�4
Share of academic R&D expenditures, by country and S&E field: Selected years, 2000–02
(Percent distribution)

 United 
 States Japan Germany Spain Netherlands Australia Sweden Switzerland
Field (�00�) (�00�) (�00�) (�00�) (�00�) (�000) (�00�) (�00�)

Academic R&D expenditure 
 (�000 PPP $ billions) .................... ��.0 �4.� �.� �.� �.� �.� �.0 �.4
Academic R&D ............................... �00.0 �00.0 �00.0 �00.0 �00.0 �00.0 �00.0 �00.0

NS&E .......................................... ��.� ��.� ��.� ��.� ��.� ��.� ��.� 4�.�
Natural sciences ...................... 40.4 ��.� ��.� ��.� ��.� ��.� ��.4 ��.�
Engineering ............................. ��.� ��.� ��.� ��.� ��.� ��.0 ��.� �.�
Medical sciences ..................... ��.� ��.� ��.� ��.� ��.� �4.� ��.� ��.�
Agricultural sciences ............... �.� 4.� 4.� �.� �.� �.4 �.� NA

Social sciences and humanities .... NA ��.� �0.� ��.� ��.� ��.� ��.� �4.�
Social sciences ........................ �.� NA �.� �4.� NA ��.� ��.� NA
Humanities .............................. NA NA ��.� �.� NA �.� �.0 NA

Academic NS&E
NS&E .......................................... �00.0 �00.0 �00.0 �00.0 �00.0 �00.0 �00.0 �00.0

Natural sciences ...................... 4�.0 ��.� ��.4 4�.� �4.� ��.� ��.� 4�.�
Engineering ............................. ��.� ��.4 ��.� ��.� �0.4 ��.� ��.� �0.�
Medical sciences ..................... ��.� ��.� ��.� ��.� ��.� ��.� ��.� ��.�
Agricultural sciences ............... �.� �.� �.� �.0 �.� �0.� �.� NA

NA = detail not available but included in totals
NS&E = natural sciences and engineering; PPP = purchasing power parity

NOTES: Detail may not add to total because of rounding. Data for years in parentheses.

SOURCES: Organisation for Economic Co-operation and Development, Science and Technology Statistics database (�00�).
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past. two.decades.. In. terms.of.broad.socioeconomic.objec-
tives,.government.R&D.shares.increased.most.for.health.and.
the.environment.73.Growth.in.health-related.R&D.financing.
was.particularly.strong.in.the.United.States,.whereas.many.of.
the.other.OECD.countries.reported.relatively.higher.growth.
in.environmental.research.programs..In.2001.the.U.S..gov-
ernment.devoted.24%.of. its.R&D.budget. to.health-related.
R&D,.making.such.activities.second. in.magnitude.only. to.
defense..Conversely,.the.relative.share.of.government.R&D.
support.for.economic.development.programs.declined.con-
siderably.in.the.OECD,.from.38%.in.1981.to.22%.in.2001..
Economic.development.programs.include.the.promotion.of.
agriculture,. fisheries. and. forestry,. industry,. infrastructure,.
and.energy,.all.activities.for.which.privately.financed.R&D.
is.more.likely.to.be.provided.without.public.support.

Differing.R&D.activities.are.emphasized. in.each.coun-
try’s. governmental. R&D. support. statistics. (figure. 4-45)..
As. noted. above,. defense. accounts. for. a. relatively. smaller.
government.R&D.share.in.most.countries.than.in.the.United.
States..In.recent.years,.the.defense.share.was.relatively.high.
in.Russia,. the.United.Kingdom,.and.France.at.44%,.34%,.
and.23%,.respectively,.but.was.6%.or.less.in.Germany,.Italy,.
Canada,.and.Japan..In.2004,.South.Korea.expended.13%.of.
its.government.R&D.budget.on.defense-related.activities..

Japan.committed.17%.of.its.governmental.R&D.support.
to.energy-related.activities,.reflecting.the.country’s.histori-
cal.concern.over.its.high.dependence.on.foreign.sources.of.
energy.. Canada,. Russia,. and. South. Korea. all. allocate. two.
to.three.times.as.much.of.their.R&D.budgets.to.agriculture.
than.the.other.countries.in.figure.4-45..Space.R&D.is.em-
phasized.most.in.France.and.Russia.(8%.and.10%,.respec-
tively),. whereas. industrial. production. R&D. accounted. for.
10%. or. more. of. governmental. R&D. funding. in. Canada,.
Germany,.Italy,.Russia,.and.South.Korea..Industrial.produc-
tion.and.technology.is.the.leading.socioeconomic.objective.
for.R&D.in.South.Korea,.accounting.for.27%.of.all.govern-
ment. R&D.. This. funding. is. primarily. oriented. toward. the.
development.of.science-intensive.industries.and.is.aimed.at.
increasing.economic.efficiency.and.technological.develop-
ment.74. Industrial. technology. programs. accounted. for. less.
than.1%.of.the.U.S..total..This.figure,.which.includes.mostly.
R&D.funding.by.NIST,.is.understated.relative.to.most.other.
countries.as.a.result.of.data.compilation.differences..In.part,.
the. low. U.S.. industrial. development. share. reflects. the. ex-
pectation. that. firms. will. finance. industrial. R&D. activities.
with. their. own. funds;. in. part,. government. R&D. that. may.
be. indirectly. useful. to. industry. is. often. funded. with. other.
purposes.in.mind.such.as.defense.and.space.(and.is.therefore.
classified.under.other.socioeconomic.objectives).

Table 4-��
Government R&D support for defense and nondefense purposes, all OECD countries: 1981–2001
(Percent)

    Economic
   Health and development  Other
Year Defense Nondefense environment programs Civil space purposes

����..........................................  �4.� ��.4 ��.� ��.� �.� ��.�
����..........................................  ��.� ��.� ��.� ��.� �.� ��.0
����..........................................  ��.� ��.� ��.� ��.� �.� ��.�
���4..........................................  40.� ��.� ��.� ��.� �.� ��.�
����..........................................  4�.4 ��.� �0.0 ��.� �.4 ��.�
����..........................................  4�.4 ��.� �0.0 �4.� �.� ��.�
����..........................................  4�.� ��.� �0.� ��.� �.� ��.�
����..........................................  4�.� ��.� ��.� �0.� �0.0 ��.�
����..........................................  4�.� ��.� ��.4 ��.� �0.� ��.�
���0..........................................  ��.� �0.� ��.� ��.� ��.� ��.�
����..........................................  ��.� ��.� ��.� ��.� ��.� ��.4
����..........................................  ��.� �4.� ��.0 ��.0 ��.� ��.�
����..........................................  ��.� �4.� ��.0 ��.� ��.� ��.�
���4..........................................  ��.� ��.� ��.� ��.� ��.� 40.�
����..........................................  ��.� ��.� ��.� �4.4 ��.� 4�.0
����..........................................  �0.� ��.� ��.� �4.4 ��.� 4�.�
����..........................................  �0.� ��.� ��.� �4.� ��.4 4�.�
����..........................................  �0.0 �0.0 ��.� ��.� ��.4 4�.�
����..........................................  ��.4 �0.� �4.� ��.� �0.� 4�.�
�000..........................................  ��.� ��.� �4.� ��.� �0.0 4�.�
�00�..........................................  ��.� ��.4 ��.� ��.� �0.0 4�.�

OECD = Organisation for Economic Co-operation and Development

NOTE: Nondefense R&D classified as other purposes consists largely of general university funds and nonoriented research programs.

SOURCE: OECD, Main Science and Technology Indicators (�004).
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Compared.with.other.countries,.France.and.South.Korea.
invested. relatively.heavily. in.nonoriented. research.at.22%.
of.government.R&D.appropriations..The.U.S..government.
invested. 6%. of. its. R&D. budget. in. nonoriented. research,.
largely.through.the.activities.of.NSF.and.DOE..

R&D Investments by  
Multinational Corporations 

Multinational.corporations.(MNCs).have.been.expanding.
R&D.outside.their.home.countries.in.recent.decades.(see.side-
bar.“Foreign.Direct.Investment.in.R&D”)..R&D.investments.
by.MNCs,.within.their.affiliates.or.with.external.partners.in.
joint.ventures.and.alliances,.support.the.development.of.new.
products,.services,.and.technological.capabilities..These.in-
vestments.also.serve.as.channels.of.knowledge.spillovers.and.
technology.transfer.that.can.contribute.to.economic.growth.

and.enhance.competitiveness.. International.R&D.links.are.
particularly.strong.between.U.S..and.European.companies,.
especially. in.pharmaceutical,. computer,. and. transportation.
equipment.manufacturing..More.recently,.certain.developing.
or.newly.industrialized.economies.are.emerging.as.hosts.of.
U.S.-owned.R&D,.including.China,.Israel,.and.Singapore..

U.S. Affiliates of Foreign Companies
U.S.. affiliates. of. foreign. companies. have. a. substantial.

presence.in.the.U.S..economy..Their.value.added.as.percent.
of.total.U.S..private.industry.value.added.grew.from.4.9%.
in.1997.to.5.7%.in.2002.(Zeile.2004)..Within.U.S..affiliates,.
the.largest.industries.in.terms.of.value.added.were.wholesale.
trade.(16.8%),.which.includes.large.affiliates.with.substan-
tial.secondary.operations.in.manufacturing,.chemicals.(9.6%),.
transportation. equipment. (7.6%),. and. computer. and. elec-
tronic.products.(4.9%).in.2002.(Zeile.2004:198)..Economic.

Figure 4-45
Government R&D support, by socioeconomic objectives for G-8 countries and South Korea: Selected years, 
2001–04

NOTES: Countries listed in descending order by amount of total government R&D. Data are for years in parentheses. R&D classified according to its primary 
government objective, although may support several complementary goals, e.g., defense R&D with commercial spinoffs classified as supporting defense, 
not industrial development.

SOURCE: Organisation for Economic Co-operation and Development, special tabulations (2005). See appendix table 4-47.
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activities. by.U.S.. affiliates. of. foreign. companies,. including.
production,.employment,.and.R&D.among.others,.reflect.the.
combined.effect.of.new.investment.flows,.either.as.new.facili-
ties.or.through.mergers.and.acquisitions,.as.well.as.changes.
in. their. existing. U.S.. operations.75. According. to. BEA,. new.
investments.flows.in. the.United.States.by.foreign.direct. in-
vestors.(measured.as.investment.outlays.for.businesses.estab-
lished.or.acquired).increased.substantially.between.1998.and.
2000,.before.declining.consecutively.in.2001.and.2002,.along.
with.sluggish.U.S..economic.activity.and.slower.worldwide.
mergers.and.acquisitions.(Anderson.2004).76.

R&D. expenditures. by. majority-owned. U.S.. affiliates. of.
foreign.companies.(henceforth,.U.S..affiliates).grew.substan-
tially. in. the. late.1990s,.concurrently.with. large. investments.
inflows,.followed.by.smaller.but.still.significant.increases.in.
the.early.2000s..In.2002,.R&D.performed.by.majority-owned.
U.S..affiliates.reached.$27.5.billion,.an.increase.of.2.3%.from.
2001.(after.adjusting.for.inflation).(appendix.table.4-48)..By.
comparison,. total.U.S.. industrial.R&D.performance. (which.

includes.all.companies.located.in.the.United.States.regard-
less.of.ownership.status).declined.by.5.6%,.after.adjusting.
for. inflation.. U.S.. affiliates’. R&D. expenditures. accounted.
for.14.2%.of.total.U.S..industrial.R&D.performance.in.2002.
compared.with. just.above.13%.from.1998. to.2001.(figure.
4-46)..Of. the.$27.5.billion. in.R&D.performed.by.U.S..af-
filiates. in. 2002,. $24.9.billion.was.performed. for. affiliates.
themselves;.$2.1.billion. for.others. (including. their. foreign.
parents.and.affiliates.of.the.same.company.located.outside.
the.United.States);.and.$555.million.was.performed.for.the.
U.S..federal.government.(appendix.table.4-50)..

Manufacturing.accounted.for.about.three-fourths.of.U.S..
affiliates’.R&D,.including.29%.in.chemicals,.18%.in.com-
puter. and. electronic. products,. and. 12%. in. transportation.
equipment.(table.4-16;.appendix.table.4-49)..U.S..affiliates.
owned.by.European.parent.companies.accounted.for.three-
fourths. ($20.7. billion. of. $27.5. billion). of. U.S.. affiliates.
R&D.in.2002.(figure.4-47),. reflecting.their.sizable. invest-
ment.shares.in.the.U.S..economy.and.their.focus.in.R&D-
intensive. industries.. German-owned. affiliates. classified. in.
transportation.equipment.performed.$2.4.billion.of.R&D.in.
2002,.which.represented.75%.of.all.U.S..affiliates’.R&D.in.
this.industry.and.42%.of.total.R&D.performed.by.German-
owned.U.S..affiliates.(table.4-16)..On.the.other.hand,.Swiss-.
and.British-owned.affiliates.were.notable.within.chemicals,.
which.includes.pharmaceuticals.and.medicines,.performing.
a.combined.57%.of.chemicals.R&D.by.U.S..affiliates.

Majority-owned. U.S.. affiliates. of. foreign. companies.
employed.128,100.R&D.personnel.in.2002,.up.0.6%.from.
2001.77.Over.the.same.period,.affiliates’.overall.employment.

Foreign Direct Investment in R&D  
Direct.investment.refers.to.the.ownership.of.produc-

tive.assets.outside. the.home.country.by.multinational.
corporations.(MNCs)..More.specifically,.the.U.S..Bu-
reau. of. Economic. Analysis. (BEA). defines. direct. in-
vestment. as.ownership.or. control. of.10%.or.more.of.
the.voting.securities.of.a.business.in.another.country..A.
company.located.in.one.country.but.owned.or.controlled.
by.a.parent.company.in.another.country.is.known.as.an.
affiliate..Affiliate.data.used.in.this.section.are.for.major-
ity-owned.affiliates,.i.e.,.those.in.which.the.ownership.
stake.of.parent.companies.is.more.than.50%..Statistics.
on.R&D.by.affiliates.of.foreign.companies.in.the.United.
States.and.by.foreign.affiliates.of.U.S..MNCs.and.their.
parent.companies.are.part.of.operations.data.obtained.
from.BEA’s.Survey.of.Foreign.Direct.Investment.in.the.
United.States.(FDIUS).and.BEA’s.Survey.of.U.S..Di-
rect.Investment.Abroad.(USDIA),.respectively..Opera-
tions.data.exclude.depository.institutions.and.are.on.a.
fiscal-year.basis.

Global.R&D.supports.a.range.of.objectives,.from.
production. to. technology. adaptation. to. development.
of. new. products. or. services. (Kumar. 2001;. Niosi.
1999)..The.location.decision.for.global.R&D.sites.is.
driven.by.(1).market-based.and.science-based.factors,.
ranging.from.cost.considerations.and.the.pull.of.large.
markets. to. the. search. for. location-specific. expertise.
(von.Zedtwitz.and.Gassmann.2002);. (2). the.balance.
between.home-.and.overseas-based.advantages.in.ad-
vancing. corporate. technology. goals. (Bas. and. Sierra.
2002);.and.(3).the.focus.of.R&D.in.terms.of.research.
or.development..Barriers.or.challenges.include.intel-
lectual.property.protection.and.coordination.and.man-
agement.issues.(EIU.2004)..

Constant U.S. dollars (billions) (bars) Percent (line)
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NOTE: Affiliates’ data are for majority-owned companies and are 
preliminary estimates for 2002.

SOURCES: National Science Foundation, Division of Science 
Resources Statistics, Survey of Industrial Research and 
Development (annual series); and U.S. Department of Commerce, 
Bureau of Economic Analysis, Survey of Foreign Direct Investment in 
the United States (annual series).

Figure 4-46
R&D performed by U.S. affiliates of foreign 
companies and share of total U.S. industry R&D: 
1997–2002
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Furthermore,. the. geographic. distribution. of. these. expendi-
tures.has.evolved. to. reflect. the.extent.of.globalization. (figure.
4-48)..In.1994,.major.developed.economies.or.regions.(Can-
ada,.Europe,.and.Japan).accounted.for.90%.of.overseas.R&D.
expenditures.by.U.S..MNCs..By.2001,. this.combined.share.
was.down.to.80%..81.The.change.reflects.modest.expenditures.
growth.in.European.locations,.compared.with.larger.increases.
in.Asia.(outside.Japan).and.in.Israel..Nevertheless,.affiliates.
located.in.Europe.accounted.for.at.least.60%.of.these.R&D.
expenditures.in.2001.and.in.2002,.led.by.the.United.Kingdom.
and.Germany.(figure.4-47;.appendix.table.4-51).

R&D. expenditures. by. foreign. affiliates. in. mainland.
China.and.Singapore.accelerated.in.1999,.exceeding.half.a.
billion.dollars.annually.since.2000..By.2002,.they.became,.
respectively,.the.second.and.third.largest.Asia-Pacific.hosts.
of.U.S..R&D.after.Japan.and.ahead.of.Australia,.according.
to.available.data.(appendix.table.4-51).82.

Brazil.and.Mexico.have.represented.around.80%.or.more.
of.R&D.expenditures.by.U.S..MNCs.in.Latin.America.since.
1994..Finally,.Israel.and.South.Africa.represent.virtually.all.
of.the.R&D.expenditures.by.U.S..MNCs.in.their.respective.
regions.over.the.same.period.(appendix.table.4-51).

Three. manufacturing. industries. accounted. for. most. for-
eign.affiliate.R&D.in.2002:. transportation.equipment.(28%),.
computer. and. electronic. products. (25%),. and. chemicals. (in-
cluding. pharmaceuticals). (23%). (table. 4-18;. appendix. table.

declined.by.3.1%..Manufacturing.affiliates.represented.41%.
of.affiliates’.overall.employment.but.over. three-fourths.of.
R&D.employment.in.2002,.consistent.with.their.large.share.
in.R&D.expenditures..For.trends.in.R&D.employment.in.all.
U.S..affiliates.of.foreign.companies.in.the.1990s,.see.NSF/
SRS.(2004b).

U.S. MNCs and Their Overseas R&D
In.2002,.majority-owned.foreign.affiliates.of.U.S..MNCs.

(henceforth,. foreign. affiliates),. performed. $21.2. billion. in.
R&D.abroad,.up.5.6%.from.2001,.after.adjusting.for.infla-
tion.78. Except. for. 2001,. R&D. expenditures. by. foreign. af-
filiates.increased.annually.from.1994.to.2002.(table.4-17)..
After. modest. increases. through. 1998,. affiliates’. R&D. ex-
penditures.accelerated.in.1999,.in.part.due.to.international.
mergers.and.acquisitions..

U.S.. MNCs. comprise. U.S.. parent. companies. plus. their.
foreign.affiliates.79.From.1994. to.2002,.more. than.85%.of.
the. combined. global. R&D. expenditures. by. U.S.. MNCs.
were.performed.at.home. (table.4-17)..However,.R&D.ex-
penditures.by.foreign.affiliates.grew.at.a.faster.rate.(average.
annual.rate.of.7.5%).over.this.period.than.did.R&D.expen-
ditures.by.their.U.S..parent.companies.at.home.(5.3%)..Con-
sequently,.the.share.of.foreign.affiliates’.R&D.expenditures.
within. the. global. MNC. increased. from. 11.5%. in. 1994. to.
13.3%.in.2002..80

Table 4-��
R&D performed by majority-owned affiliates of foreign companies in United States, by selected NAICS industry 
of affiliate and country/region: 2002
(Millions of current U.S. dollars)

         Professional,
     Computer   Trans-  technical,
 All     and electronic  Electrical  portation  scientific
Country/region industries Total Chemicals Machinery products equipment equipment Information services

All countries ............................... ��,�0� �0,��� �,��� ���� 4,��� ��� �,��� ��� ��4
Canada .................................. �,��� ���4 �� � D D D D 4�
Europe ................................... �0,��� ��,��� �,��4 ��0� ���� ��� �,��0 4�� ���

France ................................ �,��0 �,0�� ��� �� ��� ��4 �� �0� ��
Germany............................. �,��� �,��� �,��� ���0 �� �4 ���4 D 0
Netherlands ........................ �,��� �,��4 4�� ��4 ��� � �� 0 ��
Switzerland ......................... �,��� �,��0 �,�0� �� �0 D 0 D D
United Kingdom .................. �,4�� �,��� �,0�� �� ���� �� ��� ��� D

Asia/Pacific............................. �,��� �,��� ��� D 4�� �� ��� D �00
Japan .................................. D �,��� ��� �� 4�� �� ��� D ���

Latin America/other 
 Western Hemisphere .............. �,0�� �4� 0 ��4 D D 0 —  0
Middle East ............................ D D D 0 �� 0 0 �� 0
Africa ...................................... �� D D 0 0 0 0 D 0

— = ≤ $�00,000; D = data withheld to avoid disclosing operations of individual companies
NAICS = North American Industry Classification System 

NOTES: Preliminary �00� estimates for majority-owned (>�0%) nonbank affiliates of nonbank U.S. parents by country of ultimate beneficial owner and 
industry of affiliate. Expenditures included for R&D conducted by foreign affiliates, whether for themselves or others under contract. Expenditures excluded 
for R&D conducted by others for affiliates under contract.

SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, Survey of Foreign Direct Investment in the United States (annual series),  
http://www.bea.gov/bea/di/di�fdiop.htm. See appendix tables 4-4� and 4-4�.
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NOTES: Preliminary estimates for 2002. Regional totals for foreign affiliates of U.S. multinational corporations located in Europe and in Latin America and
other Western Hemisphere are sums computed by National Science Foundation based on available country data for those regions. Data for foreign 
affiliates located in Africa and for U.S. affiliates of foreign companies from Middle East are for 2001.

SOURCES: U.S. Department of Commerce, Bureau of Economic Analysis, Survey of Foreign Direct Investment in the United States; and Survey of U.S. 
Direct Investment Abroad. See appendix tables 4-48 and 4-51.

Figure 4-47
R&D performed by U.S. affiliates of foreign companies in U.S. by investing region and by foreign affiliates of 
U.S. multinational corporations by host region: 2002 or latest year

$0.03$1.04

$0.68
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$1.58

$3.26

$3.88
$20.74
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$0.89

$0.04

Table 4-��
R&D performed by parent companies of U.S. multinational corporations and their majority-owned foreign 
affiliates: 1994–2002

Year U.S. parents MOFAs Total MNCs U.S. parents MOFAs

���4...................................................  ��,��4 ��,��� �0�,4�� ��.� ��.�
����...................................................  ��,��� ��,��� ��0,�4� ��.� ��.4
����...................................................  �00,��� �4,0�� ��4,��0 ��.� ��.�
����...................................................  �0�,�00 �4,��� ���,��� ��.0 ��.0
����...................................................  ���,��� �4,��4 ���,44� ��.� ��.4
����...................................................  ���,��� ��,�44 �44,4�� ��.4 ��.�
�000...................................................  ���,4�� �0,4�� ���,��4 ��.� ��.�
�00�...................................................  �4�,0�� ��,�0� ���,��� ��.� ��.�
�00�...................................................  ���,��� ��,��� ���,��� ��.� ��.�

MNC = multinational corporation; MOFA = majority-owned foreign affiliate

NOTES: Detail may not add to total because of rounding. MOFAs are affiliates in which combined ownership of all U.S. parents is >�0%. See appendix 
tables 4-�� and 4-��.

SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, Survey of U.S. Direct Investment Abroad (annual series), http://www.bea.gov/ 
bea/di/di�usdop.htm.
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4-52)..The.largest.nonmanufacturing.R&D-performing.indus-
try.was.professional,.technical,.and.scientific.services.(which..
include. R&D. and. computer. services),. with. 6%. of. the. to-
tal..The.industry.distribution.in.European.locations.is.simi-
lar.to.the.average.across.all.host.countries,.whereas.half.of.
affiliates’.R&D.expenditures.in.Canada.and.Japan.are.per-
formed. by. affiliates. classified. in. transportation. equipment.
and.chemicals,. respectively..More. than.half.of. foreign.af-
filiates’. R&D. located. in. the. Asia-Pacific. region. and. in..
Israel.was.performed.by.affiliates.classified.in.computer.and.
electronic.products.83

Comparison of R&D Expenditures by U.S. 
Affiliates of Foreign Companies and Foreign 
Affiliates of U.S. MNCs 

From.1997.to.2002,.R&D.expenditures.by.U.S..affiliates.
of.foreign.companies.grew.faster.than.did.R&D.expenditures.
of. foreign. affiliates. of. U.S.. MNCs. (9.8%. average. annual.
growth.rate.and.7.7%,.respectively)..The.difference.between.
these. two. indicators. of. international. R&D. activity. in. the.
United.States.and.activity.by.U.S..MNCs.overseas. jumped.
by.$5.billion.to.$7.7.billion.at.the.start.of.the.movement.by.
foreign.MNCs.in.1998.toward.large.U.S..investments..Since.
then,. this. difference. has. remained. between. $5.7. and. $6.7.
billion.(figure.4-49),.or.close.to.3%.of.total.U.S..industrial.
R&D..At.the.regional.level,.R&D.expenditures.by.European-
owned.companies. in. the.United.States.accounted.for.most.
of. this. difference.. Within. chemical. manufacturing. (which.
includes. pharmaceuticals. and. medicines),. affiliates. of. for-
eign.companies.in.the.United.States.performed.$3.2.billion.
more.in.R&D.expenditures.compared.with.foreign.affiliates.
of.U.S..MNCs..Conversely,.foreign.affiliates.of.U.S..MNCs.
classified. in. transportation. equipment. performed. $2.7. bil-
lion.more.in.R&D.expenditures.compared.with.transporta-
tion.equipment.affiliates.of.foreign.companies.in.the.United.
States..For.information.on.an.ongoing.project.investigating.
the. development. of. integrated. statistical. information. on.
these.U.S..and.cross-border.R&D.investments,.see.sidebar.
“Indicators.Development.on.R&D.by.MNCs.”

Percent
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Figure 4-48
Regional shares of R&D performed abroad by
foreign affiliates of U.S. MNCs: 1994–2002

MNC = multinational corporation; OWH = other Western Hemisphere

NOTES: Data for majority-owned affiliates. Preliminary estimates for 
2002. Preliminary estimates for regional totals for Africa, Europe, and 
Latin America and other Western Hemisphere are not available. 

SOURCE: U.S. Department of Commerce, Bureau of Economic 
Analysis, Survey of U.S. Direct Investment Abroad (annual series). 
See appendix table 4-51.
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Table 4-��
R&D performed overseas by majority-owned foreign affiliates of U.S. parent companies, by selected NAICS 
industry of affiliate and country/region: 2002
(Millions of current U.S. dollars)

         Professional,
     Computer and   Trans-  technical,
 All     electronic  Electrical  portation  scientific
Country/region industries Total Chemicals Machinery products equipment equipment Information services

All countries ............................... ��,��� ��,��� 4,��� �4� �,��� 4�� �,��� �0� �,���
Canada .................................. �,�4� �,��� 4�� �� ��0 �� �,��0 �� ��
Europe ................................... Da ��,��� �,�0� 4�� �,��� ��� 4,��� ��0 D

France ................................ �,4�0 �,��� ��� �� �4� �0 ��� D ��
Germany............................. �,�0� �,��� ��� �4� ��� ��� �,��� � ��
Sweden .............................. �,��� �,��� �� �� �� D D 0 D
Switzerland ......................... 40� ��� 4� �� 4� D D � D
United Kingdom .................. �,��� �,��� �,��� �40 ��� �4 ��4 �� 400

Asia/Pacific............................. �,��� �,��0 ��0 �� �,0�4 D D D D
Australia.............................. ��� ��� �� � �� —  ��0 0 ��
China .................................. �4� �0� �� � D D � D D
Japan .................................. �,4�� �,��� ��� �0 ��� D �� D D
South Korea ....................... ��� �4� �0 �� �0 � �� � �
Singapore ........................... ��� ��� �� —  ��0 � D � �
Taiwan ................................ �0 D �� � �� 0 D D �

Latin America/other 
 Western Hemisphere............ Da ��� ��� �� �� D ��� D D

Brazil .................................. �0� ��� �� �� �0 D D D �
Mexico ................................ ��4 ��� 4� � � � D 0 D

Middle East ............................ ��� ��0 � � 4�� 0 0 �� D
Israel ................................... ��� ��0 � � 4�� 0 0 �� D

Africa ...................................... Da �� �� � 0 0 D — —

— = ≤ $�00,000; D = data withheld to avoid disclosing operations of individual companies
NAICS = North American Industry Classification System

aCorresponding values for �00� were $��,0�0 million (Europe), $��� million (Latin America/other Western Hemisphere), and $�� million (Africa).

NOTES: Preliminary �00� estimates for majority-owned (>�0%) nonbank affiliates of nonbank U.S. parents by country of ultimate beneficial owner and 
industry of affiliate. Expenditures included for R&D conducted by foreign affiliates, whether for themselves or others under contract. Expenditures excluded 
for R&D conducted by others for affiliates under contract.

SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, Survey of U.S. Direct Investment Abroad (annual series), http://www.bea.gov/bea/
di/di�usdop.htm. See appendix table 4-��.
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In. recognition. of. the. increasing. international. dimen-
sions. of. U.S.. R&D,. the. National. Science. Foundation.
(NSF).Division.of.Science.Resources.Statistics.proposed.
and.funded.a.3-year.exploratory.project.aimed.at.the.inte-
gration.of.statistical.information.from.the.Bureau.of.Eco-
nomic.Analysis’.(BEA’s).international.investment.surveys.
with.the.NSF.Survey.of.Industrial.Research.and.Develop-
ment,.which.is.conducted.by.the.U.S..Census.Bureau...

The.study.demonstrated.the.feasibility.of.linking.com-
panies.covered.in.the.BEA.MNC.surveys.with.those.cov-

ered.by.the.NSF.Survey.of.Industrial.R&D..The.study.also.
generated.statistical.benefits.by.expanding.the.sampling.
frame. of. participant. surveys.. Further,. the. project. con-
firmed.that,.for.the.most.part,.the.data.reported.to.the.U.S..
Census.Bureau.and.BEA.are.comparable,.and.it.also.docu-
mented.definitional. and.methodological.differences. that.
warrant.further.statistical.and.analytical.investigation..If.
future.links.are.undertaken,.integrated.data.may.support.a.
richer.analysis.of.R&D.patterns,.including.MNCs’.R&D.
spending.by.character.of.work.and.by.state.location.

Indicators Development on R&D by MNCs 
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Conclusion
The. rapid. growth. in. R&D. investment. in. the. United.

States.from.1994.to.2000.fell.victim.to.stock.market.decline.
and.slower.economic.pace.in.the.first.years.of.the.21st.cen-
tury..As.a.result,.U.S..R&D.experienced.its.first.decline.in.
almost.50.years.in.2002..The.decline.lasted.only.1.year.as.
R&D.growth.accelerated.in.2003.and.2004..

Reaction.to.acts.of.terrorism.and.military.mobilizations.
have. reversed. a. declining. trend. in. the. U.S.. government’s.
share.of.defense-related.R&D..Other.countries.throughout.
the.world.have.maintained.their.focus.on.nondefense.R&D.
and.have.attempted.to.take.proactive.steps.toward.intensify-
ing.and.focusing.their.national.R&D.activity..These.steps.
range.from.increasing.general.government.spending.to.fos-
tering.high-technology.industrial.clusters..

The.locus.of.R&D.activities.is.also.shifting.as.a.reflection.
of.broad.technological.changes.and.new.scientific.research.
opportunities.. Industrial. R&D. is. increasingly. undertaken.
in.service.(versus.manufacturing).industries,.and.much.of.
the.industrial.R&D.growth.has.occurred.in.biotechnology.
and. information. technology.. Moreover,. federal. research.
funds.have.shifted.markedly.toward.the.life.sciences.over.
the.past.decade.

Cross-country.R&D.investments.through.MNCs.contin-
ue.to.be.strong.between.U.S..and.European.companies..At.
the.same. time,.certain.developing.or.newly. industrialized.
economies.are.emerging.as.significant.hosts.of.U.S.-owned.
R&D,.including.China,.Israel,.and.Singapore..U.S..MNCs.

continued. expanding. R&D. activity. overseas,. but. foreign.
MNCs.in.the.United.States.have.increased.their.R&D.ex-
penditures.even.more.

The.significance.of.these.trends.for.the.R&D.enterprise,.
national.competitiveness,.and.public.policy.is.difficult.to.as-
sess..For.example,.MNC.trends.reflect.the.combined.effect.
of.different.investment.strategies.including.mergers.and.ac-
quisitions,.the.establishment.of.new.facilities,.and.changes.
in.existing.laboratories,.service.centers,.and.manufacturing.
plants..Furthermore,.no.information.exists.below.aggregate.
R&D.expenditures.for.MNC.data.

In.part.to.address.these.challenges,.NSF,.in.partnership.
with.the.U.S..Census.Bureau,.which.conducts.the.NSF.Survey.
of.Industrial.Research.and.Development,.and.BEA,.which.
conducts.the.international.investment.surveys,.completed.a.
study.aimed.at.developing.a.methodology.to.integrate.infor-
mation.from.the.different.surveys..The.study.demonstrated.
the.feasibility.of.linking.this.information..If.future.links.are.
undertaken,.integrated.data.may.yield.new.indicators.such.
as.MNCs’.R&D.spending.by.character.of.work.and.by.state..
location.. A. separate. statistical. project. between. NSF. and.
BEA,.which.also.publishes.GDP.and.other.national.econom-
ic.accounts.data,.is.directed.at.integrating.R&D.expenditure.
data.into.national.accounts.methodology.by.means.of.a.satel-
lite.account.for.R&D..A.satellite.account.framework.recog-
nizes.the.investment.characteristics.of.R&D,.facilitating.the..
measurement.and.assessment.of. its. role. in. long-term.pro-
ductivity. and. economic. growth.. Additional. investigations.
on.the.role.of.partnerships,.joint.ventures,.and.transactions.
in.R&D.services.are.warranted.in.an.increasingly.diffused.
web.of.R&D.and.innovation.players.across.the.globe.

Notes
1.. Growth. in. the. R&D/GDP. ratio. does. not. necessarily.

imply.increased.R&D.expenditures..For.example,.the.rise.in.
R&D/GDP.from.1978.to.1985.was.due.as.much.to.a.slow-
down. in. GDP. growth. as. it. was. to. increased. spending. on.
R&D.activities.

2..Expenditures.R&D.performance.are.used.as.a.proxy.
for. actual. R&D. performance.. In. this. chapter,. the. phrases.
R&D performance.and.expenditures for R&D performance.
are.interchangeable.

3..See.appendix.table.4-1.for.the.GDP.implicit.price.de-
flators.used.to.adjust.expenditures.to.account.for.inflation.

4.. For. most. manufacturing. industries,. the. U.S.. Small.
Business.Administration.defines.small firm.as.one.with.500.
or.fewer.employees..The.share.of.company-financed.R&D.
performed.by.these.firms.grew.from.10%.in.1990.to.a.peak.
of.20%.in.1999.

5..FFRDCs.are.R&D-performing.organizations. that.are.
exclusively.or.substantially.financed.by.the.federal.govern-
ment.either.to.meet.a.particular.R&D.objective.or,.in.some.
instances,. to.provide.major. facilities.at.universities. for. re-
search. and. associated. training. purposes.. Each. FFRDC. is.
administered.either.by.an.industrial.firm,.a.university,.or.a.

Current U.S. dollars (billions) 
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MNC = multinational corporation

NOTES: Data for majority-owned affiliates. Balance is R&D by U.S. 
affiliates of foreign companies minus R&D of foreign affiliates of U.S. 
MNCs.

SOURCES: U.S. Department of Commerce, Bureau of Economic 
Analysis, Survey of Foreign Direct Investment in the United States 
(annual series); and Survey of U.S. Direct Investment Abroad (annual 
series). See appendix tables 4-48 and 4-51.

Figure 4-49
R&D by U.S. affiliates of foreign companies and 
foreign affiliates of U.S. MNCs: 1997–2002 
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nonprofit. institution.. In. some. of. the. statistics. provided. in.
this.chapter,.FFRDCs.are.included.as.part.of.the.sector.that.
administers. them.. In. particular,. statistics. on. the. industrial.
sector.often.include.industry-administered.FFRDCs.because.
some.of.the.statistics.from.the.NSF.Survey.of.Industrial.Re-
search. and. Development. before. 2001. cannot. be. separated.
from.the.FFRDC.component.

6.. Recent. methodological. improvements. in. the. estima-
tion.of.total.academic.R&D.have.resulted.in.a.break.in.the.
time. series.. Data. for. years. before. 1998. are. slightly. over-
stated.compared.with.the.data.for.later.years..See.NSF/SRS.
(forthcoming).for.details.on.the.changes.to.methodology.

7..These.findings.are.based.on.performer-reported.R&D.
levels..In.recent.years,.increasing.differences.have.been.de-
tected.in.data.on.federally.financed.R&D.as.reported.by.fed-
eral.funding.agencies.and.by.performers.of.the.work.(most.
notably,. industrial.firms.and.universities)..This.divergence.
in.R&D.totals.is.discussed.later.in.this.chapter..(See.sidebar,.
“Tracking.R&D:.Gap.Between.Performer-.and.Source-Re-
ported.Expenditures.”)

8.. The. latest. data. available. on. the. state. distribution. of.
R&D. performance. are. for. 2003.. In. 2003,. $277.5. billion.
of.the.$291.9.billion.total.U.S..R&D.could.be.attributed.to.
expenditures. within. individual. states,. with. the. remainder.
falling. under. an. undistributed. “other/unknown”. category..
Approximately.two-thirds.of.the.R&D.that.could.not.be.as-
sociated.with.a.particular.state.was.R&D.performed.by.the.
nonprofit.sector.

9..Rankings.do.not.take.into.account.the.margin.of.error.
of.estimates.from.sample.surveys..NSF,.Division.of.Science.
Resources.Statistics,.Survey.of.Industrial.Research.and.De-
velopment,. 2005.. Available. at. http://www.nsf.gov/sbe/srs/
indus/start.htm.

10..GSP.is.often.considered.the.state.counterpart.of.the.
nation’s.GDP..GSP.is.estimated.by.summing.the.value add-
ed.of.each.industry.in.a.state..Value.added.for.an.industry.
is.equivalent.to.its.gross.output.(sales.or.receipts.and.other.
operating.income,.commodity.taxes,.and.inventory.change).
minus. its. intermediate. inputs. (consumption. of. goods. and.
services.purchased.from.other.U.S..industries.or.imported)..
U.S.. Bureau. of. Economic. Analysis,. Gross State Product.
(Washington,. DC,. 2003).. (See. http://www.bea.gov/bea/re-
gional/docs/Regional_GSP.pdf)

11.. Federal. intramural. R&D. includes. costs. associated.
with. the. administration. of. intramural. and. extramural. pro-
grams.by.federal.personnel.as.well.as.actual.intramural.R&D.
performance..This.explains.the.large.amount.of.federal.in-
tramural.R&D.reported.within.the.District.of.Columbia..

12..http://www.thirdfrontier.com/overview.asp.
13.. For. most. manufacturing. industries,. the. U.S.. Small.

Business.Association.has.established.a.size.standard.of.500.
employees..The.NSF.Survey.of.Research.and.Development.
in.Industry.does.not.sample.companies.with.fewer.than.five.
employees.because.of.concerns.over.respondent.burden.

14..A. similar.measure.of.R&D. intensity. is. the. ratio.of.
R&D. to. value added. (sales. minus. the. cost. of. materials)..

Value.added.is.often.used.in.studies.of.productivity.because.
it.allows.analysts.to.focus.on.the.economic.output.attribut-
able.to.the.specific.industrial.sector.in.question.by.subtract-
ing.materials.produced.in.other.sectors..For.a.discussion.of.
the. connection. between. R&D. intensity. and. technological.
progress,. see,. for. example,. R.. Nelson,. Modeling. the. con-
nections.in.the.cross.section.between.technical.progress.and.
R&D.intensity,.RAND Journal of Economics.19(3).(Autumn.
1988):478–85.

15..Industry-level.estimates.are.complicated.by.the.fact.that.
each.company’s.R&D.is.reported.in.only.one.industry..(See.
sidebar,.“Industry.Classification.Complicates.Analysis.”)

16..Details.on.how.companies.are.assigned.industry.codes.
in.the.NSF.Survey.of.Industrial.Research.and.Development.
can. be. found. on. the. NSF. website. (http://www.nsf.gov/sta-
tistics/nsf02312/sectb.htm#frame).. NSF,. Division. of. Sci-
ence.Resources.Statistics,.Survey.of.Industrial.Research.and..
Development,. 2003.. Available. at. http://www.nsf.gov/.
sbe/srs/indus/start.htm.

17..Lower.bound.analyst.estimates.will.be.given.in.cases.
where.disclosure.of.company-reported.data.or.classification.
issues.prevents.the.publication.of.total.estimates.from.sur-
vey.data.

18.. Methodological. differences. between. the. PhRMA.
Annual.Membership.Survey.and.the.NSF.Survey.of.Indus-
trial.Research.and.Development.make.it.difficult.to.directly.
compare.estimates.from.the.two.surveys..For.example,.the.
PhRMA.survey.definition.of.R&D.includes.Phase.IV.clini-
cal.trials.whereas.the.NSF.survey.definition.does.not.

19..Although.disclosure.of.federal.R&D.funding.prohib-
ited.the.precise.tabulation.of.total.R&D.performance.for.this.
industry,.total.R&D.was.at.least.$27.4.billion.in.2003.

20..The.introduction.of.a.more.refined.industry.classifi-
cation. scheme. in.1999.allowed.more.detailed. reporting. in.
nonmanufacturing.industries..For.the.cited.2003.statistic,.the.
R&D.of.companies.in.software,.other.information,.and.com-
puter. systems. design. and. related. services. industries. were.
combined.. These. three. industries. provided. the. closest. ap-
proximation. to. the.broader.category.cited. for.earlier.years.
without.exceeding.the.coverage.of.the.broader.category.

21..NAICS-based.R&D.estimates.are.only.available.back.
to.1997..Estimates.for.1997.and.1998.were.bridged.from.a.
different.industry.classification.scheme..Total.R&D.for.this.
sector.has.grown.from.$9.2.billion.in.1997.to.$17.6.billion.
in.2003.

22..Company.annual.reports.accessed.25.March.2005.at.
http://www.sec.gov/edgar.shtml.. Because. R&D. expenses.
reported.on.financial.documents.differ.from.the.data.report-
ed.on.the.NSF.Survey.of.Industrial.Research.and.Develop-
ment,.direct.comparisons.of.these.sources.are.not.possible..
See.C..Shepherd.and.S..Payson,.U.S. R&D Corporate R&D.
(Washington,.DC:.National.Science.Foundation,.2001).for.
an.explanation.of.the.differences.between.the.two..

23..FASB,.SFAS.123.(Dec..2004).(http://www.fasb.org/
pdf/fas123r.pdf)..
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24..Microsoft.Corporation,.2004.Microsoft.Annual.Re-
port,.Note.13.

25..DOD.reports.development.obligations.in.two.catego-
ries:.advanced technology development,.which.is.similar.in.
nature.to.development.funded.by.most.other.agencies,.and.
major systems development,.which. includes.demonstration.
and. validation,. engineering. and. manufacturing. develop-
ment,.management.and.support,.and.operational.systems.de-
velopment.for.major.weapon.systems.

26.. In.2005,.73%.of.all.federal.research.funding.was.al-
located.through.competitive.merit.review.processes..Fifteen.
percent. was. merit. reviewed,. but. competition. was. limited.
to.a.select.pool.of.applicants.such.as.federal.laboratories.or.
FFRDCs..Seven.percent.was.awarded. to.performers. for. in-
herently.unique.research.without.competitive.selection..The.
remaining.4%.was.allocated.to.specific.performers.at.the.re-
quest.of.Congress.(U.S..OMB.2005).

27..Since.2003.one.new.FFRDC.has.been.established:.the.
Homeland.Security.Institute.in.Arlington,.Virginia.

28..Most.of.the.$2.5.trillion.federal.budget.is.reserved.for.
mandatory.items.such.as.Social.Security,.Medicare,.pension.
payments,.and.payments.on.the.national.debt..See.appendix.
table.4-28.for.historical.data.on.federal.outlays.and.R&D.

29..For.tax.purposes,.R&D.expenses.are.restricted.to.the.
somewhat. narrower. concept. of. research. and. experimental.
(R&E). expenditures.. Such. expenditures. are. limited. to. ex-
perimental.or.laboratory.costs.aimed.at.the.development.or.
improvement.of.a.product.in.connection.with.the.taxpayer’s.
business..Furthermore,.the.R&E.tax-credit.applies.to.a.sub-
set.of.R&E.expenses.based.on.additional.statutory.require-
ments..See.Section.41.of. the.U.S.. Internal.Revenue.Code.
(U.S..Code.of.Federal.Regulations,.Title.26)..For.further.de-
tails.on.the.R&E.tax.credit.and.a.separate.tax.R&E.incentive,.
the.R&E.tax.expensing.allowance,.see.NSF/SRS.(2005).and.
references.therein..

30.. Both. indirect. incentives. and. direct. federal. funding.
are.federal.expenses..Tax. incentives.generate. tax.expendi-
tures:.government. revenue. losses.due. to. tax. exclusions.or.
deductions..For.estimates.of. tax.expenditures.arising. from.
the.R&E.tax.credit,.see.OMB.(2005).

31..Public.Law.No..108-311,.Title.III,.Section.301..The.
R&E. tax. credit. was. not. in. place. for. activities. conducted.
from.July.1995.to.June.1996.

32..The.effective.rate.is.considered.to.be.lower.than.this.
statutory.rate.due.in.part.to.limitations.involving.other.busi-
ness.credits.and.allowances.

33.. Exclude. data. from. IRS. tax. forms. 1120S. (S. corpo-
rations),. 1120-REIT. (Real. Estate. Investment. Trusts),. and.
1120-RIC. (Regulated. Investment. Companies).. The. latest.
available. data. for. R&E. claims. at. the. time. of. this. writing.
were.for.2001..

34..In.this.section,.the.term.contract.R&D.is.used.generi-
cally.to.denote.a.transaction.with.external.parties.involving.
R&D.payments.or.income,.regardless.of.the.actual.legal.form.
of.the.transaction..Data.in.this.section.cover.R&D.contract.
expenses.paid.by.U.S..R&D.performers.(using.company.and.

other.nonfederal.R&D.funds).to.other.domestic.companies..
Data.on.contract.R&D.expenses.by.domestic.companies.that.
do.not.perform.internal.R&D.or. that.contract.out.R&D.to.
companies.located.overseas.are.not.available..

35..Three-fourths.of.contracted-out.R&D.paid.by.phar-
maceutical. companies. was. performed. by. other. private.
companies..The.balance.was.performed.by.universities.and.
colleges,.other.nonprofit.organizations,.and.other.organiza-
tions..Further. analysis. for.other. industries. is.precluded.by.
large.amounts.of.undistributed.contract.R&D.expenses.

36..For.conceptual,.policy,. and.measurement. issues. re-
garding.indicators.of.technology.alliances,.J.E..Jankowski,.
A.N..Link,.and.N.S..Vonortas,.Strategic Research Partner-
ships: Proceedings From an NSF Workshop,. NSF. 01-336.
(Arlington,. VA:. National. Science. Foundation,. 2001);. and.
B..Bozeman.and. J.S..Dietz.. 2001..Strategic. research.part-
nerships:.Constructing.policy-relevant.indicators,.Journal of 
Technology Transfer 26:385–93.

37.. Further,. industrial. technology. alliances. have. been.
found. to. be. countercyclical,. whereby. companies. turn. to.
partners. to. leverage. scarce. or. more. costly. investment. op-
portunities.in.the.face.of.a.slower.economy.(Brod.and.Link.
2001;.Link,.Paton,.and.Siegel..2002;.Vonortas.and.Hagedo-
orn.2003).

38..As. amended.by. the.National.Cooperative.Research.
and.Production.Act.(NCRPA).of.1993.(Public.Law.103-42)..
See.U.S..Code.Title.15,.Chapter.69..

39..The.amendment.was.instituted.by.the.Cooperative.Re-
search.and.Technology.Enhancement.(CREATE).Act.of.2004.
(Public.Law.108-453).and.applies. to.patents. resulting. from.
joint.research.as.long.as.the.claimed.invention.is.within.the.
scope.of.a.written.contract,.grant,.or.cooperative.agreement.
and.made.by.or.on.behalf.of.the.parties.to.the.agreement..

40..To.gain.protection.from.antitrust.litigation,.the.stat-
ute.requires.firms.engaging.in.research.joint.ventures.in.the.
United.States.to.register.these.agreements.with.the.Depart-
ment.of.Justice..Trends.in.the.CORE.database.are.illustrative.
only.since. the. registry. is.not. intended. to.be.a.comprehen-
sive.count.of.cooperative.activity.by.U.S.-based.firms..No.
data.on.alliance.duration.or.termination.date.are.available..
This.database.is.compiled.by.A.N..Link,.University.of.North.
Carolina-Greensboro.

41..CATI-MERIT.is.a.literature-based.database.that.draws.
on.sources. such.as.newspapers,. journal.articles,.books,.and.
specialized.journals.that.report.on.business.events..It.includes.
business. alliances. with. an. R&D. or. technology. component.
such.as.joint.research.or.development.agreements,.R&D.con-
tracts,.and.equity.joint.ventures..Agreements.involving.small.
firms.and.certain.technology.fields.are.likely.to.be.underrepre-
sented..Another.limitation.is.that.the.database.draws.primarily.
from.English-language.materials..No.data.on.alliance.duration.
or.termination.date.are.available..This.database.is.maintained.
by.J..Hagedoorn,.MERIT,.the.Netherlands.

42..Furthermore,.the.decision.to.enter.into.an.R&D.agree-
ment.is.separate.from.the.decision.to.register..Using.CORE.
data.from.1985–98,.Link.et.al..(2002).found.that.registrations.
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were.inversely.related.to.the.U.S..business.cycle.and.global.
market.shares,.used.as.proxies.for.conditions.that.may.im-
pact.the.perceived.antitrust.climate.and.the.strategic.decision.
to.register.

43..See.Hagedoorn.(2002).for.summary.of.CATI.alliances.
since.1960.and.Hagedoorn.and.van.Kranenburg (2003).for.a.
detailed.statistical.characterization.of.the.data..For.analyti-
cal.purposes,.data.referring.to.alliances.established.in.more.
recent. decades. are. considered. more. reliable. given. the. in-
creased.coverage.of.R&D.agreements.in.the.public.sources.
of.the.database.(see.Vonortas.and.Hagedoorn.2003).

44..Some.alliances.may.be. classified. in.more. than.one.
technology.. The. vast. majority. of. the. alliances. have. been.
formed.as.contractual.or.nonequity.alliances.since. the. late.
1990s.(Appendix.table.4-37)...See.Hagedoorn.(2002).for.the.
significance.of.the.shift.toward.nonequity.agreements.

45.. Federal. laboratories. are. facilities. owned,. leased,. or.
otherwise.used.by.a.federal.agency.[15.USC.3710a(d)(2)]..
They.include,.for.example,.intramural.laboratories.(e.g.,.the.
laboratories.owned.by.NIH’s.National.Cancer.Institute).and.
government-owned. contractor-operated. laboratories. such.
as. some. of. DOE’s. FFRDCs.. For. general. information. on.
FFRDCs.see.footnote.5.and.appendix.table.4-25.

46..Other.types.of.collaboration.include.patent.licensing,.
technical.assistance,.materials.and.other. technical. standards.
development,.and.use.of.instrumentation.or.other.equipment.

47..Other.data.of.interest.include.CRADA-specific.agen-
cy.and.industry.funding,.nature.of.joint.activities,.R&D.out-
puts,.and.industrial.impact..For.empirical.results.on.some.of.
these. indicators. from.one-time. surveys.or. selected. labora-
tories.see.Adams,.Chiang,.and.Jensen.(2003).and.Bozeman.
and.Wittmer.(2001).

48..Data.for.FY.1999.and.beyond.may.not.be.comparable.
with.prior.years.because.of.methodological.changes.in.data.
collection.and.processing.

49..Data.are.for.active.traditional.CRADAS:.those.legally.
in. force.under. the.authority.of.15.U.S..Code.Sec..3710a.at.
any. time. during. the. fiscal. year.. NASA. collaborative. R&D.
agreements.under.the.National.Aeronautics.and.Space.Act.of.
1958.are.not.included..“Traditional”.CRADAS.are.those.in-
volving.collaborative.R&D,.in.contrast.with.”nontraditional”..
CRADAs.or.those.established.for.special.purposes.such.as.
material.transfer.or.technical.assistance..

50..Note.that.the.latter.indicators.are.not.limited.to.CRA-
DA.activity.

51..For.more.on.patents.as.S&T.indicators.see.chapter.6.
52..At.the.same.time,.basic.research.is.also.an.important.

component.of.industry.collaborations.with.federal.labs..See.
J..Rogers.and.B..Bozeman..1997..Basic.research.and.the.suc-
cess.of.federal.Lab-industry.partnerships,.Journal of Tech-
nology Transfer.22(3):37–48.

53..The.2000.reauthorization.bill.(Public.Law.106-554).
also.requested.that.the.National.Research.Council.conduct.a.
3-year.SBIR.study.at.five.federal.agencies.with.SBIR.bud-
gets.exceeding.$50.million.(DOD,.HHS,.NASA,.DOE,.and.

NSF)..The.study.is.currently.in.progress..See.NRC.(2004).
and.http://www7.nationalacademies.org/sbir/index.html..

54..Title.I.of.the.Small.Business.Research.and.Develop-
ment.Enhancement.Act,.Public.Law.102-564.

55.. STTR. was. created. by. Small. Business. Technology.
Transfer.Act.of.1992.(Title.II.of.the.Small.Business.Research.
and.Development.Enhancement.Act,.Public.Law.102-564)..
It.was.last.reauthorized.by.the.Small.Business.Technology.
Transfer.Program.Reauthorization.Act.of.2001.(Public.Law.
107-50).through.FY.2009.

56..Public.Law.100-418;.15.U.S..Code.Section.278n.
57..OECD.maintains.R&D.expenditure.data. that. can.be.

categorized.into.three.periods:.(1).1981.to.the.present.(data.
are.properly.annotated.and.of.good.quality);.(2).1973.to.1980.
(data.are.probably.of.reasonable.quality,.and.some.metadata.
are.available);.and.(3).1963.to.1972.(data.are.questionable.for.
most.OECD.countries.[with.notable.exceptions.of.the.United.
States.and.Japan],.many.of.which.launched.their.first.serious.
R&D.surveys.in.the.mid-1960s)..The.analyses.in.this.chapter.
are.limited.to.data.for.1981.and.subsequent.years..The.30.cur-
rent.members.of.the.OECD.are.Australia,.Austria,.Belgium,.
Canada,. Czech. Republic,. Denmark,. Finland,. France,. Ger-
many,.Greece,.Hungary,.Iceland,.Ireland,.Italy,.Japan,.Korea,.
Luxembourg,.Mexico,.Netherlands,.New.Zealand,.Norway,.
Poland,.Portugal,.Slovak.Republic,.Spain,.Sweden,.Switzer-
land,.Turkey,.United.Kingdom,.and.United.States.

58.. The. global. R&D. figure. is. estimated. based. on. data.
for. 80. countries. compiled. from. three. sources.. Estimates.
for.31.countries.were.taken.from.OECD.data,.estimates.for.
18.additional. countries.were. taken. from.RICYT.data,. and.
estimates. for. the. remaining. 25. countries. were. taken. from.
UNESCO.reports.

59..Because.U.S..universities.generally.do.not.maintain.
data. on. departmental. research,. U.S.. totals. are. understated.
relative.to.the.R&D.effort.reported.for.other.countries..The.
national.totals.for.Europe,.Canada,.and.Japan.include.the.re-
search.component.of.GUF.block.grants.provided.by.all.lev-
els.of.government.to.the.academic.sector..These.funds.can.
support.departmental.R&D.programs.that.are.not.separately.
budgeted.. The. U.S.. federal. government. does. not. provide.
research. support. through.a.GUF.equivalent,. preferring. in-
stead.to.support.specific,.separately.budgeted.R&D.projects..
However,.a.fair.amount.of.state.government.funding.prob-
ably.does.support.departmental.research.at.public.universi-
ties.in.the.United.States..See.sidebar,.“Government.Funding.
Mechanisms.for.Academic.Research.”

60..The.United.Kingdom.similarly.experienced.3.years.of.
declining.real.R&D.expenditures,.but.its.slump.took.place.in.
1995,.1996,.and.1997..The.falling.R&D.totals.in.Germany.
were. partly. a. result. of. specific. and. intentional. policies. to.
eliminate. redundant. and. inefficient. R&D. activities. and. to.
integrate.the.R&D.efforts.of.the.former.East.Germany.and.
West.Germany.into.a.united.German.system.

61.. Growth. in. the. R&D/GDP. ratio. does. not. necessarily.
imply. increased.R&D.expenditures..For.example,. the. rise. in.
R&D/GDP.from.1978.to.1985.was.due.as.much.to.a.slowdown.
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in.GDP.growth.as.it.was.to.increased.spending.on.R&D.ac-
tivities.

62..A.significant.contributor.to.GDP.growth.in.2003.and.
2004.was.increased.private.domestic.investment.in.informa-
tion.processing.equipment.and.software..Because.increased.
demand.for.high-technology.goods.and.services.is.an.incen-
tive. for. increased. R&D. expenditures,. this. component. of.
GDP.is.a.useful.indicator.of.private.R&D.expenditures.by.
information.technology.businesses.

63..Nonfederal.sources.of.R&D.tracked.by.NSF.include.in-
dustrial.firms,.universities.and.colleges,.nonprofit.institutions,.
and.state.and.local.governments.

64..In.Japan,.real.GDP.declined.in.both.1998.and.2002.
65..See.OECD.(1999).for.further.discussion.of.these.and.

other.broad.R&D.indicators..
66.. In. accordance. with. international. standards,. the. fol-

lowing. sectors. are. recognized. sources. of. funding:. all. lev-
els. of. government. combined,. business. enterprises,. higher.
education,.private.nonprofit.organizations,.and.funds. from.
abroad..Italy’s.distribution.of.R&D.by.source.of.funds.was.
not.available.for.2000..In.earlier.years,.government.sources.
accounted.for.more. than.half.of. Italy’s.R&D,. industry.ac-
counted.for.more.than.40%,.and.foreign.sources.funded.the.
remainder.

67..Among.all.OECD.countries,.in.2002.the.government.sec-
tor.accounted.for.the.highest.funding.share.in.Poland.(61%).and.
the.lowest.share.in.Japan.(18%).

68..Some.of.the.R&D.reported.in.the.trade.industry.for.
the.United.States.was.redistributed.for.this.analysis.

69.. Since. the. mid-1980s,. European. Community. (EC).
funding. of. R&D. has. become. increasingly. concentrated. in.
its. multinational. Framework. Programmes. for. Research.
and. Technological. Development. (RTD),. which. were. in-
tended. to. strengthen. the.scientific.and. technological.bases.
of.community.industry.and.to.encourage.it.to.become.more.
internationally. competitive.. EC. funds. distributed. to. mem-
ber.countries’.firms.and.universities.have.grown.consider-
ably..The.EC.budget.for.RTD.activities.has.grown.steadily.
from.3.7.billion.European.Currency.Units.(ECU).in.the.First.
Framework.Programme.(1984–87).to.17.5.billion.ECU.for.
the. Sixth. Framework. Programme. (2003–06).. The. institu-
tional.recipients.of.these.funds.tend.to.report.the.source.as.
“foreign”.or.“funds.from.abroad.”.Eurostat..2001..Statistics 
on Science and Technology in Europe: Data 1985–99. Lux-
embourg:.European.Communities..

70..OECD.data.for.the.U.S..academic.sector.includes.the.
R&D.of.university-administered.FFRDCs..These.FFRDCs.
performed.an.estimated.$7.3.billion.of.R&D.in.2003.

71.. In. international.S&E.field.compilations,. the.natural.
sciences. comprise. math. and. computer. sciences,. physical.
sciences,.environmental.sciences,.and.all.life.sciences.other.
than.medical.and.agricultural.sciences.

72..Data.on.the.socioeconomic.objectives.of.R&D.fund-
ing. are. generally. derived. from. national. budgets.. Because.
budgets.each.have.their.own.distinct.methodology.and.ter-
minology,. these.R&D.funding.data.may.not.be.as.compa-
rable.as.other.types.of.international.R&D.data..

73.. Health. and. environment. programs. include. human.
health,.social.structures.and.relationships,.control.and.care.
of.the.environment,.and.exploration.and.exploitation.of.the.
Earth.

74..Historically,.Russia.has.also.devoted.a.large.share.of.
government.R&D.to.industrial.development..Fully.27%.of.
the.government’s.1998.R&D.budget.appropriations.for.eco-
nomic.programs.were.used.to.assist.in.the.conversion.of.the.
country’s.defense. industry. to. civil. applications. (American.
Association.for.the.Advancement.of.Science.and.Centre.for.
Science.Research.and.Statistics,.2001).

75.. For. the. purposes. of. BEA. FDI. surveys,. the. United.
Sates.includes.the.50.states,.Washington,.DC,.Puerto.Rico,.
and.all.U.S..territories.and.possessions.

76.. New. investments. more. than. doubled. from. 1997. to.
1998.to.$215.billion,.reaching.a.peak.at.$336.billion.in.2000..
In.2001,.new.investments.decreased.by.more.than.one-half.
and. have. been. in. the. $50–$60. billion. range. in. 2002. and.
2003,.closer. to. the. levels. in. the. late.1980s.and.mid-1990s.
(Anderson.2004).

77..R&D.employment.data.from.BEA.measure.the.num-
ber.of.scientist.and.engineers.devoting.the.majority.of.their.
time.to.R&D.

78.. BEA. data. on. overseas. R&D. and. other. foreign. op-
erations.of.U.S..MNCs.are.converted.to.U.S..dollars.using.
market.exchange.rates.according.to.Statement of Financial 
Accounting Standards No. 52 - Foreign Currency Transla-
tion.(U.S..Financial.Accounting.Standards.Board)..Constant.
or. inflation-adjusted. dollar. expenditures. are. not. available..
See. appendix. tables. 4-55. and. 4-56 for. selected. data. from.
the.NSF.Survey.of.Industrial.Research.and.Development.on.
overseas.R&D.expenditures.by.companies.with.R&D.activi-
ties.in.the.50.U.S..states.and.Washington,.DC.

79.. BEA. defines. a. parent. company. of. a. U.S.. multina-
tional.corporation. (MNC).as.an.entity. (individual,.branch,.
partnership,. or. corporation),. resident. in. the. United. States,.
that.owns.or.controls.at.least.10%.of.the.voting.securities,.
or.equivalent,.of.a.foreign.business.enterprise..See.appendix.
tables.4-53.and.4-54.

80..R&D.employment.data.for.foreign.affiliates.from.BEA.
are.available.only.in.5-year.intervals..According.to.the.latest.
available.data.as.of.early.2005,.U.S..MNCs.employed.a.global.
R&D.workforce.of.770,300,.or.close.to.3%.of.their.employees.
in.1999.(NSF/SRS.2004b)..U.S..parent.companies.employed.
84%. (646,800).of. their.R&D.workers.domestically;. the. re-
maining.16%.(123,500).worked.abroad.for.their.foreign.affili-
ates..For.analysis.of.trends.in.overall.overseas.employment.by.
affiliates.of.U.S..MNCs,.see.Mataloni.(2004).

81.. Preliminary. regional. totals. for. Africa,. Europe,. and.
Latin.American.and.Western.Hemisphere.are.not.available.
for.2002.

82.. Since. the. late. 1990s,. majority-owned. affiliates. ap-
pear.to.be.the.preferred.investment.mode.for.U.S..MNCs.in.
mainland.China,.at.the.expense.of.alliances.or.joint.ventures.
(NSF/SRS.2004a).

83..For.further.analysis,.see.Moris.(2005).



Science and Engineering Indicators 2006 t 4-��

Glossary
Affiliate:. A. company. or. business. enterprise. located. in.

one.country.but.owned.or.controlled.(10%.or.more.of.vot-
ing.securities.or.equivalent).by.a.parent.company.in.another.
country;.may.be.either.incorporated.or.unincorporated..

Applied research:.Research.aimed.at.gaining.the.knowl-
edge.or.understanding.to.meet.a.specific,.recognized.need;.
in.industry,.applied.research.includes.investigations.to.dis-
cover.new.scientific.knowledge.that.has.specific.commercial.
objectives.with.respect.to.products,.processes,.or.services.

Basic research:.Research.aimed.at.gaining.more. com-
prehensive.knowledge.or.understanding.of.the.subject.under.
study.without.specific.applications.in.mind.

Development:.Systematic.use.of.the.knowledge.or.under-
standing.gained.from.research.directed.toward.the.production.
of.useful.materials,.devices,.systems,.or.methods,. including.
the.design.and.development.of.prototypes.and.processes.

Federally funded research and development center: 
R&D-performing.organizations.exclusively.or.substantially.
financed.by.the.federal.government.either.to.meet.a.particu-
lar.R&D.objectives.or,.in.some.instances,.to.provide.major.
facilities.at.universities.for.research.and.associated.training.
purposes;.each.FFRDC.is.administered.either.by.an.indus-
trial.firm,.a.university,.or.a.nonprofit.institution..

Foreign affiliate:.Company.located.overseas.but.owned.
by.a.U.S..parent.

Foreign direct investment:. Ownership. or. control. of.
10%. or. more. of. the. voting. securities. (or. equivalent). of. a.
business.located.outside.the.home.country.

General university fund (GUF):.block.grants.provided.
by.all. levels.of.government. in.Europe,.Canada,.and.Japan.
to. the.academic.sector. that.can.be.used. to.support.depart-
mental.R&D.programs.that.are.not.separately.budgeted;.the.
U.S..federal.government.does.not.provide.research.support.
through.a.GUF.equivalent.

Gross domestic product:. Market. value. of. goods. and.
services.produced.within.a.country.

Intellectual property:.Intangible.property.that.is.the.result.
of.creativity;.the.most.common.forms.of.intellectual.property.
include.patents,.copyrights,.trademarks,.and.trade.secrets.

Majority-owned affiliate: Company.owned.or.controlled.
by.more.than.50%.of.the.voting.securities.(or.equivalent).by.
its.parent.company.

Multinational corporation: A.parent. company. and. its.
foreign.affiliates.

National income and product accounts:. Economic. ac-
counts.that.display.the.value.and.composition.of.national.output.
and.the.distribution.of.incomes.generated.in.its.production.

Parent company of a multinational corporation:.Com-
pany.that.owns.or.controls.at.least.10%.of.the.voting.securi-
ties.(or.equivalent).of.a.foreign.affiliate.

Public-private partnership: Type.of.industrial.technol-
ogy.linkage.involving.at.least.one.public.or.nonprofit.organi-
zation.such.as.a.university,.research.institute,.or.government.
laboratory;. such. a. partnership. may. engage. in. technology.
codevelopment. or. cooperative. R&D,. technology. transfer,.

technology.assistance,.joint.or.grant.funding,.or.public.pro-
curement.and.may.take.the.form.of.a.cooperative.agreement,.
grant.or.procurement.programs,.professional.or.student.in-
ternship.or.exchange,.technology-based.business.incubator,.
or.research.and.science.parks.

R&D: According.to.the.Organisation.for.Economic.Co-
operation.and.Development,.creative.work.“undertaken.on.a.
systematic.basis.to.increase.the.stock.of.knowledge—includ-
ing.knowledge.of.man,.culture,.and.society—and.the.use.of.
this.stock.of.knowledge.to.devise.new.applications.”

R&D employees:.Scientists.and.engineers.who.perform.
R&D.functions.

R&D plant expenditures: Acquisition. of,. construc-
tion.of,.major.repairs.to,.or.alterations.in.structures,.works,.
equipment,.facilities,.or.land.for.use.in.R&D.activities.

Research and experimental expenditures: Experi-
mental.or.laboratory.costs.aimed.at.the.development.or.im-
provement.of.a.product.(defined.to.include.any.pilot.model,.
process,.formula,.or.technique).in.connection.with.a.taxpay-
er’s.business.

Technology alliance: Type.of.industrial.technology.link-
age.aimed.at.codevelopment.of.new.products.or.capabilities.
through.R&D.collaboration.

Technology transfer: Exchange. or. sharing. of. knowl-
edge,.skills,.processes,.or. technologies.across.different.or-
ganizations.

U.S. affiliate:.Company.located.in.the.United.States.but.
owned.by.a.foreign.parent.

Value-added: Sales.minus.the.cost.of.materials.
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