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Rates of Return
to Public Investment in
Agricultural Research and Education

Both federal and state legislative bodies provide
substantial funds for agricultural research and
education. In part, at least, their funding deci-
stons rest upon the expected payoffs to society of
these expenditures of public funds. Economists
have for decades estimated the social rates of re-
turn from these investments and found them to
be quite high. Naturally enough, the complexity
of making these estimates raises questions about
their validity and applicability to government
funding decisions. As Congress began to debate
the research and education part of the latest farm
bill, C-FARE, the Council on Food, Agricul-
tural, and Resource Economics, a non-profit or-
ganization, sent a letter to House and Senate
agricultural and appropriations committees, ex-
plaining rates of return to public investment in
agricultural research and education, and answer-
ing concerns about the validity and applicability
of these estimates. The C-FARE assessment will
be of interest not only for the current policy de-
bate bur also for those that arise year after year at
both the federal and state levels.

—The Editor

ince the late 1950s, more than three dozen
S studies have estimared social rates of return

on public investments in agricultural research
and educartion in the United States. These studies
have, for the most part, found high real social.rates

of return for most categories of applied and basic
research—estimated rates of return to research typi-
cally range from 40 to 60 percent per year, or even
higher. These high payoffs from the past help to
justify continued support for agricultural research
and development in the future.

From a social perspective, farmers
and agribusinesses have profit
mcentives to overinvest in
technologies that result in negative
environmental externalities,
the costs of which are neither
directly identified nor borne by the

parties in question.

Key questions arising from the estimated social
rates of return involve their credibility, interpreta-
tion, and appropriate use. Our goal in this letter is
to address these types of questions.

Social rates of return are calculated using the
standard internal-rate-of-return approach to invest-
ment analysis. The estimates represent the com-
pounded yield from an initial outlay of research
funds that generate a multiyear series of research
returns. The calculation procedures are similar to
those employed in determining bond yields in which
the investor pays the face or market value to pur-
chase the bond, and then receives a series of inter-
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est payments plus the return of the bond’s princi-
pal at macurity. In the case of agricultural research,
the research costs represent the initial investment,
and che benefits arising from the research represent
the resulting series of returns.

Beyond the calculation procedures, however, the
public nature of the research support and the speci-
fication of “social”
investment analysis and require careful under-

returns are unique to public

standing and interpretation. The social return
to an investment includes not only the returns
to the technology developer but also the re-
turns to producers (i.c., farmers and
agribusinesses), consumers, and other
members of society. As an example, the
social bencfits of a new seed variety ac-
crue partly to the
firm
that
pro-
duces

t he
seed
burt
also

t o
farme
purchasers of the

farm products, and consumers.

€ LS55

In contrast, private internal rates of return for com- {A%ﬁ]ducéa tnghﬁology’

mercial private or public research investment have
a broader scope and are usually larger than the
pnvau returns to a firm. While the broad ;%ﬁpn
gives a more complete accounting of gams,' s
important to avoid counting the same gainswice.

The procedures for estimating 1esealch payoffs
involve many key issues. Included among these is=
sues are the following:

* Benefits from research occur only several Years
after the research is conducted. Léngthy time peri-
ods are involved because researchi may initially:cake
a long time to affect production, and then che re-
sults of the research can affect production for a
long time. The«lassic example of agricultural pro-
duction research is the dévelopment of hybrid seed
corn in the United States. The time from the ini-
tiation of the research leading to successful hybrid-
ization techniques untl the widespread adoption
and use of hybrid corn in the United States was in
excess of forty years.

e Spillover effects are difficult to ‘estimate. In
measuring rates of return to research, it is difficult
to account for research benefits and/or costs that
spill into the United States (from other countries),
out of the United Stares (to other countries), be-
tween states and regions of the ULS., between the
agricultural and nonagricultural sectors, and those

arising from private initiatives. Consider, for example,
international crop improvement research funded in
part by U.S. taxpayers through U.S. Agency for In-
ternational Development (USAID) contwributions to
the Consultative Group on International Agricul-
tural Research (CGIAR), a network of sixteen inter-
national research centers. This globally spon-
sored research has yielded new plant varieties
adopted by American farms from California
to the Great Plains and the Mississippi Delta
region. From an overall investment of $134
million in wheat and rice improvement
at research centers in Mexico and the
Philippines, the U.S.
economy has realized
a return of up
to $14.7
billion, re-
flecting
benefic-
tO-COSt ra-
tios of
190 to 1
for wheart
and 17 to
1 for rice
(Pardey et al.).

» Some effects or
naliges” arising from research-
‘en are dlfﬁcult to identify
> sur In ma.[;w fﬁstan«.cs market prices may
fully ‘Eﬂ—ect thé benefits and costs of research.
?lgs include th}, gionpriced costs of environ-
-é}ld resoﬁ:&éﬁﬂgh a,d.ltlon the adjustment
v of labor and otl{é‘. nputs displaced by new

«
exteer-

';E’ééhnology‘ @n ‘&Yj.?ersc' eﬂ:ccts on human healch,

hﬂréfamllles From a social perspec-
: ‘nud‘ﬁgubuuneﬂses have profit incen-
tives 0 oyerinvest in tec?}ﬁjloloous that result in
négative Environmenta @Extu nalities, the costs of
which are neicher directly identified nor borne by
the parties in question: For example, farmers” adop-
tion of minimum cllage practices to reduce soll
crosion may'be accompanied by greater use of
chemicals that create their own off-site costs. On
the other hand, more intensive production prac-
tices‘may reduce the'need to expand production
onte’ new, environmentally fragile land. And,
fact, much agricultural research is aimed at miti-
gating envitonmental problems.

» New technology that increases productive ca-
pacity may increase surpluses and add to commod-
ity program costs. Interrelationships between re-
search policies and other agricultural policies war-

rant careful consideration in order to avoid con-
flicting effects. The decoupling of farmer produc-
tion and marketing decisions from price and in-



come supports in the United States and the antici-
pated phase-out of government payments stipulated
in the 1996 farm bill will reduce the domestic im-
portance of these potential policy conflicts.

* Uncertainty and risks are associared with re-
search outcomes. Research is a risky undertaking,
with the high payoffs often concentrated in a few
major breakthroughs. Evaluating the payoffs from
selected or individual research projects will yield
widely dispersed rates of return and introduce sig-
nificant measurement problems. Focusing on the ben-
efits and costs of aggregate research portfolios is a
more realistic approach.
The costs of public sec-
tor risk-bearing are also
less than private risk-
bearing costs because
these costs are spread over
numerous taxpayers and
across diverse public sec-
tor investments. In addi-
tion, the benefits of re-
search generally expand
the realm of possibilities
in the future and provide
valuable elements of fu-
ture flexibility for society.

* More emphasis is
being given to ex ante
measures. Most studies
have considered rates of
return on publicly sup-
ported agricultural research in the past. Extrapo-
lating high past rates of return into the future
assumes that the future provides opportunities gen-
erally similar to those of the past. In research plan-
ning and prioritization, greater emphasis is now
being placed on estimating ex ante rates of return
and research impacts. The forward-looking ap-
proach is consistent with the widespread applica-
tion of capital budgeting and investment analysis
procedures by private firms to new investment op-
portunities. Ex ante analysis is the primary use of
these analytical techniques by private firms; it
transfers naturally to ex anmre analysis of public
research investments.

The methods for evaluating reseatch payofts have
been significantly refined over time. Generally, these
refinements have yielded lower social rates of re-
turn. A 1996 study by Alston, Craig, and Pardey,
for example, considered how more realistic specifi-
cations of time lags in research and development
would affect output growth. Their revised estimates
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show annual rates of return in the 17 percent to 31
percent range for agricultural research.

Recent work at the Economic Research Service
of USDA also re-evaluated the returns to agricul-
tural research in light of potential biases arttributed
to questionable handling of the issues discussed
above. This analysis considered the full economic
cost of public expenditures, costs incurred by the
private sector in technology development, and used
conservative assumptions about the research lag.
These factors reduced the estimated rate of recurn
from 60 percent to 35 percent. In general, although
these revised estimates
are lower than previous
estimates, they are scill
high relative to the
government’s costs of
funds, the returns from
alternative investments,
and relative to private
sector rates of return.

A neglected area in
research evaluation is
the contribution by so-
cial science research.
Decision support and
forecasting informa-
tion, policy analyses, in-
stitutional innovations,
and new organizational
structures in agriculture
contribute importantly
to social welfare. Measuring these contributions of
social science research, however, is difficult. The ben-
efits often involve intangible, nonmarket goods with
large spillover effects, including provision of infor-
mation that serves to avoid adverse outcomes. None-
theless, considerable headway is being made in de-
veloping appropriate measures of the benefits of so-
cial science research, and early indications are that
the social rates of returns are high and comparable
to those of technology-based research in the physical
and biological sciences in agriculture.

In closing, we can conclude that the estimates of
social rates of return to agricultural research now
have high credibility and, with appropriate under-
standing, are meaningful to use in making decisions
abour future support for agricultural research. More-
over, the greater emphasis on ex ante measures of
research payoffs is adding flexibility to the research
evaluation process, and is contributing effectively to
new strategic initiatives in research planning,
prioritization, and accountability. [
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chair of the C-
FARE board of
directors and
professor of
agricultural
economics at
the University of
Illinois.
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