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Is Agricultural Productivity Research Productive?
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Agricultural Productivity: Measurement and
Explanation. Edited by Susan M Capalbo and
Johm M Antle, Washington, DC, Resources for the
Future, 1988, 404 pages $30

Reviewed by Roger K. Conway

Why has productivity growth followed a certain path?
How does policy affect productivity, and can we pto-
ject future growth rates based on policy’ The research
record 11 answering these questions sounds an uncer-
tamn trumpet and this volume echoes the refian

This volume's stiength 1t 15 a capable survey and a
collection of papets on the state of knowledge of agn-
cultural productivity and productton accumulated dur-
mg the 1970’s and early 1980’s Most of these papers
were derived from a 1984 Resources for the Future
workshop on agricultural productivity The opening
sectlon reviews new methodological developments 1n
production theory and multifactor productivity meas-
urement and summarizes the empical evidence on
agricultural productivity and production I would like
to have seen a more searching eritique of the htera-
ture For example, there are problems with
econometric estimation procedures used to derive pro-
ductivity measures A close conceptual relationship
ex1sts between index number measurement of multi-
factor productivity and econometric estimation of cer-
tain production functions However, an important
difference separates the two Index number measure-
ment 1s deterrmnistic and the econometiics 18 statisti-
cal Harper and Gullickson (1986) cited the possibility
of wide differences between the two because of the
properties of the error term ! Since the theory itself 15
developed deterministically, 1t 15 unclear whether the
theoretical mathematical conditions ate met 1mn a
stochastic framework

Events have muted Richard Shumway’s generally on-
the-mark critique of the current Laspeyres ERS pro-
ductivity series ERS held a productivity conference in
spring 1988 to unvell the new Torngvist quality-
adjusted indices developed by Bali (1985) as the forth-
commg official ERS indices Ball's work addresses the
recommendations suggested by Shumway as well as
the 1980 AAEA task force report for improving the
ERS productivity measures

Whle the Capalbo productivity data set (page 106) has
been used a great deal recently for empmical research,

Conway 15 a section leader with the Resources and Technology
Division, ERS

1Spurces are listed in the References section at the end of this
review
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1t has sertous himtations Capalbo fails to nclude
inventories in the data, even though they are an
impo1tant component of agricultural capital assets

Gollop and Joigenson are cited as the source of the
labor data, yet that data set covered only the period
1948-78 How were the labor data extended to 19837
And, capital service prices are computed as the sum of
oppot tunity costs plus depreciation and taxes Laurets
Christensen (1971) defines opportunity cost as prop-
etty mmcome less capital gains Capalbo 1gnores the
capital gams component Capalbo used crop year gross
production and season average prices mstead of calen-
dar vear maiketing and cash receipts Ball's data set
does not suffer from these limitations

New measurement technmigues not discussed 1n this
volume have great importance For example, failure to
take account of varations in capacity utihzation in
agriculture can distort productivity measurement
Prehminary work by Hauver, Yee, and Ball (1990),
which adjusts for capacity utihzation, 15 underway

Another new approach to solve the almost mtractable
aggregation measurement problem 1s to use hedonic
procedures and to redefine the production function in
characteristies space as suggested by Triplett (1985)
A technological advance would then be indicated by
the availabihty of different combinations of charac-
teristics rather than input levels

The rest of the book explores empirical measures of
productivity and seeks to 1solate sources of growth

Papers by Hazilla and Kopp and Huffman both stress
the need for more disaggregate measures 1n order to
improve investigations of sources of growth, faim
behavior, and the distiibutional effects of farm pohey

Mundlak’s paper 1s very useful because he adjusts for
aggregation by constructing an aggregate production
function with stochastic ceefficients from nmucro-umts

His approach endogenizes techmcal change, offerimg
an attractive alternative to the simple addition of a
time trend in empirical work Antle, a gifted
researcher, continues his important work of present-
g the agneultural production process in a dynamic
framework

These papers, however, are hmited by their unques-
tioned adherence to neoclassical theory The assump-
tion that farmers know all efficient input combinations,
whether or not they have been tried, is somewhat
unrealistic Netther 1s there any room foi
entrepreneunal mnovation 1n the neoclassical produc-
tion process Farmers are free to pick among all
known Lechnical possibilities to produce their output
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undetr profit-masimization and certainty We know
that the farme:’s response to nisk permeates p1oduc-
tion decisions, yet we 1gnore this behavionr n produe-
tivity measurement reseatch Entieptenemnal 1ents
are swept under the rug in accountig procedures
by assuming peifect competition and complete
mformation

Another 1mportant 1ssue not dnectly addressed by this
volume 1s that input dectsions n agriculture must
often be made with exphat consideration of flexibihty
versus efficiency tiade-offs The eapense of flexibnhity
15 usttally a loss 1n economie efficiency relative to a
best practice for a specific static operating enviton-
ment Therefore, the faxmel’s calculation of the flex-
ihhty-efficiency margin 1s an important element mn an
evaluation of a farmer’s technological possibilities and
behavior So, the 1ole of 1isk and/o uncertamty plays
an impoltant part 1n choosing dur able inputs, since
dynamic efficiency must be achieved i a context of
flexible technologies For example, nnigation technol-
ogv may be efficient ¢x ante but mefticient ex past 1f
there 1s sufficient 1amn 1 a given year, so to mamtan
flexibility when Lthe weather 15 diy, farmets may
Invest In rigation equipment

The book 1ecogmzes that agricultural policies have
considerable mfluence on productivity measum ement
and sources of growth, but little hete 1s useful to the
policymaker Perhaps understandably, none of the
papers 1eally deals with the measuiement problems
caused by farm pohey Output and mput market prices
are nol competitive because ot farm policies The
allocation of inputs 1s altered when tarmers act on
Government support prices rather than competitive
prices Expectations of farm poliey changes surely
influence a farmer’s mput decisions and, consequently,
productivity growth

Indeed, farme1 expectations, in general, should be
explicitly acecounted for by distingmshing between ea
post and ex anfe measures of output and productivity
£ post measures of output and productivity 1epresent
what actually occuried and show the effects of unan-
ticipated shocks to the agrieultural production sector,
such as weather and the influence of agiicultuial and
macroeconomic policy Ev anfe measures consider
what the farmer anticipates the economic enviionment
to be in the decisionmaking process E1 post and en
arnte measuies are likely to differ When thevy do,
economists may mistake faim behavior and expecta-
tioms for scale change and techmical efficiencies

Monetary policy clearly plavs an impertant role in
determiming agricultural productivity growth 1ates
unacknowledged by this volume New technologies
frequently require that increased purchases of non-
traditional inputs and eredit arrangements hecome
important as a tesult Lee and Chambeis (1986) found
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that relaxing eaxpenditure constraints would lead to
gteater capital and labot usage, less land usage, and
probably larger labor productivity ma eases

Promising new research may shortly address the faim
policy 1ssue A recent paper by Swamy, Lupo, and
Sneed (1989) uses a stochastic coefficients 1eg1ession
approach that allows the elasticity of output with
respect to each mput to depend on a random variable
and deterministie variables, such as farm pohey levers,
scale of operations, and research and development
expenditmres This procedute solves the Solow-Stigler
controversy under certain conditions by allowing
elfects on changes n technology and economics of scale
to be sepatrated The approach also allows relaxation of
competitive assumptions, estimation of total factor
productivity drrectly trom nontune trend 1egression
coefficients, and foiecasting outside the sample Farm
and technology polbicy simulations on agiicultural pro-
ductivity would also be possible

Capalbo and Antle’s compilation, then. 1s 4 bit of a
cuate’s egg Readels new to the hterature will find a
cogent albeit unciitical, summary of production the-
oty and measurement 1sswes Others seeking the latest
developments in the literatuie and desning a strong
linkage between productivity growth and policy must
ferret out individual papers or await a futme volume
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