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RESEARCH REVIEW
INFLATION AND THE MONEY SUPPLY

By Alan R Burd*

To stop inflation, cut the money
supply That s a traditional remedy
Yet the persistence of inflation
throughout the seventies imphies the
need for novel remedies that would
discourage nonproductive specula
tion and encourage resource produc-
tivity Complementary efforts to
remedy structural deficiencies in
markets would also seem called for

Cutting the money supply
through such traditional means as a
higher discount rate (the interest
rate the Federal Reserve System
charges tts member hanks), higher
reserve ratios (the percentage of
deposits that member banks cannot
loan or 1nvest}, or increased pur-
chase of bonds on the open market
will hikely intensify inflation Why?

Chrome inflation has ereated
a chimate of expectation that infla-
tron will continue The conven-
tional definition of money supply
thus no longer apphes This defim
tion includes currency and demand
deposits, and several other vanants,
among them, successively less hquid
assets, such as deposits at savings
and loan institutions and certificates
of deposit

The relevant definition of money
supply when inflation 1s expected
to continue will be termed the
"“operative money supply " It
includes the conventionally defined
morney supply plus bank borrowings
of foreign funds and an increasing
array of commodities and other
goods that serve as near-money and
can substitute for conventional
money as inflation intensifies

Obtaining goods which serve as
operative money typically involves

*The author 15 an economist
with the Economic Development
Division, ESCS

borrowing which, in turn, creates
more conventional money These ac-
tions inllate prices further, creating
more demand for operative money
As the process continues, more goods
function as near money and goods
glready 1n that category become
more liguid and more acceptable as
a store of value for deferred pay-
ments They also displace conven
tional money as a unit of account so
that nominal money values have less
and less meaning unless converted
to real terms In other words, goods,
creasingly displacing conventional
money, function as money while
fulfilling theiwr conventional func
tions These goods include diamonds
and other precious stones and metals
and many agricuitural and other
commaodities As inflation progresses,
residential housing and other real
estate begin to perform as money So
do automobuiles, refrigerators, and
other consumer durables

As inflation intensifies, the effects
of the snowballing supply of
operative money are reinforced by its
increasing velocity of circulation
Goods and conventional money both
change hands an increasing number
of times each year

Higher interest rates encourage
those with the most assets to seek
ownership of more assets They
expect continuing inflation to reduce
the financizl burden of outstanding
loans and to increase their equity
in owned assets, which increases
their ability to borrow They thus
increase 1inflation through the in
creased prices of goods and services
and increased nominal value of
assets ranging from gold to real
estate Those with the most assets
and the most debt stand to gain most
from this behavior And their poten
tial for borrowing 1s the greatest

Business will boost prices and
hire more labor Why? Because the
nominal value of their current plant

and equipment 1s how preater and
the cost of replacement greater still,
they have a greater incentive to use
this plant and equipment to full
capacity They may also extend
the life of plant and equipment
through increased servicing, repartr,
renovation, and hinng of labor and
services to perform these functions
They may postpone replacement
even beyond the point of prudence
They may increase raw material
inventones both to expand produe
tion and to profit from further price
hikes They will also tend to mark up
prices as much and as often as possi-
ble, to help cover the increasing
costs of labor, credit, and matenals,
and the anticipated snowballing
costs of plant and equipment More-
over, such businesses will have both
increased ability and incentive to
borrow to.purchase further assets
also expected to appreciate

When inflation 1s expected to
continue, higher interest rates will
encourage busmnesses to borrow
more from one another and from the
public by overbilling, as with utili
ties, which further expands the
operative money supply This kind
of borrowing, reportedly quadrupled
in the iast decade, now amounts to
an estimated $90 billion annually
An accurate estimate 15 difficult
because new ways of borrowing
surface more frequently as infla
tion intensifies

Higher interest rates and reserve
ratios encourage more banks to leave
the Federal Reserve System so that
they may loan and borrow more
Banks are encouraged to increase
the operative money supply by
issuing credit cards with hiberal
limits and hedging their nisks by
wider geographie dispersion of
accounts

Because the U S economy s
open ended and because the number
and si1ze of multinational eorpora
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Thus, expected conhinuing inflation
in an open-ended economy such as
ours means that intense application
of such traditional measures as
higher interest rates and higher
discount rates to slow the money
supply can, instead, exacerbate
inflation

tions are growing, higher interest
rates attract greater quantities of
foreign money, including Euro- and
petro-dollars This money expands
the operative money supply further
as foreigners buy money market
bills, real estate, commodittes,
and other assets It also increases
bank deposits and bank borrowing,
which adds to domestic inflation
because of increased dividend and
interest payments to foreigners,
and 1t inflates commodity prices,
real estate, and other asset values

Such foreign investment tends to
“stengthen the dollar’ in a cosmetic
sense Increased foreign ownership
of US assets slows the relative out-
flow of U 8 dollars just as such out-
flow would be slowed from increased
net exports due to greater produc-
tivity and the containment of infta-
tion This factor does not show up
in the usual Federal Reserve statistics
of the domestic money supply

Higher interest rates also encour-
age more Government lending and
spending on housing When inflation
15 not expected to continue, the
slowing of housing construction n
response to mild increases 1n interest
rates 1s a2 major signal of slowing
inflation However, when inflation
1s expected to continue, govern
ments will lgan low-income and
young families the downpayment to
buy a home as an mflation hedge
Thus, the money supply increases
still more

Thus, expected continuing infla-
tion 1n an open-ended economy such
as ours means that intense applica-
tion of such traditional measures
as higher interest rates and higher
discount rates to slow the money
supply can, instead, exacerbate infla-
tion The relevant money supply
becomes open ended Asset owners
and debtors are encouraged to

borrow and buy more assets rather
than investing 1n activities and
processes that enhance resource
productivity These asset values
increasingly become part of the
operative money supply This oper
ative money supply increasingly
fans further inflation since asset
values generally appreciate [aster
than the rate of increase in wages
and prices

In such a situation, individuals
and businesses with the least assets
and the least expertise in money
management will become bankrupt
Layoffs will occur Higher interest
rates and related tighter conven-
tional controls on money supply may
hasten this ‘‘cosmetic” recession
It can be termed cosmetic because 1t
simply signifies a widening of income
and asset distribution whereby those
with the most assets become richer
and those with the least become
poorer There i1s no reason tosuppose
that such a recession would induce
fundamental changes 1n the compos:
tion of investment and other eco-
nomic activities to enhance resource
productivity An example of such a
change would be the development
and marketing of lower-priced
substitutes for items with an inelastic
demand Meanwhile, individuals and

In Earher Issues

Self-appraisal—serious-ap-
praisal—is often recommended,
rarely practiced

0 V Wells
AER, Vol IV, No 3,p 65
July 1952

businesses contrnibuting most to the
increase In inflation through asset
purchase and negotiated wage 1n-
creases gain the most and can
continue to fuel inflation

Thus, as stated, new approaches
are needed to encourage a more
productive pattern of investment
and related economic activity These
measures will tkely extend far
beyond ways to control the money
supply, although its control remains
a priority What can be done to con
trol the supply? Since increasing
the mmterest rate accelerates the in-
crease 1n the money supply, a some
what lower set of rates seems called
for, such as lower spot and forward
exchange rates for the U S dollar
However, because the United States
1s an open economy, further internim
provisions would be needed to
prevent a flight of funds to foreign
countries with greater inflation
rates The need for these provisions
would diminish when both U S
and foreign investors percetved a
lesser risk to investment for compar-
able rates of return in the United
States This lesser risk would result
from the successful application of
basie anti-inflation measures such
as those to enhance resource produc-
tivity and modulate monopoly
power Lower interest rates could
enable increased investment for these
purposes Other, more specific
provisions would be needed to trim
the overall money supply Examples
would be hmiting foreign owner-
ship n real estate and other assets,
and mmposing bighter eredit controls

Measures to control the money
supply alone, however, are unlikely
to be enough to enhance resource
productivity and the functioning of
various economic institutions to
ensure only mild continuing infla
fion But that 1s another story



AN ANALYSIS OF THE 1979 FEED
GRAIN SET-ASIDE PROGRAM™

By Lloyd D. Teigen, Thomas M Bell, and Joseph M. Roop*

INTRODUCTION

In this note we describe a short-
cut method for evaluating the impact
of alternative set aside and diversion
decisions for the 1979 feed grains
program that draws on existing
models and data systems and that
provides needed pohicy imformation
quickly, to meet demands within
USDA The models used are (1)
commodity acreage eguations,

(2) impact multipliers from the
USDA Cross Commodity Fore-
casting System (CCFS), which are
maintained by the Food and Agncul
ture Policy Branch of the National
Economics Division (NED) ESCS,
(3) the farm income and Consumer
Price Index (CPI) processors devel-
oped by the Aggregate Forecasting
Project of the National Economics
Analysis Division, (NEAD) (now part
of the Economic Indicators and
Statistic Branch, NED), and (4) the
Outlook and Situation Information
System (OASIS), (1,2)! (nowm

the World Analysis Branch, Interna-
tional Economics Division (1ED)

We measure mmpacts on Govern
ment costs, consumers, and the agn
cultural commodity and financial
sectors We also analyze cash receipts
for commodities, aggregate U S net
farm income (and changes of relative
incomes between the crop and live
stock sectors), and the CPI for food

*Lloyd D Teigen is an Agnicultural
Economist with the National
Economics Division, ESCS Thomas
M Bell 15 Senior Commodity
Analyst with Memll Lynch, and
Joseph M Roop 1s an Economist
with Evans Economics, Inc

! Italicized numbers in parentheses
refer to 1items in References at the
end of this note

Assumption

The first of the five scenarnos,
referred to as the base solution,
assumes a zero set-aside for feed
gramns and cotton with a 20-percent
set-aside for wheat The other four
alternatives analyzed were

A 10-percent set aside on all
feed grains (except oats)

A 10-percent set aside on all
feed grains {except oats) and an op-
tional 10 percent paid diversion of
acreage with payments of $2 per
bushel on corn and $1 20 per
bushel on barley and sorghum
grain ‘

A 15-percent set-aside on all
feed grains (except oats)

A 15-percent set aside on all
feed grains {(excepl oats) and an
optional 15 percent paid diversion
of acreage with payments of
$2 50 per bushel on com and
$1 50 per bushel on barley and
sorghum gran

ACREAGE ANALYSIS

To analyze supply response, we
use the regional cotton equations of
Evans and Bell (3) and the com
equation of Gallagher (5) The feed
grain equations revise and modify
the original work by Houck, and
others (7) The wheat equation 15
original with this analysis 2

As the equations used here were
not estimated with either constrained
estimation or a consistent set of van

2The vanables in the wheat equa-
tton are loan rate, diversion payment,
wheat/sorghum pnce ratio, oat-plus
barley acreage, and cotton acreage

ables (particularly vanables repre-
senting the current program), our
solutions provide only one interpre-
tation For example, a set-aside
program can be viewed as reducing
the price facing farmers, increasing
the diversion payment, increasing the
opportunity cost of the crop, or any
combination of the three In our
analyss, the expected effective sup-
port price overrode lagged farm prices
We did not adjust the diversion pay-
ment to account for inflation as we
used the nominal vanable 1n each
equation Nor did we constrain the
acreage estimates to equal a fixed
land base

The effective support prices for
grains® were factored by the appro-
prate percentages to represent the
set-aside scenarios (for example, the
effective support pnce for sorghum
for the 10 percent set-aside 15 90 per-
cent of the zero set-aside pnce but 15
not allowed to fall below the loan
rate) Effects on the competing crops
were estimated either by reducing
farm prices facing the grower or by
increasing opportumty costs or diver-
sion payments For the scenarios
with set-aside and diversion pay-
ments, the diversion payment
vanable (if present) or a modification
of the producer price induced the
acreage response The effective diver-
sion payment 1s the per bushel rate
tumes the ratio of diverted to total
(planted, set-aside, and diverted)
acreage

% The effective support price 1s the
loan rate plus the allocation factor esti
mate times the difference between
target and ioan The allocation factor
15 the ratio of national program acre-
age to the estimated harvested acreage,
and affects the level of deficiency
payments received by farmers
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The presence of a set-aside program
alone 15 not enough to affect planted
acreage substantially A paid
dwersion program is needed to
apprectably reduce supply

Table 1 presents the acreage
estimates for 1979 under the five
policy scenarios For all feed grains
plus wheat, the equation estimate for
1979 was given an additive adjust-
ment equal to the difference between
the model sclufion for 1978 and the
actual 1978 acreage The most sig
mficant of these adjustments were
-7 million acres for wheat, -4 milhon
acres for corn, and 1 7 million acres
for barley

The presence of a set-aside pro-
gram alone 15 not enough to affect
planted acreage substantially A pad
diversion program is needed to
appreciably reduce supply The
actual 1979 program was a 10
percent set-aside/10-percent diver-

sion program Actual 1979 planted
feed grain acreage was within 3 per
cent of the 10/10 scenano’s estimate
The overestimation of minor grains
{due to an unexpected increase in
sunflower acreage} shghtly exceeded
the underestimation of comn acreage
The record soybean acreage was not
forecast by the equations and tts
error exceeds that for all seven crops
"ESCS Cross-Commodity Forecasting
System (CCFS), which links together

CROSS-COMMODITY
IMPACTS

This analysis used multiphers
from the four-sector model of the

the livestock, feed grain, wheat, and
soybean sectors * This 165-equation
model hinks the U S consumer
demand for meats and export
demands [or grains to U S produc.
tion of crops We calculated multi-

“The basic equations for all except
the soybean sectors are those
reported 1n (1I) The soybean sector
results from current research 1n ESCS
that has used the work of Houck,
Ryan, and Subotnik (8), the speaific
estimates of coefficients are available
from the authors The cotton model
was developed by Bell and Evans,
whose detalled supply side is pre
sented 1n (3), and the impact multi-
pliers were presented by Evans, Bell,
and Remmele (4}

Table 1—Acreage response for 1979 to five policy scenarios

CFOP SEOI ::Itde 10 pet 5;? ;:,sclt;e 15 pet s:: :5?:’9 Actual
0 pct diversion set aside 10 diversion 15 pct diversion
Miiivon acres

Corn 853 82 82 783 821 76 28 800
Sorghum 182 173 65 169 159 154
Barley 99 93 88 Bg 85 81
Oats 174 17 3* i72 17 2* 171 141
Tortal i308 126 72 1209 1261 1177 1178
Wheat 7072 70 4* 7012 70 12 7012 712
Soybeans 680 680 655 68 0 654 7156
Cotton 135" 1353 135° 135 133° 14 1
Total 2839 278 67 2695 27755 2665 2744

1
Assumes a constant participation rate

20 percent wheat set-aside

10 percent set-aside, 10 percent paid diversion

" Interpolated solution
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The acreage response equations
suggest the set aside without a paid
diversion program induces little
response (o reduce acreage

phers (12) of corn, soybean, wheat,
sorghum, and cotton production on
both the crop and the livestock
sectors using the CCFS °

For the livestock sector, ESCS
analysts tabulated the impacts on
production, the market pnice of live
amimals, and the index of retall meat
pnces They also calculated crop
sector impacts on farm price, domes-
tic use, exports, and stock levels
To capture the dynamic response of
these changes, they tabulated both
the immediate and induced impact
on subsequent production, consump
tion, and prnice The cotton sector s
virtually mdependent of the food
sectors

We estimated the overall free
market effects of each of the set-
aside options on commodity produc
tion, consumption, and prices using
the CCFS impact multipliers The
crop acreage equations with corres-
ponding yield estimates determined
supply ® The difference between
these estimates and the supply under
the zero sei aside option, together
with the CCFS multiphers, deter-
mined free market results We
mtegrated these results with mim
mum commodity pnces (the loan
rates) and maximum commodity

SThe following reservations regarding
the specific esimates of the multi
pliers should be noted The corn and
soybean demand equations may be
shghtly too nelastic (13) Pork sup-
ply and beef demand may also be too
inetastic (6) while pork demand
seems too elastie (6) The cross-
commodity price impacts on the
wheat sector may be too “hot," over
estimating the wheat price effect of
nonwheat-sector changes

6 Actually the acreage 1s converted to
production by harvested acreage and
yield equations

prices’ and inserted these results
tnto the CCFS, with commodity
prices simultaneously exogenized,
to determine the results shown in
table 2

AGGREGATE INDICATORS

These set-aside programs influence
retall meat prices Concentration in
the cereal, baking, and other grain-
processing industnes, together with
the large fraction of nonagncultural
value added, has caused retai pnces
for these products to be relatively
independent of farm grain pnces
The 1979 set aside pius diversion
scenarios will increase retail meat
prices between 2 and 3 percent in
1980 and 1981, while the set-aside-
only scenarios would have a smaller
impact on meat prices Meat prices.
represent about half of totat food
costs, which make up about one-fifth
{18 percent) of the consumer’s total
budget

We translated the above prices and
quantities into effects on cash
receipts and farm sector mncome
using algonithms developed by NEAD
and documented 1n (1) and (2)

Table 3 estimates the effect of
different programs relative to the
zero set aside basele (the 10- and
15-percent set-aside-only scenanos
only fractionally affected farm
mcome) Expense reductions almost

7 After looking at stock impacts and
consulting with commodity special
1sts, the authors reached the conclu-
sion that the maximum commodity
price is generally less than commod.
ty release prices under reserve
programs and sometimes less than
the free market price plus the change
from free market levels using impact
multipliers

offset reduced receipts both from
marketings and Government pay-
ments When paid diversion 18
considered with set-aside, the income
effects are substantial—81 bilhon to
%5 hillion on a base of $28 billion

RESULTS

We selected five scenarios to
indicate the wide range of options
open to decisionmakers The acreage
response equations suggest the set-
aside without a paid diversion pro-
gram induces little response to
reduce acreage For example, a 10-
percent feed grain set aside decreases
total acreage by about 5 million
acres, and the 15-percent set-aside
1dles shightly less than 8 mullion acres
of land Consequently, aggregate
impacts on farm income and retail
prices (table 3} are negligible This
results from (1) the narrow spread
between the target and loan (or
market prices) that induces the
acreage response, (2) the stock action
generally required to maintain the

In Earlier Issues

Economic forecasting has
always been a hazardous pur-
sutt we employ a combina-
tion of quahtative judgment
and statistical estimation,
which doubtless involves too
much 1ntuition to satisfy the
econometricians and too much
statistical manipulation for
those who believe that pre-
dommantly judgmental apprai-
sals are likely to yield the best
predictions

James P Cavin
AER, Vol IV,No 3,p 66
July 1952
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price at loan, or higher, and (3) the
requirement of participation n
Government programs for program
benefits, which decreases U S
Treasury outlays due to relatively
low program participation

However, the 10-percent set-aside
plus 10-percent paid diversion
remnoves enough acreage from pro-
duction (16 4 million acres) to main-
tain aggregate U S farm income near
1978 levels ® Treasury outlays are
mcreased less than $500 million, and
the consumer pays approximately 1

®The current estimate of 1979 net
farm mcome 15 sbout $31 7 bitlion

percent more money for 1 percent
less meat The total CPI increases
less than 0 1 percent Crop pro-
ducers gain income tncreases, aver-
aging more than §1 bilhion, 1n 1979,
1980, and 1981 Total cash receipts
for crops, which decrease neghgibly
are more than offset by decreased
production expenses of approxi-
mately $1 billion The hivestoek
sector suffers small losses as
increased cash receipts of approxi-
mately $1 billion 1n 1980 and 1981
are more than offset by the $1 3
bithon cost increase 1n feed
Relative to the 10/10 scenano,
the 15-percent set-aside, plus 15-

percent pard diversion, increases farm
income about $2 billion and $5
billion for 1979 and 1980 This
increase results from shghtly increas-
ing crop cash receipts (over the base)
rather than the no change or slight
decrease 1n total cash receipts for the
10/10 seenano U S Treasury out-
lays are approximately $400 millhion
over the 10/10 scenario, and feed
costs increase about $300 million
Farm production expenses decline
approximately $300 million, and
little change occurs 1n aggregate

cash receipts for Iivestock Thereisa
shght increase 1n consumer purchases
and prices over the 10/10 scenano

Table 2—Final impacts of set asidefdiversion scenarios

Calendar year
Commodry Unit 10 percent 10/10 15 percent 15/1%
set aside diversion set aside diversion
1980 1981 1980 1981 1980 1981 1680 1981
CPI, meats | 1967=100 +019 -065 +375 +5 30 +0 29 -036 +4 07 +5 82
Beef
Production Wil 1bs -3 +24 -106 -138 -12 +14 -119 -187
Price, Omaha, slaughter
steer $lewt +03 -27 +109  +117 +12 - 20 122 +133
Price, Kansas City
feeder steer S/ewt -03 + 54 - 62 -25 -05 +57 -72 -31
Retwal price index 1967=100 | + 009 - 095 +326 407 36 - 68 B 59 284
Pork
Production Mil lbs +0 +32 -69 -101 +1 +28 68 -107
Price 7-market borrows
and quls $lowt +01 -52 116 139 04 -47 120 151
Retail price index 1967=100 -165 366 463 16 -144 385 505
Broilers
Production Mil lbs +0 +37 -89 -22 4 38 -63 -16
Price, 9 city wholesale dfib +02 -88 188 196 09 -79 198 215
Retall price wndex braoders] 1967=100 07 -294 633 685 34 -2 84 675 7 56
Mitk
Production bil Ibs -07 111 -228 -178 -23 104 -2 51 -202
Farm pnice $lewt + 022 - 036 073 057 007 -033 0 B0 065
Retall price index, dairy 1967=100 +02 -4 71 55 o7 - 32 78 €3

48



=%

Table 2—Final impacts of set-aside diversion scenarios

10 pct set aside [ 10/10 dwersion l 16 pet set aside I 15/15 diversion
Crop Urnit Crop year
1979 | 1980 [ 1979 | 1980 | 1979 1980 | 1979 [ 1980
Number

Corn

Price $/bu 0 -010 +0 20 $010 0 -010 +0 20 +0 20

Feed use Mil bu -2 -37 36 84 +10 32 40 T2

Commercial experts Ml bu o] -51 102 3] 15 ~-44 122 154
Sorghum ~

Price $/bu g 05 0 +17 0 - 05 07 +17

Feed lse Mil bu 0 +6 -2 -1 -1 +7 -20 -16

Commercial exports Mil bu -0 -9 22 14 2 -8 20 18
Barley

Price $/bu 12 +17 20 25 20 25 28 33

Feed use Mil bu -18 -28 -45 -42 =31 -37 -53 -68

Total exports Ml bu 0 0 0 ] 0 0 0 0
Qats

Price $/bu 01 01 o1 01 01 01 02 0z

Feed use Mil bu -4 -11 +14 +6 -4 -11 +10 +3

Total exporis Mil bu 0 0 0 0 0 0 4} 0
Wheat

Price $/bu 0 0 0 0 0 0 0 0

Feed use Mil bu -0 -4 -1 12 -0 -4 +4 +12

Commercial exports MU bu 6 -13 48 43 10 -11 +60 +49
Soybeans

Price Sfou 06 10 100 155 009 14 122 1172

Commercial exporis Mil bu -0 +20 -37 -41 -4 +18 -42 -49
Soybean meal

Price $/bu - - 033 -910 +1 883 +1 708 + 165 - 841 +2 107 2015

Feed use Thous ST -6 +501 -859 -9 55 -79 +457 -855 -1114
. Commercial exports | Thous ST +1 +285 -594 -579 -B1 +260 -676 -692
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Set-aside-only options have Little
mpact unless the set-aside and paid
dwergion scenarios maintain or
ncrease farm income over 1978
levels Increased hvestock receipts
fail to offset increased feed costs
The consumer eats shghtly less meat
at slightly higher prices

CONCLUSION

For farm income to be maintained
at approximately 1978 levels, some
form of acreage diversion program
would have been required for the
feed grains for 1979 Set-aside-only
options have little impact unless the
set-aside percentages are higher than
those analyzed here Combination
set-aside and paid diversion scenarnos
mamntain or increase farm'income
over 1978 levels The increase
occurring entirely in the crop sector
results from shghtly higher Govern-
ment payments and decreased crop
production expenses Increased hve-
stock receipts fail to offset increased
feed costs The consumer eats shght-
ly less meat at shghtly higher prices

The models were shown to be an
efficient means of obtaiming a com-
prehensive quick-response evaluatioh
of a major policy question In con-
cert with the judgments of econo-
mists with both institutional and
analytical backgrounds, the models
provide a consistent framework for
analysis The analyst’s judgments are
still needed because not all of cur
economic knowledge 1s precise
enough to express in explicit mathe-
matical language
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U.S. AGRICULTURE IN AN INTERDEPENDENT WORLD:
CLOSING THE GAP BETWEEN ANALYTICAL
SYSTEMS AND ECONOMIC REALITY

Leroy Quance and Mihajlo Mesarovic*

Institutions that provide informa
tion about food and agniculture to
private and pubhe decisionmakers are
developing more realistic analytical
systems Their models are becoming
globally onented and more wnter-
disciphnary They are directed more
at longrun planning, better balanced
m terms of man/machine com-
ponents, more explicit as Lo policy
and management decision options,
and thereby more useful

We can no longer analyze signifi-
cant 1ssues in U S food and agneul-
ture apart from the global system to
which they are related Comprehen
sive, computenzed simulation models
together with professionat subject-
matter expertise are essentsal

CURRENT USDA MODELS

For the past 6 to 10 years, most
long-range projection activities 1n
ESCS and ifs predecessor, the Eco-
nomic Research Service (ERS), have
depended on formal models Projec-
tions of US agricultural exports
and analyses of the world food situa
tion depend heavily on the Grains,
Oulseeds, and Livestock (GOL) world
trade model (4) ' For long-range
analyses of U S domestic food and
agnicultural 1ssues, we use the Na-
tional-Interregional Agncuitural
Projections (NIRAP) system (3)

GOL, a longrun equilibnum
model of world grains, oilseeds, and

*Leroy Quance 15 an agricultural
economist with the International
Economies Division, ESCS, and
Mihajlo Mesarovic 1s a professor of
engineering and mathematics at Case
Western Reserve University

! Italicized numbers in parentheses
refer to References at the end of this
note

livestock production, consumption,
and trade, relates grain-onented food
economics of developing regions to
livestock-onented economies of
developed regions

NIRAP, an annual supply-demand
equilibrium model of US farm
production, provides Imkages to the
general economy, farm inputs,
natural resource use, the environ-
ment, food prices, total and per
capita food consumption and ex-
penditures, and world agricultural
trade It relates equilibnum produc-
tion and prices to scenano-deter-
mined shifts in commodity and
aggregate demand and supply func-
tions

Collaboration between the
groups responsible for GOL and
NIRAP has generally resulted 1n
consistent projections of U S
agnicultural exports However, such
consistency 1s achieved offline and 15
time-consuming, furthermore, the
real-world feedback loops or the
interactions between world demands
for U S agricultural exports, as
represented m GOL and U § domes-
tic demand and supply representa-
tions in NIRAP, have been dealt with
inadequately

Largely due to increasing exports,
the demand for U 8 farm output s
projected to increase faster than
supply, resulting in real commodity
pnce increases U S supply and
demand details in the GOL model
are inadequate to realistically project
the real price increases Agricultural
exports denved from the GOL model
are generally higher than projections
generated by NIRAP In NIRAP,
real price increases generally lower
quantities demanded for export more
than the GOL model Such phenom
ena generally occur when two sectors

or markets are sumulated inde-
pendently The lack of adequate
feedback loops causes projections to
approach simple trend projections
and rates of change to be projected
too high

Our recent expenence with the
Global 2000 Study, directed by the
U S Council on Environmental
Quality (CEQ), provnides an excellent
example of the problem of mmade-
quate feedback loops The CEQ
study, requested 1n President Carter’s
1977 environmental message, assesses
worldwide trends in population, en-
vironment, and resources In coord)-
nating the study, CEQ analysts asked
several U § Government agencies to
provide projections 1n their respec-
tive areas of important vanables un-
der three scenanos diffenng in U S
Bureau of the Census population
projections and 1n World Bank GNP
projections Projections were also
generated for food, fishenes, energy,
water, and minerals

The CEQ staff discovered that,
although most projections and
analyses had been made with great
care and considerable subject-matter
expertise, they were not consistent
This inconsistency resulted from con-
sidenng each major sector inde-
pendently of other sectors Impacts
of other vanables, such as popula-
tion, energy, and agnculture, had
been inadequately treated For exam-
ple, an assumption of high economic
growth for a specific region may not
have been consistent with high ol
imports and high balance of payment
deficits

WORLD INTEGRATED MODEL

To assess the importance of these
inconsistencies, the Global 2000
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The GOL and NIRAP models need
linkages nof only between agricul-
tural export demand and domestic
supply and demand but also to
general economic growth, energy,
and popula:tmn

Study director asked Case Western
Reserve University and Systems Ap-
plications, Incorporated, to analyze
the impact of closimg such feedback
loops using therr World. Integrated
Model (WIM) WIM has 7 sectors and
13 geographic regions with 27 possi-
ble subsectors It 1s supported by five
submodels population, food, energy,
raw matenals, and international
trade WIM'analysts imitrally cut the
feedback loops to validate the Global
2000 projections To assess the 1m-
pact, they closed the loops hnking
the vanous sectors They analyzed
some important feedback loaps (1)
batance of payment restrictions on
imports, (2) the impact of energy
deficits on economtc growth, (3)
fertihty as a function of income, and
{4) the impact of calorie and protem
avallability on mortality (1)

In the WIM open-loop analysis,
the global economy grows from $6 1
trilion 1n 1975 to $14 8 trillion in
2000—a 3 5-percent growth rate, that
18, slightly below the average for the
sixties but almost identical to the
Global 2000 Study projection of
$14 7 tnlhion for 2000 (generated by
the World Bank’s SIMLINK model)
This compares with an $11 7 tnllion
world economy in 2000.under the
WIM closed:loop analvsis—a dif
ference of 21 percent The lower
economic growth projected by the
open-loop analysis occurs primarily
because energy shortages materialize
by the late eighties and early nineties
and because high levels of foreign
debt occur, particularly in the less
developed countries In the closed-
loop analysis, the lack of adequate
new capital leads to reduced imports,
including energy and capital goods,
and to slower economic growth

World grain production increases
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107 percent from 1975 to 2000 in
the WIM open-loop analysis, com
pared with a 96-percent growth in
the median Global 2000 projections
generated by the GOL model This
difference 18 caused largely by dif-
ferences between the initial values
of grain production for GOL and
WIM The calculations of the UN
Food and Agneculture Organization
(FAQ) for 1975 production used in
the WIM analysis involve a shightly
different accounting system than
those used by USDA In the WIM
closed-loop analysis, there s less
capital for agricultural investments
and production inputs as indrcated
by the WIM closed-loop scenano’s
lower fertilizer projections This
causes world grain production to
fall considerably short of the growth
rate projected m either the WIM
open-loop scenarno or the Global
2000 medtan projection (an 85-per-
cent increase by 2000)

The Global 2000 Study projects
a 40-percent increase I1n reai grain
prices by 2000, compared with a
100-percent increase in the WIM
open-loop projections WIM accounts
for the impact of increasing input
prices whereas the Global 2000
Study does not However, the WIM
closed-loop scenano does not result
in higher food pnices than the open-
loop scenano because, in the former,
less iIncome 15 spent on food and
fewer people buy it

This companson makes a strong
case for an integrated global analyt
cal system for studying food and
agncultural 1ssues The GOL and
NIRAP models need linkages not
only between agnicultural export
demand and domestic supply and
demand but also to general economic
growth, energy, and population

AGRICULTURE IN THE
WORLD INTEGRATED
MODEL (AGWIM)

While ESCS analysts were imitially
discussing integration of GOL and
NIRAP, Mesarovic approached.ESCS
about the possibility of integrating
GOL, NIRAP, and WIM Whereas
GOL and NIRAP lack WIM’s general
economic and nonagricultural world
detall “WIM lacks the agricultural
detail of GOL and NIRAP to analyze
emerging U S and world food and
agnicultural 1ssues fully

The cooperative project that fol-
lowed has resulted 1n a first-genera
tion combined GOL, NIRAP, and
WIM model — Agriculture i the
World Integrated Model {(AGWIM)
Linkages have been effected among
the three major submodels for popu
lation and GNP growth and for
agricultural production and trade
That 15, WIM prowvides population
and GNP projections for GOL and
NIRAP GOL and NIRAP then
project US and world agricultural
production, prices, trade, and
utihization

These agnicultural projections
provide the value added for agncul-
ture in the economic submodel and
food avallability for the population
submodel 1n the next WIM iteration
The WIM food submodel provides
world agricultural production and
trade projections for some commod
ities, such as tubers, coffee, and
sugar, which GOL lacks Thus, the
agncultural projections capability
onginating 1n GOL and NIRAP s
internally consistent and has linkages
with, and feedback loops to, the
population and GNP projections
generated in WIM Furthermore,



We cannot expect any modeling

system to analyze effectively all
1ssues regarding food and agriculture
But we think AGWIM pointsn

the direction of future modehng
developments,that will help n
analyzing complex 1ssues

AGWIM provides a global analytical
framework with emphasis on food
and agriculture i which future de
velopments can simulate interactions
between emerging agricultural 1ssues
and population growth, economic
development, energy, and the en-

vironment
To test AGWIM, we developed

two extreme U § energy policy
scenanos First, we assumed a suc-
cessful energy pohicy combining con-
servation, additional investment In
domestic energy production, and
substitution of other energy sources
for oil itmports Then we simulated a
pessimistic scenarno in which we
assumed that the United States does
not develop an energy conservation
policy and reties as much as possible
on ol imports We then analyzed the
implications of these two energy
scenanos for US agrjcultural ex-
ports In particular, assuming a
vigorous agricultural export policy
in both cases, what portion of the

U S o1l import bl will be covered
by agnicultural exports?

The results suggest that the
AGWIM modei performs well The
tentative answer to the pohcy gues-
tion posed is that, under the success-
ful energy scenario, agricultural ex-
ports will cover 40 percent of the
U S hill for o1l imports 1 the year
2000 Under the second scenano in
which the United States does not
develop a successful energy conserva
tion program and past trends con-
tinue, U S agncultural exports will
offset only 14 percent of the hill for
oll imports
" The AGWIM model 1s new Only
basie linkages are operational as op-
posed to the complete integration of
its three component models We can-
not expect any modeling system to
analyze effectively all 1ssues regard-
mg food and agriculture But we
think AGWIM points in the direction
of future modeling developments
that will help wn analyzing complex
1ssues Such modéls can be used to
develop and test new theories about
food and agriculfure in an inter-
dependent world
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In Earher Issues

farmers were indoctrinated in antimonopohsm, in the physiocratic
faith that agriculture was the basic industry in the economy, and 1n
the belief that they had not been receiving a fair share of the national
income They were devoted, moreover, to the use of government power
to protect their interests Farmers were pictured as small capitalists,
determined to protect their investments and anxious to have a fair return

from their labor

Everett E Edwards

AER, Vol IV, No 3,p 96
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SCARCITY AND GROWTH RECONSIDERED

V Kerry Smith, Editor Published
for Resources for the Future, Inc by
the Johns Hopkins Umversity Press,
1979, $18 95 hardcover, $6 95
paperback

Reuviewed by Karl Gertel*

The stated objective of this
volume of conference papers is to
‘““reconsider the long-run importance
and avalability of natural resources
for economic growth and matenal
well-being ” The focus 1s on nonre-
newable extractive resources, al-
though some data are presented for
agniculture, forestry, and fisheres
The nterrelationship between re-
source extraction and quality of en-
vironment 15 emphasized The fitle
denives from the influential book by
Barneit and Morse who found that
economic growih need not be
restrained by resource shortages '

Scarcity end Growth Recon-
sidered covers three areas (1) the
role of natural resources in economic
modeling, or to be more accurate,
the role of natural resources in the
economy, (2) the availamlity of
natural resources as viewed by physi-
cal scientists, and (3) empirical mea-
sures of the economice scarcity of
resources V K Smithand § V
Krutilla provide an interpretive in-
troduction and a summary and dis-
cussion of research 1ssues They
mtegrate the papers within the
relevant literature and suggest areas
for further inquiry However, they
are perhaps too wide ranging to
delineate sharply the 1ssues and
pnorities, nor could any overview
substitute for the background and
detail developed 1n the papers

*The reviewer 15 an agricultural
economist with the Natural Resource
Economics Division, ESCS

! Barnett, Harold J , and Chandler
Morse '‘Scarcity and Growth, the
Economuics of Natural Resource
Avallability * Published for Re-
sources for the Future, Inc , by the
Johne Hopkins University Press,
1963
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Jd E Stightz in the lead paper,
“A Neo-classical Analysis of the
Economics of Natural Resources,”
bnefly, but systematically, explores
the significance of natural resources
m an agpregate production function
and makes a series of judgments on
such 1ssues as the effects of mono-
poly, government policies and inter-
ventions, and a drastic oversimplifica-
tion of optimal intertemporal use
rates of exhaustible resources One
need not be comfortable with all of
Stightz’s conclusions to find this a
perceptive and stimulating paper

“Entropy, Growth, and the Politi-
cal Economy of Searcity” by HE
Daly eloquently presents the moral
perspective of “the continuation of
hfe, the survival of the biosphere and
1ts evolving processes *’ Daly pro
ceeds from the concept of entropy,
which, as [ understand 1t, denves
from the laws of thermodynamics
and the ultimate state of degradation
of matter and energy 1n the umverse,
a state to be avoided by a '“‘steady
state economy ' Daly proposes de-
pletion quotas sold at auction as the
principal means to achieve the steady
state The steady state would also
include a constant population and
maximum use of renewable re-
sources Whereas Stiglitz states that
his paper addresses *‘the more mm-
mediate future,” Daly's spectrum
seems timeless

N Georgescu-Roegen, who 15 1n
sympathy with Daly, discusses both
papers Nonetheless, Georgescu-
Roegen points out that a steady state
economy may not be achievable, and
Daly himself recognmizes that ecolog-
cal and full employment equilibna
may not comncide 8 V Cinacy-
Wantrup's “A Safe Minimum Stan-
dard as an Objective of Conservation

Policy,” may be relevant * Recog-
nizing uncertainty, he calls for
modest or mimimal standards of con-
servation Although developed for
renewable resources with a “critical
zone” of rate of use, this pnnciple
might be adaptable to nonrenewable
resources policy

The papers on availlability of na-
tural resources by D A Brobst and
H E Goeller wili most help readers
with limited background in areas
such as the distribution of depletable
resources over the earth and the
meaning of “reserves ”’ The two
papers and the discussion by B M
Hannon evaluate future adgquacy
Brobst and Goeller both conclude
that the next few decades are cntical
Ample supplies and low-cost energy
to process the relatively plentiful
materials with very low concentra-
tions of metals and minerals repre-
sent the key to future abundance
Brobst and Goeller’s differences in
outlook stem largely from estimates
of the amount of energy required to
process low-grade sources They
agree substantially on appropnate
public policies and the important
role of the political economy

The final section on empirical
measures of resource scarcity s 1n-
troduced by H J Barnett who re-
capitulates the findings of Scarcity
and Growth and supplements them
with more recent statistics for the
Umnited States and selected countnes
The principal measures of resource
scarcity are output per unit of input
of extractive iIndustnes, agnculture,
forestry, and fishing and trends in

? Cinlacy-Wantrup, S V “Re-

source Conservation, Economics, and
Policies,” University of California
Press, 1952




Economuc growth need not be
restrained by resource shortages

productivity Barnett conciudes that
most of the more recent tests con-
firm s earlier conclusion for 1870-
1957, which rejected the hypothesis
of general resource scarcity He con-
siders monetary costs for mitigating
environmental degradation as toler-
able

Two papers complete the third
secttion G M Brown,Jr,and B -
Field’s *“The Adequacy of Measures
for Signaling the Scarcity of Natural
Resources” and A C Fisher’s “Mea-
sures of Natural Resource Scaraity ™
Both offer penetrating analysis of
conventional measures unt cost of
extraction, pnice of extracted re
sources, and rent, the cost of dis-

covery of new resources as a proxy
for rent, and elasticity of substitu
tlon among resources, capital, and
labor They generally prefer pnce to
extraction cost and rent, although all
measures can be misieading under
certain specified conditions The
logical next step, in this reviewer’s
opnion, 15 to move from theoretical
analysis to the more difficult task of
deciding empirically how prevalent.
conditions are under which measures
of resource scarcity give wrong
signals

These conference papers rate high
1n techntcal quality and clarity The
authors discuss mathematical
formulations in a way that makes

them meaningful to most non
mathematical readers Optimusts and
pessimusts can find enidence to sup-
port their positions The book ac-
complishes 1ts stated purpose of sum-
manzing the state of knowledge n
three areas—the role of resources In
the economy, availability of re-
sources, and measures of resource
scarcity It brings to the reader’s
attention gaps in existing knowledge
and makes recommendations for
further research Although the
pnonties of an integrated research
program do not fall easity into place,
Scarcity and Growth Revistted 15

a good source for developing such a
program

In Earlier Issues

Policy sciences draw upon all the sciences that can be useful 1n policy

development In this context, knowledge 18 for practical apphcation fo
policy needs at a given period During the war we needed to know, for
example, the harbor installations at Casablanca, or the attitudes of the
population of Pacific Islanders toward the Japanese, or the maximum
range of a fixed artillery piece These were questions for geographers,
anthropologists, or physicists economists were extenstvely used
during World War II to estimate the facilities, manpower, and resources
necessary to produce the munitions required by the armed forces and
to supply men and materiel where needed The economic scientists who
made the greatest direct contribution employed mathemattcs and
statistics

Charles E Rogers
AER, Vol IV, No 3,p 99-100
July 1952
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AGRARIAN STRUCTURE AND PRODUCTIVITY

IN DEVELOPING COUNTRIES

Albert R Berry and Willlam R Cline,
The Johns Hopkins University Press,
Baltimore, 248 pp

Rewviewed by Donald Baron*

Berry and Cline present a re
freshingly staightforward critenon
for determining the need for land re-
form programs in developing coun-
tries They propose that if output per
unit of constant-quality land ts sub-
stantially higher on small than on
large farms, redistinibuting land from
large to small farms will increase
both aggregate agncultural output
and employment opportunities
Berry and Chne offer several hy-
potheses for why such an Lnverse
relationship can be expected 1n most
labor-surplus developing countres
They support these hypotheses by
estabhshing the existence of this in-
verse relationship derived from an
analysis of input-output ratios and
the intensity of land use character-
1zing farms in Latin Amencan and
Asian countrnes

Chapter two presents the main
theoretical framework for their hy-
potheses Land productivity declines
as farm size increases, pnmarily be-
cause labor-market dualism creates
an effective pnce of labor that s
substantially lower on small than on
large farms Both the rate of land
cultivation and the amount of labor
employed per acre of cultivated land
are, therefore, higher on small farms
Land and cap:ital market imperfec
tions make the effective price of
these factors lower on large farms
than on small ones Land price dif-
ferences “remforce the difference in
effective labor costs 1n leading to
higher labor/land ratios on small
farms than on large and, as a result,
higher output per hectare available
on the small farms” (p 10) Lower

*The reviewer 1s an agricultural
economust with the Natural Re-
source Economies Division, ESCS
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capital costs induce greater capital
use on larger farms However, in
most developing countnes, lower
capital costs also encourage replace-
ment of labor with machinery 1n
existing production Therefore, any
increase 1n outputfland ratios 1s
hkely to be small, while differences
between small and large farm labor/
land ratios are certainly greatly
exacerbated

Chapter three reviews 1960 U N
Food and Agnculture Organizabion
(FAO) agncultural census data from
30 developing countrnes

In practically ail of these coun-

tries, the large farm sector

{with the top 40 percent of

land area} uses 1ts land less

intensively than the small

farm sector (with the bottom

20 percent of area), based on

the percent of farm area under

cultivation (pp 41-43)
The clear implication 15 that output/
land ratios are also much smaller in
the large farm sector

This chapter also presents statish-
cal tests suggesting that differences
between small-farm and large-farm
sector output/land ratios should
generally decline slightly as land en-
dowment per population declines
across countries The inverse relation
ship between land productinity and
farm size should therefore be less
pronounced 1n land-scarce countries
than in tand-abundant countries

Chapter four presents much more
detatled anatyses of productivity/
farm size relationships 1n six coun-
tries Brazil, Colombia, the Philip-
punes, Pakistan, India, and Malaysia
Data sources include sample farm
surveys conducted dunng the md-
sixties to early seventies, and, for
some countnes, 1960 or 1970 FAQ
agncultural censuses The following

hypotheses are tested
(1) Output per unit of constant-
quahty land declines as farm
SiZe INCreases
(2) Between the early sixties and
early seventies, this inverse
relationship between land
productivity and farm size
weakened shghtly, if at all
(3} Total social factor produc-
tivity, defined as the ratio of
value added to total factor
costs measured at social
pnces, also declines as farm
size Increases
(4) For any given farm size, land
productivity 1s generally the
same on land cultivated under
sharecropping arrangements
as on land cultivated by
owners
Data from all six countries con-
firm the first hypothesis Tests of
the second hypothesis are less con-
clusive Dhfferences between small-
farm and large farm output/land
ratios appear to have remained fairly
constant dunng the sixties in Brazil
(at least in the northeast) In India
and Pakistan, the differences appear
to have lessened somewhat, ap-
parenily because large farms have
benefited more from green revolu-
tion technology than have small
farms However, the productinity
differences were still substantial as
of the early seventies Estimates of
total social factor productivity for
Brazil, Colombia, India, and Malaysia
confirm the third hypothesis while
estimates of land productivity on
sharecropped and owner-cultivated
land 1n Brazil, India, and the Philip-
pines confirm the fourth hypothesis
Chapter five presents the obvious
policy implications Redistnbution
of land from large farms to small




If output per unit of constant-
quality land s substantially higher
on small than on large farms,
redistributing land from large

to small farms will increase both
aggregate agricultural output and
employment opporiunilies

famuly farms s clearlv justified, not
only 1n land-abundant countnes such
as Brazil and Colombia, but also in
land-scarce countries such as India,
Pakistan, Malaysia, and the Philip
pines However, where redistribution
1s not feasible politically, govern-
ments should consider alternative
measures to assist small farms
Facilities providing small farmers
with “improved seeds, fertilizer, and
other modemn mputs” plus agricul-
tural credit could be expanded
Governments could also expand
credit for land purchases by small
farmers, or implement progressive
land taxation to encourage voluntary
land redistnbution (p 137) How
ever, the absence of any emidence
that sharecroppers are less productive
than owner-cultivators argues against
laws himtting or prohibiting share-
cropping )

The apparent strong support given
to land redistribution policies by
Berry and Cline’s statistical tests 1s
weakened somewhat by the age of
the productivity data The census
data are now at least 10 years old,
and even the latest sample surveys—
conducted in 1973—are becoming
outdated The possibility exists that
the estimates of small farm/large
farm productivity differences may no
longer be valid today, especially for
countnes such as India and Pakistan
where a trend towards reduction of
these differences began as early as
the midsixties If greater rates of
adoption of green revolution technol
ogy by large farmers duning the
seventies have reduced these dif-
ferences further, they may now be
so small that land redistribution will
have little effect on aggregate agricul-
tural output

Berry and Cline's analysis 1s,
therefore, most valuable to policy-

makers today not as direct input 1n
policymaking but as a guide to the
types of data that must be collected
and the productivity/farm size rela-
tionships that must be estimated 1f
correct decisions on land reform are
to be made Policymakers who read
this, book should recognize that the
most difficult land reform 15sue
today 1s not that of analyzing land-
related data but that of obtaiming the
data in the first place Berry and
Cline underscore the need for much
more effort to be directed toward
solving the data gathering problem

In the past, data requirements for
land reform studies have been met
by farm surveys and by the much less
frequent agncultural censuses Data
bases usualty vary considerably,
which make intertemporal data com-
pansons and trend analyzes often
difficult, as Berry and Cline point
out Moreover, productivity statistics
soon become outdated unless surveys
and censuses are repeated more fre-
quently than cost constraints gener
ally allow Part of the cost problem
15 that sample farm surveys, such as
the ones cited by Berry and Cline,
usually generate data relevant only to
a limited range of land-related 1ssues
Data relevant to other issues must
come from addiftonal surveys

In Earlier Issues

Too many agricultural
economists are frightened by
the word econometrics An
unfortunate and erroneous 1m-
pression appears to be current
that econometrics 15 a particu-
larly abstract branch of mathe-
matics, and that only a chosen
few can understand 1t

Frederick V Waugh
AER, Vol IV, No 3, pp 100-101
July 1952

The obvious method of reducing
the costs of data collection 15, there-
fore, the implementation of a smgle
comprehensive land data system, or
cadastre, which will maintain all
land-related data needed for policy-
makers to formulate and administer
the entire range of government-
sponsored economic development
programs, not just tand reform For
a given planming region, this data
system could maintain separate
records for all private ownership
uruts For each record, data on loca-
tion, size, ownership, and economic
charactenstics (land values, existing
and potential uses, soil.quahity, and
water availabihty) could then be
mantained Thus, iInformation rele-
vant to productivity /farm size ques-
tions would be one of a vanety of
data 1tems that would be routinely
availlable Simple estimates of relative
land productivity could be denived
through a determination of the
percentage of available farmland
actually cultivated on each farm
which contans land recorded 1n the
land data system

With the assistance of the U S
Agency for International Develop-
ment, a number of developing
countnes—most notably the Domini
can Republic and Honduras—have
recently instituted cadastral pro-
grams to support land reform efforts
These programs should be monitored
closely to ensure that they provide
sufficient data for pohcymakers to
determine 1f output/land ratios
actually are significantly lower on
large farms than on small farms, the
location of areas where productivity
differences are most severe, and the
location of large ownership units
which have the lowest output/land
ratios and which are, therefore, prime
candidates for land redistnibution
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ECONOMICS AND DESIGN OF SMALL-FARMER TECHNOLOGY

Alberto Valdes, Grant M Scohe, and
John L. Ihllion, editors The lowa
State Urnuversity Press, Ames, 1979,
211 pp, $15 00

Reviewed by Donald K Larson*

A message to the research com-
munity comes through clearly in this
coliection of papers by a distin-
guished group of scientists For new
technology to be an attractive im-
provement on current technology,
the subjective, ecological, and institu-
tional constraints confronting the
small farmer must be incorporated
into an evaluation of such technol-
ogy rather than recogntzed after-
ward This view 1s reflected through-
out 10 papers presented at an Inter-
national Conference on Economic
Analysis in the Design of New
Technology for Small Farmers held
at the Centro Internacional De
Agncultura Tropicai (CIAT), Novem
ber 26-28, 1975 The authors
focused on the role of technological
design at the farm level and the role
of technology change in'a context of
small-farmer welfare and rural devel-
opment

The foreword and introductory
chapter set the stage for why prior
evaluation needs attention The small
farmer 1s an important client for new
technology, which can increase food
production and 1mprove human well
being 1n the less developed countnes
of the world However, technological
benefits have not been shared equita-
bly among agnicultural producers,
and new technologies have not al
ways been readily accepted by smali
farmers New technologies must take
mto account the economc, social,
and phystcal realities faced by small
farmers These realities, interrelated
and complex, have often been 150

*The reviewer 18 an agricultural
economist with the Economic De-
velopment Division, ESCS
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lated for study by each appropnate
disciptme CIAT has recognized that
multidisciplinary teams, involving
biological and social scientists, are
needed to develop technology that
fits these realities

Authors of these papers examine
alternative approaches to technology
design and appraisal for small farmers
and expose gaps in the existing con
cepts and techniques Culture, trad:-
tion, and environment, plus mechan
1sms of choice and avatlable choices,
introduce considerable heterogeneity
that greatly complicates this task

The heterogenetty of small farm-
ers 15 a widely recognized phenome-
non that many researchers have faced
while attempting to define and focus
on the many 1ssues important to
small farmers Unless we have a full
quantitative understanding of how

In Earlier Issues

the subject of exper1-
mental design has grown to 1m-
pressive, not to say formidable,
proportions The average agri-
cultural scientist must some-
times long for the good days,
not too long past, when con-
dueting an experiment was a
simpler matter than 1t 15 today
Whatever his feelings may be,
he has come to accept the fact
that he must learn to hve with
this thing that has beset him
He should not be blamed too
severely for seeking to make
the process as painless as
possihie

Walter A Hendrnicks
AER, Vol IV, No 3,p 101
July 1952
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small farmers react to and behave 1n
the face of uncertainty, “it 15 most
unlikely that ex ante appraisal can
adequately reflect small-farmer rea-
soning on technology choice ”

This book 1s well wntten and a
valuable reference for economists
and other professionals concerned
with technology design 1n agneul-
ture The papers are a refreshing
mixture of economic theory and
applied case studies along with some
policy implications Although 9 of
the 10 papers focus on Latin
America, the analytical approaches
can apply wherever technological
design involving small farmers 1s
considered Valuable comments by
conference participants follow each
article In addition, the book has a
good reference section

However, this book goes beyond
being useful only as a reference For
full benefit, 1t must be read carefully
and 1ts many 1deas compared The
editors, in chapter 1, review the
problems identified by the papers
and discussions and pose a seres of
related questions that they feel need
further, indepth study Chief among
these are questions on prionity of
technology research and the welfare
gain of consumers (including small
farmers), the rote of agriculturai
policy 1f small farmers are to capture
benefits of new technology, changes
needed 1n exssting institutional struc-
tures before improved technology
can benefit small farmers, and the
lack of information about resources
and psychological attributes of small
farmers If these 1ssues can stimulate
the world research commumty, un-
derstanding the technology problems
faced by small farmers will be ad-
vanced appreciably




