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Terms of Trade and Factor Commitments in Agriculture 


Caroline Fohlin, Sherman Robinson, and 
Gerald Schluter 

Abstract. US agncultural economtc growth tn thts 
century has been charactenzed by a slow nse tn the 
demand for food and faster growth tn farm output as 
agatnst nonfarm producttvtty. In such an enmronment, 
one expects the stze of the farm sector to decltne as a 
share of the rest of the economy What 18 not so clear 18 

the effecttveness of the pTtCe system tn stgnaltng the 
appropnate resource adJUStments or of the resource 
market tn respondtng to avatlable stgnals We examtne 
four terms-of-trade measures conceptually and, stnce 
1929, emptncally We ftnd that even dtstortwns from 
farm programs have not offset the long-term trend of 
decltntng terms of trade. Labor and capttal markets 
respond, albett tmperfectly and slowly 

Keywords. Agrtcultural terms of trade, agnculture, 
economtc growth 

Since the 1930's, Federal farm programs have sought 
to help farmers adjust to changing market forces 
These programs, however, have ramifications outSide 
the agricultural sector They affect not only farm 
Incomes but market prices, producer incentives, and 
the allocation' of resources across sectors 

Agricultural economics has long used relative prices 
to measure the Impact of agricultural programs. For 
example, parity prices have frequently been used to 
indicate farmer well-being relative to others In the 
economy ThiS notion has been critiCized because, as a 
measure of well-being, it Inadequately accounts for 
technological and structural changes In the economy 
ThiS paper presents a variety of relative prices or 
terms-of-trade indicators, each of which captures a 
speCifiC market mechanism or Income effect. Together, 
these indicators form ,a composite of the agricultural 
economy relative to other sectoral economies 

We define four indicators of the agrIcultural terms of 
trade. In contrast to the Single "parity prices" Index, 
two indicators separately measure "resource pull" 
effects, a third measures relative real Incomes (or 
well-being), and a fourth measures relative PrIces 
from the pOint of view of demanders We show the 
historical paths of these measures since 1929 and 
describe how varIOUS domestic and International 
shocks affected them We' diSCUSS how the indiCes 

Fohh_" IS a graduate student and Robmson a professor at the 
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reflect long-term changes in the agricultural economy 
and how the observed movements In the different 
terms-of-trade measures are hnked to changes In the 
relative posItion of agrIculture In the economy, in
cluding resource movements and relative productiVity 
growth among sectors 

Value-Added Terms of Trade 

To calculate the value-added terms of trade, the ratio 
of the agricultural gross national product (GNP) 
deflator to the nonagrIcultural GNP deflator, we used 
data from (8, 9).1 ThiS ratio measures factor Income 
per Unit of real value added In agriculture relative to 
that in the nonagrICultural sectors A Unit of real 
value added IS a composite indicator of primary factor 
Inputs-capital, labor, and land If all factors are 
mobile and factor markets function perfectly, then 
each prImary factor would earn the same return In all 
sectors The value-added terms of trade would then be 
constant, on average, over time We did not, however, 
observe such constancy. Land IS a sector-specifiC 
primary factor, so one would expect to find some 
variation In the value-added terms of trade with 
changes In land values over time. Except for land, 
changes In the value-added terms of trade indicate 
continuing dlseqUlhbrlUm In the factor markets and 
denote resource-pull effects that should lead to further 
factor reallocation 

We define two versions of the value-added terms of 
trade, one USing farm national Income and one using 
sectoral real value added, or GNP originating in the 
sector. The GNP version Includes the effects of price 
supports on the terms of trade The farm national 
Income versIOn Incorporates the Impact of transfer 
payments as well. 2 Figure 1 plots the two variants 
over time. The two measures of the value-added terms 
of trade generally move together, With the national 
Income version above the GNP versIOn In all years. 
They dropped sharply during 1929-32, Increased 
during 1932-37 to near-1929 levels, then dechned 

lItahclzed numbers In parentheses Cite sources hsted In the 
References sectIOn at the end of thiS article 

2In computing th~ national Income -v~rslOn, we use the U S 
Department of Commerce's Bureau of Economic AnalYSIS (SEA) 
estimates of the real value of subSidies As an alternative, we 
explored usmg the GNP deflator to deflate nommal SubSidies The 
resultmg natIOnal Income value-added terms of trade series 18 
SimIlar, With some slgmflcant differences In the 1959-72 period, 
when the BEA figures showed Improvement, while the series 
computed WIth the GNP deflator showed a flat trend 

THE JOURNAL OF AGRICULTURAL ECONOMICS RESEARCH/VOL 41, NO 4, FALL 1989 6 



~ .. ',' .. 
...... ' 
lWo versions of the value-added terms of trade 

Index (1982=100) 
250 

Farm nal1Ol181 InCome 

200 

150 

100 

50 

1929 39 49 


untIl 1939 These movements mirrored the macr(}
economic cycles of the Great DepreSSIOn the Imttal 
crash In 1929 accompamed by a sharp dechne In 
relative agricultural prices, a strong recovery to 1937, 
and another m3Jor dechne until the advent of the war 
economy 

World War II trtggered a sharp upturn In the agricul
tural economy Both measures of the value-added 
terms of trade peaked In 1945 and remained high 
through 1948 The postwar economic readjustment 
led to downward trends from 1948 to 1955, with a 
short, sharp Improvement In 1951-52 due to the 
Korean War The GNP value-added terms of trade 
remained nearly constant during the perIOd of relattve 
economic stablhty between 1955 and 1972, while the 
farm natIOnal Income versIOn Improved shghtly Al
though there were some small vartatlOns In the GNP 
value-added t,erms of trade during this pertod, there 
were no large fluctuatIOns until 1971 when the Smlth
soman Agreement between m3Jor Western natIOns 
reahgned their currencies and resulted In a devalua
tion of the dollar 

The 1970's were characterized by major sWings In the 
macroeconomy and In the value-added terms of trade 
The measures Increased to above Korean War levels 
In 1973, but the trend has been strongly negative since 
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1974 In 1986, the GNP value-added terms-oC-trade 
measure fell to ItS lowest pOint since 1934 

The post-Korean War movement of the natIOnal Income 
value-added terms of trade meant that farm programs 
were successful In enhanCing real Incomes In agrtcul
ture The natIOnal Income value-added terms of trade 
Increased on average between 1955 and 1972, while 
the GNP value-added terms of trade dechned shghtly 
With the 1973 ascent, the natlOl)al Income value
added terms of trade reached World War II levels 
When the GNP value-added terms of trade hit a 52
year low In 1986, tile natIOnal Income value-added 
terms of trade dId not follow However, the natIOnal 
Income versIOn also shows more volatthty than does 
the GNP versIOn Throughout the 1970's and 1980's, 
when the GNP value-added terms of trade Increased, 
the natIOnal Income value-added terms of trade rose 
even more strongly And, when the GNP terms of 
trade dechned, the natIOnal Incom~ terms of trade 
dropped at least as much 

Comparing the two versions of the value-added terms 
oftrade,provldes some inSights mto the effects of farm 
programs on the agricultural sector's ablhty to attract 
and hold a share of sOl!lety's resources The natIOnal 
Income version of the value-added terms of trade 
differs from the GNP verSIOn by the drOPPing of taxes 
embodied In market prtces (indirect bUSiness taxes) 
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and depreciatIOn allowances and by adding Govern
ment transfer payments Farm programs apparently 
Influence the natIOnal Income measure more than the 
GNP versIOn Most farm programs pTlmarily affect 
,market prICes, however, and both measures use the 
same output and purchased Input measures The 
disparate Influences of farm programs on these 
measures result directly from the effects of govern
ment transfer payments and indirectly from effects 
farm programs may have on indirect business taxes 
and on depreciatIOn through the values of assets, both 
working and fixed While transfer payments have 
successfully supplemented Income levels for agrlcul
turallabor, land, capital, and management, they have 
not stabilized agTlcultural Income over time Income 
transfer programs have cush IOned the drops, but they 
have padded the Tlses and have provided little con
sistent hindrance of wide price sWings 

Internal and Output Terms of Trade 

To calculate the Internal terms-of-trade Index, the 
ratIO of an Index of the prices received for agTlcultural 
output to a combined Index of the prices paid for 
agrICultural Inputs and of consumptIOn by farm 
households, we used data from (7) ThiS Index IS an 
indICator of the purchasing power of agTlcultural 
goods In terms of commodities bought by farmers Of 
the indices we consider, thiS IS the closest to the 
traditIOnal definitIOn of "parity" pTlces 3 

The output terms of trade IS the ratIO of the agTlcul
tural pTlces received Index (7) to the nonagricultural 
GNP deflator (8, 9) and indicates the purchaSing 
power of agTlcultural goods In terms of all non
agricultural domestically produced goods The ratIO 
differs from the Internal terms of trade only In the 
definitIOn of the denominator Figure 2 shows the 
output and Internal terms-of-trade Indexes over time 
The movements In the output terms of trade closely 
paralleled those of the Internal terms oftrade, though 
the Index dropped ata less dramatic rate from 1973 to 
1987 Both indices reached a low m 1986 The sWings 
In the output terms of trade generally have been more 
dramatic than those In the Internal terms of trade, 
probably because the Internal terms-of-trade Index 
Includes more of the same commodities In both 
numerator and denominator The slmllaTlty In turmng 
pOints, however, indicates that both measures have 
responded to the same economiC shocks 

The output and Internal terms of trade have followed 
a trend Similar to that o(the value-added terms of 
trade (fig 1), with some notable differences During 

3Th IS defmltlon of parity 18 not qUite equivalent to the legal 
definition of price parity Ir we had used the 1910-14=100 indices, 
the Internal terms-of-trade ratIo would be the parity ratio Teigen 
(6)' discusses the evolution of the defmltlOn 

the Great DepressIOn, the output and Internal terms
'of-trade Indexes dropped at the same rate as the 
value-added terms of trade However, the Internal 
terms-of-trade measure surpassed ItS pre-DepressIOn 
high during the recovery of the mid-1930's The 
output and Internal terms of trade rose together 
during the World War II boom ,and fell only slightly 
before climbing again during the Korean War 

After the post-Korean War readjustment, the output 
and Internal terms-of-trade Indexes continued to de
cline, but the two value-added Indexes leveled off The 
long-term decline In the output and Internal terms of 
trade has continued since 1951, with a mllJor but 
temporary upswing In 1973 During the Kennedy 
round of the GATT negotiatIOns of the early 1960's, 
the European Economic Commumty refused to diSCUSS 
Issues affecting agriculture (3) The result was an 
agreement that favored an Increase In world industrial 
trade at the expense of agTlculture. In additIOn, with 
the overvalued dollar of the 1960's, U.S. agTlcultural 
exports were relatively expensive to the rest of the 
world 

Agricultural pTlces peaked relative to other com~ 
modlty pTlces In 1973, then dropped TheSmlthsoman 
Agreement of 1971 specified an 8 57-percent devalua
tIOn of the U S dollar, thereby lowering the relative 
pTlce of U S agTlcultural exports to the rest of the 
world In 1973, the SmithSOnian Agreement collapsed 
and the dollar floated down Soon thereafter, developed 
countTles, including Japan and some European 
nations, Increased their purchases of the now cheaper 
AmeTlcan agricultural exports AdditIOnally, the 
Soviet Union agreed to a major grain purchase from 
the United States to support Increased meat produc
tIOn However, the formatIOn of OPEC and the sub
sequent od prICe shock In 1973-74 caused nonagrICul
tural pTlces to Jump 

The Increase In worldWide demand In the mld-to-late 
1970's, accompanied by a slower Increase In supplies 
than was expected, caused agTlcultural pTlces to soar. 
Nonagrlcultural'prlCes were also increasing, however, 
so the effect was only a slight Increase In the output 
and Internal terms of trade In 1978-79 

A second 011 prIce rise In 1979 caused,another sharp 
Increase In commodity pTlces In October of that year, 
the Federal Reserve tightened the money supply, 
causing higher Interest rates and lower domestic 
aggregate demand ThiS actIOn Increased the.value of 
the dollar, making American exports relatively more 
expensive to the rest of the world There was con
tinuing appreciatIOn of the dollar through 1985 The 
January 1980 grain embargo on sales to the Soviets 
contTlbuted to large surpluses and a su bsequent pTlce 
dec! Ine In agTlculture The output and Internal terms 
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of trade dropped below the mid-DepreSSIOn level In 
1982,and hit their ali-time low In 1986 

Analysis 

Trends In each of the above terms-of-trade Indexes 
suggest how the economic climate affected agrIculture 
and how factors were committed In the sector 

Table 1 gives the average yearly growth of each prIce 
Index from 1955 to 1972 and from 1973 to 1987 4 The 
average yearly Increase of the agrIcultural GNP 
deflator dropped from 3 7 percent In the first period to 
1 percent In the second perIOd. and that of the Index of 
prices received for agrIculture only Increased from an 
average of 1 4 percent per year to an average of 2 3 
percent per year Meanwhile. the average yearly 
Increases In the prIces paid Index and the non
agrIcultural GNP deflator Jumped from 23 percent 
and 29 percent. respectively. In the first perIod. to 64 
perc'ent and 6 7 percent In the second period 

Table 1 shows the long-term deterIOration In all 
Indexes of the agrIcultural terms of trade. With 
acceleratIOn In the rate after 1973 Near stagnatIOn In 
agrIcultural prIces and strong growth In nonagrIcul

4The growth rates were estimated from log hnear regresSIOns of 
the variables against time (or each subpenod 
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tural prIces combined to lead to thiS long-term de
terIOratIOn These trends have continued 

The value-added terms of trade IS an indicator of 
relative real factor Incomes Declining relative factor 
Income should Signal factors. such as labor and 
capital. to move to other sectors The two versIOns of 
the Index. however. embody'dlfferenLassumptions 
about incentives If Income transfers do not affect 
producer incentives. then the GNP version better 
measures resource-pull effects To the extent that 
farmers respond to Income differentials. Includin'g 
transfers. then the natIOnal Income verSion, IS, more 
appropriate 

If all factors of production were perfectly mobile. one 
would expect each factor to receive the same rate of 

Table I-Average annual growth rates of price 
indexes 

PerIOd 1. Period 2. 
Index 1955-72 1973-87 

Percent 
Agricultural GNP deflator 367 097 


Prices received Index 141 233 


Nonagricultural GNP deflator 294 6'72 


Prices paid Index 233 640 
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remuneratIOn In all sectors, and hence, httle change In 
the value-added terms of trade over time 6 Labor and 
capital, however, are not perfectly mobile Changes In 
the terms of trade lead to dlseqUlhbrIa In the factor 
markets with only slow adjustment over time 

Figure 3 reproduces the farm national Income version 
of the value-added terms of trade, along with the 
percentage of the work force employed In agriculture 
and the percentage of the real capital stock committed 
to agriculture from 1947 to 1987 The structure of 
employment did not follow the movements In the 
terms of trade During the perIOd of nearly constant 
value-added terms of trade (1955-72), the portion of 
the work force employed In agriculture dropped at an 
average yearly rate of 477 percent. However, during 
1973-87, when the val ue-added terms of trade were 
dechnIng rapidly, albeit from historically high levels, 
agrIculture's share of employment fell at an average 
rate of only 258 percent per year This trend seems to 
contradict the conventional wisdom that labor, the 
more mobile factor, should respond to the dechnIng 
value-added terms of trade by leaVing the sector 
Clearly, workers lack the mcentlve, tangible or other
Wise, to move out of agrIculture as fast as the 
deterIoratIOn In the terms of trade would indicate. 
The addition of direct Government payments to agri
culture, by increaSing the value-added terms of trade, 
may have obscured the market forces that were 
present 

Although labor did not adjust fully to the changmg 
terms of trade, capital stocks fluctuated as expected. 
From 1955 to 1972, agriculture's share of capital 
stocks remained fairly steady, dropping only 167 
percent per year on average AgrIculture's share 
reacted shghtly to the dramatic 1973 peak In the 
agricultural terms oftrade, then began an accelerated 
decline during the post-1973 shde The fact that 
agriculture's share of the capital stock fell faster than 
Its share of employment could reflect the fact that 
part of the unexpectedly large drop (according to the 
terms-of-trade Indexes) In agriculture's share of 
employment during 1955-72 came from a substitutIOn 
of capital for labor Thus, farm labor adjustment may 
have been more sensitive to relative agrICultural 
labor and capital costs, while capital costs and 
agricultural capital allocation were more sensitive to 
the agricultural/nonagrICultural terms of trade 

Though the output terms of trade are more volatile 
than the Internal terms of trade, increasing faster In 
times of relative Improvement and decreasing more 

5ThlS result also assumes that the mdlces correctly account Cor 
changes In factor quality, technology, and firms' institutional 
environment 

lO 

sharply In times of relative dechne, both support the 
conclUSions about,labor and capital commitments In 
agriculture 

Agriculture's terms of trade are expected todechne as 
an economy develops (1) The Income elastiCity of 
demand for agricultural products tends to be low, 
caUSing prices to fall If agricultural productIOn grows 
faster than population MeanwhIle, ,higher Incomes 
Increase demand for nonagricultural goods, pushing 
up prices In those sectors While automation In agrl

,culture Increased supply, demand did not keep pace, 
caUSing more downward pressure on farm prices 
And because the dechne In employment has been 
slower during the past 15 years, and capital stocks 
have only recently begun to decrease Significantly, 
overproductIOn has persisted ConSidering these effects 
With the historical factors deSCribed above, prices 
paid by farmers unsurpnsIngly grew tWice as fast as 
prices received by them between 1955 and 1972 and 
almost three times as fast from 1973 to 1987 

The combination of dechnIng relative prices and a 
constant value-added terms of trade that eXisted 
between 1955 and 1972 indicates that total factor 
productiVity grew faster In agriculture than In other 
sectors The farm sector adapted faster to innOvatIOns, 
thereby allOWing for higher levels of'productlOn At 
the same time, movements In the farm natIOnal 
Income versIOn of the value-added terms of trade 
during thiS perIOd seem to indicate that the average 
yearly drop In employment of 4 percent was excessive 

The value-added terms of trade, however, during the 
past 15 years, has been dechnIng With the Internal and 
output terms of trade ThiS combined movement 
indicates that the market IS slgnahng additIOnal 
factors to leave the sector, assummg productiVity IS 
constant Even when we conSider the direct payments 
by the Government In the value-added terms of trade, 
the ImphcatlOn IS the same sector value added has 
been deteriorating along With the relative prices for 
agricultural products, slgnahng factors to move to 
other sectors 

Conclusions 

The agricultural economy In the Umted States has 
suffered recently, and agricultural pohcy has attempt
ed to slow that dechne But, one unstated goal of the 
pohcy, to allow farmers to shrink the sector on their 
own, has not been met Price supports, which are 
Intended to keep prices between average vanable 
costs and average total costs, are not stemming the 
detenoratlOn In relative prices In agnculture The 
direct Government payments, which constitute much 
of the program, are either sending the wrong Signals 
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or are obscurmg the natural marketforces that would 
tend to reallocate factors to other sectors. 
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