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In the period since 1929 economic forces both in agriculture and in 

the nonf arm sector have led to a sizec.ble transfer of labor resources from 

the farm to the 11onfarm sect.or. Considerable attention has been devoted 

to the analysis of this transfer process, primarily because of its rele-

vance in obtaining inco11es for farm people comparable to those in the non-

farm sectoro 

The fai .Lure of incomes in the farm sector to rise as rapidly as those 

in the nonf arm sector has been taken as pri.ma f acia evidence that the labor 

transfer process has not oeen rapid enough. A major portion of the research 

has in turn been devoted to examining the impediments to the desirable farm 

to nonfci.rm adjustinent, with the hope that tlli.s would aid in developing more 

desirable public policies" 

Attention has been centered on three points of the transfer process. 

One group, among them Schultz)/ Gale Johnson,Y and my discussant)/ have 

concentrated on the r11i.:;;rant, and argued that the failure to obtain a more 

rapid rate of adjustment was due to the lack of mobility of the labor resourceo 

This approach leads to a policy recommendation of subsidizing mobility per 

~' eithe1° directly through cash payments, or indirectly through :improved 

labor market inforr;iation and increased ca.pital formation in the human agent. 

1/ Schultz, To L'J., 11An .'1.lternative Diagnosis of the Farm Problem, 11 J ourna.l 
of Farm Lconomics, Deco) 1956, pp. 1137-1152. See also Homesteads in 
H.everse. 

y See Johnson, D. Gale, "Functioning of the Labor Market, 11 Journal of 
Fa~m .b,;~mics, Febo 1951, pp. 75-87; and 11Labor l'fobility and Ji.gricul
tural ,.,djustment, 11 Agricultural nd,justment Problems in a Growing Economy, 
The Iowa State College Press, .llllles, Iowa, p). 163-172" 

2/ hartin, Lee) 11The Role of Investment in Human and Cormnunity Capital, 11 

Journal of Farm J.:Jconomics, December 196U, pp. 1210-1221. 
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.r.. second gruup, amonc;; them Hendrix,W have stressed conditions in the 

nonfarm sector as an impediment to labor mobility" Here attention is 

focused on the imperfections in Jilarkets in the nonfarm sector. A prominent 

role is given to lack of cor.tpetition in both product and factor markets in 

the nonf arm sector in preventing additional labor from being utilized at pre-

vailing wage rates. 

Glenn Johnson has been allnost alone in stressing still a third impedi-

ment to mooility. His theory of fixed assets suggests that labor may be 

11 trapped 11 in agriculture due to the commitment of nonlabor resources in 

highly specialized forms. The farm operator can then best utilize his total 

bundle of resources by remaining in agriculture, despite the fact that he 

could obtain a higher return on his labor resource elsewhere. Johnson's 

analysis places the ii.~pediment directly in the agricultural industry. 

In this paper I want to focus attention directly on the transfer process. 

Specifically, I want to do three things: (1) examine historically the degree 

to which the ~gricultural industry has been out of long-run equilibrium ad

justment, d.nd t!1e nature of the adjustment process; (2) identify and quantify 

the adjust1.tents im.posed on the agricultural labor force by exogenous forces, 

and (3) identify and measure the degree to which the incentive for movement 

has come from derrn:1.nd conditions within agriculture and the degree to which 

they have been labor supply conditions. The analysis will be based on a 

structural model of the agricultural hired labor market that identifies both 

long-run and short-run relationships by the use of a Nerlove-type distributed 

lag model. 

!J Hendrix, V"dlliam .i:£. , 11 Income Improvement Prospects in Low-Income Areas, 11 

.Journal of Farm Economics, Dec. 1959, pp. 1065-1075. 

2/ Johnson's position with respect to labor is perhaps best summarized in 
11 The Labor Utilization Problem in European and american Agriculture, 11 

Journal of agricultural ~conomics, June 1960. 
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ii. Model of the ]i.iarket for Agricultural Hired LaborY 

The structural model consists of a long-run demand relation and a long-

run supply relation, both of wnich are stochc.i.stic, and two non-stochastic 

adjustment equations;1/ one for the supply relation and one for the demand 

relation. For estlination purposes, these are reduced, in the manner devel

oped by N~rlove,§/ into two equations in two endogenous va.c·iables. f .. gricul-

tural wages and nired employment are assumed to be endogenously determined 

subject to the following exogenvus variables: income to be earned in non

farm employment, u.riemployment .~J../ the civilian labor force, 11 real" farm prices, 

and an index of technologyc 

In irnplementing the distributed lag analysis, reduction of the four-

equation system leads to the introduction of hired employment lagged as an 

additional independent variable in each estimating equation. In addition, 

a trend variable is introduced into the supply equation to remove part of 

the specification~ bias t11at rHay arise as a result of omitted variables. lo/ 

Models estimated using Nerlove-type distributed lags give rise to two 

sets of structural ey_uations--long-run equations and short-run equations • 

. h more complete description of the model can be found in the author's 
doctoral dissertation, 11 An .c;conometric Investigation of the Market for 
Hired Labor J.n 11griculture, 11 University of Ghicago, 19()1, and in an 
article oy the same title in the Journal of Farm .c;conomics, forthcoming0 
The structural and reduced form equations on ~vhich this analysis is 
based appear in the appendix~ 

~ee the appendix. 

l\lerlove, Hare, Dis_~ibµted Lags and Demand Analysis, Agriculture Hand
book No. 141, .a.gricultural Narketing bervice, USUa.-

l'Jonfarm earnings and unemployment are combined into one variable, here
after referred to as corrected nonfarm income, by multiplying average 
compensation of employees in the nonf arm sector by the percent of the 
labor force employed. 

There are strong reasons for suspdcting that the coefficients of adjust
ment are subject to a greater extent than other parameters to specifica
tion bias, or the omission of relevant variables. 
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This in turn implies that two sets of reduced form e4uatio~s can be derived. 

a major portion of the analysis in this paper is based on predicted values 

from the long-run demand and supply relations, and from the four reduced 

forms that can be derived. 

Coefficients of adjustment 

Models estimated in this framework lea.Cl to coefficients of adjustment, 11/ 

which indicate what proportion of the discrepancy between current values 

and equilibrium values are eliminated in a given time period. Three coeffi-

cients of adjustment may be obtained from a two-equation supply-demand model: 

one for the demcmders of hired labor--the farm operators, one for the sup-

pliers of hired labor--members of the labor force, and one for the employ

ment reduced forrn!Y'--which indicates the cJ.djustment of t1ired employment 

as suppliers and demanders interact with each other. 

The coefficient of adjustment implied by the supply equation is .32,l3/ 

indicating that 32 per cent of the discrepancy between equilibrium and actual 

employment is removed in a given time period. ~ight years are required to 

eliminate 95 per cent of a given disequilibrium, assuming other factors 

remain unchanged~l4/ This coefficient of adjustment implies long-run elas-

ticities that are a.ppro.ximately three times as large as the short-run 

elasticities, where the short-run refers to the response within one year. 

The estimated coefficients of adjustment are important dynamic properties 
of the mod.el and permit an· analysis of the time path of adjustment. In 
this sense they can be used to determine the length of time needed to 
reach long-run equilibrium adjustments on the assumption that a change 
in economic conditions is pernlitted to work itself out completely, 

The employment reduced form derived from the short run structural equa
tions :Ls a distributed lag model. Hired employment is the dependent 
variable and hired employment lagged one period appears as an indepen
dent variable. 

The adjustment refers to the year-to-year changes in average employment 
over the entire year, and not to seasonal variation within the year. The 
same applies to the other coefficients of adjustment. 

The cidjustment path is asymptotic to the equilibrium level. 
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The coefficient of adJustment implied by the demand equation is .JO, 

indicating that JO per cent of the discrepancy between equilibriwn and actual 

employment is eliminated in a given p.:::riod of time by the demanders of labor. 

This is slightly- lower than the coefficient of adjustment on the supply side, 

and would require between ei6ht and nine years to eliminate 95 per cent of a 

given disequilioriwn, asswcting other factors remain unchanged. 'rhis coeffi

cient of adjustment also implies long-run elasticities that are slightly 

illore than three times as large as the short-run elasticities. 

The coefficient of adjustment for the employment reduced form, which 

indicates how the forces of supply and ,,_emand actually work themselves out 

in changes in the level of employment, is .Jl. The close similarities in 

the coefficients of adjustment for supply and demand result in actual levels 

of adjustment being quite similar to those for the demanders and suppliers. 

Thirty-cne per cent of the discrepancy between actual employment and long-. 

run ec1uilibriwn employment is removed in one year, with slightly over eight 

years being required to eliminate 95 per cent of the difference, if condi

tions are unchanging so that the orii:;ina:1 11 shock11 can completely work itself 

out. 

Intuitively-, eight years appears to be a long time for reaching a new 

equilibriwn leveL Three com111ents can be made on this. First, the institu

tional characteristics of the farw labor market are very important. Changing 

types of work is seldom a spur-of-the-moment decision, but taking alternative 

employment for members of the farm labor force typically involves moving 

long distances, with the concomitant separation from family and friends and 

the uncertainty of new social environments. This is compounded by the fact 

that an important part of the hired labor force is compose:i of younger people 

from local communities" 1'his component of the agricultural labor force finds 
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alternc.ti ve employment only as the 1;.nderlyin;; population base .from o:·rhich 

it is drawn sbi:rts geo::;raphically, or as local industrialization takes 

1Jlace. Both of these £>.re s.c1.mittedly slo1q processes. 

Second, the irnporti:\nce of the eight-year ad.,justrnent period is teffoerod 

by reco.:;nizing thc:.t over 75 per cent of the adjusti;1ent to a new equilibriwn 

level is accomplishecl. Fithi;;_ three years. The time path of acl..~ust;::J.ent impli::cd 

b'r the emp}.oymerit reduced forms shm·rs quite clearl•r tha.t a ;-na,jor portion of 

the adjustL~,ent ta.1·:es place in the, early years. (F'iyre 1) 

lmd finally, conditions seldom exist in the real world in Hhich a 

.e;iven economic force is permitted to worl: itself out completely. 'Gconomic 

conditions continue to chan3e, and in the agricultural labor mar!rnt, the 

consequence of these changing conditions has been fresh stimuli almost each 

year to further rec1uce the size of the labor force. 

\'Jith Actual Levels of Emplo:vment 

The distributed lag models used in this study identify the long-run 

relations of firms e.nd members of the labor force. Consequently, it is 

possible to compute historically'the long-run equilibrium levels of employ-

ment a~1d make a conparison "'ith the actual level of employment. The compc:.r-

ison illumim.tes directl;r the dynamics of the asricultural labor market, 

especially in the context of <J market recei vin3 continuous impetus to cl~2.nge 

from exocenous forces. 

Care must be e::ercised in not reading an excessive amount of normative 

content into this equilibriuD concept. The long-run equilibrium concepts 

indicate the quantit;r of le.bar supplied· and de1,1anded if agricultural firms 

TI/ A more detailed exposition of the analysis in this section is presented 
in a paper read before the American Farw Economic i~ssociation: 11The 
Long-Run Eouilibriwn in the Hired Far::il Labor Force: History arid Impli
cations.11 
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and members of the lc-bor force took current information seriously and adjusted 

completely to it. In some cases this may not be the action they "shoulcl11 

take.16/ In the same respect, the equilibrium leveJ_ should not be assw11ed 

optimum from ci,;1 ef:2icienc~' standpoint. Information concern.ins the mar:~~_nal 

costs 2.nd returns of cl1anging the level of resource use woulc. be needed to 

permit efficienc~r statcn1ents. 

The underlyin=; equations on which the analysis is based are beh::cviore,l 

equations. As such they provide insights into the behavior of suppliers and 

demanders of hired labor, independent of normative and/or economic efficiency 

propositions. 

Figure 2 provides a comparison of the long-run equilibrium leve 1 of 

employment--as implied by the employment reduced form-,-with the actual levels 

of employment in the period. from 1929 to 1959. It is clear from this com-

parison that through most of the period the actual level of hired farr,1 em:_)loy:-

ment has been greater than the long-run or equilibrium level of. employment. 

The two exceptions are 1934 and the years 1946 through 1949. 

Both demand and supply forces were at \·rorl;: in ea.ch of: these periods to 

raise the equilibrium level above the actual level. In 1934, real fci.rm prices 

were roughly 10 per cent higher than they had been in 1933. In addition, 

labor earnings in the nonfarm sector declined in 1934, shifting the labor 

supply schedule to azriculture to the right. 

In the inunedici,te post-uar period, l 9L~6 and 19L~7 \·Jere years of the high-

est relative prices for farm products since 1929 (index values of 12L~ anc1 123 

16/ A basic, implicit a,ssmni)tion of usinc; distributed lags is tl'Bt lonc;-run 
equilibrium values continually change, and in fact, fluctuate rather 
widely. For rea,sbns of strategy, or rigidities of various sorts, econo
mic man is assumed not to adjust completely to these changing equi1ii)riwn 
levels in a given period of time. In the farm labor market, where his
toric conditions have been such asto require essentially a continuous 
transfer of labor resources to nonfarm employment, there is relatively 
more norma.ti ve content present. 
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rnspectively). In addition, the sizeable increase in the size of the civi-

lian labor force as a result of disarmament shifted the labor supply schedule 

to the right. Heal fai'm prices dropped off to an index of 115 in 1948 and 

105 in 1949, jstill relatively high for the total period covered, but the 

1948-L~9 recession, witn its high level of unemployment, was probably the 

dominant factor maKints the equilibriumjlevel of employment in 1949 higher 

than the actual level. 

The average disequilibri~n for the entire period was 6.2 per cent. (Dis-

equilibrium is measured as the percentage discrepc;,ncy between the equilibriwn 

level of employment and the actual level of employment at a point of time, 

with equilibrium employ111ent as the base.) The average disequilibrium for 

only the years when actual employment was in excess of the equilibrium 

level was 6.7 per cent. If attention is focused on shorter periods of time,, 

there are roughly three periods when the agricultural hired labor force was 
'1 

seriously in excess of its equilibrium level: 1929-31, 1937-42, and 1952-

59. (Table 1.) 

Table 1. avera,se Long-run Disequilibrium in t;mployment, Selected Periods~ 

1929-31 1932-36 

Reduced form lL0/6 

~~Predominantly negative values. 

1937-42 1943-45 

5.7% 

1946-49 1952-59 

10.6% 

Since economic conditions do continue to change rather than remain 

stationary so the consequences of previous change can work t11emselves out, 

it is useful to examine historically how soon a given equilii)rium level of 

employment has been attained~ This can be done by referring again to Figure 2 

and examining the horizontal distance between actual and equilibrium levels 

of employment, recognizing that the estimates are annual averages with straight 
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line interpolation. This means that . only yea:r\_ly estima.tes are meaningful, 

and not the movement within the year. 

In the major portion of th0 cases, equilibrium levels of employment are 

attained in from one to two years. bXCeptions are the equilibrium levels 

of employment for the years 1929, 1931, 1938, 1939, 1940, and 1952 to the · 

present. And only in the period from 1954 to the present has the actual 

level of employment lagsed the equilioriurn level by more than three yearso 

Considered in a broad historical context, the period required to reach t,he 

equilibrium levels of employment has been comparatively short--until recent 

years. 

Summarizing this comparison of the equilibrium levels of employment 

with the actual levels of employment, three points can be stressed: (1) 

The persistence of the 11 farm problem, 11 which is characterized by low labor 

returns in a5riculture, reflects the continuing need to transfer labor re-

sources, rather than the failure of the adjustment to take place. The pro-

blem is one of continually adjusting toward a dynamic equilibrium, and his-

torically a Given equilibrium level of employment has been attained in a 

relatively short period of time, (2) there have been three periods of serious 

disequilibrium in the period since 1929, and (3) in the period since 1953 

we find a persistent widehing in the gap between actual employment and the 

long-run equilibrium level of employ111ento 

The Impact of Exogenous Forces on the Agricultural 
Labor Market 

The Impact of ~conomic Growth 

Changes in the farm and nonfarm sector of the economy impose adjust-

ments on the agricultural lab'or market. These changes are channeled into 

the model through variables treated as exogenous. The more systematic of 



these c11an";es are tnose associated wj_th the gro~"th of the economy, as reflect-

ed through increases in the civilian labor force,. increases in nonfarm earn-

in6 s, and increases in the level of technology in the farm sector. These are 

forces that opc:rd..te on both the deJlland and supply of agricultural labor, and 

an understan1ing of their impact c;ives some insight into the nature of the 

labor adjustment proolem faced by agriculture. 

The impc;.ct of these exogenous forces can be anci,ly-zed through the use of 

the reduced form equations. Percentage changes in the exogenous variables 

can be imposed, id th a recent year chosen ci.s a base, and the impact on the 

endogenous varia0.Les, agricultural wage and hired employment, examinect.17/ 

In the period covered by the rnodel, 1929-1957, the economy has been 

subject to varying rates of growth, ranging from the decline in economic 

activity of the l930's to the rapid expansion of the war and postwar years. 

In order to analyze to a limited extent the effects of these varying rates 

of change, two conditions of economic growth are examined. 

Under the first condition, the average rate of growth over the entire 

1929-57 period is used in an attempt to arrive at an 11 average 11 rate of 

growth that could be considered typical. During this period economic growth 

has been characterized by average annual incredses of 110 for the civilian 

labor force, 210 for nonfarm average annual earnings, 18/ and 1~% in the level 

of technology. 

n.J For this purpose, values of the exogenous variables were chosen at their 
1958 level, with the exception that unemployment was adjusted to 4 per 
cent. This permits an evaluation in the context of recent magnitudes 
for the varia0les, without extrapolatinc excessively beyond the limits 
of the mod.el, and in aduition develops the anc;.lysis in the context of a 
fully employed economy. The predicted Yalues for the endogenous vari
ables are obtained on the basis of tne conditions existing in 1958. Then 
the various changes in the exogenous variables are imposed with 1958 as 
a base and the resulting Changes in the endogenous variables are evalu
ated from their 1958 predicted values. 

18/ The 2 per cent refers to the increase in pecun.iary earnings, not to the 
corrected nonfarm income concept. In computing the corrected nonfarm 
incorne for the prediction, pecuniary earnings were increa,1ed 2 per cent 
from their 1958 level, the civilian lci.bor force was increased 1 per cent 
from its 1950 level, and unemployment was taken as 4 per cent of this 
projected labor force. 
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Under the second condtion, gro11.rth of the economy as represented by 

the period fron 1947 to 1957 was used. This was a ten year period of rather 

rapid growth in which nonf arm annual earnings were increasing at a more 

rapid rate of 2.8}6 per year, the civilian le.bor force increased at a more 

rapid rate of 1.2% per year, and technology in agriculture ir2s increasing 

at a more rapid rate of 2.5~b per year.19/ 

Impa.cts of these changes on the agricultural labor market are examined 

under two conditions: first on the assumption that the government is able 

to maintain real farm prices at a stable level, and second, on the assumption 

that real fan'1 prices decline at the rate of 3 per cent per year, as they 

did in the period from 1951-1957. (Table 2) In both cases it is assumed 

that the level of unemployment remains at 4 per cent of the labor forcea 

The impact of the typical conditions of economic gro11>rth are sho-vm in 

the top part of the table. In ,Situation 1, where real farm prices 2.re held 

consta:1t, a3;ricultur2J_ wages lag slic;htly behind the incre'" se in nonfarm 

earnin::;s in the short run, and.a slightly less than one per cent reduction 

in the labor force is indicated. Given sufficient time to adjust co;npletely 

to the growth of the econonw.i the vrage rate would return almost to its origi-

nal level, 1rith approximo.tely a three per cent transfer of labor resources 

out of agriculture. 

i9/ Ruttan' s index of technology, as used in estimating the model, was 
constructed before the latest revision of the manhours worked in agri
culture series. On that basis it shows a 1.3% increase per year in 
the level of technology from 1947-57. The revision, based on the 
period from 19L:.9 to the present, will result in Ruttan 1 s index sh01ring 
a considerably more ra~Jid rate of technologiccc.l advance in recent years. 
Since the revisio;1 in the index of technology is not available at the 
present time, a crude estimate of 2.5% per year as the rate of change 
has been asswned. This is consistent with Barton 1 s index of produc
tivity. (Changes in Farm Production And Efficiency, Statistical BuUe
tin Ifo. 233, U. S. Department of Agriculture, July, 1960.) Introducing 
this more rapid rate of technical change into the model estimated 1.d.th 
a data series showin:; a slower rate of change probably overstates 
slightly the impa.ct of technical change. 
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Table 2. Percentage Changes in Agricultural vvages and Hired .&i.ployment in 
Response to Selected Annual Changes in ~xogenous Variables. 

T~ical Conditions of Economic Growth:a 

Situation le Situation 2d 
Agricultural .J£mploy- Agricultural Employ-

vvage ment vJage ment 
ercentage cho.nge 

Short rune +1.9 - .8 +1.2 -1.2 
Long runf + .2 -2.9 - .1 -4.5 

Recent, More Rapid. rtate of ~conomic Growth:b 

Situation 1 Situation 2 
Agricultural Employ- Agricultural Employ-

vva15e ment Wage ment 
ercentage change 

Short run +2.1 - .9 +L2 -1.4 
Long run +?.3 -3.5 +LJ -5.0 

Notes: 

a. Represents average changes in exogenous variables in 1929-57 period: 
Civilian labor force increases 1%, real average annual nonfarm 
earnings at 2%, and technology at 1~%; unemployment is held at 
4% of labor force and trend variable increased 1 unit. 

b. Represents average changes in exogenous variables in 1947-57 period: 

c. 

d. 

e. 

Civilian labor force increases 1.2%, real average annual nonfarm 
earnings at 2.S?b, and technology at 2.5%; unemployment is held at 
4~ of labor force and trend variable increased 1 unito 

.l:l.eal L .• rm prices held constant (1958 level). 

Real farm prices assumed to decline by 3%o 

The short run indicates the change in the current year implied by 
the given changes in exogenous variables. 

f. The long run indicates by how much the endogenous variables would 
change eventually if the given changes in exogenous variables 
persisted indefinitely. The computed coefficient of adjustment 
implies that 95% of this change would be accomplished in slightly 
over 8 yearsc 
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In bituation 2, wt1ere real farm prices are assumed to decline three per· 

cent per year in the presence of t11e normal growth of the econorify, the agri-" 

cultural wage rate lags further behind the increase in nonfarm earnings in 

the short run, and results in a somewhat larger transfer of labor out of the 

industry. In the equilibriwn position, a slight decline in agricultural 

wages is indicated and a larger decrease in the quantity of labor employedo 

The impact of the iuore rapid conditions of economic growth is sho1'•Jl1 in 

the lower half of the table. In Situation 1, i.rith real farm prices held 

constant,.a6ricultural wacies lag relatively more behind the increase in non

farm earnings in the short run, and slightly less than a one per cent reduc

tion in the lo.bar force is indicated. Given suffi.ciefill.t time to adjust to 

these changed conditions:; the wage rate increases slightl3r more and employ

ment declines by 3~ per cent. The short-run impact of these changes is 

reflected in the wage rates, while tr1e longer run effect is reflected pri

mar.ily in chane;es in the level of employment. 

In the second situation, where fc,rm prices are declining, the rise in 

the wage rate is much less, and the impCJ.ct ori the level of employment is 

much larger, particularly on the equilibrium level of employment" 

Differences in the impact of tne two rates of growth are reflected 

primarily in their effect on agricultural wage rates" Under the slower 

conditions of growth, equilibriwn wage rates in agriculture lag serioUBly 

behind those in the nonfarm sector. Under the more rapid conditions of 

growth, the equilioriwn agricultural wage rate more nearly approaches the 

change in the nonfarm sector, though the short run adjustment in the wage 

rate lags relatively more the change in the nonfarm sector. A somewhat 

larger reduction in the agricultural labor force is induced with the more 

rapid rate of growth. 
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In both cases however, it is important to recognize that these are not 

once-for-all shocks to the agricultural labor market, but continuing annual 

adjustments imposed from the growth of the economy, assuming no change in 

structure. ·rhe. structural relationships as estimd.ted indicate that even if 

·real farm prices are stabilized, agricultural W'd.ges will continue to lag 

behind nonf arm earnings, and the long-run ec1uilibrium level of employment will 

decline. If real fa.rm prices decline cl.S they huve in recent years, agricul- · 

tural wages lag even further and the equilibrium level of employment decreases 

more rapidly. The growth of the economy results in a continual need to trans-

fer labor out of agriculture; and the transfer process itself results in 

agricultural wages lagging behind the increase in nonfarm earnings. 

Is Labor "Pulled" or 11Pushed11 Out· of Agriculture? 

A quite different question can be asked using the same kind of analysis. 

For some pµrposes it is useful to know to.what extent labor has .been "pushed" 

out of agricultw·e by declining labor conditions on the farm and. to what 

extent it has been 11 pulled11 out by conditions in the nonfarm sector. One 

way of answering this is to take the reduced form for emplo;Yment, divide the 

exogenous variables into those appearing only in the demand equation and . 

those appearing only in the supply equation, and ask which group accounted 

for a larger fro.ction of the total change in employment and during what 

periods. 

By using the long-run redU.Ced f orm,'!ll/ changes in the equilibrium level 

of employment can be examined. For the entire period, 1929-1959, 29% of the 

decline in equilibrium employment is ex.plained by variables appearing in the 

farm demand for labor equation and 71% by those appearing in the farm labor 

· . @ ·The relative orders of magnitude a.re the same with the short-run reduced 
form, though the analysis is compound~d due to the presence of the 
lagged, variable. 
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supply equation. Hence, for the period in general, the major portion of the 

decline in the long-run equiliorium level of employment is explained by 

forces in the nonfarni sector. In general the labor has been 11 pulled11 off 

the farm. 

S110rter periods of tim.e can be analyzed in a similar fashion. (These 

periods will be selected to roughly parallel the periods of serious long-

run disequilibriurno) In the first period, 1929-32, the demand and supply 

forces were offsetting. The net reduction in the equilibrium level of employ

ment in this period was 184,000. This represents the resolution of a 106,000 

increase in the agricultural labor force called for from the supply variables 

and a 290,000 reduction called for from the demand variables. Stated differ

ently, the supply of labor relation to agriculture was shifting to the right, 

while the farm demand for labor relation was shifting to the left. The re

duction in the·la.bor force resulted from the declining.demand for labor on 

the farm. · 

'The period ·of 1936-45 was the next period of sizeable reduction in the 

labor force. In tnis period 97% of the decline in the equilibrium level of 

employment is explained by variables in the farm labor supply equation, and 

only 3% by the variables in the demand equation. The supply of labor relation 

to agriculture was shifting rapidly to the left over a farm demand for labor 

relation that was shifting only slightly to the left. Hence in this period 

the labor force was being 11 pulled11 out of agriculture. 

In the more recent period, 1950-59, 66;6 of the decline in the equili

brium level of employment is explained by variables in the farm labor supply 

equation and 34/o by variaoles in the farm demand for labor equation. Both 

farm demand conditions and nonfarm supply conditions were at work reducing 

the labor force, though the exogenous labor supply variables were still the 

major factors. 
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Concluding Comments 

Transferring labor from the farm to the nonf a.rm sector is a continuing 

part of our overall national resource ut.ilization problem. The above analysis 

suggest that the magnitude of this transfer problem is sizeable and contin-

uous, and that while it is taking place farm incomes will lag behind those 

in the nonfa.rm sector. 

Integrating the analysis of the agricultural labor market with both 

the agricultural sector and the nonf drm sector points up the fact that the 

' 
incentive to migrate from a(£riculture can come from a labor demand schedule 

in agriculture shifting to the left due to declining farm prices and increas-

ing levels of tectmology or to a labor supply schedule to agriculture shift-

ing to the left because of increasing nonfarm opportunities. The 11 painfulness 11 

of the adjustrr1ent process will differ, depending on which of these is taking 

pla.ce. (Figure 3) 

The 1929-32 period was one in which the ldbor supply schedule to agri-

culture was shifting to the right, while the farm demand for labor was 

shifting rapidly to the left. The adjustment of labor resources out of agri-

culture under these concLitions is accompanied by declining real wage rates 

in agriculture. 

In the 1936-45 p0riod a rapid reduction in the agricultural labor force 

was accomplished with a rapidly rising agricultural wage. This is because 

the farm demand for lubor schedule shifted only slightly to the left, while 

the supply of labor schedule to agriculture shifted rapidly to the left. 

Improving nonfarm employment opportunities induced the migration·with an 

absolute increase in agriculural wages, though they may have been declining 

relatively in part of this period. 



Index of Real 

Wage .dates ,,.y,i.~~li.W~~*~' -----i---------..,.------.,..----...,-----~ 510 

490 

470 : 

I 
430 1.----.-------L--

uo. I 
390 ~--_J_, ____ --1----

450 ~ 

370 -

350 f-------1-~---+--

330 

310 1...-------1------__.....-

290 

250 

210 

190 

170 

150 ' I i f i I 1 I I I . I 

1929 31 33 35 37 39 4l 43 45 47 49 51 53 55 
30 32 34 36 38 40 42 44 46 48 50 52 54 

l 
I 

I I 

57 59 61 
56 58 60 

7~USDA Composite Index of i,age Rates deflated by Consumer Price Index 

c Figure 3. Agricultural Wage Rates,, 1929-59 

.. 



-17-

In the more recent, 1950-59 period both the farm demand for la,Jor sche-

clule and the supply of labor to agriculture were shifting to the left, though 

the supply schedule was snifting relatively more than the demand. The conse

quence is relatively stable to slightly rising agricultural wage rates. 

The first and last periods, when declining farm demand for labor was 

instrumental in "pushing" labor out of agriculture, were periods of increas

ing public attention to the farm problem" The adjustment in the middle 

period, 1936-45, w..:J.s nki.cle vvith fewer appeals for public aid, 

These findings stress the importance of obtaining a rapid rate of growth 

in the nonf arm sector of the economy as a means of alleviating the income 

problem in agricultureo The increase in nonfarm demand for Li.bar that accom

panies growth in the nonfarm sector permits the transfer of labor from the 

farm to the nonfarm sector with rising wages in agriculture rather than de

clining wages. This does not alter the importance of eliminating structural 

unemployment in general through education and retraining programs. 



The model can be illustrated by consid0ring the demand equation for hired 

labore A long-run labor demand function is postulated which may be written: 

Xgt = aX7t + bX2t + cX6t + d 

wh0re Xst = the long-run or equilibrium quantity demanded, X7t == the 

agricultural vJCJ,ge rate, X2t = the 11 real 11 price of farm products, and X6t = 

an index of technology. 

The long-run or e,_1uilibrium quantity demanded cannot be observed because 

the other variables are continually c11anging" Therefore, this equation cannot 

be estimdted directly. 

Let Xst be the current quantity demanded. In the absence of changes in 

the independent variables upon which demand depends, it is assumed that the 

current quantity demanded would change in proportion to the difference between 

the long-run equilibriwn Y.Uantity and the current quantity. This assw11ption 

may be expressed by the following difference equation: 

Jtst - Xst-1 = v[J:st - Xst-1] o< v'~1 
where the variables are identified as earlier and -;/is a coefficient of 

adjustment, showing what proportion of the disequilibria is removed in one 

time period. 

Substitution of this adjustment ec1uation into the long-run or equilibrium 

demand equation leads to the following estimating equation: 

Xgt = a !'i7t + bvfx2t + c 71_6t + (1 -/) Xst-1 + d Y 
estimated in the form: 

This equation is riot any sort of a demand function but merely a relationship 

among observable variables. It is useful because it is possible to derive 

estimates of the parameters in the long-run equation from its paraneter esti-

mates. 



The coefficient of ad.:;ustcent, /, can be ootained by subtracting ·'fr 
' .... 

from one. Dividing the other parameter estimates of the estimating equation 

in turn by 'Vleads to estimates of the parameters of the long-run or equili-

brium equu.tion. These can then be used to com1Jute the long-run elasticities. 

dhort-run elasticities are obtained from the coefficients of the estimating 

equation. The coefficient of adjustment determines the relation among the 

s.hort-run elasticities and tne long-run elasticities. Similar considerations 

apply when dealing with the supply eyuci.tion. 

This model assumes, ru.ther arbitrarily, that prices adjust immediately 

to changed conditions, while the quantity variable is adjusted with a lag. 

The reasonableness of this asswnption must be evaluated in the individual 

instance. In the case of agricultural labor, the historical record indicates 

that the assumption is not unrealistic. 

The structural demand and sup1Jly relations on which the analysis in this 

paper is based are: 

S: Y1 = -1330.22 + l.88l8Y2 - .3547X10 + .6792X4 + .5311X5 - 45.023X9 
(.5668) (.1237) (.1254) (.1080) (12.76) 

R2 = .9844 Durbin-Watson Statistic - 2.23 

D: Y1 = 969a91 - o9002Y2 + 4.007ll2 + .7009X4 - 2.5578X6 
(.4599) (1.6547) ( .1083) (2.2732) 

Durbin-Watson Statistic 
where: 

Y1 = hired employment in agriculture, US.U.n. estimate 

L82 

Y2 = index of composite wage rate in agriculture, USDA, deflated by conswrer 
pr.ice index 

X2 = index of prices received by farmers, all products, deflated by index of 
prices paid by f arrners for items used in production, excluding labor 

X4 = Yi lagged one year 

X5 = civilian laoor force 



• .. 

}~6 = l:iuttan 1 s index of technology 

.i..9 = linear time trend 

.X.10"' 11 corrected 11 nonfdrm income, measured by average annual compensation to 
nonfarm employees, weighted by p<::>rcent of the labor force employed. 

The reduced forms that Cd.n be derived from this structure are as 

follows: 

Agric£J-tural wage, Y2: 
Short run: 

Long run: 

Y2 = 832.53 + l.5094X2 + .1246X10 

Hired employment in agriculture, Y1: 
Short run: 

Long run: 


