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Minimum Wage Legislation and
Farm Financial Structure

By David A. Lins

Minimun wage legislation which resulis in higher average wage rates for farm luborers would affect the
asset structure and income {lows of farm operators. A simulation model of financial structure of the
farmn sector is used to show that higher wage rates would result in invreased nonreal estate asseis and
debt relative 1o real estate assets and debt. Proprictors’ equitics would decline. Simulation results in-
dicated that reductions in net farm income due to higher wage rates would be partially offset by higher

nontarm income of fann operators and their familics.

Keywords: Agricultural labor, Income sourees, Minimum wages, Simulation, Bakance sheel.

Proposed minimum wage laws for hired farm laborers
have generated much public debate. Numerous hills
whiclt would affcet coverage and wage rates for lired
farm labor have been introduced in Congress. For a
comprehensive summary ol legislation recently enacted
or considered, sre (16). The common feature of all these
hills is that average wages rales would he increased.
Several studics (3, 4, 6) have been directed toward
determining how  such legislation might affect the
wellure position of hired labor, the total amounl of
labor used in farming, and ihe composition of the labor
force. The purpose of this rescarch is lo estimate the
effeel of such legislation on the financial structnre of the
furm sector.

Short- and Long-Run Considerations

Short-run economic consequentes of minimum wage
legislation for hired farm labor ean be depicted as in
figures 1 throngh 3. Figure 1 represents the factor
markel for hired farm lubor. The hired [arm labor
market is in equilibriuw where the demand Tor labor
(Dy) interseets the supply of labor (Sg) resulting in
yuantity (Q,) and a wage rate of (P,). Enactment of
manimum wage legislation imposes an artificially deter-
mined wage rate, such as (P)). Demand for hired farm
labor is reduced to @), and 0@, - 0@y hired [arm
laborers would be displaced. 1 the demand for hired
lalior is inelastic, the total wagr income of the remaining
hired laborers will inceease.

Figure 2 represents the profit maxbmizing combina-
lion of capital and lahor inputs for the farm firm. Given
the hudget constraint line B/P, - BIP,, the firm would
produce @y, output using L, labor and K, capital. IT the
waye rate increased from Py, 1o Py (as shown in figure 1),
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the firm's budget constraist line becomes B/P), - BiPy
and output declines to Q5.

Figure 3 represents the product market for aggregate
furm output. If the firm’s response 1o the increased wage
rale is to reduce output, then the aggregate supply curve
would shift to the lefe (S, to Sy). If the demand for
aggregrale oulpul is inclastic, total gross income would
increase as a resull ol the reduction in aggregate supply.
To surnmarize, short-run static equilibrinm analysis as
depicted in figures 1 Lo 3 suggests that given an inclastic
demand for both hired labor and aggregate oulpul,
bigher wage rates for hired farm labor would reduce the
quantity of hired labor employed and increase aggregate
gross farm income.

The short-run static analysis suggested by figures 1 to
3 overlooks several key factors. First, the reduction in
ontput suggested by figure 2 is predicated on the
assumption that total expenditures remain unchanged.
Yet in a longer run contexi it is possible to increase total
expenditures  through inereased levels of borrowing,
which in turn can lead 10 a higlier level of capital stocks.
Second, the substitution of family Iabor for hired farm
labor is ignored in figure 2. Third, Coffey ( 2, p. 1065)
suggests that one of the dynamic impacts of higher wage
rates may be to increase worker productivity. All threc
factors imply a greater level of output than suggested by
short-run anulysis. Thercfore, in a dynamic context it is
not necessarily true that increased wage rates will
decrease total output. .

There are also numerous secondary impacts whick ace
not specifically accounted for by short-run analysis.
Capital-fabor substitution can affect interest expenses (if
purchases are finaneed with borrowed {funds), taxes on
farm propeely, and the income level of operators. A
reduction in income cun lead to an abteration of capital
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appreciation of real estate assels which in turn may
affect real estate debt. Estimation of these longer range
dynamic impacls could provide a better framework for
analysis of projiosed legislation.

Recendly Lins (7, 8) developed a simulation model of
fmancial structure in the farm sector. The model can be
used to generate a simulated farm income statement,
balance sheet, and sources and uses of [unds statemenl
for the number of years specified by the user. The model
is composed of an interrelated system of equations,
several of which contain the wage rate for hired farm
labor, the quantity of operator and family farm labor
uscd, and the quantity of hired labor as explanatory
variables.! Tt provides a usetul vehicle for analyzing
lovng-ran dynamic impacts of minimum wage legislation
on financial struclure of the farm sector.

Method of Analysis

The wage rate employed in the Lins simulation model
is the average cash wage rate for hired farm labor not
including room and board. Hence one needs an cstimate
ol the impact of mininum wage legislation on the
average wige rate, uot just the wage rate for dircetly
affected workers, Morgan (9, p. 584) suguests that the
short-run effect of increasing the fowest wage rates by
legislation is to narrow the wage dilferential; but the
wage differential that existed before inereasing the
lowest wage rales is often restored within 1 or 2 years,

Therefore, rather than attempting Lo analyze any
specilic proposed minimum wage rates, the analysis here
focuses on an ussumed percentage increase in the average
cash wage rates resulting from minimum wage legis-
lation.

Counterfactual simulution was used to test the fmpacl
of higher wage rates for hired farm labor on farn
financial structure. For this procedure the model was
run first for 1960 through 1970, using reported values
for all exogenous variables. Then il was assumed that the
everage wage rate for hired farm labor was 10 percent per
year higher because of minimum wage legisiation.? The
modified model was rerun for 1960-70. A comparison of
these two simulation runs provides the basis for deter-
mining how financial structure of the farm sector would

I These equations include the demand for farm machinery
and equipment, the demand equations for nonreal estate debt,
and the per capita nonfarm income of fatm operators. Details of
the model are too extensive to report herc. See (8) for a com-
plete descriplion of the model.

*The assumed 10-percent increase in wage rates is in addition
lo any increases caused by the Federal Fair Labor Standards Act,
which extended coverage to an estimated 384,000 hired farm-
workers in 1666.




have been altered Ly minimum wage legislation which
caused average farm wage rates Lo rise by 10 percent,?

Elasticity Assumptions

Using data for 192961, Tyrchniewics and Schuh (€F))
estimaled the shorl- and Jongrun price elasticities of
demand for hired farm labor to be -0.26 and -0.49
respeclively. Later work by Hammonds, Yaday, and
Vathana (5, p. 6) indicates that the elasticity is
increasing over time, and for 1941-69 they estimate the
short- and longrun elasticities to be -0.85 and -1.05
respectively. For simulation purposes a price elasticity of
demand of -0.90 is arbitrarily assumed here.?

Tyrchniewica and Schuh also estimated the substitu-
lion elusticity of hired labor for operator and family
labor. They found that a 1 percent decrease in hired
farm labor would increase operator labor by 0.2 pereent.
To the author’s knowledge this is the only reported
estimale of the clasticity of substitution. Therelore an
clastivity of substitution of hired labor for operalor
labor of -0.20 is used here.

Given the above assumptions, table 1 indicates the
extent that increasing the hived farm labor wage rates Ly
10 percent would increase total usage of operator and
family labor, and decrease hired labor and total hours of
labor used in agriculture. Note the partial substitation of
operator and family labor {or hired labor. The general
direction of these changes is supported by the work of
Gardner (4) and Lianos (6).

The total hours of labor used in {arming are shown ko
decline by over 1 percent per year in response to a
10 percent per year increase in hired labor wage rates.
However, another response to increased wage rates is to
increase machinery inputs. Thus the cffect on total
output depends upon the relative changes in labor and
machinery inputs and the clasticity of substitution
between the two. Tweeten and Quance (10, p. 350} have
found un elasticity of aggregate farm production for
machinery of 0.10 and an clasticity of aggregate [arm
production for labor of 0.25. This impiies that a
1 percent decline in Jabor could be offset by a 2.5
percent increase in machinery inputs, The level of
muchinery inputs is determined by the tquations within
the model, whife the Ievel of labor inputs is shown in
table 1. Combining this information with the clasticity
of substitution implied by the work of Tweoten and
Quance, one can cstimate within the simulation model

*Because the timulation model is constructed from linear
regression estmales, lincar approximations to other pereenfage
changes in wage rates can be easily derived from the results pre-
seited here. )

4 A fater section cxamines this assumption in more detail.

the impuct on aggregate output duc to the assumed
increase in wage rates,

Given a change (positive or negative) in the level of
aggregate output, prices received for farm products are
likely to he altered. To determine the extent of this
change one nceds an estimate of the price elasticity of
demand for aggregate farm autpat. Tyuer and Tweeten
(11) have cstimated this clastivity a1 -0.30. That value is
used here,

Simulation Results

A comparison of balance sheets simulated under
reporied wage rates and the assumed wage rates is
presented in table 2. The simulated balance sheets are
presented as of January 1,1971, an 11-year period afier
assumed wage rates were in effect. Virtually all farm
secior halance sheet items are affected.

As onc would expect, the largest impacts arc on
stocks ol machinery and motor vehicles and nonreal
sstule debt. The valuc of machinery and motor vehicle
stocks was estimated ta be 82.06 billion, or 5.60 percent
higher under the assumed wape rates. The greater value
ol machinery and motor vehicles reflects the substitu-
tion of capital for labor. Nonrcal estate debt was
cstimated to be $2.0 billion, or 6.01 percent higher
under assnmed wage rates. The large increase in debt was
needed not only to finance larger stocks of machinery,
but also to mect higher operating expenses resulting
from higher labor costs.

The value of farm real estate assets was estimated to
be $2.86 biition, or 1.32 percent lower under assunied
wage rates. This reflects a lower lovel of capital
appreciation in response to lower levels of net farm
income. Reul estate debt was cstimated to be $0.46
hitlion, or 1.55 percent lower under assumed wage rates.
This reflects a lower level of borrowing hecause of tower
real eslate prices. [n addition there is some substitution
of nonreal estate debt for real estate debt.

Changes in (inancial assels were very minimal. How-
ever, houschold equipment and furnishings were esti-
mated to decline by 2.67 percent. Again, this is in
response to the lower level of net farm income obtained
by farm operators. Crop and livestock inventorics also
declined slightly. 'This is duc primarily to changes in the
prices at which inventories are valued,

One of the key variables in assessing the impact of the
assumed wage rates is the effect on proprictors’ cquities.
Proprictors’ equities were $3.03 billion, or 1.18 percent
lower under the assumed wage rates. Thus the farm
wealth of farm proprictors is estimated to be slightly
more than 1 percent lower due to 10 percent higher
wage rates for hired farm labor.
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Table 1. Reported and assumed wage rates and hours of labor used in agriculture, 1960-70

Man-hours of
hired farm

Cash wage rate
n0t including

Man-hours of Total hours of
aperator and tabor used in
fumily farm lubor farming
Estimatedd | Assumed® Reported) Assumed

room and board labor
EstimalegD

Reported? Assumed Assumed®©

Dallars per hour Million hours

Miltlion hours Million hours

1960 0.970 1.067 2,682 2,441 7,118 7,241 9,795 9,682

1961 £.990 1.089 2,680 2,439 6,730 6,841 9,400 9,980
1962 1.010 1111 2,615 2,380 6,364 6,479 8,979 8,859
1963 1.050 1.155% 2,533 2305 6,131 6,242 8,664 8,547
1954 1.080 1.188 2,409 2,192 5,785 5,889 8,194 3,081
1965 1.140 1.254 2,239 2,037 5,536 5,636 7,775 7,673

1966 1.230 1.353 2,098 1,969 3,283 5,378 7,381 7.287
1967 1,330 1.463 1,932 1,758 5,357 5,433 7.269 7,19
1968 1.440 1.584 1,903 1,732 5,102 3,194 7,005 0,926
1969 1.550 1,705 1,919 1,746 4,776 4,802 6,695 6,608
1970 1.640 1.804 2,022 1,840 4,500 4,581 6,522 0,421

8Source: Farm Cost Situation (1),

Estimated by dividing total cash wages to hired farm iabor reported in (15} by the reported cash wage raie,
CBused on un estimated price clasticity of demand lor hired farn labor of -0,90,
Total hours of labor used in agriculiure minus the estimated man hours of hired farm labor.

“Based upon un estimated elasticity of substitution of -.20,
fSource: Agricuitural Statistios {13).

Bafance sheet items indicate only a part of the fmpact
on [Mmancial structure due to the assumed wage rules.
Flow items should also be considered in evaluating
impaets on f{inancial structure. The simulation model
estimates # farm income statement and sources-and-uses-
of-funds statement in addition to the balance sheet. The
most meaningful method of assessing flow ilems repre-
sented in these accounts is to sum them over the 11-year
period simulated rather than presenting them for any
one specific year. A comparison of selected flow items
simulated under reported wage rates and assumed wage
rates is presented in table 3.

As shown in table 3, total gross farm income summed
over lhe 11-vewr period decreused by $1,804 milkion, or
0.34 percent, as a result of a 10 percent higher wage
rate. Because an inclastic demand for farm output was
assumed, this indicates that aggregate farm  outpul
increased shightly. This is accounted for by the fact that
bigher levels of machinery inputs more than offset the
decline in {abor inputs. While gross farm income was
only .34 percent lower, net farm income was estinated
to decline by 35,909 million, or 3.69 percent, under
assumed wage rates. As one would cxpect, vapital
expenditures on noneral estate assets and depreciation of
farm machinery rose in response to the higher level of
machinery stocks employed in the production process.

Nonfarm income of the farm population was esti-
mated to inerease $2,787 million, or 2.54 percenl, under
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lhe assumed wage rales. This sugersts that lo offset the
deeline in net faem income, farm operators or their
familics obtuined more nonfurm income. Thus more
hours of operator and family labor were devoted o
nonfarm occupations. Given ihal farm operator and
family farm labor alse increased (sce table 1), the
imposition of minimum wage rates for hired farm labor
could substantiully incrcase the total hours of labor
performed by farm operators and their families.

Another important {low ilem is the level of propri-
etor withdrawals. This flow represents the expenditures
ol farm eperators for conswmplion items, income taxes,
nonfarm investments, and other nenfarm uses. Propri-
clor withdrawats declined by $2,508 million, indicating
that farm proprctors partially olfset the decline in net
farm income due to higher wage rates by lowering the
level of their own consumption, nonfarm investments,
ete. Reductions in proprictor withdrawuls offset roughly
424 pereent of the deeline in net farm income. Thus the
assumed wage rates woukl have had much more sertous
consequences for farm operators than is implied when
viewed solely from a balanee sheet context.

Sensitivity to Elasticity of Demand for Hired
Labor

The cstimates in tables 2 and 3 are based on a given
set of elasticity assumptions. Of pasticular inierest is the
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Talde 2. Simulated batance sheels for the farn sector a3 ol January 1, 1971, under reported and assumed wape rales

ltem

Simulated under
reported wage
rates

Simulated under
assumed wage
rates

Difference

Pliysical assels:
IRreal estate
Nonreal estale
Crops and liveslock
Machinery and motor vehicles
Houschold cquipment and furtishings
Finzpciat assets:
Demand deposits and currency
Time and savings deposiis
Qther reported
Total asscts
Liabilitics:
Real estate debl
Nonreal cstate debt
Proprietors’ equilics

Total liabilities

Billien dallors

Biltion dollars

11.20

Pereent

379

Table 3. Seiceted flow items simulated under reported and asswned wage rates

Flow items swanmed
over
11 years, 1960-70

Simulated under
reported wage
ratcs

Simulated under
assumed wage
rates

Difference

Gross farm mcome

Total net farm income

Total nonfurm income of farm pogulation
Taxes on farm property

Depreciation of farmy machinery

Cupital expendifures on nongeal estite assels
Current operating expenses

Proprietor withdrawals

Million dollurs
515,883
160,222
169,605

22 884
41,280
55,858
261,403

269,449

Miltion dollars
514,079
154,313
112,452

22,5906
43,090
39,740
264,223

266,941

Pereent

-0.34

-3.69

2,54

0.07
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assumed  elasticity of demand  for hired Jabor. This
estimate has recvived much dltention in the teralurne
beeause Gb s of vital importancee in determining the
comsequences o hired laborers div to alteration of wage
rates. Some rather wide dive TEenees in publislud esti-
mates of this clasticity coeflicient exist. Tyrehnicewinz
and Schuly have estimated the o lastivily of demand for
fabor at -0.29 (049 in the long ), while Bieer (1)
estimited the coe Micient at -1.482,

To test the sensitivily of results in tables 2 and 3 to
the assumed clasticity of demand for hired labor, the
mode] was rerun using alternative levels of elasticities of
demand for hired fabor, Al other elasticity assumplions
were unchanged. Results are presented in tabe 4.

As shown in Lable 4, mross and nel farm incones, as
well as proprictors’ equitics, increase as the demand Jor
hired labor becomes more elastic. Bovause of the higher
income Jevels, rapital apprecigtion on farm real estute
also increases as demand Lecomes more elastic, Thus, in
the aggresate, farm operators appear to he hetter off the
more elustic is e demand for bired lzbor Besides
meome, most ather flow fems are only affected slightly
by chunzes in the assunsed clastieity of depummd, Propri-
elor withdrawals remzined virlually constant over the
rimrge of clasticily eslimates osted S

Other Considerations

The aggregate nature of the simulaton model ysed
for this analy sis precludes g aeographival determisation
of the impacts of minimim wage legislation on fieelal
structiire of the Tarm sector. Yet regional differenees are
likely to be important. For example, Forguson (3, - 20)
points out 1hat: Aotal indusion of all farm workers
untber the Fur L.tlmr Statddards Ael wonld subsstantially
affect the t()th on farms in the South more than any
other area.’
for hired

P This results from the low we FREC Wage rate
larm Eibor in the Soulh
[Jfﬂ[l()ﬁ('d lili!lillilllii “"i]:_‘l" Til[{'h‘.

(omgle:lmi with

Differenees by type of farm are also likely 1o be
imyrortant. Ferguzon 3, I(}) states Lthat ;

“Four types of furms dominate LS, agrieil-
tire—cash dairy, and other Jive-
stock {daiey and poultey exeluded). These four
lypes represenl 77 pereent of the farms that used
bired labor in 1970, hut employed andy 16 prremin
of the hired Tarm workers covered under the 195r
Labor Stmdards Act (FLSAY during the Ay

grat, tobaeeo,

*The seasitivity of the model estimates to the other rlastieily
asstimplions conbd be evalualed in a similer manner. Howewver,
the relevant range of elasticities to be ested should come from
other shdies.

H
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16-22, 1971 survey week. At the other end of the
scale, vegetable, Truit and nat, and miseellaneous
{arms represented ouly 10 percent of the farms
hiring labor, but employed 63 percent of hired
tarmworkers covered under FLSA during the May
107 survey weel,”
Thus, it all hired farmworkers were 1o he covered, cash
grain, dairy, tobacce, and other livestork {arms wonld
probably feel the greatest impacl. Also, sinee farms
which nsed over 500 man-cdays of hired farm labor in
any suarter of the preceding year were covered starting
i 1907, inclusion of all fnrt d farm workers now would
probabh be most seriously elt by
smaller amounls of hired labor.

o conclusion, Ly

ofterators using

different facets of Bnanvial
struetnre wonld Le aifeeted Iy mininnen wage tegish
tivn which raises average wage rates lor hired {arm-
workers. Nonreal estate assets and debls would e hkely
t merease relative to

il-

al estate asets and delil
Proprictors’ eqnities would probably  nol he largely
.1”:‘( tedd. Proprictors’ net Tarm incumo would he likely

y decline. This decline would be parlialty offset by
hwln-r nonfarm income and reductions in farm prope-
etor withdrawals, Differences in inpacts would probably
depend on geographic region and 1y pe ol farm,
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Table L. Simulated balance sheet as of Jamary 1, 1971, wilh (hree assumed elasticities of demand tor liired furm labor

Etastieily of demand for
Hem hired furim Jabor

0,14 4.0.90 -1,40

Bittion dollars Hillian dotiars Billion dollars
Assels:
Real exlale 2[4.51 217.40
Nonreal eslate 70.63 80.19
Cropgand liveslock 30.25 30.61
Machinery and motor vehicles 38.84 38.96
Houschold equipment and furnishings 10,54 10161
Finanvial assets 211,80 23.48
Demand deposits and currency 6,57 6.59

Time and savings deposits 6.08 6.09
CGther reported 11.20 11.20

Tolul asseis 31714 32146

Liabilities:
Heal estate debt 2009 20,25 9,32
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Total lizbilities $13.00 317,94 321,40

Flow items 1960-70;

Gross Farny income 512,44 3108 516.25

Nel fanm income 152,79 154,31 15611
Nonfarm income of the lamn popalation 1i4.77 11245 Lt1E.70
Taxes on furm property 2207 2291 2317
Nepreciation of farpm machinery 42,04 43.69 43,18
Caupial expenditures on nonreal eslate assels 5954 50.74 99.94

Current eprating expenses 204.47 264.22 264.19

Proprictor withdrawals 26684 266.94 266.45

W rom tables 2 and 3.
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