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Minimum Wages and Social" Welfare in Agriculture

Results from a Programming,Study of Mexico 8 Pacific North"st*

Gary P, Kutcher
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In most countries in which the agricultural sector'is one of‘some'im-':dahw
.portance, a pressing economic and social problem is the unacceptably 1ow level
of 1ncomevin agriculture.' Often, minimum wage laws are enacted in attempts
_to directly raise the wage earnings of hired agricultural labor.‘ The theo—lv
“retical implications of such 1aws have been w1dely discussed (see, for exams

_'ple, [2];{[7] and [8]) and need not be reviewed here. HoweVer, attempts at
empirical estimation of both the direct: and indirect effects have not enjoyed
widespread success.. These empirical studies have ranged from simple analysis

'?of labor s share in value added over industries [5] and [8], to eetimstione

: of wage determination equations [4], to-the more compreheneive approach of
Tyrchniewicz and Schuh [11] where supply and demand equations for the various. '
components of the farm 1abor market are estimated._:lﬂh_fii

In general, previous attempts at empirical estimation of minimum‘wage-

l:effects have suffered on two accounts. in situations where minimum wage laws
exist it is difficult to estimate what would occur 4An the absence of such 1aws°
and analyses which consider only the hired labor market and ignore the ramifi-
cations of, say, induced product output and price changes, can yield in- i’ |

'vvalid results since the problem is general equilibrium in nature. The approach

; *The author is an economist in the Development Research Center of the
L}nternational Bank for Reconstruction and Development. He is grateful to
“Clopper Almon, Jr., Filmore Bender, and John H. Duloy for helpful discussions.»
_‘The views expressed here do not necessarily reflect those ‘of the I.B.R. D. P

1Bauer did allow for output changes in an analysis of the effects of
: technology changes on the farm labor market... His results varied sharply ac-
;:cording to the value assumed for the product price elasticity [1, pp. 616—7]
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followed herebettempte to circumvent some of these problems by empleying

a linear programming model as a simulation toolD and inclwding in the mddei

measures of the welfare of the various groups involved ag well ge output
price determining functions. By solving this model for varioue values of |
‘the hired labor minimum wage, we can trace out the correencnding variations
in input -usage, output levels, and pricee. In the eecti@ne to follow, we
will hriefly deScribe‘the structure of the nodei endvtheaae@mmpti@mevinm

volved, and discuss the results of the simulation experiments,

The Programming Model
" The prOgramming model (PACIFICO) was initielly.deSigned 88 & counter-

part to the World Bank's large planning model - of the Mexd.can egricw Ltural

sector, CHAC [3]. ‘Thus it shares many of ‘the featuree of Lh&t nodal iuciudm ‘

ing alternative technological choices in production, and en_ohjeetive fung-

tion which mexinizes the'sum_of consumers' and producere“jeurplueeeu
PACIFICO:encompasses the production and distribution‘of‘the eixteen

primary agricultural cutputs in the Northwest region, defined roughly as

the:states’of Sonora and Sinaloa, Production is epetieliy differentiated

‘ bybfive district snhmcdels. In a given submodel, production techniquee

are again differentiated according to different possible pjanting dates ,

different water sources, and different degrees of mechanizeti@no In e

eral three degrees‘of mechanization are possible for e_given outputg fully

mechanized, partially mechanized and nonmmechanized° Theée alternetive
techniques vary dnly in the 1abor, tractor; and draft enimal requirementer
“and are based on ratios observed in the base period of the mndeig 1968.

Some of the non—mechanized techniques were deleted durihg 8 eeziee @E rcstw
ing procedures if‘they failed to come into the baeie et_unreelietic@liy‘

'low_wage rates [6, pr 27~35].

e
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, In addition to other inputs, the model registers annual demands for i

‘f‘tractors with implements and draft animals (mules), and monthly demands '
'5.»for family farm 1abor and hired day labor. No possible productivity dif- L
ferentials between these two sources of labor are recognized By charging’

- a. fixed reservationvwage ‘rate (ten pesos per day) to the objective function,"
a rate which is. about two fifths the observed day labor wage rate, we as-
“guré that’ family farm labor will be exhausted before day labor 1s "hired" -

:in any month 7

In the basicvversion of PACIFICO, a set of monthly day 1abor "hiring"
activities permit relaxation of the family farm labor constraints at a fixed
‘observed wage rate. These activities are bounded at the number of laborers
vasSumed to-be in'the region s pool" i e., available for employment at |
1 the going wage. For those months in which the demand for labor 1is expected :

to exceed the number in the pool an upward—sloping stepped supply function'm """"""
~is inserted to permit monthly migration into the pool both from other pro-f'
-;fessions in the region, and from neighboring regions.:_

For the experiments described in this note, however we are interested
: only in the labor demand side, thus shall assume that an infinite supply h,;ii“ch
of labor is available at the given wage rate. ’ |

For each output, a downward—sloping demand function was constructed

°-,us1ng estimates of the national price elasticities and the region s share

of the commodity in consumption from the CHAC study. These functiona were
derived so that a solution to the regional model would be representative
e of the complete sector.2 Most of the resultant demand functions were in—'f,'“'v

;‘elastic, with the weighted average elasticity being ahout —0 5.

o ?rpe derivationOf thesefunctions is described in [6, pp. 50-62]. ~




. g'twenty-six pesos per day. The solution to the mode“ us

mﬁassuming infinite labor availability is shown in the rightmost column of
l:'fTable I. (This solution is taken to be the basic case ) The experiments
b*;;involve progressively 1owering the day labor minimum wage rate, holding
all other input parameters constant (including the family farm labor reser-:“'
w*fvation wage rate) ,nnn;,m;_rwtami;,niniguninii,in;ininr,};ifrf;gpi-niuiﬁininis-
The results of these experiments require elaboration 80 we shall dis-
a'ncuss each of the 1tems separately.' Consider first the variation in annual—-»
| equivalent day labor employment.‘ ThlS variable increased monotonically as ‘fhf**i:
: the wage rate was- reduced (see Figure I) The arc elasticities shown in "
fthe Figure, are enlightening. In the‘neighborhood.of the'current wage,
. ythe demand for labor function is highly inelastic.: But as the wsge is' i”f
‘:;:reduced the function becomes less inelastic until‘ in the last segments, b,flgfiﬂ:‘V
5,“the elasticity is above unity. : We posit the following explanation for
1'th1s somewhat curious behavior°' Apparently a large increase in the capital-”f S
'3, labor price ratio is required before significant labor suhstitution can take
.jplace, 1mplying that the 1imits of capital-for—labor substitution are ap-';;m;gidﬁ¥*:

"proached with the current wage. Perhaps even higher wage rates would not

'7“7 s1gn1ficant1y affect employment of day laborers.v Note also the variations

in land use by degree of mechanization. a reduction;inbthe wage rate to 20_”9

]pesos

er. day is required before any significant shift away from fully mech-d'

anized technlques is induced. ,

. SSchuh [10, p. 317] obtained values of 12 and _.40 for short and B
,;}vlong run agricultural labor demand elasticities using econometric techniques““”“"
- and u. S._time series data. : R SR :




Table 1

V»fEffects of Wage Variationa-j””

:ﬁﬂ18 pesos '>;v:ff20'2eéoé - }f1;22f2eé03 ;”21 ‘ 24“pe905 ﬂ'- i 26 Qesos
© Maximand 0 . 810,56 - 808.20 . . 805.99 804,03 j;.soz 08
.. .Consumers' surplus L L 647 93 . o “645. 49 - . 638.67 - 635.95 L. 633, 31 '

| produce:S'-surplus‘_,, e, 63 . 16271 167.32 168,08 168.77

- Producers' income . . Lo Rt $198 43 : ’~l99 27 S 203.85 204,57 - .205.55

' Wage payments o8 22,16 22,24 S21,73 23.31 24,26
- Labor per capita income . © e 8177.00 $l79 00 . $174.00 $186.00- - $194.00
».j.Reglonal income* | $230.86 ~231.89 236,02 . 238,28 240,25

- . Day- 1abor employment I o 46,64 S 42,32 ‘ 37.42 36.79 35.34 :
Family farm labor employment 135,59 138,50 . 138.37 138,23 139.34 v
~ Tractor use - L v 13,19 -4013.19 . ' 13,40 1336 - 13,39 wv
Draft animal use =~ = o 4,12 o b24 ' 1.68 S L7484 ' 1.71 ok
technﬁque': . . oL o ,.": L , ; ‘ . o I e : ) ‘ : .‘ /
‘Mechanized S 813 C90% 93y S 931 - BT S
‘Partially mechanized =~ | 9% T. 6% 6 i 167 . 5% FO

: Non—mechanized ’ IR 4% R Y '. 1% 1% R /

, Price»Index S 976 S0 09800 o .99 P 994 1000

“Reglonal income is" the sum- of producers “income, hi;ed 1abor"wage'paymen;s, and tractor operators'
- income (not ShOWn) : e . - . : ,

R L i
i
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. Figure I :
Day Labor Demand Curve
t'awage:rate.'
_MTTMEAHY_,““. N -
22|
ETHEE n=-log

36,300 38,000 40,000 42,000 44,000 46,000

‘ As expected from the elasticities, the highest levels of total wage
payments and per capita day labor income were attained at the higheet wage.
These per capita incomes were - calculated on_ the basis of the number of day

laborers in the region.

, The maximand was not particularly sensitive to the wage variations,.‘

7_ but the redistribution between producers and consumers' surplueea was sig-'"'

nificant., As could be expected, consumers gain elightly when the cost of
' the labor input falls., But producers appear to be better off both in terms

: of real income (producers' surplus) -and money income, at the higher wage

~ Day
labor

v;‘deman

'“f\»rates.” This somewhat surprising result is due to the output effect and the '

-form of the implicit supply function. as the minimum wage is increaeed

producers ‘revenue naturally increases as supply decreasee since demand ie :

i’j inelastic, and total producers costs increase only marginelly eince the 1fvv'

supply function is affected only at higher ranges of~ output (i e., the inter-'

: cept remains unchanged since some production can occur using only family

farm 1abor)
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Figure IT

- quantity :

‘"Figure IIvillustrates such a case. 'D‘is the inelastic demand functiOn,v;u'
S is the supply function at a 1ow hired 1abor wage rate, and S the supply i
‘function at a higher wage rate. With Sy prevailing, producers surplus is
‘ABCF which can be (is in this illustration and in the simulations) smaller
‘than ABDE when S ~ applies. The p01nt B, where 8, and S diverge, can be
considered the point at which family farm labor is exhausted and outside

hlabor must be hired

Ihe result that producers may gain when the cost of one of their 1nputs
irises may ‘not. be confined to this example. Indeed ‘this result occurred in
fseveral experiments in the CHAC study: farmers income increased under policpmm
'changes which increased the wage rate, interest rate, and fertilizer subsidies ‘

»in separate s1mulations. In general these results were attributed to the dom—

"::'1nance of the output effect and associated price increaSes [3, pp. 394 5]

%HoWever there were also cases (such as a 1arge increase in the interest rate),f””’”

,jin which»farmers Aincome fell Thus it is not easy to determine a priori

:the direction of change in farmers -welfare when input prices vary.-



*Neceégéiy“ééndiéigns ére‘that thé“préduct demand‘fum@tioms:b@:im@iéstic:and’
that producers be competitivé in that they equate pvﬁ@e and margimal cost
in output decisions,_ Furthermore the fewer Lhe uﬁﬂva of the input whoee |
prlce is being increésed are required in pnodthIﬂﬂb EHO nore. lLK@ﬂy it will
| be that farmers will be betLer off, (Recal1 Lhat» R) rhe fACiFICD gase,

”some productlon could take plaae using oaly famiiy £axm labor and no hired

'_ 1aboro)

If any conclusions can be drawn from chese cmpf&jm@n &g th@f Lend to

support the existlng minimum wage laws, Since ah&ru reductions in the min—

vimum wage are prohably out of Lhe questlon.3 Lhéﬁ@ app@mxa TQ b@ 1lLLle scope .

f01 significantly increasing the demand for 1ab0n in rhe vegiom without, per—
haps, resortlng to extreme poljcics such as Laxaui@n ﬁf Lvact@v s@rvices.

'Given Mexico s desire to increase agricultural pvoﬁmeLion 80 that lt may

better compete in world marketsgvsuch a policy wouid b@ out oE the question._
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