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ln most countries in which the agricultural sector is one of aome im­

por.tance, a press·ing economic and social problem is the _ unacceptably low_ level 

of-income in agriculture. Often, minimum wage laws are enacted in attempts 

to directly raise. the wage earnings of hired agricµl1:ural labot. The theo-

, retica.1 implications of such laws have been widely discussed (see, fo.r exam­

ple, [2]; [7] and [8]) and need not be revi~wed here. However, attempts at 
. . ,. . . . 

empirical estimatio11 of both the direct and indirect effects have not enjoyed 

widespread success. These empirical studies have rat1ged from simple analysis· 

of labor's share in value added over industries [5] and [8], to eatima.1;:ions 

- of wage deter~ination equations [4], to the more comprehensive approach of -

Tyrchniewicz ~d Schuh [llJwhere 1:1upply and demand equations for the various 

comp~nents of the farm labor market are estimated. 

In_ general~ previous attempts at empirical estimation of minimum wage · 

effects have suffered on two accounts: in situations where .minimum wage laws 

exist, it is difficult to estimate what would occur in the absence of such laws; 

and analyses which consider only the hired labor market and i$llore the ramifi-

cations of, say,iinduced product output and price changes, ·ea.rtyiel4 in,.; 
. . -. ,_ . .· ·,·· .-·:·,. ' ' :_-·· ,_. 

valid results since the prohlem is general equilibrium ill natu;e. 1 The approach 

·_ *The. author· l$ an economist. in the Development Research. Ceµter of the 
/ International- Bank-. for Reconstruction and Development. _- He_ is grateful to ._ -

Clopper Almon, Jr. , Fili:nore Bender, -and John H. -_ Duloy for helpful discussions. 
·- The views expressed her~ do not· necessarily reflect tho-se of the I.B.R.D. 

1Bau.er. did allow .for output changes. in an analysis of the effects of. 
technology changes on the i:arm labor market •. His teEUJJ.ts varied sharply ac­
cording to the value assumed for the product price< elasticity [ l, pp. 616--7]. 
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followed here attempts to· circumvent some ·of ·these probleit'IUi! by emp16ying 

a linear programnting model as a simulation tool D and including in the mod~l 

. measures of the welfare of the various groupei involved as well as output 

price detel'ttlining functions. By solving this model for varioum v~l1J1.®!Sl of 

the hired. labor inini:mum Wage' we can trace Ollt the corriiiMSpond:l.ng va:t:U.tions 
. . . . . . . - . . . . - ' . 

irt input usage,_ o~tput -levels, and prices. -_ In the sections to fol1ow 9 _ ·w~ 

will briefly describe. the structure of the model and the aH'i.1:m.pdc:n:i.s in­

volved, and discuss the ·results of the simulation experiments. 

The Programming Model 
. . . 

. . 

The progr~i~g model (PACIFICO) was initially designed M a· counter-

part to tlle World Bank'•s large planning model of the Mti\\xican e..t:rd.cultu:r!!l.l · 

sector, CHAC [3]. 'Thus it shares many of the. features -of that modr&l :l.11.clud= 

·ing alternative •t~chnological choices in production, an.d an obj ,active £uric ... 

tion which 1i18?ti~·zes' "the sum _of consumers I aild prod\1cers f. surpliwes. 

PACIFICO encotnpasses the production-and distribution of .th~ sixteen 

· primary agricultural o~tt,uts in the Northwest region t defined' toughly as· 
. : . . -

the· states· of $onora and· Sina:loa._ Production is spatially diff~rentiated 
\ . . 

by five district sul:imodels. In- a given submodel, production techniqutils · 
. :.-'. .. . •, _.'· -._ · .. 

are again ~ifferentiated according to differe~t possible p:Lanting date&ii~ 

differen~ wat;er ~o~rces, and different degrees of mechanization. In g®1n ... 

eral t. three de,g~ees of me,chanization are poHibl.e for a given output; fully 
. . . . . . . . . . . 

mechanized, partially mechanized, and non-mechanized. These alternative 

techniques va.:pr ~I>.~y i_n . the l.iibor, tractor, ~d draft a.nililal requir~nte ~ 
·. .-·· . - .. · ,·. . ' 

and are based on ratios obs_err:ved in the base period of the model 9 1968. 

Some of the non""'.mechanited techniques were deleted durt~i.g a_ tiHarieim. of t®~t~ 

ing. procedures_- if. they .fdled to come into the basis at. u,nrealiltltically 

low wage rates [6~ PP•: 2?-35]. 

·• ~ 
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In addition to other inputs, the model regie.ters annual demands for 

tractors with implements and draft animals (mules), andme>nthly demands 

for family farm _labor and hired day labor. No possible productivity di£:.. 

ferentials between these two sources of labor are recognized. By charging 

a fixed reservation _wage rate ( ten pesos per day) to the objective function, 

a rate which is about two fifths the observed. day labor wage rate, we as­

sure that· family farm labor will be exhausted bjefore day labor •is 11hired11 

in any month• 

In the basic version of PACIFICO, a set of monthly day labor "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 

assumed .to be in the region's "pool", i.e. , available for employment at 

the going wage. For those months in which the demand for labor is expected 

to exceed the number iri the pool, an upward-sloping stepped supply function 

is inserted to permit monthly migration into the pool, both from other prQ­

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 eupply 

of labor is available at the given wage rate. 

For each output, adownwar&-sloping demand function was constructed, 

using estimates of the national price elas~ic:1:.-ties and the region's share 
- f , •• i, 

of the_ commodity in consumption from the CH.AC study. These. functions were 

derived so that a 'solution to the regional model would be representativ~ 

of the complete sector.2 Most of the resultant demandfunctionswere in­

elastic, with the weighted. average elasticity being about -0.5. 

2Tb.e deri ;~tion' of these functions is described in [ 6 • pp. 50-6?]. _. _· 



... ;' )~;~1"•1~\~~~i\v~~~;a.~•i:ort:{~i*~t±~t~ . 
I~·· t\}e obsi~f~f~pti yeari.(1968):, t:he· minitiltmt:~.,ag~: ;r.n: •t;~ . 

. .-·:.::_--:.,-t_ .. 

· twe.rit:y-six pesos p'fi~ .. day~ . The solution to_. ;he tiWcl.~1 ;\.Ul;~g -1:~:L~: rate ancf 
I~ .... - •· ·• .. : ,- ··,. . . ... •· ... , ...... ·. ;.· ... :.· .. ,~-- .· .;:.~- ... ~~ _._ -.-~ .. ·':: ··-.-. ·-:·:·. ~. . ' :- ·-· .. ··•:• .• -- . : . ·_ . - . : .. - .. ~:'., : ___ _ 

as~~ng infi~ite labor. ayailability is shown in the rightmost. cc,lumn ot 

Table I. (This, ·s~lutlo~ is taken to be the basic ca~e.) ..• the: e~~riine.n.ts 
,... ·-. . . 

. involve progressively. lowerlng the day labor' mn:tmum ;age ~ate·, . hold:ing .· .· 
. . . . . . . . . 

al~ othe~ input parameters constari:t (i11;cluding the family· farm 'labor :reser-- '. 

•• • ••-' ••• •••••"''- •••• •vatf•onM•wage• -rate}•~-••~•·••"•c'1':'•"'.~••:• •• _; ••-·•• S : ...... .,•••• c • •• •.- • •••••• C ••• > •• - . • •>• ••• -• •-• • • ·• •'s' •• ••• ••'":'" •-~--'.-••-"'"••••• .:, •• •• 

The. results. of these. experiments require··elaboration,. ~o we;~h~ll' ells-·· .. 

cuss each of the items ~eparately~. Consider first the variation in annual-

equival~nt day labor empl~yinent.. This variable inc:t'eas.ed inonctto~:Lcally as 

The ·~re ~1a~ticities ~· fihown in . 
. - .. ::,.. . . . 

.. the ;i.gure, · .. are.·enl.ightening. In the ~ei~hbort~od,~f .. the. cu,:ren~_,age, 

the demand f.or labor function .:l.s _high;l:y in~l~tic;. 3 ~- But as .. the w,as'e::1.,; 

.. - _~_;;.. ·_:, ., 

:.< ,.-...._·. ;: . . ·. ·. . . . :,:; ... _:_.: 
reduced, the .funct:l.onbecomes less inC!lastiC· until; .•. in fhe :1as·t segmen;s, . .. _. ·_. ·--· ,' 

t~e elasd.ci~y is aab6ve tinity~ . We posit, the following expl,natio~ for · ... :~. ·:,·.:·. 

···•.this someriat ~u~ious beh~vior:. Apparent~}'· a. large increase in the. capital"". 

labor- p~ice :::~o ~s, requ~red before significant labor j~bstituti~i_ can t:ak.e 
. . ··, ... : ' . . ~- . 

··•·place • illlplyi11g that the lilllits of capital-for-labor substitution are ap~· 
·.,· . . .. . · .... :/ '· . .. ·:, : . . . . . . 

proached w:ith the c1,1rrent Wage. . Perhaps, even higller_ WE!.fl8: rat~s .'wc,uld .not-: 

significantly.· affect· emplo~:~mt of ciay_ la1fo~~7s ~ ·- · N~¢e alao t:ne vai-i~tions: . 

.. in 1.9:l;ld use hi degree. of mechanization: a recluctiori iri the wage tate h, 20: 

·._.·-- ...•. \•.: 

... pesos· per day is: r«aquireci befo;e any significant. shift e.wat ~ri~ f_~lly -~~h~ ..•. 
. · -· 

.. , -aniz~d : technique~ -is . i~duced • 
. . ,.": .. 

··•·• ·---· -····-· ------~--,-~,- .... _____ ., __ . __ , _____ ....•... :·-- ·- ·'··- ·.--~--~,------.. ·~-•.-.' . .. ---- ·. ·-:-'· ... ·_/ .. ·--. --~ .. -·, ,·., .. :. ·. ·.,_ ~- __ _. ·- .: ..... ~----:- ·---~ .... --:: ~ ... ~·: .... ~_-: _____ . 

. ...... 



Table I 

Effects of Wage Variations 

Wa e 

··.18 Eesos 2o·;eesos 22 2esos 24 ;eesos ·26 2esos 

Maximand • 810. 56 808.20 805.99 804103 802.08 
Consumers' surplus 647.93 645.49 638. 6 7 635;95· 633.31 
Producerer surplus · · 162. 63 162.71 167.32 168+08 168.77 

Produce~s• income $198. 43 199.27. 203.85 204~57 205.s's 
Wage payments $ 22.16 .· 22. 24: 21.73 23l31 24.26 
Labor per capita income $177.00 $179.00 $174.00 $186 ~00 .. $194.00 
Regional, income4 • $·230. 86 231..89 236 .02 238~28 240~25 

' Day labdr employment 46.64 42.32 37.42 36i79 35. 34 
Family farm labor employ~nt 135.59 138.50 138.37 138~23 139. 34 
Tractor :use 13.19 13.19 13.40 13J36 13.39 
Draft animal use 4.12 4.24 1.68 1~74 1.71 
Land' tis~ by 

technique: 
93% Mechanized 87% 90% 93% 94% 

I> art'ially mechanized 9% 6% 6% \6% 5% 
Non-mechani2:ed 4% 4% 1% \1% 1% 

Price In'.dex .976, .980 .991 .994 . ! 1.00 

4Re'gion.al income is the sum of producers' income, hired labor wage payments, and tractor operators' 
income (~ot shown). 

u, 
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Figure I 
Day Labor Demand Curve 

11 == .... 1. 09 
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As expected from the elasticities, the highest levels of total wage 

payments and per capita day labor income were attained at the highest wage. 

These per capita incomes were calculated c;>n the basis of the number of day 

laborers in ~he region. 

The maximand was not particularly sensitive to the wage variati~s, 

but the redistribution between producers' and consumers' surpluses was sig.-

nificant. As could be expected, consumers gain slightly when the cost of 

the labor input falls. But producers appea~ to be bett~r off, both in terms 

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

, rates. This somewhat surprising result is due to the output effect and the 

form of the implicit supply function: as the minimum wage is increased, 

producers' revenue naturally increases as supply decreases since demand is 

inelastic~ and total producers'- costs increase only marginally since the 

.1 

Day 
labor 
deman 

supply .. function is .affected only at higher ranges of--output (1-~-e~, the· ·tntet"--- ------ · · 

cept remains unchanged since some production cart occur using only family 

farm labor). 



- 7 -

Figure II 
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Figure II illustrates such a case. Dis the inelastic demand function, 

s1 is t.he supply function at a low hired labor wage rate, and s2 the supply 

function at· a higher wage rate. With s1 prevailing, producers' surplus is 
. . 

ABCF which can be (is in this illustration and in the simulations) smaller 

than ABDE, when s2 applies. The point B, where s1 and s2 diverge, can be 

considered the point at which family farm labor is exhausted and outside 

labor must be hired. 

The result that producers may gain when .the cost of one of their inputs 

rises may not be confined to. this example. Indeed, this result occurred in 
. . 

.several experiments in the CHAC study: farmers' income increased under policy 

changes which increased the wage rate, interest rate, and fertilizer subsidies 

in separate simulations. In general, these results were attributed to the dom­

inance of the output effect and associated price increases [3, pp. 394..;S]. -

However, there were also cases (such as a large ihctease irt the interest rate)·; 

in which farmers' income fell. Thus it is not easy to determine a priori 

the direction of change in farmers I welfare when input pri(!eS vary •. 
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.Necessary conditions are that the' product dero.end :hJi:u:t:JLoKuil be,· :bielastic · and 

in output decisions. Furt.herm~re, the few1ar th~ urd.t:1~ of the input whose 

be that farmers will .be better off. (Recall that~·. i:ti. the PACIFX.CO case, 

some production could take place using only fa.1.nily f.,;,:r:m .labo:t~ and no hired 

labor.) 

If any conclusions can be drawn from these e:icps,:,::brw.\:o.tc; ~ thei.y tend to 

support the existing minimum wage laws. Sin.ce sha:r.·p t:.-;;duct:!.onfl in the min­

imtµn wage are probably out: of the question, therr·e app<,iifJ,t.'f.ll to b,t-j little scope 

for significantly increasing the demand for labot· the reg1.on without,· per-

haps, resorting to extreme pol:1.c:tes such as ta.~at:lort of t:r..!l'.ctox· services. 

Given Mexico's desire to in.crease agricultural p,codui~t:t1.'ln ~o that :Lt may 

better compete in world markets~ such a policy t,wuld b~ out o.:E the question. 

I 

I 
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