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A FARM MODEL OF PRODUCTION AND CONSUMPTION
 

FOR THE EASTERN4 REGION OF HON"DURAS
 

SUMMARY 

The model developed in this study exam-ines both the prduction and 

consumption bohnv [our for a representative coo-"rativ.2 group Of 

in Lh,,. .It rn -.'ono of i!ond r. " -.Y1,.._ , baied on thefar-:ers 
lnt1r pro',' . rr; toe':; i:', ,'" a lica , , f ,urcc .--.- n d fferent 

proiiuction alternatives, so Lhat net inco7ac : . ... and i: the 
:s are ,'is: ic. 

same tine ia ;::C:rs' nutritional rc ,ir:-

The L.P. -airiu ha'; t],!nco fnl!o.'i' co".nt: 	 rc/-action :-niz • -o

o. ' 7. .... 1 .1 C .:cn. L?,a 

in !. t. I-

c 1 i i 	 n t i o'a I c- ir .2 s 
CL!S11 is 

''n~hanc! the nroc ucn~on c-.ts durn t~i - pr: to crcn- harv.. 
ca~h s ' .,-. 17fi io: lv - hot n t i on ' "22; . "" 	 " 

"-, . a 1C-t-'.on .c 
]..{,. av .... a- .e 	 

. L _:1 !. ;Thero : - ...... c t io . 

ao .n

nec 	 f ar- salarisstocks of corn and beans. This income ic des fami 

from on and off farm activities. 

Own consumption of corn and beans (farm production consumed 	 bv members) 
arcwould t;,!-c : ol.cycal.' "rc , ... - for :-se nrc2ucts higher 

than the eni.genu,. prices (or those prices generated oy the supply and 

dem.and conditions in the model). 

an excessive
The consumption of available food products would result :.n 


intake of calories and proteins when the minimum levels of iron and
 

vitamin A are satisfied. If these constraints are relaxed, the consumption
 

of starchy food products are significantly reduced, increasing farm net
 

income by a factor of five.
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1967 anutritional assessment which, among te hns ocue 
that the' quantity'and the quality of food consumption 'in Honduras ' 

and.,food availability. While education modJifim~s the consumption 

)pattern and the distribution of family expenditures, income affects 
" heavilv the consumption and production of, food which in turn determines 

the purchasing pattern. Food availability depends basically on 
production, wich is.influenced by rural administration, agricultural 

credit, technical assistance and market accessibility. 

The factors inflLencing agricultural production can be analyzed simul

taneously by using a quantitative model that simulates farMers' 

behaviour, which also constitutes a consumption and marketing unit. 

Henceforth,..the objective of this study is to formulate a model 'that 

would provide both the optimal production and consumption patterns 

for a farm group in the Easern Region pf ondUras. .- N 
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II. NUTRITIONAL STATUS INtHONDURAS 

The cyclical variation in food production, due mainly to climatic aspects, 
and marketing conditions, affects the availability of.anddemand for od 
pro-duts.7 Inr-e~r entye-ar,.sbasic -food--productionhasbeen-:insuf ficient-- to 
s'atisfy domestic requirements, resulting in an incre'asing..,deficit of calo-' 
ries-protein intake. 'nis means, according to the 1967 survey, that 43% . . 

.	 of-the population had a moderate deficit, 12% a.severe deficit, and 6% 

a most acute deficit. 
' 

, I 

The .basic food products, as the consumption patterns show, are corn and 
benexcept in the NotenRgion where rice and other products substi

tte for corn. kniong otlher regularly consumed food products with the aver
age-lquantities consu.ed expressed in grams per day paer catipa, are: milk 

(200 for 64% of the p-i.ulation), eggs (less than 12), meat (45) f ish (31 
in the isands and 11 ii: the Puerto Cortez Region), plantains and b, an_ 

(less than 20), potatce.(less than t0),cassava (between 66 and ,22 in te -
Nort1hern Region) , fats and oils (20) , -ugar (between 30 and 39 for 50 of 
the population), c._sses ( more; than 20 for 32%k of the p cpulation), fru.t 

(. iainly oranges, less than 30)., and vegetables'( 'basically "pataste", 

c-. bbae an-d o r -aos than )0). ,ios, 

Calories and other nutrients are in deicit. While calories intake repre

sent 89% of the requl~dievel,Vitamnin 'A, riboflavin and niacin inta'"s 
a 	e 34 , 64 ,;nd -75,e pivey of ,the riinimumrequired levels. Iron, .

V 	 though present in most of the vegetables,' is 'lacking seriuosly because of
 
its limited assimilation. ' ' 
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III. TIE MODEL
 

Linear Prog:'amming Models have been used extensively for farm planning.
 

The common objective function for these models is to maximize farm
 

income through the optimum allocation of available resources among a
 

given set of production activities. During recent years the risk factor
 

has been added to these models in an attempt to incorporate farmers'
 

expectations to changes in net incomes.
 

On the other hand, in consumption studies, the L.P. technique has been 

directeo,' mainly to less costly diets with the incorporation of tastes and 

nutritional content of food products.
 

Even thourWh production and con,::'Apt ion are important for fnrTo, ,.mdels 

have been developed to integrate the two into a single methodological 
framework. (Suttor, R. etal. 1973; and Andrews, M. 1976 auong others). 

01)t. -.:,',c'
The :oI l : , in tU1,1; c~eL110O'c L t,*.::' : a : 
''rolc :'i i ~ LIC e 

ava abl- rc.,1 :!r'e.-' I nut r r o , c : , ii I1 

d i 1 1s1 J 

r 7-.i :o1acor d 
is devoted to r int -nsiv''o a,-t,'it{, , [; St: r ur..:-; t:n 

sec .ffi ii >. -:r'' 2..';."tU-: t nd .. ]':,... ;::[ '. ![:r ;:..1 K. Yu.rt:f:, ]1:.7 

labor is sm'cificd as fully ernloved .en Fa;.1iiy labor is not cqv,. 
in tarm activities, it is employed elsewhere. 

Other act.ivi[ties incl'ded in tie ','"I re inpu :rc ~a.es , c,'-;h fic,.; 
product sales, o>.'n con;u.". tion, s tor -e, food products purcliases, and r 1.:. 

In order to e C .r rpth e o.'- fod nreducC:satisry c.-:7i; i r-r' 0.7rcha 

and producto , CO);._, al_2H ,.......of cca-h j.; assIi ,od it L2. :,2:i:.2 

of the Cirs :tproduHction cvcle t.:etcr with sto :rs or corn and beans. 
The supply of labor is approximated by a two-step function: family labor 

at a "reservation wage" constitutes the first step, and hired labor at a 

market wage the seeoId. The risk component is presented by the variance 

of net incomes derived fro-i price and yield variations during- the 6-vear 
period prior to tie base year. The risk factor becomes thus an additional
 

cost for farm products, greater for the non-traditional than for the basic
 

food crops.
 

Among the restrictions, land is assigned an upper limit of 50 Mz.
 

(1 Mz = 1.4 acres) reflecting a perfectly inelastic supply curve in the
 
short run. The availability of family labor is estimated at 375 days
 
per month (15 farm members working 25 days a month), and of hired labor
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at 200 monthly days. The additional calorie requirements are 168 kcal
 

per working hour for family labor and 82 for hired labor. Additional
 

protein need is calculated at a constant rate of 2 grams per working
 

hour for both family and hired labor. The nutritional constraints are
 

for calories, proteins, Lron ;ind vitamin A. h'lse would be satisfied 

through consumption of farm products nd purcha:;cs of food products. 

The farm member's tastes are sppcci Fld in tcr:-i, of )rofportions of 

corn-beans 3:1 and corn-soybean 6:1. Lowertraditional food products, 

and upper constmption levels arc also incorporittd for basic foods.
 



IV. The Results
 

S The resul ts of the basic model are given i n tables 1 and 6, and 7 
_f igures _266 -3,_- di-bitfbr~ficti vediWi ng-tWomonthswitho"shdo--' 
prices1 per "manzana." (Mz) Lps. 131.60 and 221.70, respectively (1Lp=$0.5)< 
Labor isrestrictive in%May and November with"shadow" prices for hired Ilabor~ 

P 	 of Lps. 4.61 in May and 1.00 inNovember (table 1). This, would imply 4 that 
labor is more restrictive at the beginning of the crop season. 

The~total corn available both from production and initial stocks are 
sold inFebruary when market prices are the- highest' during the harvest 
period. Beans, on the other hand, are stored the whole year. (table 2) 

Family labor is, used in farm activities during 6 months and els6,here 
during the whole year, except Mlay arid November. (figure 2' Inaddition,, farm 
activities requir-e hired labor during 8 months of the year. The~total value 
of used inputs f-or farm production is Lps. 25,303, from which Lps. 15,318 is 
required in AuguIst, Lps. 9,134 in. February anid the difference inJanuary anid 
October.. 

The own consumption of corn and beans occurs during the months when 
market prices are relatively higher than the endogenous farm level prices. 
Henceforth, down con1sumption Of corn is given in.January, [iarch, October anda 
November, while beans own consumption occurs in June and October. 

The optimum production plan is given "in table 3 and-figure 3. ,Corn i's 
themAost significant productin termis of area,' castorbeans the second, and 
soybean the third. Cabbage isrestricted to 1 iMz. per cycle and beans are 
produced to satisfy the final stock. 	 ,,
"-

Table 4 shows that-in order to fulfill the nutritional requirements,r 
the diet must include at least l5 food products. i<, 

The farm net income after taking into account costs ,of. production,
 
restoring initial capital as well as corns~and beans stocks, and satisfying 

nutritional requirements, is Lps. 8,650.' Farm labor'salar'es' are included 
in this residual income. " 

'Shadow prices are endogenous prices determined.,by the modellreflecting
 
,',4the opportunity cost of restrictive resources, 


4 .4-
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The constraints imposed on iron and vitamin A result in excessive
 

caloric and protein intake with iron the most restrictive. (Table 5)
 

When these constraints are relaxed, the consumption of starchy foods
 

(plantains and cassava) and carrots decreases considerably and the net
 
The optinum plan deviates slightly frcri
income increases to Lps. 44,635. 

the basic solution: the castorbeatn ares7 increases in 0.3? Mz, while the a.rea 
of- si.e n in .09 Hz. iTable 6"'.with -,eans re jc,-., in 0._9 'z ar 

are rela.ed, ti:,:, farm lan does not c'. '-eIf these constraints ir-Icr, es. Tis poi,,.:s to tre need for fin,"::-.sigrifica, tl Lut r ir.2:e 

cheap so,:rces of Vitamin t, and iron. 
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V CONCLUSIONS
 

The L. P. model developed for a representative group farm in the Eastern
 

Region of Honduras, examines the possibility of reducing nutritional de
farm resources
ficiencies in rural areas, based on the efficient use of 

in a-ricultur.. Ir-uc-ic",. 

-7he,ei .. . . " ,-, '.ctizn, ' u ti scor '' , 

anK -'rketir.. "L":e rc.srlt -, t , ' tC c -'-.'.iti:" -nd t ' re ' 
Ccx.tc.... ... c: " o n' 

not an!%- ., r c c- trr,:c. - t cc.....ptio. .bits n 
the rura1 sector. 

p... . . -""..
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CUADRO N.! 1 

-] laci'n v rrecios sombra de lor rc'e_
MODELO ,Th'TRICIOMNAL: 	 Solu,7i'n ban 

sor tierra ' irano , oLra. 

.. 	 11.0. A. -TI E R R A M. 0. 

"I E S E S !Iz. Precio Jorimles Precio Jornales rref.o 

- - 106.5-Encro 24.2 
--
50.0 131.60 364.7
Febrero 


44.2 - 189.1 - 200.0 -Marzo 

97.0-
Abril 37.4 

200.0 4.61
- 37S.0 7.61Mayo 37.4 
-- f60.9--Junio 23.3 

.-
Julio 


- 39.9-Agosto 49.0 

--297.4 -
Septiebre 49.0 

-Octubre 50.0 221.70 158;b 

200.0 1.00
375.0 4.00
Novienbre 50.0 

- 78.1 -30.0 -Diciembre 

1/ Mano de Obra utilizada en labores propias de la finca. 

Mano de Obra Asalariada.2/ 




CUADRO N
0 2
 

"zo.ibra v ob,,.rvdos, cai.. -- es autoconsumidas, alr..ic'nadas y adcui-
NODELO NUTRICIONAL: Prciof 

rid.as de iruiz y frijol. 

S A* I Z F R I J 0 L 

Meses P.O P.S. C.A C. AIq. C.AIm. P.O P.S C.A. C.Adq. C.Alm. 

Enero 

Febrero 

.35 

.37 

302 

310 

.432 

.432 

8164 

-

.46 

.52 

.662 

.675 

-
-

108 
108 

320 

•arzo .37 290 .432 -- 3365 .50 .639 - 108 307 

Abril .31 297 . 432 3281 .50 .703 - 108 301 

Mayo .31 305 . 432 3199 .71 .718 - 108 295 

Junio .31 313 & 432 3119 .75 .732 103 - 473 

Julio .33 321 . 432 3041 .73 .747 - 108 463 

Agosto .33 329 432 2965 .73 .762 - 108 1,59 , 

Septiombre .35 32S . 432 2891 .66" .778 - 108 L50 2 

Octubre .33 36 .272 16) 2557 .01 7')4 1 0 - 33 

Noviembre .43 355 .432 - 2051 .75 .8!0 - 108 326 

Diciembre .38 364 432 2C00 .61 .826 - 108 320 

Simbologia: P. 0 Precio obhcrvado (L>./'g) 

P. S rrec o :e;.L,' ( " I") 

C:iti dad A!- ."onu . a', " . 

C.A]k . Carut i'!::d Al : ceada (i. ) 
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F .IGURAo. 2 SOLUCION P".SS: UTiIZAC!O: DE LA A...O [E 0As-:A,:-Ak 

35'! .7 

2 97.' 

2.50 

200.0. 

0 

Traajo furadea \\c 

50.0 LE:A: 

1 2 3 4 
E. Feb Mar Abr 

L.r. Y iDA 

ad 

5 
May 

6 7 
Jun Jul Ag. 

8 9 10 11 12 
Sept Oct Nov Dic. Meses 



CUADRO No°3 

MODELO 7'J"ICIO, L: SOLUCION BASE: 	 Plan de producci6n y Distribuci6n de !as 

cosechas. 

Cu Itivo Area Ventas Autocon5umo A]iacenamicn,.o

(T.::.)
(. !z.) \	 (T.11(),!!
 

Higuerilla 21.75 20.050 -

Repollo Oct. 1.00 9.201 -

Repollo I"nero 1.00 9.201. - -

Malz 29.06 63.186 2.000 0.867 

Frijol 0.54 - .216 .078 

-
Soya Agosto 19.94 22.931 -

Soya Fcbrero 15.08 17.334 
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FIGU?A No.3 : SOLUCION BASE: PLAN DE CULTIVOS 

Area 

(l'anzanx) 

50-._1d 

/5SOYAW2lO // 
/ OYA0 

35 

3p 

25 

15 

77 7/ 
// 

S7 !2 

En Feb .ar- A'.- ., 

LEYENDA: 

TIERIRA 110 UTILIZADA 

. Jun Ju.b 

WI--/51 

Ag 

--A 

Scp Oct No'v DU 

MESES 
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1.,ODELO NUTRICI:AL: 


PR01 .C 

ma 


Frijol 

p1. t Ino 

Qu -so 

Euevos 

Chicharrons 


Came de res 


Carne de cerdo
 

Arroz
 

Salchichas 


Zanahorias 


Naranj as 


MLangos 


Galletas 


Azucar 


Manteca Vegetal 


Tomate
 

Yuca 


Repollo
 

Soya 


. de n .:zto ,',-sn.zios con " -inin 

cionc.r fn hio.-r v re .. 

(kilogramos/aro) 

Con Eestric'or.2s iR' 

5,184 4,097 

5831,296 


48,732 "
 

720 
 720
 

180 
 180
 

10J
 

360
 

180 


360 


720
720 


-
2,162 


-

"
 

300
 

-

300 


6,446
480 


300
300 


41,088 "
 

695
881 
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CUAD-0O .0 5 

MODELO NUTRICIONAL: 	 Ingreso neto d la finca y conzum . ,- calo:-:y 

tinolj. 

Con Restriccones 	 Sin Rri-trc-'.-

Cnior _as Prot..: nas Ca orP.as
 
MESES (106 K-Cl) (10O (--) (106 K-Cal.) (, :
 

Enero 	 12.45 94.8 3.55 


Febrero 12.20 88.6
 

'!
 

Marzo 	 12.27 87.0 

I!
 

Abril 	 12.10 144.7
 

I!
 
Mayo 	 12.11 92.2 

I,
 

Junio 	 12.03 143.9
 

I;
 

Julio 12.50 90.1
 

Agosto 12.12 145.3
 

'1
 

Septienure 11.90 144.6
 

Octubre 12.01 145.2
 

Noviembre 11.76 141.9 "
 

Diciembre .12.47 89.2
 

Ingreso Neto: (Lps.) 25,145. 	 44,635.
 

64.3 
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CUADRO , 0 6 

MODELO NUTRICIONAL: Piancs de Cultiv,o_con V sin restricciones en 

hierro y retinol. 

PRODUCTO Con Restricciones Sin Restriction!:Z, 

Iliguerilla 21.75 22.13 

Repollo - Octubre 1.0 1.0 

Repollo - Enero 1.0 1.0 

MaIz 29.06 29.OG 

Frijcl 0.54 0.25 

Soya - Agosto 19.94 19.94 

Soya - Febrero 15.08 14.99 



ANEXO I I
 

MODELO NUTRICIONAL
 

HATRIZ DE MODELO DE PROGRAMACION LINEAL 
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