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I want to begin with a brief description of the environmental conditions on the CIPRIAN MELENDEZ FARM (CMF). The CMF is located in Cañete Valley (Lima, Peru) in the District of San Benito. There are 13 districts in Cañete, which have in total 25.000 ha of crop soils. 26 big farms control 3.200 ha, and the rest, 21.800 ha, is property of 4.000 small farmers, being the average per owner 5.45 ha.

It is important to indicate that approximately half of the small farmers do not have property title. The main crops in the Valley are: Cotton (10.000 - 12.000 ha), maize (3.000 - 5.000 ha), sweet potato (2.500 ha), and grape (2.000 ha). The Cañete Valley’s advantages are: Short distance to Lima (150 km. The big market of Peru, 7 million of people), fair to good soils quality, water availability, and a moderate climate. Among its major problems are low training level of farmers, difficulty to making production groups (associations, cooperatives, etc.), difficulty to obtaining credits, and lack of information systems.

SCHEMATIC MODEL

a) The household unit with its individual members:

Ciprian Melendez Family Farm

# Members:
8







# Ha:

5,4 (3F + 2,4 M)



Father



Mother


Juan Ciprian Quispe (48) 
Soledad Melendez Aguirre (46)



Margarita Ciprian Melendez (24)
Rufino Costa Melendez (28)



Oscar Ciprian Melendez (22)
Soledad Costa Melendez (27)



Juan Ciprian Melendez (19)



Carolina Ciprian Melendez (12)

Work Labor force: 4 male adult, 3 female adult, and 1 female child.

b) Crops:


1997

Asparagus (1ha), Cotton (2ha), Maize (1,2 ha), 




Sweet potato (1,2 ha)


1996

Potato (2ha), Cotton (1ha), Maize (2,4 ha)


1995

Potato (1ha), Cotton (2ha), Maize (1 ha), Sweet potato (1,4 ha)

c) Livestock:

Cow (1), Horses (2), Chickens (12), Pigs (3).

d) Forest, bush and/or fallow with various plants and animals:

12 trees in the whole farm (Schinus molle)
e) Market and other infrastructure:

One 3 by 4 by 2,5 m room to storage.

Mainly the harvest products remain in the field until the intermediary arrives.

CIPRIAN MELENDEZ FAMILY FARM LIVELIHOOD SYSTEM
The Ciprian Melendez is an average Family Farm Livelihood System in Cañete. It has 8 members and 5.4 ha of land. The members are Juan Ciprian Quispe (48), the Head; Soledad Melendez Aguirre (46), the Mother; their sons, Oscar (22), Juan (19); their daughters, Margarita (24), and Carolina (12). Besides the mother’s son and daughter, Rufino Costa Melendez (28), and Soledad Costa Melendez (27).

The livelihood CMF is divided into two farms: Father farm (3.0 ha), and Mother farm (2.4 ha). The common house (74 m2) out of these farms is part of the system.

All the members live in the same house and all participate in both farms’ labors. Both farms provide more than 80 % of the Family income. The unique utility that the house has is electricity.

The father has studied only five years in a school of his born town, Ayacucho (High Lands); the mother knows neither read nor write; among the others members: Rufino, Soledad y Juan have successfully finished their high school but they do not want study any more; Carolina is currently attending the first year of secondary school; Margarita studied for to be kinder teacher and currently she works in that; Oscar attended for three years professional studies in the major of Agricultural Production, and he actually is a good technician.

The father, Juan, has had his land since 1970, when in Peru had an Agrarian Reform that distributed the big farm lands among its workers. Since then almost all years he grows cotton, maize and sweet potato. Sometimes he also plants potato and other vegetables. This year, Oscar persuaded him to planting asparagus, a new, high-income crop.

The mother farm was an inheritance of her father that she received in 1977. The same crops are growing there. The big difference between the two farms is that the mother farm has property title.

Among the livestock of the CMF we can see: A cow (Holstein crossed) that provides an offspring per year and three litters of milk diary during 6 months in the year. Two horses for land work and transportation. Twelve chickens and three pigs for family consumption (especially in festive days).

The CMF household has 5.4 ha with the following features:

- Always there is an intermediary person between the household and the market when the household sells. This intermediary is a trader that buys products in the same field, transport these to the major market (Lima) and resells the products. Often the intermediary has high profit, almost as large as the household’s does. The big advantages of the intermediary are transport vehicles, and cash availability.

- The fuel for the household (“kerosene," diesel derived) is purchased directly from the market as well as the inputs for the crops  (fertilizers, pesticides, etc.). Sometimes the household has access to short credits from the stores.

- The main economical activities are the crops. All labor available in the household is dedicated with priority to the crops and a little to the livestock.

- Occasionally the cow’s offspring is sold through an intermediary. Generally, all the livestock is for family consumption. The cow produces milk, the chickens and pigs meat. The horses are used for work in land and transport.

- Although the family consumes its crop products: maize, sweet potato, potato, the main inputs in the food are purchased directly from the market: sugar, rice, wheat, etc.

- The livestock fed come mainly from the crops and its residues. Sometimes are used the fieldborders and off farm fallow.

ACTIVITY ANALYSIS AND ACTIVITY CALENDAR
The CMF Livelihood System has two kinds of activities: those that they have to do all of year (continuously), and those others that they have to do in specifics' moments according with the crops.

The continuos' labors are:

1) Watering. It is a very important labor. They receive water each four days and then they must use it and water their crops. One time is in the father farm and the other in the mother farm. One time is in the day (among 8 - 18 hours) and the other in the night (among 20 - 06 hours). Although it is an easy labor, it needs practice and because of the risk of assault of women, it is exclusive labor of males.

2) Feeding livestock. Sometimes the animals are conduced to their farms, or other farms for feeding, but generally the animals live in the house and the females are in charge of their feed that they carry from the farm to the house every day. Usually the women help themselves with the horse labor; it is common to see in the afternoon many horses charged with fresh herb.

When the animals are conduced to the field, they need somebody to take care of them: it is a frequent problem that the animals eat the own crops or the neighbor crop. Other problem with the small animals is that they could be lost or stolen.

3) Cooking. It is an exclusive female labor. Often the mother cooks early in the morning before going to the field. In the middle day or 1 PM, they all return to the house to eating. Sometimes the other women also cook or help in cooking; even Carolina; the younger women cook herself when she no attends to the school.

The other labors are specific according the crops, livestock and necessities.

The labor in Cañete is measured by a day labor called “jornal” that consist in five or six hours (7-12 hours, or 7-13 hours) of hard work. In this period the worker accomplishes a “task” that could be spray 1 ha, planting 20 rows or so on.

The exception is the labor Watching that consists in look after the crops without physic effort that could be all the day or all the night.

Actually a jornal or day labor is estimated or paid in S/. 8.00 (US$ 3.00). If you want that the people work larger (until 5 or 6 PM) you must pay double.

The people in the households of Cañete are accustomed to this rhythm of work (although when there is much work, it could be different). That is that they return to their houses for lunch and they do not return in the afternoon to the land. The women could cook for the night or wash clothes and the men used to watch TV or play soccer in the afternoons. They often go to bed early.

The most labors are joined labors (male and female) but there are some labors that are exclusively for one or other sex:

- Watching crops, due the risk, only men.

- Watering crops, due the risk, only men.

- Feeding livestock, only women.

- Cooking, Washing, Cleaning, only women.

- Spraying (Insecticide, herbicide, etc.), only males.

Sometimes are preferred children labor to seed selection or look for insects, but these are not exclusive. When the children are hired to work, it is considerate that their work value is half or the adult, so the pay for them is half.

The household labor with its members is never paid with cash nor estimated.

Some labors are mechanized and others need animal help. The family uses its two horses in many carrying labors where the horses pull a truck with charge; and in preparation and arrangement of the soil with specials’ tools. 

When they need tractor labor, they solicit it and pay for it a rent cost (about S/. 27.00, US$10, per hour). The tractor is only used in the land preparation.

The table 1 shows us that watching is a high labor waste in almost all crops. In Cañete, there are a lot of crop thieves. It was a fact: when a CMF’s neighbor planting potatoes and does not watching at the night, the thieves rob all the seeds of the soil. The cotton, the main crop, although is not for eating, is robbed for selling, because there is a black market for thief-cotton. A person could rob two cwt. In a night, and sell it in about S/. 80 (US$ 30), ten times the diary labor payment. In this moment the only crop that is not robbed is the asparagus: nobody likes eating it, and nobody buys it.

Watching in the day consists in stay in the farm and makes something-simple labor as repair canals, and so on. In the night it is more difficult; the watchman needs a power lantern and many times a gun.

They have an availability of labor of 187 Jornals per month. They could work harder and to have about a 50% more labor (see table 2), but it is not common. We must have in consideration that Margarita works regularly out of farm (in a school), and she helps with cash and in minor labors (cook, feeding, etc.); Carolina studies half a day Monday through Friday and she helps mainly the weekends and holidays. Oscar works part time in counseling neighbor farmers. Approximately 15 days of the month he helps with hard work and the weekends in management activities.

The months of the major labor requirement are March (214), September (97), and October (82). The months of less work are April (2), and November (2). Actually in March they hired people to work with them. In the epoch of the harvest cotton, arrive a lot of people to Cañete looking for job. In the months of the less activity they used to go other farms looking for job and/or make fixings in the house or farms. Sometimes there are other work possibilities such as road construction, mining, and so on.

When they go to work to other farm, the work is unstable, The contract is daily.

The family that needs workers calls them only the night before or even the same day, and the payment is the same day after the labor.

Only the specialized work is demanded constantly; for example Rufino is an expert in fruit labors, and every year is required mainly in the fall. Also Oscar is needed for technician services.

RESOURCE ANALYSIS

Oscar has done a list with all CMF’s resources:

1) Land 




FATHER FARM

3 ha
(Middle to up soil quality)




MOTHER FARM
2.4 ha
(Middle to up soil quality)

2) Water 




AVAILABILITY OF 2 HOURS OF WATER EACH 8 DAYS/ha

3) Cash 




ESTIMATED S/. 10240 (US$ 3792) (Of selling cotton and maize)

4) Capital 




2 HANDED SPRAYERS

22 BAGS NH4NO3




1 MOTOR SPRAYER


10 BAGS S03Ca2




10 BAGS KCl



18 LAND TOOLS




1 HORSE TRUCK


3 HORSE TOOLS




MORE 300 LARGE BAGS

SOME PESTICIDES




3 BIKES

5) Labor






6 JORNAL PER DAY

6) Training




ALL MEMBERS HAVE MANY YEARS WORK IN LAND




1 PERSON WITH MAJOR IN AGRICULTURE 

This information is indicating two main ideas:

1. The capital and cash resources are very limited, and

2. In many years of the great effort the CMF does not obtain substantive improvements. Maybe the major change was the education of its members.

TABLE 3:
CMF LIVELIHOOD SYSTEM RESOURCE ANALYSIS





RESOURCE 
ACCESS
CONTROL
NOTES

LAND

FATHER FARM

MOTHER FARM
EVERYBODY

EVERYBODY
FATHER

MOTHER
MOTHER’S SON AND DAUGHTER LESS ACCESS

MOTHER’S SON AND DAUGHTER MORE ACCESS

WATER
EVERYBODY
FATHER

MOTHER

OSCAR
WATER IS FREE EVERY 8 DAYS

LABOR

FAMILY

HIRED
FATHER/

MOTHER
FATHER/

MOTHER
THE PARTNERS DECIDE ALL ABOUT THE LABOR; PROGRAMMATION AND EJECUTION

CAP. GOOD

HORSES

FARM TOOLS

STORAGE 

FOOD HOME

BIKES
EVERYBODY

EVERYBODY

OSCAR/MAR

MOTH/MAR

EVERY MALE
MOTHER

FATHER

OSCAR

MOTHER

FATHER
THE COORDINATION TO USE CAPITAL GOODS IS UNDERSTOOD BY THE DIARY COSTUMES

INPUTS

FERTILIZERS

PESTICIDES
FATHER/

OSCAR
OSCAR
SOMETIMES THE FATHER HAS THE CONTROL.

CASH
FATH/MOTH/

OSC/MARG
FATHER
ABSOLUTELY THE FATHER CONTROLS THE CASH

AGRICULT.

CREDIT
OSCAR
OSCAR
CROPS: COTTON AND ASPARAGUS. ONLY OSCAR KNOWS

KNOWLEDGE

LAND PREP.

PLANT CARE

FERTILIZING
FATH/MOTH/

OSCAR

OSCAR/ MARGARITA
FATH/MOTH

OSCAR

OSCAR
SOMETIMES THERE ARE DISAGREEMENTS BETWEEN THE FATHER AND OSCAR

EDUCATION

GENERAL

SPECIALIZED
JUAN/CAR/

RUF/SOLE

OSC/MARG
FATH/MOTH

FATH/MOTH
ONLY OSCAR STUDIED A MAJOR ON AGRICULTURE

The table shows us that the control is centralized in the group: Father, Mother, and Oscar.

Oscar has each time more control and decision about the use of the factors but a critique point is the cash that only the father controls: many times have had arguments between the father and Oscar.

BENEFITS AND INCENTIVES ANALYSIS
The next table show on averages the costs, incomes, and profits of the CMF crops.

TABLE 4: 
COST, INCOME, AND PROFIT


(Family labor and land rent are not included as costs)



(Parentheses, US$)

CROPS
COST
INCOME
PROFIT

COTTON
3240 (1200)
5130(1900)
1840 (700)

MAIZE
2800 (1037)
3600 (1333)
800 (296)

SWEET POTATO
2214 (820)
2970 (1100)
756 (280)

POTATO
9450 (3500)
12690 (4700)
3240 (1200)

It is necessary figure out that the cotton demands 9 months of land, the maize, 3-5, the sweet potato 5, and the potato 4.

It is calculated the basic income in Peru, with which one person could live  with the minimum requirements, that is S/. 400 (148) per month. If we joint all profit of 1995, is S/.  7484 (US$ 2772). If we distribute this number in 12 months, is  S/. 623.7 (US$ 231). And if we divided this last number among 8 members, we would only have S/. 78 (US$ 28) per month per person. 

TABLE 5:
BENEFITS AND INCENTIVE ANALYSIS
CROP
ACCESS
CONTROL
USES/CHARACTERISTICS

COTTON
OSCAR/FATHER
OSCAR
SALE

MAIZE
FATHER/MOTHER
FATHER
SALE/CONSUMPTION

SWEET POTATO
FATHER/MOTHER
FATHER
SALE/CONSUMPTION

POTATO
FATHER
FATHER
SALE/CONSUMPTION

ASPARAGUS
FATH/MOTH/OSC
OSCAR


The big problem is that the father controls the high-income crops (in any case he controls all the cash). Oscar has already gained the control of the two crops in which he had brought credit, cotton and asparagus. The cotton is a low-income crop that uses the soil for 9 months but is very secure. The asparagus is a high-income crop (estimated S/. 5400 (US$ 2000) of profit per year), but produce after two or  two and a half years.

CMF GOALS AND/OR OBJECTIVES
GENERAL OBJECTIVES:

-
Improve their quality of life through more income of the agricultural activity with 
new and modern ways to produce and manage the farm. (Oscar)

-
In 20-year period each member of the CMR must have his/her own farm.

SPECIFIC OBJECTIVES:
-
Change the crops to fruits or  vegetables (that have more net income) with the 

use of credit opportunities.

-
Buy or rent agricultural soil to producing more.

These objectives are in mind of the whole members, but only Oscar and Margarita  make efforts to reaching these goals.

The father is a very conservative person, he does not like the changes. The mother does not want other concerns. The brothers and sisters only wait for the next harvest (money epoch).


FACTORS FOR DEVELOPING EVALUATION CRITERIA

I think that the following are the main factors for developing evaluation criteria in CMF livelihood system:

1) Attitude  to Change
Despite CM family is a family leader in the zone, It needs motivational elements for improving. In this aspect the behaviors of the neighbors affect negatively because of their relaxed way of living. The people are accustomed  to working only 5 or 6 hours in a day. For that they often chose easy crops in which they do not need neither much labor nor new techniques.

The harvest productions permit them to living until next harvest, but it is a bad cycle because each time there would be more people and the farms is being each time poorer because they do not have new investment.

2) Education - Training
I think that this point is key. Although there are several extension institutions in the Valley, the changes and improvements do not reach to the farmers. It is a double fault: the institutions do not have the precise tools to offer the farmers (new crops, techniques, etc.), or the ways to transmit effectively.  Besides  many farmers do not trust in these institutions and so that they do not have an approach with the institutions. The CM family has an intermediate position.

3) Cash Management
The best way to reaching progress is investing the money earned. As in CMF, the head of the households often has the cash control, and they generally do not understand a plan in middle or large term; It seems that they only want to live the moment.

Many times is common known about bad wastes that are in superfluous things (the VHS before the fertilizer, for example).

4. Credit Opportunities
Half of the small farmers of Cañete do not have property title; it means that they do not have access to any credit. In the CM family the father farm does not have title (the asparagus planted there was with the warranty of the mother farm).

The process to apply for a title is large and complicated. It is mainly a government question, although the extension service could help.

In many cases there are borders fights because the farms are not clearly defined. 

LINEAR PROGRAMMING
Click here to see the LP model in Quattro pro 8.0 (.wb3), size 89 KB



The following tables are the whole clean work as realistic as possible of the Ciprian Melendez Livelihood System of maximization of CASH according with its available resources and the many constraints encountered. 

Table 1:

Not programming yet. Just a real situation between June 1997 and May1998. We can not change this until the last date. We can see 18000 of cash income, full land and technique assistance resources used, and plenty of labor and cash.

Note that cotton and asparagus do not need cash because of a credit opportunity.

Table 2:

First programming table. The maximization of cash end year results in more cash income (26517), using all land, cash, and technique assistance. There is plenty of labor.

Table 3:

Matrix dates change. For more realistic situation I started the programming in June of 1998, and it was done for a year period (until May 1999). The income is major because of the first asparagus production.

Additional constraints are 2 ha maximum level for cotton (credit limited to a 1 ha per farm) and 1 ha fixed of asparagus.

Table 4:

It was assumed that the family needs some maize and sweet potato for consumption (included animals feed). The income is a little less because of the consumption. 

Table 5:

Matrix modification.  Where the income row is located just below of the activities and it was included a new row cash end year (May 99).

Table 6:

Benefit and incentive analysis. Cash control between the Father of the family and the son (FCASH, OCASH). The Oscar cash would be major because the cotton and asparagus production

Table 7:

Oscar and Father cash maximizations (7A, 7B). Just the differences between them. When is Oscar maximization is more near to the total maximization.

Table 8:

Labor, Cash, and Technique Assistance two semester division. It was necessary to split these resources for more realistic situation, mainly in the case of labor, in which never (so far) there were a bind. I put the major levels of labor requirements per moth for more accurate solution.

Table 9:

Land semester division and new crops. It was a clear achievement to divide the year in semester per land use. It was like if they have more land than they really have. Besides the maize and sweet potato can be planted in other seasons and become new crops (have different requirements and different incomes). The new possible income 10percent better.

Table 10:

New crops alternatives. Like squash, strawberry and paprika crops that could be a great deal opportunity. In fact they do. It was demonstrated that the income in the same period of time with the same resources could be a lot superior (134% more than the current situation).

Table 11:

The assumption that the family needs maize and sweet potato is not 100 percent valid (the family prefers looking for income alternatives, then they can be removed without problems. The crops that in the last table were not chosen also were removed for start the dynamic programming.

Table 12:

First attempt of three-year dynamic programming. No new alternatives yet. This table was solved without the asparagus (1ha) constraint and that crop was not chosen. The final presentation shows an increasing year to year income.

Table 13:

New crops alternatives: avocado and mandarin. These crops were not chosen. The major income in this programming is because the cash transfer year to year.

Table 14:

Five year programming. The new crops are not chosen only the asparagus (with constraint). Note that the data of the perennial crops is changed year to year.

Table 15:

Last programming matrix, nine years: Jun 1998-May 2007. Definitively the avocado and mandarin are not chosen because of the high resource requirements despite of their high-income levels. Even the asparagus would be chosen but in a less than 1 ha planting. It is a very important prove that break a lot of paradigms of my work in the Cañete Valley, where it is believed that the fruit perennial crops are the best alternative for small farms. I confess that I tried to force to choose the fruits, but the solution does not lie, the quick yearly crops like squash and strawberry are more appropriate for the family.

