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AGROESSA: An LP Optimization Model for Coffee
Sales in La Esperanza Agrolndustrial

Rufino Herrera, the president of AGROESSA, was pondering the implications
of the recommendations that came out of the work by Nico de Waal, an
MBA student who had worked for AGROESSA as a summer intern in 2004.
The recommendations focussed on AGROESSA’s cash flow management
during the coffee harvesting season. It was argued that AGROESSA could
improve its profits by carefully considering when and to which market it
should sell its coffee. This view was in contrast to AGROESSA’s custom of
allocating its coffee sales to the different markets in a fairly random
fashion, with coffee volume traded being the main consideration. Nico
argued that AGROESSA’s main consideration should not be coffee volume
traded, but rather contribution to the community.

History

Los Cacaos was a remote rural area in the south of the Dominican Republic.
Coffee production was the main economic activity in the area. The town of
Los Cacaos had a population of approximately 500 people, and the total
number of coffee producers in the area was about 800. AGROESSA acted as
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the agricultural cooperative that bought all the agricultural produce from these 800
farmers, and then sold it at the highest possible price and under the best possible terms
of payment. 450 of these 800 farmers were shareholders of AGROESSA.

AGROESSA, founded in June 2003, was a for-profit cooperative. It received capital
from its shareholders and also from ICP (International Coffee Partners). ICP was a not-
for-profit consultancy than specialized in aiding low income coffee farmers in the
developing world to achieve a better standard of living through capturing more value
from coffee production. ICP was affiliated to EDE Consulting, a Hamburg-based for-
profit management consultancy which specialized in the coffee industry.

AGROESSA acted (among other things) as a financing agency for the farmers of the
area. Due to the coffee crisis of 1995 (worldwide overproduction and subsequent low
prices), the farmers of Los Cacaos currently needed short term financing for basic
survival needs and for continuing their agricultural activities. Without this financing,
many families would be forced to leave their farms and abandon the countryside to
seek employment in the economic centres (mainly in Santo Domingo, the capital of the
Dominican Republic). In the view of many, working and living conditions generally
deteriorated when farmers left their farms - which explained the involvement of
foreign NGOs in these areas. NGOs attempted to protect the standard of living for these
coffee farmers and their families while assisting them to diversify into more profitable
industries such as fruit production and eco-tourism.

AGROESSA extended loans to the farmers throughout the year for basic needs, as well
as to finance the operational costs of the farms between harvests. During the harvest
period, farmers sold their coffee to AGROESSA. AGROESSA paid the farmers partly in
cash (50%), and partly offset their loan accounts by the residual amounts not paid in
cash (509%).

The Coffee Markets

AGROESSA traditionally bought all the coffee produced by the farmers during the
coffee harvesting period between September and March of each year. It then sold the
coffee into one of three possible markets: the Fair Trade market, the export market (i.e.
the general international market) and the local market. Prices and payment terms
varied significantly in these markets (see Exhibit 1).

Each of these three markets had its peculiarities:

The Fair Trade Market (Mercado Justo)

The Fair Trade market offered the best prices for coffee, combined with very favourable
payment terms. In addition, the Fair Trade market provided much needed financing for
coffee production. The Fair Trade market could achieve this by cutting out the
traditional middle-men in the industry, and acted as an intermediary that attempted to
deliver the coffee to the final consumer in as direct a way as possible.
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The Fair Trade market offered pre-financing as follow: 30% of the sales price of the
coffee was paid 3 weeks in advance (before delivery of the coffee). The balance was
paid 6 weeks after delivery.

However, the maximum quota that could be sold to the Fair Trade market over the
entire season is 25% of the available amount of coffee from the farmers (this restriction
was imposed by the Fair Trade market in order to give an equal opportunity to all the
different regions and it is based on the total available production, not the sales).

The General Export Market

The general export market (exports excluding Fair Trade exports) was generally quite
volatile and offered poor payment terms. Due to historical overproduction of coffee, a
lack of sophistication amongst the producers, and price pressure from cheaper
producers in Brazil and Vietnam (Robusto coffee), the international coffee price (on the
New York commodities market) had been severely depressed since the mid 1990s.
Producers were price takers in this environment, and payment terms were poor.
Production of high quality Arabica coffee on a small scale was not economically viable
at current price levels.

The general export market paid 100% of the sales price 6 weeks after delivery.

The Local Market

The local market in the Dominican Republic was effectively a cash business, albeit at
very low prices. Coffee of secondary quality was traded on this market. For the
purposes of this case discussion, coffee quality is ignored.

The local market paid 100% of the sales price 2 weeks after delivery.

A Cash Flow Model

Rufino Herrera had to prepare a plan for the coming harvesting season, and decide
how much coffee to buy each week and, most importantly, determine to which markets
this coffee should be sold.

Rufino decided to analyse the cash flow over the entire year. He designed his model to
analyse the first 19 weeks of the year on a week by week basis, and then rolled up
weeks 20 — 52 in a single last line of the model. In week 1, the initial balance in the
bank account or cash float was 50,000 pesos, and the outstanding loan total to the
farmers was 400,000 pesos. Each week, the financing paid out to the farmers by
AGROESSA totalled 15,000 pesos. In order to maintain a positive cash balance over the
full 19 weeks, AGROESSA relied on the trade of coffee.

As in previous years, all coffee would become available during a 10 week period (see
Exhibit 2). The purchase price paid by AGROESSA to the farmers was 2,500
pesos/quintal. As indicated before, 50% of the sales price would be paid in cash, and
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