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Introduction 

 When I think of Costa Rica, the image that comes to mind is a vast, tropical 

forest. I think of exotic fruits, sunshine, and an endless sea of green leaves. Without 

ever having been there, I get a picture in my mind of what it should look like. But if 

someone were to ask me why I see it that way, my honest answer would be that I 

have no idea. I find that this is true for me for many things about the world. I assume 

that I know things without looking into them and create idealized pictures in my 

mind about how they should be. The reason I chose to study Costa Rica is simple; I 

hardly knew anything about it, but was intrigued by the way I perceive it.   

Geography and Land 

Costa Rica is a small country located in Central America. It is bordered by 

Nicaragua and Panama and touches the Caribbean Sea and the Northern Pacific 

Ocean. Its total area covers 51,100 square kilometers, only 40 of which includes 

water.  Its coastline stretches for 1,290 kilometers.  In its tropical to subtropical 

climate the dry season lasts from December to April and the rainy season from May 

to November. The terrain of Costa Rica is mountainous and is home to over one 

hundred volcanic cones, several of which are major volcanoes. The country’s lowest 

elevation of zero meters occurs in the Pacific Ocean. The point with the greatest 



elevation is Costa Rica’s highest mountain, Cerro Chirripo, which reaches 3,810 

meters (CIA, 2010). 

 The arable land in Costa Rica amounts to 4.4% of its total area. Permanent 

crops are grown on 5.87% and 89.73% of the land is left to other uses. About 1,080 

square kilometers of land are irrigated and there are 112.4 cubic kilometers worth 

of renewable water resources. The freshwater withdrawal measures 2.68 cubic 

kilometers per year, with 29% for domestic usage, 17% for industrial usage, and 

53% dedicated to agriculture (CIA, 2010). 

Population 

 Costa Rica’s total population in 2009 was 4,253,877 people. 26.7% of these 

people are aged 0-14 years, 67.1% are 15-64 years, and 6.2% are 65 years and over. 

The male population slightly exceeds the female population in each of these 

categories except those 65 and over. The total median age is 27.5 years. For females, 

the median age is 27.1 years and for males, the median is 28 years. The population 

growth rate in Costa Rica is 1.356%, with 17.43 births per 1,000 people, 4.34 deaths 

per 1,000 people, and 0.47 migrants per 1,000 people. The official language of Costa 

Rica is Spanish, but English is also heavily spoken. According to the 2000 census, 

94.9% of the population is literate, including 94.7% of males and 95.1% of females 

(CIA, 2010). 

Economy 

 The economy in Costa Rica is very dependent on the country’s stable 

commodities; bananas, coffee, sugar, and beef. The country’s GDP is US $48.19 

billion (25.3 billion colones) and the exchange rate is US $29.29 billion (15.4 billion 



colones). The GDP’s real growth rate was positive in 2007 and 2008 at 7.8% and 

2.6%, but decreased to -2.5% in 2009. The GDP per capita is US $11,300 (5.9 million 

colones). Agriculture contributes 6.5% of the GDP, industry contributes 25.5%, and 

other services contribute 68%. The country’s budget in 2009 included US $3.795 

billion (2 trillion colones) in revenues and US $4.908 billion (2.6 trillion colones) in 

expenditures. Costa Rica’s public debt equals 49.3% of the GDP and the inflation rate 

in 2009 was 8.3% (CIA, 2010). 

 The labor force in Costa Rica includes 2.09 million people, with 14% working 

in agriculture, 22% in industry, and 64% in service. The unemployment rate as of 

2009 is 6.4% and 16% of the population lives below the poverty line. In 2009, the 

country produced US $8.096 billion (4.3 trillion colones) worth of exports in 

agricultural/horticultural crops ,seafood, electronic components, and medical 

equipment. It exports 23.9% of its products to the United States, 13.3% to the 

Netherlands, 12.9% to China, 5% to the UK, and 4.9% to Mexico. On the other hand, 

Costa Rica purchased US $10.53 billion (5.5 trillion colones) of imports in the same 

year. These purchases included raw materials, consumer goods, capital equipment, 

petroleum, and construction materials (CIA, 2010). 

Defining Sustainability 

According to the Costa Rica International Center for Sustainability, or CRICS, 

sustainability is defined as “an attempt to provide the best outcomes for the human 

and natural environments both now and into the indefinite future” (CRICS, 2010). 

This definition is simple, concise, and easy to understand. Another positive 

characteristic of this definition is that it is very all encompassing. It doesn’t place the 



responsibility of implementing sustainable practices on any particular industry or 

practice and states clearly that it must be an ongoing focus. It also emphasizes that 

the goal of sustainability is to provide the best outcomes, which is important 

because oftentimes the tendency is to use the method that is the most economical or 

simplest, with the goal of minimizing expenditures of time and money. However, 

many of these tactics have proven to have harmful effects on people and the 

environment since the simplest, cheapest way usually involves synthetic chemicals 

or materials. So, it is important to focus efforts on using the most sustainable 

materials possible, regardless of the challenges they pose in the present. If 

implementing new methods will prove beneficial into the future, then the transition 

is necessary.  

On the down side, the CRICS definition of Costa Rican sustainability leaves a 

bit too much room for movement. Using the word “attempt” in the definition 

signifies a lack of commitment; it seems to provide a built in cushion for potential 

failures. Also, while it sounds good to separate human and natural environments 

into two distinct entities, this may not be possible in reality. What is best in a 

human’s environment may be completely different from what is ideal in the natural 

environment, creating a clashing of interests and making it impossible to satisfy 

both of these requirements at once. If they are to be separate, what is best for one 

environment may not be for the other and vice versa. It may be necessary to focus 

only on providing what is best to the natural environment and letting the human 

environment adapt to this. Another disadvantage of this definition is that it is so 



broad that it may be hard to implement. It provides an overarching concept of 

sustainability, but does not give so much as a hint as to how to work towards it. 

A better idea of the value of sustainability to Costa Ricans is shown by a 

specific organization called the Rainforest Alliance of Mesoamerica. This 

organization runs and coordinates the Sustainable Agricultural Network (SAN). The 

goal of SAN is to award farmers who follow specific practices by certifying them as 

being sustainable. They specify guidelines for pesticide use, require protection of 

wildlife habitats, and require that worker health and safety be accounted for. This 

shows the items that are of main importance in Costa Rica and several companies 

have committed to purchasing from certified farms only (Rainforest Alliance, 2010). 

Production History 

The history of agriculture in Costa Rica can be divided into three different 

periods: pre-Colombian, Colonial, and Republican. In the pre-Colombian era, Costa 

Rica was inhabited by as many as 400,000 Indians. They cultivated corn (Zea mays), 

beans (Phaseolus vulgaris), cassava (Manihot esculenta), yams (Dioscorea spp.), 

cocoa (Theobroma cacao), snuff, cotton (Gossypium spp.), sisal (Agave spp.), different 

varieties of fruit, and medicinal plants to fill their basic needs. They had little 

deforested land, and the forests helped their crop production by providing natural 

fertilizers, improving the soil structure, controlling erosion, and minimizing pests 

and weeds. It is unlikely that there was land permanently dedicated to agriculture. 

The decline of this society led to a more organized population that designated land 

through a central authority (MAG, 1997). 



During the Colonial period, the Spanish settled in Costa Rica, bringing with 

them cattle and horses, wheat (Triticum aestivum), barley (Hordeum vulgare), oats 

(Avena sativa), potatoes (Solanum tuberosum), beans, and bananas (Musa 

acuminata). They improved agriculture by introducing the use of the wheel and 

draft animals and also encouraged the cultivation of native plants such as corn. Land 

was utilized for family farms called “haciendas” to produce commodities including 

corn, beans, sugarcane (Saccharum officinarum), cassava, potatoes, and fruits. 

Commercial cultivation of cocoa began in the middle of the 17th century. While it 

benefited the country, by 1803 production was abandoned, due in part to the 

unpredictable price swings of the product. Although many Costa Rican communities 

were struck by poverty in this era, farmers still continued to cultivate their own 

land. The economy went through a drastic change in 1840, which marked the 

introduction of the Republic (MAG, 1997). 

During the Republican era, the government strongly promoted the use of 

public land and equipped the country with a better road system, stronger 

administration, and placed a great importance on coffee (Coffea arabica). Coffee 

production began in the early 19th century and was exported first to Chile and later 

to England, which stimulated the expansion of production (Nations Encyclopedia, 

2010). Production was stimulated by the government, which handed out free coffee 

plants to interested families and offered them tax exemptions. With the increasing 

amount of coffee produced came the decline in production of other traditional crops, 

making coffee almost a monoculture crop. Small farmers began to lose their land to 

production of coffee, causing property to fall into fewer hands. Banana production 



also began in this era in the year 1878. By this time, a better transportation system 

was needed to travel between the Central Plateau, which is where the coffee was 

grown, and the Atlantis area. So, the introduction of bananas into production led to 

the development of a railroad system in Costa Rica. Given the success of the banana 

industry, United Fruit Co. was founded in Costa Rica in 1899. This company 

monopolized the banana trade and expanded it largely. This led to the development 

of new towns, advances in technology, and destroyed large parts of the forests. 

Many domestic producers were put out of business during this time as United Fruit 

Co. came to own 204,000 hectacres of land (MAG, 1997). 

Current Production Statistics 

As of 2004, Costa Rica used 10.3%, or 525,000 hectares, of the total land for 

agricultural crop production and agriculture contributed to 9% of the GDP. About 

half of the farms were less than 10 hectares in area. In 2003, the number of people 

involved in farming measured 19% of the population (CIA, 2010).  

Costa Rica’s main cash crops are coffee (Coffea arabica), bananas (Musa 

acuminata), cocoa (Theobroma cacao), and sugar. In 2004, coffee and bananas 

combined made up 12% of exports and were valued at $199.5 million (105 billion 

colones) and $545.4 million (287 billion colones). Of all the areas in the world that 

produce coffee, Costa Rica is the largest, owning 85% of the property. It is also the 

leading banana producer and produces more than one million tons annually. Other 

products are produced in much smaller amounts, mostly for domestic consumption. 

These include corn (Zea mays), rice (Oryza sativa), potatoes (Solanum tuberosum), 

beans, sisal (Agave sisalana), cotton (Gossypium spp.), citrus fruits, pita, yucca (Yucca 



spp.), vegetables, pineapples (Ananus comosus), tobacco (Nicotiana tabacum), hemp 

(Cannabis sativa), and vegetable oils. The estimated crop production in tons for the 

year 2004 is as follows; 3,945,000 tons of sugarcane (Saccharum officinarum), 

2,230,000 tons of bananas, 222,000 tons of rice, 126,000 tons of coffee, 12,000 tons 

of dry beans, and 10,500 tons of cocoa. These values are likely to be larger now, as 

the agriculture industry is always growing. In 1999, Costa Rica’s agricultural output 

had increased 26% since 1991, and in 2004 it had increased 20% since 1999 

(Worldmark Encyclopedia, 2007). Costa Rica has over 58 large-scale growers of 

agricultural products, flowers, and plants (Bruncas, 2010). Of all crops exported in 

Costa Rica, fruits and vegetables make up 70%, coffee, tea, and spices make up 15%, 

plants, flowers, and foliage make up 12%, and 3% goes to other (Torres, 2003). 

Costa Rica also produces many flower and foliage crops. Greenhouse 

production is limited and is mainly used only by producers who need to satisfy 

EUROGAP or ISO 14000 standards (Torres, 2003). In 1994, the total area used for 

the production of floriculture crops was 3,600 hectares. In 1995, the country was 

exporting 0.6% of the world’s cut flowers, mainly to the United States at a value of 

$23.3 million, or 12.26 billion colones (ILO, 2000). 

In 2008, the breakdown of agricultural exports was as follows: 72% fresh 

products valued at 1.5 billion US dollars (787.27 billion colones), 16% coffee, tea, 

and spices valued at 345.8 million US dollars (182 billion colones), 9% ornamental 

plants, flowers, and foliage valued at 197.4 million US dollars (103.8 billion colones), 

and 3% other valued at 57.9 million US dollars (30.5 billion colones) for a total of 

2.1 billion US dollars or 1.1 trillion colones, as shown in Figure 1 (Arce, 2009). 



 

Specifically, the amounts of different products exported in 2008 were 32.4% 

bananas valued at 680.2 million US dollars (357.8 billion colones), 27.3% pineapple 

valued at 572.9 million US dollars (301.4 billion colones), 15.6% coffee valued at 

327.8 million US dollars (172.4 billion colones), 4.0% ornamental plants valued at 

83.4 million US dollars (43.9 billion colones), 3.7% foliage plants valued at 76.8 

million US dollars (40.4 billion colones), 3.2% melons valued at 67.6 million US 

dollars (35.6 billion colones), 3.0% yucca valued at 63.4 million US dollars (33.4 

billion colones), 1.8% cut flowers valued at 36.9 million US dollars (19.4 billion 

colones), and 9% other crops. This information is represented below in Figure 2 

(Arce, 2009). 



 

Current Production Practices 

Costa Rica is currently facing many environmental problems as a direct 

result of their production methods. Many greenhouses throughout the country are 

actively working to improve the sustainability of their practices, but the country’s 

major industries in coffee, banana, and pineapple production are taking a toll on the 

land. 

Coffee has always been produced on plantations. Seedlings are grown and 

transplanted during the rainy season and are grown in the nursery until they are 

large enough to be transplanted into the field. During this time, the soil is kept wet 

to allow the young plants’ roots to establish and the small trees will be shaded from 

direct sunlight by lathe houses until they are hardy enough to be planted 

permanently. After nine or ten months, the plants are 30-50 cm tall and are ready to 

be moved into the plantation. In the plantation, shade trees are strategically placed 



to allow the coffee the correct amounts of sun and shade during the day. The 

temperature, soil, precipitation, and light provide coffee with an ideal growing 

environment. Coffee is often hand picked by workers and then it undergoes further 

processing. The coffee “cherries” are put into pulping machinery, which removes the 

skin from the coffee beans. This skin is reused as fertilizer on the plantation. The 

coffee beans are then left out in the sun for one to two weeks to dry, stored, sorted 

and cleaned, and finally roasted and shipped (Aventura Café, 2009). 

These methods have the potential to be sustainable, but are unfortunately 

not moving in that direction. In the 1990s, Costa Rica began to use a new sun 

tolerant coffee plant. This switch from shade grown plants was partially made in 

fear of Hemeleia vastatrix (coffee rust), a fungal disease that caused much 

destruction on coffee plantations in Asia. It was thought that if the plants were kept 

dry, which would be easier in the sun, fungus would be kept away. The sun tolerant 

plant also produces three times as much output as the shade grown plant, but its 

production has lead to loss of the forest canopy to provide it with proper light 

conditions. Removal of forested land has caused many other problems such as soil 

erosion, increased pest susceptibility, and increased use of fertilizers (Oakes, 1997). 

When shade tolerant varieties are used, the canopy creates a mini-ecosystem. The 

trees fix nitrogen, reducing the need for fertilizers and pesticide use is minimal 

thanks to pest control by birds that make their homes in these trees. Shade 

decreases weed growth, which eliminates the need for herbicides, and the leaf litter 

from the trees is home to many beneficial insects that control nematodes. When sun 

tolerant plants are used, loss of forest leads to soil erosion, which is undesirable due 



to the increased amounts of chemicals that must be used to control weeds and pests. 

This chemical runoff enters streams and rivers, polluting the water supply (Harner 

& Pratt, 1997). 

Table 1. Differences between sun and shade grown coffee in Costa Rica (Harner & 
Pratt, 1997) 
 Shade Grown Coffee Sun Tolerant Coffee 
Size (meters) 3-5 m 2-3 m 
Shade level Moderate, heavy- 

covering 60-90% of 
growing area 

None, moderate- 
covering less than 50% 
of ground area  

Shade trees planted Tall varieties (25 m) 
of natural forest 
species, fruit trees, 
bananas 

Short varieties (5-8 m) 
of heavily pruned 
leguminous species 

Planting density (plants/hectare) 1000-2000 3000-5000 
Years to harvest 4-6 3-4 
Lifespan 30+ years 12-15 years 
Chemical use None, low High 
Labor requirements Seasonal (harvest and 

pruning) 
Year-round 
maintenance required, 
more labor during 
harvest time 

 

Banana production practices could also use some improvement. Like coffee, 

bananas also require the removal of rainforest to provide the plants with proper 

sunlight, which leads to similar problems as it does in coffee with the main issues 

being soil erosion and chemical runoff. A practice unique to banana production is 

the use of blue plastic bags to cover the fruit. These bags provide the fruit with 

protection from weather and pests while assisting in the ripening process. In the 

past, these bags have been disposed of haphazardly and have caused damage to 

wildlife populations. In 1991, a law was passed to ensure proper disposal of these 

bags, but a fair number still end up in the environment. Also, many of the fertilizers 



used in the banana industry are washed into the sea and are proving harmful to the 

coral reefs. Usages of pesticides that have been banned in other areas such as North 

America have led to poisoned workers. Therefore, banana plantations can no longer 

be within 33 feet of a water source to avoid contamination. Despite the extremely 

harmful nature of these practices, organic production is very difficult in Costa Rica. 

It is really only possible on a small scale because of the competition created by large 

companies (Porter, 1995).  

Pineapple production is also having detrimental effects on Costa Rica’s 

natural ecosystems. The land on which pineapples are planted is often of poor 

quality. The pineapples are planted and harvested by heavy machinery that causes 

soil compaction. In an attempt to decrease compaction, other machinery is used to 

open up furrows for pineapple planting, but the weight of this machinery actually 

increases compaction instead of decreasing it. Pineapple has a very shallow root 

system and plantations are often monocultures. This means that the surface of the 

soil is quickly depleted of its nutrients and there is a lot of potential for runoff since 

only a small area of the soil is being held in place by roots. Large applications of 

fertilizers are needed along with herbicides, fungicides, and pesticides. These 

chemicals decrease microbiological activity in the soil, which further decreases 

production capacity. Another effect of planting a monoculture is risk of pest damage. 

Lack of plant diversity limits insect variety, thus decreasing natural control agents 

and increasing the number of pests. There is risk involved in this as presence of a 

harmful pest on a plantation could easily wipe out the entire crop (Berrocal, Gabriel, 

& Pratt, 1997). 



Greenhouse production practices in Costa Rica are fairly similar to those that 

you would find throughout the world. Greenhouse design is modified to suit their 

tropical climate. In these climates, necessary requirements of greenhouses are pest 

exclusion, protection from solar radiation, and protection from strong winds and 

heavy rain. This differs from many other greenhouses because controlling extreme 

temperatures is not the main goal. Effective greenhouse designs in Costa Rica 

include insect netting on the sidewalls and polyethylene or polycarbonate glazing 

material covering the sidewalls and roof or just the roof. A passive ventilation 

system should be used for temperature regulation. Supports are often made of wood 

or bamboo (Hickman, 2010). 

One greenhouse grower that is committed to sustainability is Plantas y Flores 

Ornamentales, or P&F. This organization has adopted the standards of the 

Rainforest Alliance Sustainable Agriculture Standard and has made many 

improvements to its operation. Before these standards were adopted, the land area 

available to the company was maximized for agriculture production. Now, they have 

put some of this land to use as a barrier between the natural ecosystem and their 

production area to preserve the habitats of the ecosystem. Many natural shrubs 

have been planted to protect the land from chemical runoff. They have also created a 

program to encourage the use of Costa Rica’s natural water sources and have 

started tracking water consumption and sources. P&F has also developed a system 

to treat the water and remove impurities, making it clean enough to reenter the 

environment without causing damage. To prevent improper use of chemicals, 

training programs have been developed for employees. Also, chemicals have also 



been moved to a storage facility, which ensures their safekeeping. Prior to 

certification by the Rainforest Alliance, P&F used traditional cropping methods, but 

has since begun to incorporate integrated crop management practices on their 

plantations. This company is only one example of a major operation that is working 

to improve its methods, encouraging sustainability (P&F, 2010). 

Integration of Historical and Current Production Practices 

 In general, Costa Rica’s production practices have become less and less 

sustainable as time has progressed. When production first began, it was done very 

sustainably; little permanent farmland was used and no deforestation occurred in 

the process. As production increased and became a more important form of income 

for the country, operations became increasingly larger and have essentially taken 

over the landscape. As a result of aiming for high productivity in the short term, 

long-term productivity levels are being compromised. There are many sustainable 

elements that have been lost in production but could still be reintroduced to 

improve quality of growing conditions. Table 2 lays out several factors of production 

and examines their positive and negative aspects for different crops. 

Table 2. Positive and negative aspects of Costa Rica production methods 

Factor of Production Positive Aspects Negative Aspects 

Deforestation -More sunlight for crops 
-Increased production (ex. Sun 
tolerant coffee) 
-More room for planting 

-Eliminates many factors 
that would have positive 
natural effects  
-Increased soil erosion 
-Chemical run-off 

Monocultures -Easier to plant and harvest 
crops 
-Allows for specialization of 
growers 

-Increased risk of pests 
and diseases 
-Faster decline of soil 
productivity 



Chemical use 
(pesticides and 
herbicides) 

-Effectively controls weeds and 
pests that would harm crops 
-Requires minimal labor for 
good result 

-Impacts more than just 
treated area 
-Chemicals seep into 
water supply 
-Workers are put at risk 
-Unknown health risks 
involved 

Industry monopolies -Creates profit 
-Produces massive quantities 
of product 

-Puts small operations at a 
disadvantage 
-Require quickest, most 
time and cost efficient 
operation methods which 
usually involve 
unsustainable practices 

 

 Overall, the one practice that has caused the most harm is the deforestation 

that has occurred. Not only has this destroyed rainforests, but has also eliminated 

countless species from the country and has decreased the natural protection from 

pests and weeds the crops would receive if they were beneath a rainforest canopy. 

This practice is causing land quality to decline quickly and has caused the greatest 

number of side effects of any unsustainable practice in production. 

 While most of the large-scale operations in Costa Rica have the problems 

listed in the table below, there are still a number of small operations that are 

holding onto sustainable farming practices. To improve sustainability, it would be 

wise for the larger producers to learn from these smaller operations and essentially 

do the opposite of each of the elements listed in Table 2 above.  

 Since coffee is Costa Rica’s main crop, it would be most beneficial to focus on 

sustainable coffee production. Breeding and selecting for more productive shade 

tolerant varieties of crops could prevent deforestation. Eliminating monocultures 

would increase space use, efficiency, and yield per unit area. It would help put 



essential nutrients back into the soil and reduce compaction. Intercropping would 

also increase natural habitats for beneficial organisms, like insects, thus increasing 

biodiversity and allowing pests to be controlled naturally. Subsequently, this would 

decrease the need for such heavy use of chemical fertilizers and pesticides. Less 

chemical use means less run-off and fewer undesirable environmental effects. 

Finally, if the industry was not monopolized by a very small number of large 

companies and instead allowed participation of smaller businesses, these smaller 

businesses would be able to focus more on the quality and long-term sustainability 

of their production methods and less on the quantity of food they produce. Perhaps 

if larger operations began to focus on running their growing strategies more 

sustainably, they would be forced to downsize based on the time and labor input 

necessary to grow a higher quality, more environmentally friendly product. 

Sustainable Development Strategies 

 As discussed briefly above, there are many ways that Costa Rica could 

improve sustainability. Since the production systems currently in place are not 

catered towards sustainability, alterations will have to take place in order to 

maximize productivity and longevity of farmland in Costa Rica. To discuss these 

alterations, the coffee industry will be used as an example. 

 Sustainable development in the coffee industry will be faced with challenges. 

In order to make the growing methods more sustainable, the main event that has to 

occur is reverting back to the shade-tolerant variety of Coffea arabica that is 

traditionally grown in the understory of tropical Costa Rican forests. Doing so will 



require a somewhat lengthy adjustment period and a lot of replanting and 

redesigning of plantations.  

When redesigning these plantations, two approaches could be taken. One 

approach would be to create a forest canopy out of other tropical fruit trees to 

utilize the concept of intercropping. These canopy trees could include nitrogen-

fixing legumes, bananas (Musa acuminata), mangoes (Mangifera indica), avocados 

(Persea americana), limes (Citrus aurantifolia), lemons (Citrus limonia), and oranges 

(Citrus sinensis), to name a few, all of which would thrive in Costa Rica’s tropical 

climate (Discovery Travel World, 2010). Ideally, smaller herbaceous crops could be 

planted below the understory and coffee plants to maximize the productivity of the 

land.  

Another approach that could be taken, the agroforestry approach, is even 

more natural. Agroforestry, according to the USDA National Agroforestry Center, 

involves “intentionally combining agriculture and forestry to create integrated and 

sustainable land-use systems. Agroforestry takes advantage of the interactive 

benefits from combining trees and shrubs with crops (USDA NAC, 2010).” So, for 

Costa Rican coffee, this would mean utilizing the space beneath the understory of 

the tropical forests to plant coffee trees. While this method is somewhat similar to 

intercropping, since the canopy is not producing harvestable products, it would not 

use land as efficiently in terms of production. However, the natural ecosystem and 

biodiversity of the area would be encouraged and maintained. Fertilization and pest 

management would  ideally be unnecessary. 



This redevelopment would have to be gradual and occur over a somewhat 

extended period of time in order for it to be cost-effective. The preference of 

intercropping or agroforestry may certainly differ between growers, but either way 

it would be wise to make the transition slowly instead of all at once. Once the new 

growing systems are complete and functional, input costs will be significantly 

diminished. Studies show that modern farms produce an average of 1397 kg of 

coffee per hectare while traditional farms only produce 317 kg/ha. However, the 

cost of production per hectare for modern farms is 1738.94 US dollars (887066.68 

colones), compared to traditional production at a cost of 269.47 US dollars 

(137461.82 colones)/ha. The vast difference in cost comes from a much larger 

dependency on labor in the modern, sun-loving coffee plantations. These plants 

require more pruning and fertilizer, insecticide, fungicide, and nematocide 

applications compared to the shade-tolerant varieties. Not only do these chemicals 

and supplies have to be purchased, the labor also has to be paid for, making shade 

coffee a more economical choice. Overall, the cost of production comes out to 1.24 

US dollars (623.55 colones)/kg of modern coffee and 0.85 US dollars (433.60 

colones)/kg of traditional coffee (Perfecto, 1996). 

The reason this transition back to traditional coffee plantations may be 

unlikely is due to the lack of demand for this type of product. In Costa Rica, there is 

not a great push for sustainability. More of the focus is on productivity, and the 

modern plantations are certainly more productive. In order for such drastic changes 

to occur, there would have to be a demand from consumers. Perhaps the price of 

coffee would have to be raised due to decreased production if traditional methods 



were reverted to and consumers would have to be willing to pay this price. Also, 

there may have to be a push from a Costa Rican agricultural agency such as the 

Ministerio de Agricultura y Ganaderia or the Costa Rican Center for Sustainability. 

New standards of environmental protection would have to be implemented by an 

organization like this, and maybe that means the creation of a new organization or 

government-sponsored operation. 

If the transition were to take place, there is some research that should be 

done to ensure that the project reaches its maximum potential for success. First of 

all, there should be efforts made to increase the yield of shade coffee varieties. Since 

genetic modification is not widely accepted and would likely be frowned upon, the 

best option would be a traditional breeding method of making crosses between high 

yielding sun plants and shade varieties with the goal of finding a cross that creates a 

high yielding shade plant. Experimenting with the possibility of increasing flower 

number could also increase yield. Perhaps there is a certain temperature or balance 

of nutrients that results in maximum production of flowers. Also, by ensuring the 

presence of natural pollinators, the flowers will be more likely to develop into fruit. 

Second of all, if the intercropping method is to be implemented, different 

canopy trees should be experimented with to see which one maximizes production 

capacity of the space. Different types of trees might increase or diminish yield of 

coffee. There might also be trees that would grow too large and compete with the 

coffee plants for water and nutrients. Or, maybe there is a variety that attracts 

insects that would control pests of coffee well or pollinate the coffee. There should 



also be studies done on smaller, herbaceous plants that would perform well under 

shaded conditions beneath both the canopy trees and coffee plants.  

Lastly, there needs to be some work done on the design of the plantations in 

the meantime before the transitions take place. There are already organic fertilizers 

and pesticides on the market, but there could always be more research done on how 

to make those more effective and more cost-effective to produce and purchase. To 

prevent chemical runoff, a sort of “living fence” could be planted around the 

plantation area. Some experiments could be done to find a plant that best serves the 

purpose of growing an extensive root system in a short amount of time to catch the 

chemicals to an extent before they run off into the water supply. 

Future Sustainable Production Facilities 

 Since coffee is grown on plantations, it does not make sense to build an 

enclosed, controlled-environment structure for experiments. Instead, coffee plants 

and planting methods should be tested outside in a real world situation. If a 

sustainable coffee growing system were tested, tests should take place in the same 

general area as San Jose, one of the more developed areas of Costa Rica. Production 

experiments should take place near an area where there is still plenty of forestland 

and open land available for field tests. Three different methods of production should 

be tested; shade plants in an agroforestry situation, shade plants in an intercropping 

system, and growing smaller, herbaceous crops beneath sun plants, with one square 

hectare of land dedicated to each treatment. 



 Grown from seed, as previously mentioned, shade coffee is harvestable after 

4-6 years and sun coffee is harvestable after 3-4 years. Other fruit trees should be 

planted at the same time. Since bananas are another major crop in Costa Rica, it 

would be reasonable to assume that bananas will be used and grown in conjunction 

with coffee. Coffee transplants should be grown under a lathe house either about a 

foot apart in the field or in 6-8” pots for nine to ten months, until the plants are 30-

50 cm tall. Then, they should be planted into their respective locations in the forest 

or in an open field (Harner & Pratt, 1997).  

 Spacing in the forest should occur as evenly as possible, with approximately 

2 meters of space between shade coffee plants. In the shade coffee intercropping 

field, the same spacing should be used between coffee plants. Bananas should be 

planted in a checkerboard pattern with the coffee plants, in the middle of the 2 

square meter space created by four coffee plants. Soil should be mulched or planted 

with a ground cover such as pinto peanut (Arachis pintoi) or green leaf desmodium 

(Desmodium intortum) to prevent erosion (FAO, 2005).  

In the sun coffee intercropping field, mulch or a ground cover should also be 

used for the first year after transplant, until the third year when the plant will likely 

be beginning to produce fruit. In the third year, a low-growing crop should be 

planted. Similar to bananas, since melons are a major crop in Costa Rica, perhaps 

this would be a good crop to use. Melons can be started from seed in the ground and 

one melon plant could be placed in between each coffee plant. 



 In order to get a good idea of the general patterns of these three differing 

methods of production, the experiments should go on for about 10 years after 

planting the first coffee seeds. Pesticides and fertilizers should be applied as needed 

by close monitoring of pest and nutrient levels. Data that should be collected for 

each treatment would include average yield per coffee plant, average total yield per 

square meter, average pesticide input per square meter, and average fertilizer input 

per square meter. Results should be collected each year for at least five years and 

ideally, there would be at least two other replications of these same conditions 

elsewhere in the country to ensure the results are not dependent on other factors. 

Based on the results of this experiment, efforts should go into improving the most 

successful overall method of production to improve upon all the components of 

sustainability previously mentioned.  
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